Google 


Acerca de este libro 


Esta es una copia digital de un libro que, durante generaciones, se ha conservado en las estanterías de una biblioteca, hasta que Google ha decidido 
escanearlo como parte de un proyecto que pretende que sea posible descubrir en línea libros de todo el mundo. 


Ha sobrevivido tantos años como para que los derechos de autor hayan expirado y el libro pase a ser de dominio público. El que un libro sea de 
dominio püblico significa que nunca ha estado protegido por derechos de autor, o bien que el período legal de estos derechos ya ha expirado. Es 
posible que una misma obra sea de dominio püblico en unos países y, sin embargo, no lo sea en otros. Los libros de dominio publico son nuestras 
puertas hacia el pasado, suponen un patrimonio histórico, cultural y de conocimientos que, a menudo, resulta difícil de descubrir. 


Todas las anotaciones, marcas y otras señales en los márgenes que estén presentes en el volumen original aparecerán también en este archivo como 
testimonio del largo viaje que el libro ha recorrido desde el editor hasta la biblioteca y, finalmente, hasta usted. 


Normas de uso 


Google se enorgullece de poder colaborar con distintas bibliotecas para digitalizar los materiales de dominio püblico a fin de hacerlos accesibles 
a todo el mundo. Los libros de dominio püblico son patrimonio de todos, nosotros somos sus humildes guardianes. No obstante, se trata de un 
trabajo caro. Por este motivo, y para poder ofrecer este recurso, hemos tomado medidas para evitar que se produzca un abuso por parte de terceros 
con fines comerciales, y hemos incluido restricciones técnicas sobre las solicitudes automatizadas. 


Asimismo, le pedimos que: 


+ Haga un uso exclusivamente no comercial de estos archivos Hemos diseñado la Búsqueda de libros de Google para el uso de particulares; 
como tal, le pedimos que utilice estos archivos con fines personales, y no comerciales. 


+ No envíe solicitudes automatizadas Por favor, no envíe solicitudes automatizadas de ningün tipo al sistema de Google. Si está llevando a 
cabo una investigación sobre traducción automática, reconocimiento óptico de caracteres u otros campos para los que resulte util disfrutar 
de acceso a una gran cantidad de texto, por favor, envíenos un mensaje. Fomentamos el uso de materiales de dominio püblico con estos 
propósitos y seguro que podremos ayudarle. 


+ Conserve la atribución La filigrana de Google que verá en todos los archivos es fundamental para informar a los usuarios sobre este proyecto 
y ayudarles a encontrar materiales adicionales en la Büsqueda de libros de Google. Por favor, no la elimine. 


+ Manténgase siempre dentro de la legalidad Sea cual sea el uso que haga de estos materiales, recuerde que es responsable de asegurarse de 
que todo lo que hace es legal. No dé por sentado que, por el hecho de que una obra se considere de dominio püblico para los usuarios de 
los Estados Unidos, lo será también para los usuarios de otros países. La legislación sobre derechos de autor varía de un país a otro, y no 
podemos facilitar información sobre si está permitido un uso específico de algün libro. Por favor, no suponga que la aparición de un libro en 
nuestro programa significa que se puede utilizar de igual manera en todo el mundo. La responsabilidad ante la infracción de los derechos de 
autor puede ser muy grave. 


Acerca de la Busqueda de libros de Google 


El objetivo de Google consiste en organizar información procedente de todo el mundo y hacerla accesible y útil de forma universal. El programa de 
Büsqueda de libros de Google ayuda a los lectores a descubrir los libros de todo el mundo a la vez que ayuda a autores y editores a llegar a nuevas 


audiencias. Podrá realizar búsquedas en el texto completo de este libro en la web, en la página|ht tp: //books.google.com 


Google 


This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 


It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 


Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 


Usage guidelines 


Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 


We also ask that you: 


+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 


+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 


+ Maintain attribution The Google “watermark” you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 


+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 


About Google Book Search 


Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 


at ht HP: //books.gqoogle.com/ 


e " 8 | | 
n . 
x A P | 
—. g N ' px e 
— 
— 


EN PN AN f^ A A 5 A f^ m "m. 


\ 
^ 


— 
^ 


— S. , 


— 
— ^. — 


a 


SAA 


Am, 
/ ^N i = 3 


a “fe 
Bi p , i — I~ 
zs j ' ^ 
— | 
^ ‘~~ MR D ~ alal, y \ L A 
C ` ma | | r 


— EN IN N m 


— d — | 


— 


APP 
^ 


t 


| / „ 
A 


Im 


AAA, 


` — m, — 


> 
pm, 


- 
` 
F * i la 


AUT 
* on » 


22. 


Ci 


E eye 
"c 
> 


ENA 
HEARRE PNRA e 


he Sige 

88 
P 4 "Q0 So . 

apawan E eom Fon 1 40 P 


PESTA OTE ti tatarerer 


— — r 


__ Digitized by Google 


| 
O TE l : | 364. B 


BUPPLEMENT TO “THE ELECTRICAL ENGINEER,’ JUNE 24, 1904. 


ELECTRICAL ENGINEER. 


WITH WHICH IS INCORPORATED 


“ELECTRIC LIGHT.” 


VOL XO xX TIT. (NEw SERIES) 


From JANUARY 1, 1904, To JUNE 24, 1904. 


LONDON: _ 


Printed and Published tor the Proprietor by Breas & Co., at THE ELECTRICAL ENGINEER ” Offices, 139-140, Salisbury-vour:, 
: Fleet-street, E.C. 


1904. 


SUPPLEMENT TO “THE ELECTRICAL ENGINEER,” JUNE 24, 1004. 


INDEX TO VOL. XXXIII. (New Series) 


NOTE.—General Articles, Correspondence, and Companies’ Meetings are indicated by heavier type (thus, 290) than the Notes 
and Business Notes, references to which are shown by light type (thus, 290). 


A. 
Accidents, 31, 33, 34, 154, 268, 476, 509, 940, 971 


Accumulators, eto. : 
Action of Light on the Formation of, 592 
at Central Technical College, 6 


* 4 

; and Charge Simultaneously, 751 
Edison, The, 3, 215, 770 
Extra Sec E.C.C. Cell, 341 
Home Office Regulations for Manufactare of, 4 
E » Total and Free Energy of the, Dr. Lehfeldt, 


ques ctos and Answers on, aee QUESTIONS AND 


SWERS 
Standard Cells, Dr. Wolff, 663 
for Traction, 2, 3, 215 


Addresses, New or Change of, see Removals” 
„ A Curiosity in, 914 

neies, 32, 76, 112, 153, 2 15, 511, 584, 620, 691 
A lis-Chalmers feorganh at 255 re iis j 
Alloys and Metals, keduction of, 47 
r Circulta, Choking Coils for, 410, 


Alternating Currents, Production of, 625 

Alternating Potentials, Measurement of, with the 
Help of Condensers, 557 - 

yee a see DYNAMOS 
uminium, 244, 351, 771 

America, Competition fn, 322 

American Central Stations, Growth of, 124 

American Electrical Engineer, The Education of, 
Prof. Ayrton, 635, 670 

American Visit of Institution of Electrical Engineers, 


see SOCIETIES, ETC. 
Antarctic, Magnetic Observations in the, 553 
Anderson, J. A., Distribution of Electricity in Ship- 
yards and Engine Works, 281 
Anodes, Behavivur of Unattachable, 47 
Appointments, see PERSUNAL 
Appointments Vacant, see Each Issue 
Apprentice Question, The, 20, 45 


«6 


Age e 
Angold Midget, 573 
Plan 8 Vapour, 502 
pse, The 
EY. The, 21 
nverted, 125 
Regina, The, 647 
Stewart, The, 463, 643 


Antomobiles, 30, 206, 215, 226, 233, 242, 295, 313, 332, 


509 
Awards, 126, 127, 877 
Ayrton, Prof., The Education of the American 
Electrical Engineer, 635, 670 


Balance-Sheets, eto.: 

. Barrow Accounts, 864 
Bath Accounts, 900 
Birkenhead Accounts, 752 
Birmiogham New Works Report, 631 
Blackheath, etc., Electric ht Company, 390 
Bolton Accounts, 900, 964 
Bootle Accounts, 827 
5 eds Company, 469 "T 

rompton, etc., Electric Supply Company, 

Burnley Accounts, 936 . = 
Burton Accounts, 864 
Bury Accounts, +67 
Central Electric Supply, 231 
City of London Electric Light Company, 425 
2 of London, etc., Electric Light Company, 


8 Accounts, 966 


Grays Thurro. k Accounts, 936 - 
Hastings Accounts, 605 - 

Hove Klectrio Light Company, 424 
Huddersfiel:1 Accounts, 


Hull Accounts, 864 
3 of Electrical Engineers’ Balance - Sheet, 


Kensington, etc., Company, 345 

King- ton Accounts, a 

Liverpool Accounta, 541 

London Electric supply Company, 444 

Luton Aocounts, 

Metropolitan E Ma ly Co 424 
etropo ectric Supply Company, 

Notting Hil] Blectric Light Company, 424 


Balanoe- 
Portemouth Tel 


Sheets, eto. (continued): 
epbone Accounts, 955 
Redditch Accounts, 936 
St. ameet euo. Company, 230 
Smithfield Markets Company, 230 
South London Electric supply Company, 425. 
Southwark Electricity Supply Reporta, 662 
Stepney Accounts, 
Sunderland Ligh Accounts, 984 
emouth, etc., Electric Traction Company, 466 
aleall Accounte, 503 
West Bromwich Accounts, 900 


Westminster Company. 9 

Worcester Accounts, 

Ballads of Busin 381. 

Bath Tramways, 

Behn - Eschevburg, Dr, The Voltage Drop of 
Alternators, 


Belgian Exhibition, 125 
Be'gian Rails, 287, 350, 394 
Bennett, A. R., ntation to, 841 
Biophotopblione, 625 
Birmingbam Corporation New Works, Report on, 651 
ru sicci ES 
ne ., Wireless Telegraphy, 168, ; 
491, 525, 566, 599, 630, 608, 742, 823, 886, 221. 953 

Block, Dr., Effect of the Wave-Form on 

menta by the Two-Wattmeter Method, 
Blount, B., On Electro-Chem „ 403, 447, 485 
Board of Trade Reorganisation, 930, 
Boiler Tests, Com tive, 735, 769i 
Bowden, G. H., Electrical smission of Power as 

an Aid to Greater Economy in Works, 202, 259, 505 
Bradley, J. W., Westminster Street-Lighting Testa, 


40 

Bramwell, Sir F., Will of, 161 

ern 5 in Electric Motor Installations, Causes 
ot, 

Brew, W., Three-Phase Working, with Special Refer- 
ence to the Dublin System 108, 197 

Broad ao and Sons’ Piano Factory, Electrical Plant 
at, 

Broek, F., The Electromechanical Compounding of 
Generators, 441 

Brighton Tele es, 570 

Bristol Fire, The, 9, 93, 166, 179, 225, 43 

Britton, 8. E., Electri ur Supply Undertakings and 
Hire of Motors, 287, 

Burleigh, J. W., Continuous-Current amos, 197 

Barca. J. W., Oontinuous-Current Transformers, 


Measure- 


C. 


Callendar - Ward Fuse Box, 14 

Calorimeter, Ditferent Types of, 164 

Canadian Electric Standardising Bureau, 877 

Carbon, Liquid, 445 

Cardiff Breakdown, The, 15 

Carnegie Trust, The, 321 

Catal. gues, see '' Trade Notices " 

Cellulotd, Incombustible, 589 

Central -Statlon Economy, F. H. Davies, 602 

Charges for Gas, Water, and Electricity, 68 

Chilton, W., Steam Turbines, 224 

Choking Colis for Alternating - Current Circuits, 410 

Clothier, W. H., The Bristol Fire—Its Probable 
Cause, Effeots, and Prevention, 58, 99 

Bere Consumption in Central Stations, A. 8. Giles, 


Colonial Notes, 194, 318, 354, 729 
Companies’ Meetings, Reports, eto. : 


Amazon Teleuraph, 945 

Anglo-American Telegraph, 256, 309, 619 

Anglo-Argentine Telegraph, 542, 547 

Anglo-Argentine Tramways, 61 

Angus Electric Light and Power 5% 650, 721 

Auckland Electric Tram 1 722, "c8 

Babvock and Wilcox, 614, 

Baker-street anu Waterloo Railway, 267, 508 

Barcelona Tramways, 865 

Barns ey, etc., Traction, 650 

Birmingham and Midland Tramways, 614, 649 

t ee icu Greenwich Electric Light, 315, 390, 

Blackpool and Fieetwood Tramroad, 227 

Blackpool St. Annes, etc., Tramways, 150, 510 

Bou: nemouth and Poole Electricity. 314, 469, 542 

Brisbane Electric Tramways, 757, 791 

Bristol Tramways, 310 

British Columbia Electric Railway, 473 

British Electric Traction a! 65 
ectric Ti ON, 312, 314, 509, 582, 659, 941 

British Electric Transformer, set 3a 

British Insulated, etc., Cables, 468, 474 


II B RAK D 


Leland Stanford, Jr, 


VIVE RS 


British Westinghouse 22 z 


Brockie-Pell Arc Lamp, 308, 
Bromley Electric Light, 721 
Brompton and Kensington Electricity Supply, 75, 
8 236, 351, 444, 470 


Buenos be dra e 4 G1, a 
w " o 
Calais Tram E19 ii 


way 
Calcutta Electricity 885 701; 655, 722, 757 
Calcutta Tramways, 500, 613 
Caledonian Water Power, 7 
Callender, G. M., and Ca. Col, 937 

s Cable, etc., 757 
99 8u , A2, 380 


Central Electric Su n 


192, 


Charing C ; 
Chelsea Electricity Supply, 236, 388, 469 


City of Birm Tramways, 506 
City of London Electric t, 352 
City and South London » 154, 186, 229, 425 


Cleveland, etc., Power, 505 

Clontarf and Hill of Howth Tramroed, 512 
Commercial Cable, 395, 906 

Cork Electric Tramways, 506 

County of London, etc , Electric Light, 426, 432, 


469 
8 Electric Cable, 758 
Cuba Submarine Tel 691 
Derby and Notus Power, 15 


Direct Spanish Telegraph, 4 8 
rect : Ograpa, 431, 
Direct United States Cable, 112, 150, 187, 5 i 
Dover Electricity Suppiy, 686 
Dublin and Lucan Electric Railway, 154, 284, 345 
Dublin United Tramways, 73, 186, 
Dudley, etc., Electric Traction, 615, 649 
Eastern Extension, etc., Telegraph, 692, 686, 758 
Eastern Telegraph, 151, 185, 511 
East London Railway, 185 
Edison and Swan United, 727, 794, 866 
Edmundsons, 32 
Electric and General Investment, 75, 967, 97: 
VV 
city Su pany for ; 

Electro-Peat Gal. 650 
Ferranti Limited, 33 
Folkestone Electricity, 542 
Gateshead Tramways, 42 
General Electric (A merica), 723, 
Globe Telegraph. sr. 785, 758, 796 

0 eiegrapn, 111, " 
Gravesend, etc., Tramw 671, 758 
Great Northern and City way, etc., 186, 22/, 


229, 263 
Greenock, etc., Tramways, 541 
Guildford Electric Supply. 542 
Harrow Electric Light, 426, 505 
Harrow and Uxbri Railway, 230 
Heri T Works 426, 470 
enley's Telegra orks, 395, , 
Hove Electric Light, 424, 506 
Imperia] Tramways, 515 
Indía Rubber, etc., 957 
Indo-European Telegraph, 615, 619, 685, 728 
Kensington, etc., Electric Lightiug, 270, 345 
Lanarkahire Tramways. 506 
Leamington, ctc., Electrical, 686 
Lincolushire, etc., Power, ; 
Lisbon Electric Trumways, 855 937 
Liverpool District Lighting, 645 
Liverpool Overhead Kailway. 107, 180, 262 
Loch Leven Water Power, 795 
London, Deptford, etc., Tramways, 615 
London Electric Supply, 427, 444 
London United Tram io? 346, 427 
Manx Electric Kallway, 1 231 
Marconi International Marine Communication 


183, 
Marconi Wireless Telegraphy, 504, 579 
Melbourne Tramways, etc , 3o 
Mersey Railway, 309, 613 
Merthyr Electric Traction, etc., 650 
Metropolitan District Railway, 233, 506 
Metropolitan Electric Supply, 395, 424, 469 
Metropolitan Electric Tramways, 307, 343, 617 
Metropolitan Railway, 73, '$ , 184, 228 
Mexico Electric Tramways, l5. 937, 971 
Morley Electrical Engineering, 347 
National Electrical Supply. 
National Telephone, 270, » 945, 432, 943 


‘Correspondence : 


... of Oll from Feed Water, 88 


- Supplement to "iae fflectrioal Enginéer," M-- XII. 
June 24, 1904. ] IN DEX. New Serios. 

Companies’ Meetings. eto. (continued) : Dynamos, Motors, eto. (contin : Lighting (conti - 

Nernst Electric Light, 264, 836 Asynchronous Motors, N. Pensabene, at Bradford, 192. 353, 433, 906 

Newcastle and District Electric Light, 306 at wood’s Piano Factory, 210 at Bray E 235, 890 

Newcastle Electric Supply, 309, 389, 799 Carbon Brush for, A New, 771 at Brech n, 185, 650, 721 

New General Traction, 721 Cascade Conaection of Motors, 223, 528, 843 at Bredbury, 271, 431, 800, 908 

Newmarket Electric Light. 470 Cascade Connection of Motors in Rolling Mills, at Brentford, 763 

Northallerton Electric ht, 390 E. Danielson, 528 at Bridgend, 799, 908, 971 

Northampton Electric Light and Power, 308, 344 at Central Technical College, 6 2 at Bridgn » 156, 192 

Northern Coum ies Electric Supply, 505, 542 ** Cheap and Nasty” Motor, The (Poetry), 787 at Bridgwater, 619 


North a Bahar Tramwa 
Northwich Electric Supply, 543, 351, 656 
Notting Hill Electric Light, 424 814 
Oldham, etc , Tramways, 468, 506 
Oriental Telephone, etc., 619, 650, 685 
Osw Electric Light, 686 
Oxford Electric, 388, 470 
Peebles, B., and Co , 505 
Perth Electric Tramways, 580, 614 
Poole and District Electric Traction, 364 
Potteries Electric Traction, 579, 650 
Primitiva Gas, etc., 579 
Ramegate Electric Supply, 19 ` 
Rand Central Electric Works, 795, 865, 906 
Rhodes Electric Manufacturing Company, goó 
es Electric Manufact pany, 
River Plate Electricity, 686 
Rothessy Tramways, 
St. 2 ames's and Pall Mall Electric Light, 156, 230, 


Salisbury Electric Light, 470 
Scarborough Electric Supply, 388 
Slough and Datchet Electric, 506 
Smithfield Markets Electric Supply, 230, 309 
South London Electric Supply, 155, 270, 425, 691 
South Staffs 1 ramways, 28 
South Wales Power, 75, 649 
Stock Exchange, 32, 112, 156, 192, 236, 270, a 352; 
395, 431, 474, 511, 620, 656, 692, 726, 764, 800, 836, 
871, 007, 944, 102 
Submarine Cable Trust, 687 
Swansea Improvements and Tramway, 426, 505 
Telegraph Construction, etc., 270 
Telephune Company of Egypt, 12 
Thames Ironworks, etc , 
Traction and Power Securities, 722 
Tynemouth, etc., Electric Traction, 468, 506 
Tyneside Tramways, 264 
Typewriting Telegraph, 831 
United River Plate Telephone, 938, 967 
Vickers, Son, and Maxim, 5^5, 865 
Waterloo and City Railway, 227, 309 
West African Telegraph, 901, 967 
West Coast of America Telegraph, 692 
Western Telegraph, 351, 757, 794, 299, 971 
West Indian and Panama Telegraph, 758, 794 
Westminster Electricity Supply, 191, 315, 364 
Whitechapel, etc., Railway, 
Willans and Robinson, 579, 612, 655, 687, 758, 795, 


99, 851 
Winchester Electric t, 541 
Windsor Electric Installation, 507, 543 
Wokiog Electric Supply, 504 579 
Wycombe Electric Light and Power, 651 
Yorkshire Electric Power, 27o, 516 


Companies, New, 71, 107, 187, 231, 260, 390, ze 07, 
544 58o, 615, 651, 687, 719, 758, 762, 800, 799, 831, 
got, 938, 967 : 

G e eite see each Issue 

Companies’ oe New Issues of, 190, 268, 353, 427, 
432) 550, 594, 092, 97 

Companies stock Ad Share List, see each Issue 

Concerts, see Dinners, eto." 

Contact tance, $92 

Copper, 81, 127, 205, 845 


Accumulator Charging, etc., 751 

Brighton at eT 463 

Bristol Fire, The, 179, 223 

vable Faults, 339 

Cascade Connection of Motors, 223 

Coal Consuniption in Central Stations, 180 
Comparative Costa, 259, 303 

Competitive Boiler Tests, 931 
Correspondence Instruction, 931 
Double-Storey Power Station, 859 
Electrical Transmission, 571 

Blectricity and Fires, 499 

Electric Pumps, 419 

Hopkinson Test of Three-Phase Motors, 963 
Lightning, 823, 896 

McMillan, Mr., The Late, 259 

Reverse Current Releaser, 259 

Steam Turbines, 17 

Stewart Arc Lamp, 463, 643 
Synchronising Gear, 715 


Crapper, E. H., Methods of Oharging for Electrical 
oreg 1 i 
Crystal Palace Automobile Show, 206 


272, 295, 332 
Cubitt, A. 8., Electrical S Indicators, Some 
Unsuccessful Attempts, 
Curtis Steam Turbine, The, 291 
D 


Danielson, E., The Cascade Connection of Motors in 
Rolling Mills, 528 

Davies, F. H., Central-Station Economy, 602 

Davies, F. H., Excitation of Alternators, 171 

Davis-Perrett Electric Process for the Separation 

Dick-Kerr High-Tension Oil Switch, 857 

Dielectric Hysteresis, 82 l ; 

Dinners, etc., 32, 286, 329, 376, 403, 550, 848 

Direct-Current Motor, A New ty of, 888 

Duddell, W., Instruments for the Measurement of 
Large and Small Alternating Currents, 829 


Dynamos, Motors, eto: 
Alternating-Current Motors, 844 
Alternators, The Excitation of, F. H. Davies, 171 
Alternators, Voltage Drop of, Dr. Behn-Eschen- 


burg, 979 
Armature Construction, Some Practical Points in, 
etc., 139 


-- ” 


Continuous-Current, J. W. Burl h, 1 


Costs, 772 

Direct- Current Motor, New Type of, 888 

at Dublin, 105 

at Electric Light Works, see under name of town 
in ELECTRIC LIGHTING 

Electro-Mechanica] Compounding of Generators, 
F. Broek, 441 


at Graham, Morton, and Co.'s Works, 524 


for Great Northern and City Railway, 130 

Hopkinson Test for Multiphase Induction Motors, 
A, R. W. Weekes, 918 

for Lancashire and Yorkshire Railway Power 
Station, 451 

Langdon-Davies Motors, 906 

Leyman Motor, The, 888 

Lift Motors, 448 

Lundell Motors, 69 

Movophase, for Traction, 2, 3, 284, 404, 700, 808, 841 

Motor Installations, Some Remarks upon the 
Causes of Breakdown in, 643 

Motors, Hire of, etc., 8. Britton, 287, 562 

Moors, Position of, on Bogie Carriage, B. Pontifex, 


Questions and Answers on, see QUBSTIONS AND 
ANSWERS 

Rhodes Motor, The, 432, 656 

Rotary Converters, The Pulsation of the Direct- 
Current Output of, R. Elsaesser, 679 

at St. Louis Exhibition, 806 

Single-Phase Motors and their Commutation, 
F. Eichberg, 357, 439, 458 

Single-Phase Motor without Commutator, 162 

Single-Phase Repulsion Motor, Speed Torque 
Characteristics of the, W. L. Slichter, 360 

Three- Wire Machines, Compounding of, 845 

Wagner Single-Phase Motor, 7oo 

Westinghouse Railway Motor, 699 

Witton Motors, 467 


Earthed Returns for Alternate-Current Railway 


Working, 


701 

Earth Returns for High-Potential Currents, 745 
Economy in Electric Mains, 536 

Ba non Accumulator for Automoblles, W. Hibbert, 


Edison Medal, 404 
Eichberg, F., single-Phase Commutator Motors and 


their Regulation, 357, 439, 458 


Electric Lighting: 


at Aberdeen, 76, 155, 193, 943 

at Aberfeldy, 117, 656 

at Aberystwyth, 395 

at Abram, 835 

at Accrington, 799 
at Act n, 155, 236, 272, 513, 625, 692, 802, 972 
in Africa, 48, 235, 585, 729, 841 

at Aldrington, 621, 945, 972 

at Alloa, 315 

at Alnwick, 236 

at Amble, 111 

in America, 124, 126, 206, 244, 481 

at Annfleld Plain, 191 

at Arbroath, 315 

at Ashford (Kent), 727 

at Ashington, 549 

at Ashton, 476 

at a spall, 99€ 

Be in anor, 235, 270, 187 476, 727, 871 
Of Asylums, 191, 314, 762, 76. 

in Australia 343° ee 

of Automobile Show, 332 

at Ayr, 112, 475, 621, 763, 943 

at Bangor, 270, 351, 474, 726, 943 

at Barking, 837 

at Barnet, 111, 191, 270, 432, 692 

at Barnsley, 764, 943 

at Barnstaple, 33, 75, 317, 691, 820 

at Barrow, 864, 905 

at Barry, 693, 763 

Ex: 

at ugstoke, 155, 351, 511, 836, 943 
at Bath, 317, 351, 763, 801, 900 

at Batley, 69, 872 

at Battersea, 82, 155, 192, 513, 909 

at Beccles, 155 

at Beckenham, 32, 235, 317, 351, 475, 584, 762 
at Bedford, 396, 973 

at Bedliugton, 692 

at Beeston, 77, 193, S11 

at Belfast, 111, 800, 957 

at Benfleldside, 191 

at Benwell, 837 

at Bermondsey, 315, 431, 585, 837. 873 
at Berwick, 619 

at Bethnal Green, 548, 691 

at Bexhill, 235 5% 1, 548 


Bills, etc., for, 69, 113, 482, 512, 516 » 591, 691 
, 602, 693, 714, 726, 762, 763, 700, Boo, 801. 884, Sor, 


972 
at Birkdale, 111 


26 
. at Birkenhead, 752, 764, 


906 ; 
at Birmingham, 549, 586, 619, 631, 873 
‘at Birtley, 236 . 

at Blackburn, 837, 906 

at Blackheath, etc , 721, 757, 908 

at Blackpool, 34, 156, 314, 511, 584, 691, 763, 971 
at Blaydon, 585, 619 

at Bognor, 270 

at Bolton, 584, 799, 871, 900, 99 

at Bo'ness, 113, 395, 550, 801, 870, 906 

at Bonnyrigg, 270 

at Bootle, 270, 620, 827, 907 

at Boston, 155, 799 

at Bournemouth, 469, 475, 542, 763 


e^ se 


y 61 
at Bridlington, 584, 655 
at Brierley Hill, 235 
at Brighton. MORE 36 8s, 763, 8 
u, 70, 192, 2 2, 385, 703, 871 4 
at Bristol, 9, 58 98. 122, 1 431, 433» 348. 36, 871, 


in Bulgaria, 913 
in Burma, 396, 584, 626 
at Burnham, 133 
a Pumie, 431, 936 NS 
a em, 157, 317, 619, 692 
at Burton, 655, Hk b64 
at Bury (Landl j 618, 655, 728, 943, 946, 967 
Pe 5 Up, 871 8 
a rphilly, 799, 871, 
at Calcutta, NL 
amber well, 193, 271, 431, 511, 944 

at Cambridge, 34 
in Can 5, 322, 481, 499, 837 
at Cannock, 726 
at Canterbury, 113, 764 . 
at Cardiff, 15, 71, 77, 156, 192, 271, 316, 475, 511, 

655. 693, 801, 837, 972 
at Carlisle, 155, 475 
at Carnarvon, 192, 432, 655, 691, 764, 9o6, 971 
Charges for, 68 
at Cbatham, 8oo 
at Chelsea, 236, 388, 469 
at Cheltenham, 75, 433, 474, 621, 762, 906 
at Chepatow, 619, 944, 964 
at t hesuunt, 157, 235, 972 
at Chester, 155, 799. 943, 971 
at Chesterfield, 111, 765 
at Chester-le-Street, 271 
at Chichester, 155, 936 
in China, 314 
at Onippennatn, Fu 
in the City (London), 309, 423, 656 
at Cleckheaton, 395 
at Cleethorpes, 193, 314 
at Clitheroe, 474 
at Clonmel, 943 
at Clydach, 971 
at Coatbridge, 316, 635, 943 
at Colchester, 75, 269, 395, 584, 727, 906 
at Colne, 314 
at Colwyn Bay, 155, 314, 431, 836, 870 
at Colyt.n (Devon) a 
Committees for, 682, 
Companies, see COMPANIES’ MEETINGS 
Companies’ Stock and Share List, see each Issue 
Conference on, 841 
at Coniston, 270 
at Consett, 1x1 
Contracts for, see TENDERS WANTE 
858 77 | 
a VenWy, 155, 353, 971 
at Crediton, 316, 726, 763 
at Crewe, 112, 656, 908 
at Criccieth, 87r 
at * roydon, 157, 396, 585, 727, 973 
at Cullercoats, 763 
at Dalkeith, 111, 51 
at Dalkey, 32 
at Danat 6 

arlington, 431, 475,655 

at Dartford, 657 
at Darwen, 395, 584 
at Dawlish, 5 5 
Deprecation, 518 
at N 836 i "^ 
at Derby, 76, 112, 236, 584, 585, 619 
at Devizes, 33, 352. 655, 972 
at Devonport, 432. 800, 
at Dewsbury, 272, 799 
at Doncaster, 271, 474, 655 
at Dorchester, 112, 270, 795 
at Dorkiug, 75, 395, 550, 655 
at Dover, 370 5 . 585, 630, 691, 727, 906 
at Dublin, 06, 97, 431, 621, 907 
at Dudley, 619, 726, 763, 906, 943 
at Dulverton, 191 
at Dumfries, 351 l 


. 0 192, 237, 271, 314, 352, 513, 549: 692, 
873: » 907, 945 
at Dunfermline 33 314, 655 
at Durham, 236, 352, 620, 728 
at Ealing, 272, yÉ 727 
at Eastbourne, 506, 315, 728, 765 

at E st Ham, 111, 72 

at Eccles, 75, 270, dot 

at Edinburgh, 242, 352, 475, 692, 800, 870 

at Edmonton, 156, 851 

in Feypt, 513 

at Elgin, 34 

at Klland, 618 

at Epsom, 836 
at Erith, 32, 193, 549, 836, 906 

at Errol, 548 

at Ewell, 111 , P 
at Exeter, p7 316 395 431, 727, 765, 997, 943 
at Exmouth, 270, 907 
at Falkirk, 191, 549, 973 j 
at Falmouth, 351, 475 

at Farnham, 111 

at Farnworth, 657 

at Faversham, 

40 finus 432, 619, 762 

at Finchley, 395, 549, 655, 

^u Folkestono, 332. ae bacs 

n France, 125, 396, 553 

at Frome, 351, 512 

at Fulham, 35, 157, 237, 316, 351, 395, 477, 548, 692, 

726, 836 
at Gainsborougli, 235, 691, 762 
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INDEX. 


Uleotrie Lighting (continued): Electric Lighting (continued): 


1 to The Electrical Manser,“ 
m June 24, 1904. 


Electric Lighting (continued) : 
v. Gas, 62, 367 


at Gateshead, 75, 764 

in Germany, 244 

at Gillingham, 32, 352, 511, 693, 763, 799, 835 

at Glasgow, 271, 401, 432, 476, 512, 549 

at Glastonbury, 270, 618 

at Gloucester, 33, 584, 655, 727 

at Golborne, 763 

at Golcar, 395 

at Gooie, 870, 943 

at Gorton, 619, 906 

at Govan, 511, 691 

at Gravesend, 851, 870 

at Grays, 692, 936 

M 5 156, 548, 655, 836 201 

at Grimsby, 155, 192, 316, 511, 655, 26, 800, 971 

at Guildford, 542 22: d 

at Hackney, 77, 113, 236, 353, 511, 805 

at Halesowen, 252 

at Halifax, 75, 314, 584, 619, 943 

at Ham, 192, 352 

a rele 112, 192, 314, 512, 544, 657, 763. 

OI, 943 

at Hampetead, 113, 192, 236, 271, 352, 431, 656, 726, 
799, 945 

at Hampton, 316, 475, 763, 800 

at Hanley, 315, 512 

at Harrogate, 763, 

at Harrow, 426. in 

at Hartlepool, 75, 193, 870 

at Hastings, 433, 477, ; 620, 762, 836, 906 

at Heavitree, 191, 836 

at Hebburn, 270 

at Heckmondwike, 511, 548, 619, 691 

at Hemel Hempsted, 836 

at Hereford, 76, 272, 618, 764 

at Hessle, 943 

at Heston and Isleworth, 585, 945 

at Hetton-le-Hole, 111, 655 

at Heywood, 155, 474, 799. 943 

at Hindley, 474, 655 

at Holyhead, 619 

at Honley, 513 

at Hornsey, 237, 315, 549, 656 

at Horsham, 75, 475, 370, 944 

at Hougaton-le-Spring, 155 

at Hove, 424, 506, 800, 945, 972 

at Huddersfield, 191, 315, 512, 503, 620, 691, 800, 972 

at Hull, 237, 548, 728, 820, 871, 864, 908 

at Hunslet, 32 

at Ilford, 315, 367. 726, 870, 972 

at Ilfracombe, 315 

at Ilkestone, 155 

in India, t, 75, 81, 161, 270, 722, 726, 837, 870 

at Ipswich, 271, 314, 352, 972 

Ar pio a 112, 192, 236, 316, 396, 477, 621, 799, 

71, 973 ; 

in italy, 33 

in Japan, 287, 395 

at Jonannesburg, 33 

at Keighley, 112, 726, 871 

at Kelso, 395 

at Kensington, 156 314, 345, 444, 470, 474, 610 

at Kettering, 691, 738 

at Keynsham, r12 

at Kidwelly, 943 

at Kilmalculm, 33 

at Kilmarnock, 942 

45 Rob 111 

nt King's Lynn, 157, 316, 476, 656, 727, 801, 944 

at King’s Norton, 693 J a as 

at Kingsteignton, 314 

at Kingston-on-Thames, 75, 352, 838, 936 

at Kingswinford, 155, 475 

at Kirkby-in-Ashfleld, 691, 762 

at Kirkcaldy, 235, 314, 764, 943 

at Knaresborough, 475 

at Lambeth, 428 

at Lampeter, 351 

at Lancaster, 585, 835 

at Leamington, 156, 686 

at Leeds, 314, 395, 802, 871 

at Leek, 32, 111, 657, 997, 944 

at Leicester, 477 

at Leigh, 619 

at Leyland, 943 

at Lichfield, 155, 417, 763, 799 

at Lincoln, 906, 943 

at Lisburn, 726 

at Littlehampton, 193 

at Little Lever, 871 

at Liverpool, 236, 511, 541, 639, 799, 872 

at Liversedge, 655 

ut Llandilo, 655 

at Llandrindod, 835 

at Liandudno, 315, 512 

at Llanelly, 431, 943 

at Llangollen, 542 

at Llantarnam, 314 

and London County Council, 144, 237, 272, 397, 
512, 550, 693, 762, Bot, 946, 973 

at Londonderry, 33, 75, 395, 585, 619, 799 

at Long Eaton, 112, 235, 726, 763 

at Longton, 111, 272, 431, 584, 800, 905, 944 

at Loughborough, 431, 729, 971 

at Louth, 619, 655, 836, 943) 972 . 

at Lowestoft, 111, 155, 270, 315, 476, 655, 800, 944 

at Ludlow, 475 

at Luton, 315, 585, 764, goo, 966 

at Lytham, 474, 476 

at Macclesfield, 112, 156, 763, 906 

at Maesteg, 799 

at Maidenhead, 76, 273, 620, 726, 763 

at Maidstone, 157, 315, 352, 475, 619, 799, 906 

at Malton, 32, 270 

at Malvern, 395,: 549 

at Manchester, 32, 619, 648, 726, 265, 972 

in Manchuria, 48: 

at Mansfield, 397, 511, 548, 906 

at Margam, 269, 620, 763 

at Market Drayton, 758 

at Marple, 314 

at Maryport, 549 

at Melksham, 75, 396, 726 

at Merthyr, 270, 650 

and Metropolitan Asylums Board, 272, 431, 514 

at Mexborough, 512, 973 


In Mexico, 771 

at Middlesbrough, 75, 112, 155, 236, 270, 395, 432, 
474, 584, 619, 764. 799, 956 

at Military Tournament, 879 

at Milngavie, 155, 655 

at Mirfield, 799 

at Mitchelstown (Cork), 7⁄3 

at Monmouth, 75 

at Montrose, 111 

at Morecambe, 155 

at Morley, 111, 157, 270, 474. 594, 944 

at Morriston, 1:2 

at Musselburgh, 511 

at Nantwich, 314, 944 

at Nelson 799 

at Newark, 584, 726 

at Newbury, 75, 230 

at Newcastle (Staffs), 971, 97 

at Newcastle-on-Tyne, 235, 

at Newhaven, 76 

at Newmarket, 470 

at Newport (Mon.). 191, 237, 315, 764, 955, 973 

at Newquay, 15, 157, 055 

at Newton Abbot, soo 

in New Zealand, 729, 730, 769, 847 

at Norden, 762 

at Northampton, 308, 344, 7,6 

at Northfleet, 111, 944 

at Northwich, 343, 19 

in Norway, 33 

at Norwich, Scr 

at Nottingham, 76, 237, 729, 763, ye9 

at Oban, 75, 973 

at Ormskirk, £36 

at Oswestry, 270, 474, 696 

at Oulton, 72% 

at Oxford, 470 

at Paignton, 314, 431, 727, yos 

at Pangbourne, 835 

at Pemberton, 70 

at Pembroke (Ireland), 431, 871 

at Penge, 9o» 

nt Penrith, 156, 351 

at Penzance, 619 

at Perth, 314, 353, 629, 691, 762, 0-6 

at Pleasley, 474 

at Plymouth, 112, 272 

at Pontardulais, 75 

at Pontypool, 75 

at Pontypridd, 191, ^s^ 

at Poplar, 397, 474, 091, 727, 836, 926 

at Portadown, 397 

at Porth, 65: 

at Portishead, 23; 

at Portsmouth, 70, 113, 475, 585, 727, 764, 201. 9^7 

at Preesell, 314, 474 

Provisional Urders, see“ Bills x 

at Pudsey, S00 

at Radcliffe, 271, 974 

at Ramsgate, 655 

at Ravensthorpe, 270 

at Rawmarsh, 155 

at Kedditch, 395, 763, 936 

at Redruth, 34, 990 

at Reigate, 75 

at Renfrew, 15: 

at Retford, 549, 534, 87» 

at Rhyl, 944 

at Rhymney, 111 

at Richmond, 945 

at Rickmansworth, © ;5 

at Rochdale, 75, 511, 643, 763, 570 

at Romiley, 271. 992 

at Ross, 

at Rotherham, 351, 395, 524, 626, 728, yos 

at Runwell, 61, 

in Russia, 401 

at Ryde, 185, 476 

at St. Annes, 236, 314. 434, 019, 704, yoo 

at St. Austell, 351, 549, 727, 972 

at St. Helens, 726, 908 

at St. Marylebone, i, 45, 84, 107. 112, 123, 164, 181, 
208, 230, 238, 243, 117, 321, 365, 398, 401, 44%. 476, 


513, 18, 656, 251. Soo, 84 35 909. 685 
at St. Pancras, 261, 445, 512, 591, O85, 734, 870 
at Saffron Walden, 193, 512, 655 
at Salford, 111, 150, 549, 974 
at Salisbury, 351, 47 
at Scarborough, 112 
at Sheffield, ?72. 957 
at Shildon, 191, 511 
of Ships, 4, 945 
at Shoreditch, ove 
at Shorehain, 704 
at Shrewsbury, 317 
at Sleaford, 926 
at Sligo, 111 
at Slough. 506 
at Soothill Nether, So. 
at Southampton, 524, 236, 45 
at Southend, 353, 511, 694, yor 
at Southgate, 799 i 
at Southport, 271, 431, 619. 726, 871, 943 
at South Shields, 372, 97- 
at ou Manes 113, 353, 395. 475, 799, 8 17, 898, 862, 
at Sowerby Bridge, 192, 271 
in Spain, 2, 722 
at Spalding, 799 
at Spennymoor, 76 
at Stafford, 158, 536 R 
at Stalybridge, 763. 784 
at Stamford, 799, 943 
at Standish, 702, 943 
at Stanley, 474 
at Stepney, 75, 111, 157. 642, 763, 790, S42, 872 
at Stirling, 351, 549, 691, 799, 837, 972 
at Stockport, 155, 584, 005 
at Stockton, 799, 236, 943 
at Stoke Newington, 155, 655 
at Stoke-on-Trent, 113, 395. 548. 37, 
at Stourbridge, 75, 584, 650, 871, 967 
at Stratford un- Avon, 157, 655 
at Stretford, 455, 702 
at Sudbury, 55, 
at Sunbury, 32, 19. 
at Sunderland, 270, 558, 0:0, 870, 906, 945, X4, 974 


» 351, 655 


at Surbiton, 5 

at Sutton-in-Ashfleld, „ 

at Swanage. 314 

at Swansea, 27V, 314. 395,432 A74 Stt, S*5, 17. 0C 
99. 973 

al Swindon, 411, 977 

at Swinton. 0. 1 71 

in Switzerland, . 4 

at Tamworth, 167 

at Tanfield, 5.7 

at Taunton, 116, 1, 5, 443 

at Tavistock, 112 

at Tay Bridge, 441 

at Teddinmigton, 4:2 

Tenders for, see ENDE. S WASTE» 

at Lhames Ditton, 157 

of ! heatres, 2. 7^, 19¢, 153 

at Thornaby, c7: 

at Thornbury, 540 

at 1hornbill, 424, 943 

at Tiverton, 314 

at Todmorden, 235. 5 

at Tonbridge, 7 i 

at Tonyrefail, 112 

at Topsham, 205 

at Torquay, 27 „ 54% 777. 6 7 

at Tottenham, 27. 41 

at Trowbridge, 41 

at Tunbridge Wells. cit. 5 3, 5,1, 226, 71, 5 

at Tunstall, 273, „1 

at Turkey, =s; 

at Tylorstuwa, sag 

at Tynemouth, .. 4 

at Upliall, o4: 

at Waketleld, 474. 07, 48 

at Wallasey, 431, 46. 475 

ut Walmer, 474 

at Walsall, 157. 14. 1 

at Walthamstow, c47 

at Walton, 314, ¢ 02 

at Walton-on-Nazv, or) 

at Wandsworth, 4 

at Warrington, ^, „ 

at Watford, 13. „, ait, 511, 6. , 277.75 
23% 872, 473 

at Wealdstune, 4 

at Wednesbury. 8. , 741 

ut Wellingborouyh, 334. 7, 

at Westbury, 6- : 

at West Bromwicit eg, 1634, 0:5, 727, 909, 45 

at West Ham, 571 533, - . 

at Westminster, 233, 0 

at Weybridge, 6,1. °° 

at Weymouth. 1. 475, 1 

at Whickbam, 431, 54,7 

at Whitby, 11, 2% 222, 7^2, 54i 

at Whitehaveo, 474.657, 7 

at Whitstable, «J: 

at Whitworth, 54; 

at Widnes, 271. 315 

at Wigan, g, 2 „ 

at Willesden, 271, 472 

at Wimbledon, +=. 1,1. 54), 763, 2-9 

at Winchester, 541 

at Windsor, i55. 474. 907, 535, 944 

Wires, Overhead, 77; 

at Wirral, 475 

at Wisbech, 2:15. 514. 61. 7% 170, 47. 

at Woking. 34. 475, 908, sso, 579 

at Wolverhampton, 2. u45 

at Wood Green, 32. 75. 1,5 772 

at Woolwich, 112, 57... 943 

at Worcester, 111, 30%, 353, 611, 6:5 

at Worksop, 271, €: 

at Worthing, 11;. 271. 4. 625, 728, %% % 4 

at Wrexham, 32. 7/. , 475, 222. y % 

at Wrotham, ire, ici 

at Yarmouth, 114, 27, 452, „. 301, 545, 97a 

at York, 156. 141, 2:2. oyn Cu. 872. 27 


PEOR M 245, 2^3, 52, 4 


Electric Traction : ^ 


at Aberavon, 9^, 

at Aberdare, 181 

at Aberdeen, 233. 312, 353, 474. 847. O55, %, TH 
87. „5, 941, 0% 

at Accrington, 72, 233 

by Accumulators, 2, 3, 215 

in Africa, 42, 77. 312, 33. . 5 

at Airdrie, 183. 23 ;, 4 „ 6 17, 554 

at Mdershot, ..o 

in America, 2. 31, 127. 257, 2434 27 5.4 4 4^ 53 4 
Sy 5.593. Soe hue 003. ug, Cows 7o — Us ' 
41 

in Argentina, 613 

Arnold Electro-Pneumatio System, 125 

at Ashton, 104,154, 2340 %, 4. 473. 465, 506, 5 „ 
tos, oy 

nt Aston, 110, 213, 171. 3, 75, 701, . 942 

at Auckland, zt: 

at Audenshaw, ict 

in Australia, 4). 175, 5^7, „8, 545, 590, 619, 707, 
798, TH, 30 . 941, 947, 94) 

io Austria, 72 

at Ayr, 472, 50%. 79^ 

Baker-street and Waterloo Railway, 508, 474, 51 
654. 725, 7C 4, 941 

at Barnsiey, 650 

at Barrhead, 30 

at Barrow, 154, 1*5. 207, 429 

at Barton Regis, 30, 108 

at Bath, 74, 110. 134, 312, 340. 420, 472, 503. , 
701, 254. 93, Qj? 

at Batley, 154, 2%, 208 

at Beckenbam, 154, 233, 312. 332, 473, 041 

at Belfast, 260, 217, 350, 42%, 510, 582, 18, ^53. 7. 4, 
728 701, 2 7. 934. 904 

at Bettws-y-coed, yog 

at Bideford, 6yo 

Bills for, 5. 74, 75, 110. 185, 187. 267, 25:5, sty 12. 
314, 88, 42% 44^. 47 8, 471. . 5%. SOS ST 4 
548. 555. 018, 5 „„ 3, , Cut, 724% 2288 706.47 n. 
7, 7 , 4, 860.4. 41 

at Binuley, 74. 154 

at Birkenhead, 42% ,71 

at Birmingham, , 74. 14. 1%, 473. 474, 900. O14, 
Ole, 644, 701. 7 mo 7 orante ya nO 970 

ut Bishop Auchland, 72, 589, 254 
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Electric Traction: 

at Blackburn, 189, 267, 473, 835, 867, 903, 942, 959 ` 

at Blackpool, 154, 227, 349, 472, 510, 582, 798, 834, 
515 940 

at Boiss 312 Bii 

at ton, 31, 233, 761 195 

at Bootle, 3 ARN mac 

at Bournemouth, 109, 152, 762, 868 

MR 30, 189, 351, 39% 430 473, 510, 547, 583, 

17. ’ 172 I 0 

Brakes 1025 501 724. 791, 797, 94 

at Branksome, 3o, 109 

at Brierfleld, 472 

at Brighouse, 395, 798, £34 

Bright, ©., Lecture on, 482 

at Brighton, 73, 189, 190, 429, 510, 653, 723, 869, 994, 
940, 971 

at Bristol, 30, 154, 510, 311, 349, 473, 446, 509, 547» 
583, 761, 834, 940 

at Bromley (Kent), 392 

at Broughty Ferry, 349, 472, 509. 547, 924 

at Buenos Ayres, 110, 510, 542, 615, 933 

ia Bulgaria, 913 

at Burnley, 30, 108, 266, 429, 472, 940 

at Burton, 266, 762, 867 


at : Ury, 268, 429, 582, 653, 69e, 724, 761, 834, 867, 


904 

at Calcutta, 580, 797 

at Callington, 189 

at Camberwell, 269. 402, 510, 653, 650, 797 

at Cambridge, 629, 834 

at Cambuslang, 942 l 

at Campbeltown, :'67, 392 

in Canada, 483, 5-9 

ut Canvey Island, 547 

at Cardiff, 71, 72, 109, 153, 154, 189, 233, 393) 472, 
689, 761, 941 

at Car,isle, 342, 389 

at Carnarvon, 73 

Ceutral London Railway, 3o, 184, 229 

Charing Cross and Hampstead Raílway, 653, 941 

at Cheadle, 392. 

at Cheltenham, 430 

at Chester, 153, 350, 472, 618, 653, 797, 941 

at Chesterfleld, 72, 350, 725 

City and South London Kailway, 154, 186, 229 

at Cleckheatun, 30, 834 

at Cloutsrf, 542 

at Clydebank, 153 

at Coatbridge, 153. 233, 266, 430 

at Colchester, 72, 940 

at Colne, 9:4, 969 

at Columbia, 473 

Committees, 682, 720, 790 

Companies’ Meetings, see COMPANIES’ MEETINGS 

Companies’ Stock and Share List, see each Issue 

Contracts for, see TENDERS WANTED 

at Cork, 500 

at Corwen, 904 

at Cuseley, 904, 940 

at Coventry, 109, 313 

Covered Cars, 583, 618 

at Crewe, 582, 904 

at Croydon, 312, 617, 689, 970 

in Cuba, 313 

at Dalton- lu-Furness, 72 

at Darlington, 267, 582, 653, 689, 751, 797, 834, 867, 
904, 940, 969 

at Darttord, 942 N 

at Darwen, 154 

at Dean Forest, 267 

at Denmark, 3: 

at Deptford, 153, 393 

at Derby, 73. 108, 244. 349, 392, 394» 42), 430, 548, 
§83, 653, 724, 761, 970 

at Devonport, 109, 139, 504 

at Dewsbury, 582, 695, 834, 868 

Dolter System, 473 

at Douglas, 231, 429, 347 

at Dover, 153 

at Down (Ireland), 108 

at Droylsuen, 430 

at Dublin, 186, 233, 230, 284, 341 

at Dudley, 616, 653, 649, 724 

at Dumbarton, 30, 109, 153, 547 

at Dundalk, 970 

at Dundee, 72, 108, 583, 653, 834, 970 

att Dunfermline, 73 

at Durham, 189, 312 

at Rastb: urne, 73, 233 

Kast Cheshire Scheme, 263 

at East Ham, 725 

and East Londun Railway, 185 

at Edinburgh, 189, 233, 350, 724 

in Egypt, 513 

at Elland, 334 

at Enfl ld, 73 

at Erdington, 7; 

at Erith, 1.8, 547, 834 

at Eston, 189, 509 

ut Eton, 312 

at Exeter, 153, 269, 312, 392, 547, 689, 969 

at Falkirk, 725, 797, 868, 940 

at Fareham, 617 

at Farnworth, 654 

at Fife, 108 

at Finsbury, 110, 267 

at Folkestone, 72, 189, 365, 689, 725, 797, 868, 903, 
967 

in France, 126, 154, 161, 184, 189, 190, 234, 267, 439, 
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ELECTRICAL ENGINEER. 


Institution of Civil Engineers. The council of this 
institution has now issued the complete pass list of the 
October, 1903, examinations held at home and abroad. 
This shows that of the candidates examined in London 
for admission as students 36 were successful, also a total 

of 58 succeeded in attaining to the required standard 
entitling them to join the associate membership. The list 
further shows that 11 candidates examined abroad passed 
the examinations, and will be admitted to the membership 
of the institution. 

Telegraphs on the Congo.—The Belgian and 
Freneh Governments have come to aa agreement relating 
to the establishment of telegraph communication between 
the Congo Free States and the French Congo. Under the 
agreement a submarine cable is to be laid between Braza- 
ville and Kinshassa, the cost of which is to be borne 
equally by the two countries concerned. It is proposed 
to use Morse registering apparatus in the stations at 
either end of the cable. The tariff will probably be 
24d. a word, with a minimum rate of 10d. per message. 

Standard Beams.—The Engineering Standards Com- 
mittee has issued a list of standard sections of beams, 
which has been prepared by the Committee on Bridges 
and Building Construction, of which Sir Benjamin Baker, 
K.C.B., is chairman. This branch of the committee's work 
does not come much within our sphere, but we may say 
that the list appears to be a very complete one, bearing 
evidence of prolonged enquiry and research on the part of 
the committee responsible for it. The list may be had from 
Messrs. Crosby Lockwood and Son, the official publishers 
to the committee. 

Electricity at Rangoon.—A few weeks ago we 
mentioned that there was a scheme on foot for providing 
the city of Rangoon, in India, with electric light and 
tramways, and we learn that the plans are now about to 
be realised. The Rangoon Municipality have received the 
proposals with favour (although placing some rather 
burdensome restrictions on the promoters), and they are 
recommending the Local (Government to grant a license. 
Tenders were in the first place invited for carrying out 
the scheme, and that submitted by the Brush Electrical 
Company has been accepted as the most favourable of any 
sent in. 

St. Marylebone Electric Light.—Another stage in 
the St. Marylehone electric light imbroglio will be reached 
on the 19th inst., when the ratepayers will be asked to 
approve the action which the Borough Council have taken 
in regard to the means for raising the required loan for the 
purchase of the Metropolitan Electric Supply Company’s 
undertaking. A great point has been made of the fact 
that the Council did not see fit to consult the ratepayers 
before pledging their credit to the tune of nearly a million 
and a quarter sterling, and, doubtless, the Council will be 
strongly attacked at the meeting for their shortcomings in 
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this direction. The Bill by which the Council hope to be 
vested with the powers of an electric lighting authority 
will be submitted to the ratepayers, on whose decision will 
rest the future action of the Council in their unfortunate - 
entanglement. 


The Faraday Society.—With part vi, vol. iii, of 
the Electro-Chemis! and Metallurgist, the official organ of 
the above society, the purchaser is presented with an 
excellent portrait of Dr. J. W. Swan, F.R.S., the venerable 
first president of the society. The proceedings of the 
society at the second ordinary meeting also are reported 
in this issue, the papers being “Total and Free Energy of 
the Lead Accumulator,” by Dr. R. A. Lehfeldt, with 
discussion, and Bitumen in Insulating Compositions,” 
part i, by Mr. D. A, Sutherland. A valuable feature 
of the Electro-Chemist ia the abstracts of papers relating 
to electro-chemistry and metallurgy given in each issue. 


Science Abstracts.”—We have received part 12, 
vol. vi., of this publieation, and we are particularly pleased 
to read the notice which is attached above the signature of 
Mr. W. G. McMillan, the secretary of the institution. It 
states that in the next (January) number abstracts will be 
given of papers published in November and part of 
December, 1903, and it is hoped that in future the 
abstracts will keep up with current work. Certain arrears 
which had accumulated before the Institution of Electrical 
Engineers took over the publication will appear in the next 
few numbers. Under the energetic control of Mr. McMillan 
outside help has been called in to assist the permanent 
abstractors in bringing the publication more up to date. 
The value of Science Abstracts in the future will be greatly 
enhanced by the fact that it will contain abstracts of 
recently published articles, the interest in which has not 
subsided. 

Polarisation Capacity.—According to an abstract of 
a paper by Mr. F. Kriiger in the Journal of the Chemical 
Society, the author, starting with the theory of electrical 
double layers, has developed a theory of polarisation 
capacity, partly resembling that of Warburg in ite formal 
expression, but more comprehensive, and capable of inter- 
preting the behaviour of all electrodes. The capacity is 
definitely related to the frequency of the alternating 
current, and the change in this relationship with change of 
concentration may be correctly deduced from thé author's 
theory. This has been verified by experiments with 
mercury electrodes immersed in (1) .VH,SO, saturated 
with mercurous sulphate; (2) VKCNS+N/100HgCNS ; 
(3j NKI + N/100HgI,; (4) NK,S+.V/100HgS. It should 
be noted that the theory leads to correct results on both 
sides of the maximum in the surface tension. In consider- 
ing the influence of dissociation on the phenomena of 
polarisation, the author adopts the hypothesis that the 
velocity of ionic reactions is not infinitely great, but com- 
mensurable with the period of the alternating current. 


An Optical Pyrometer.—In a recent issue of the 
Scientific Americun an optical pyrometer, designed by tho 
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Morse Thermo-Gauge Company, of Trumansburg, New 
York, is described. The principle of the apparatus consists 
of comparing the temperature of an incandescent carbon 
filament with that of the interior of a steel furnace. The 
incandescent lamp used for the purpose is mounted in a 
tube, through which the operator views the interior of the 
furnace. The current going through the lamp can be 
varied over a wide range by means of a rheostat, and by 
calibration beforehand the temperature of the filament on 
a known current is ascertained. By looking at the 
molten metal in the furnace through the coils of the 
filament, the operator can tell the exact point at which 
equal temperature is reached. If the temperature of the 
filament is lower than that of the furnace it appears as a 
dark spiral against the background, whereas if it is higher 
than that of the furnace it appears aa a bright spiral when 
viewed against the molten or heated metal. The apparatus 
seems & most ingenious one ; but the prior determination 
of the temperature of the filament corresponding to a mean 
current would appear to. be one difficulty of the method, 
and another is that this ratio will afterwards vary as the 
carbon filament deteriorates with use. 


Power for Traction in a Large City.—An idea of 
the magnitude of electric railway and tramway develop- 
ment is afforded by an examination of the equipments of 
the power stations of Greater New York, which are detailed 
in our American contemporary the Electrical Keview. The 
power obtainable from all the railway generating stations 
now in operation, at the nominal rating, is 142,170 kw., 
which does not include an additional 10,800 kw. in 
generators about to be installed in one of the larger 
Stations, and 15,000 kw. in storage batteries which can 
be drawn on for one hour. Allowing an overload rating 
of 40 per cent. of the nominal rating of the power stations, 
the total power available for moving cars in New Vork. City 
is 224,970 kw., or nearly 500,000 h.p. In addition to this, 
the new units already contracted for will give an additional 
output, at a nominal rating, of 10,800 kw.; and the nominal 
rating of the equipment at the power-house for the Rapid 
Transit system will be 50,000 kw. when completed. This 
will add to the total overload rating of 224,970 kw. about 
90,000 kw.; but by the time all the new units are in 
operation there will, undoubtedly, have been other 
additions in several of the older stations. The figures 
point to a minimum of 425,000 h.p. as the overload rating 
of the railway power stations of Greater New York in the 
near future. There is, however, every likelihood that this 
total will be greatly exceeded. 

Electrical Industry in Spain.—In a paper ‘ibe 
lished in a recent issue of the Elektrotechnische Zeitschrift, 
D. Blumenthal accounts for the fact that electric lighting 
is used in Spain to a larger extent than in other European 
countries by the prohibitory cost of gas lighting there. A 
graphical record is given of the development of electric 
central stations since 1878, when the first station was put 
into operation. The present figure for the total plant 
capacity appears to be 100,000 kw., corresponding to about 
five watts per inhabitant. The number of central stations 
being worked in Spain at present is about 1,000. The 
electricity works of Madrid are installed according to the 
most recent practice, and include machines of a total 
output of 16,600 kw. and 70 kw. of secondary batteries. 
This averages 66 installed watts per inhabitant, as com- 
pared with 48 watts per inhabitant in Berlin. Of late 
years water power has been utilised to a large extent, 
and electric light has found its way now even to the house 
of the poorest man. These hydraulic central stations are 
mostly alternating-current plants, serving in most cases to 
supply quite a number of localities with electrio energy: 


They are devoid of any complicated switching and regulating 
apparatus, so that they can be superintended by unskilled 
persons, the light being mostly paid for in a lump sum at so 
much per day perlamp. Wherever some control of the con- 
sumption is desirable, as, for instance, in smaller cities, 
so-called “current limiters” are installed, automatically 
interrupting the current when a certain fixed number of 
lamps simultaneously burring is exceeded. The financial 
results from many of these works are favourable, divi- 
dends as high as 30 and 35 per cent. having been paid. 

World's Production of Rubbor.—With an ever- 
increasing use of rubber in manufacturing, it is disappoint- 
ing to have to record a gradual diminution in the supply. 
Some figures have been published purporting to show the 
total production of rubber in different parte of the world, 
and according to these the production in the two years 
from 1900 to 1902 decreased by some 3,500 tons—that is 
to say, whereas the total output in 1900 was 57,500 tons, 
that in 1902 was only 54,000 tons. This decrease is 
certainly not a large one, but it is important as showing 
the tendency of the rubber supply to diminish. It is very 
instructive to examine the figures given for the different 
countries. Our two main sources of supply are Brazil, 
Peru, and Bolivia, and East and West Aírica and the 
Congo country. From the first group the total supply 
in 1900 was 25,000 tons, and from the second 
24,000 tons, but whereas in the former case the 
production has increased, it has appreciably decreased 
in the case of the latter. Thus, Brazil Peru, and 
Bolivia contributed 30,000 tons to the world's supply in 
1902 as against 20,000 tons for East and West Africa and 
the Congo country. A small supply is now being had from 
the Straits Settlements, but in 1902 the output was only 
1,000. In every other case the production shows a decrease. 
The various states of South America gave 5,500 tons in 1900 
and 1,000 tons in 1902, Central America and Mexico gave 
2,500 tons and 2,000 tons respectively, Java, Borneo, etc., 
1,000 tons in 1900 and nothing in 1902, and similarly the 
supplies from Madagascar and Mauritius, and India, Burma, 
and Ceylon have ceased altogether. Thus, of the total 
supply of 54,000 tons in 1902 as much as 50,000 tons came 
from Brazil, Peru, and Bolivia, and East and West Africa 
and the Congo country, which remain the world's chief 
aources of supply. 

Monophase Traction —Series motors approach to 
some degree the elasticity of steam-engines, but for their 
dissipating in starting part of their energy on passive 
resistance. As these motors should therefore be fed at 
variable voltage, monophase motors seem to be especially 
available for electric traction purposes, allowing of high- 
tension currents being used, and necessitating only one 
feeding wire, in addition to the rails serving as the return 
circuit. The series monophase motor designed by Dr. 
Finzi (Elettricista, November, 1903), when working at 
constant voltage, automatically regulates its speed accord- 
ing to the load, the speed being inversely proportional to 
the latter for high values of the torque required. It 
permits of the regulation of the voltage when starting 
being effected without losses, and of the speed being varied 
within very extensive limits. Oa the other hand, it is not 
able to use directly high voltages, and is at present only 
applicable to relatively low frequencies. The characteristic 
curves of the motor, as given ın the original paper, have 
several advantages. Thus, comparing the monophase and 
continuous-current motors designed for speeds of 22 km. 
per hour, the former will require in starting 9 4 watt-hours 
per ton, whereas the figures necessitated by the direct- 
current motor are as high as 12:55 watt-hours. As regards 
the energy absorbed during a trial run by the two motors 
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under equal conditions, for mean speeds of 17:5 km. per 
hour and about 2} starts and stops por kilometre, the integra- 
tions of the diagrams give for the monophase car, weighing 
945 tons, 45 watt-hours per ton-kilometre, and for the 
continuous-current car, weighing 9°65 tons, 70 watt-hours 
per ton-kilometre. Calculating the power factor from the 
experimental curves obtained, the value 07 was obtained 
in starting ; whereas at the generating station the power 
factor, including the line, transformer, and motor, averaged 
during the run 0:8, varying between 0:6 and 0:95. 


Steam-Turbine Rights.—The important announce- 
ment is made from America that Mr. C. A. Parsons has 
disposed of the full rights to manufacture in the United 
States and Canada the well-known Parsons steam-turbine 
for all purposes to Mr. George Westinghouse on behalf of 
the Westinghouse Machine Company, of Pittsburg, Pa. 
One of the chief purposes for which the Parsons turbine 
wil be turned out in future at this company's works is 
marine propulsion, and we understand that a special depart- 
ment will be organised at these works with that object. A 
determined effort is to be made to introduce the turbine 
on all classes of vessels, including warships of every type, 
and it is significant ‘that the United States naval 
authorities propose to devote a sum of £5,000 for 
experiments with steam-turbine engines. To a limited 
extent the applicability of the steam - turbine to 
steamships has been tried by the United States navy in 
the case of the yacht “ Revolution," which was equipped 
with a Curtis turbine. But while the performance of the 
craft was creditable for her class, it was found impossible 
to determine the important question of steam consumption 
with a vessel of this description. It is notable, however, 
that the Curtis turbine has been constructed in a form 
suitable to marine propulsion, and that further experiments 
are to be made with it on board a warship, probably 
of the cruiser type. But although the application of 
steam-turbines to warships is only now approaching 
the experimental stage on the other side of the 
Atlantic, it is instructive to note that in the United 
States alone there are to-day some 60,000 h.p. of 
the stationary type used in connection with electric light 
and power, and 150,000 h.p. more are now under construc- 
tion at Pittsburg, where unite as large as 8,000 h.p. are 
being built Mr. Westinghouse already regards the 
turbine as “the engine of the present,” and having 
acquired the full manufacturing rights in America of the 
Parsons type, he has declared his intention of building 
up a great marine tnrbine industry in that country. 

The Edison Acoumulator.— Mr. Hospitalier has 
published in a recent issue of LIndustrie Electrique an 
account of a series of tests which he has made with the 
Edison nickel-iron storage battery, and which were carried 
out in conjunction with other tests made by the Central 
Laboratory of Electricity in Paris. In his experiments 
Mr. Hospitalier made a series of 21 charges and discharges 
partly under so severe conditions that a lead cell would 
have been put out of service, while the Edison cell was not 
hurt. From his tests and those of others the author con- 
cludes that the Edison battery can be used with charge and 
discharge rates which would be excessive for the lead cell, 
while the Edison battery is not hurt, nor does it lose any 
considerable amount of capacity. From curves, given by 
the author, it appears that the ampere-hour capaeity was 
about 175, 162, 160, 155 for discharges at 30, 60, 90, 120 
amperes respectively. The difference between the mean 
voltage at the terminals for discharges at 30 and 120 
amperes was less than 0:2 volt. The durability of a storage 
battery is indicated by the total energy given by the 
battery during its life per kilogramme of its weight. The 
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best lead cell—i.c., the Fulmen cell—tested in the accumu- 
lator tests of the French Automobile Club in 1899 gave 
15 kilowatt-hours per kilogramme. The tests of the 
Edison battery have shown that it has a capacity at 
least twice as great. The disadvantages of the Edison 
cell are its higher price and the fact that ite useful voltage 
is about 1:1, against 1:9 for the lead cell. This means more 
cells, more connections, etc. The efficiency of the lead cells 
in the Automobile Club tests, for the low charge and dis- 
charge rates used, was between 70 and 75 per cent. The 
efficiency of the Edison battery, when charged at 60 amperes 
and discharged at varying rates, was 50 per cent. The 
author states, however, that this superiority of the lead 
cell is only apparént, since a fair comparison would require 
equal rates of charge and discharge. The volume of the 
Edison cell per normal watt is smaller than that of the 
lead cell; the volume per watt-hour, however, is greater. 
The author concludes that the Edison accumulator repre- 
sents an important and incontestable advance for electric 
automobile purposes. 

Resistance of Plane Surfaces.—Before the Institu- 
tion of Civil Engineers on Deo. 22 Dr. T. E. Stanton read 
a paper on the resistance of plane surfaces in a uniform 
current of air. The paper deals with the results of experi- 
ments made in the engineering department of the National 
Physical Laboratory on the distribution and intensity of 
the pressure on thin plates and combinations of plates 
placed in a uniform current of air, and is intended as the 
first part of a research on the nature and distribution of 
the pressure of the wind on structures. By a uniform 
current of air is meant a current in what is known as 
"eddying motion” as distinguished from stream line 
motion, the mean velocity at any point in the direction of 
flow being uniform across the current. This condition of 
motion is considered to be the nearest approximation to 
that of winds of fairly high intensity. The main object 
of the present research was to determine, if possible, a 
general relation between the velocity of the current, the 
dimensions of the plates, and the resultant pressure, as it 
was felt that experiments in the open air could not be 
undertaken with any prospect of success until some 
general relation of the kind had been established. The 
resulta of the experiments show that, under the given 
experimental conditions, a definite relation of the kind 
existed, and may be stated thus—for similar and similarly 
situated plates or combinations of plates in a uniform 
current of air, the intensity of pressure is the same for 
the same velocity of current and general atmospheric con- 
ditions. On the assumption that the motion of the wind 
approximates to that of a uniform current as defined above, 
the above relation shows that the distribution and intensity 
of the preasure of the wind on structures may be studied 
experimentally by means of models of the structures set 
up in à current of air produced by means of a fan, as in 
the present case. In illustration of this, the results of 
experiments made on models of roofs and lattice girders 
of simple form are given in the paper. Tabulated results 
are also given for the cases of parallel plates at varying 
distances apart, plates inclined at varying angles to the 
direction of the current, and rectangular plates of varying 
ratio of length to width. 


Single-Phase Railway Systems.—There have beon 
introduced within the last year or so two or three systems 
of single-phase railway working, which. have attained & 
measure of success in the experimental field sufficiént to 
give strong ground for belief that the single-phase method 
will mark a new era in electric railway operations before 
very long. Those we call to mind at the moment are 
known as the Finzi and the Arnold systems respectively, 
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and the latter, we believe, is being installed as an experi- | also made for the surgical examination of the employós at 


ment on an extensive scale on one of the American roads. 
As to its performance under practical operations it is as yet 
too early to speak, but many eulogistic accounts of the 
Arnold system have appeared in the pages of the American 
technieal Press. Yet another single-phase system, about 
which excellent reports are to hand, is the invention 
of Messrs. Winter and Eichberg. This system has been 
taken up by the Union Electricitäts - Gesellschaft, 
and has been operated experimentally on the Continent. 
The principal trials have been made on the line 
between Johannesthal and Spindlersfeld. It is a part 
of the Prussian State Railways, 2} miles long, and a car 
equipped on the Winter-Eichberg principle has been in 
regular operation on it since August last. Of the total 
weight of this car of 52 tons, the electrical equipment 
accounts for six tons. There are two motors mounted on 
the same truck, each of 120 h.p., and the car can be con- 
trolled from either end. A small transformer on the car 
supplies current for driving the braking air-pump, for the 
controllers, and for lighting. Thevoltage on the line is 6,000 
volts, with a frequency of 25 cycles. The Winter-Eichberg 
motor, in common with all recent variable-speed alternating- 
current motors, is of the commutator type. It possesses two 
windings, the primary and the secondary, the latter being 
joined to a commutator, and supplied with current at low 
E.M.F. by means of brushes connected to the low-potential 
side of a variable-ratio transformer. In practical operation 
the line voltage of suitable value for transformation is 
impressed directly upon the primary windings, while a low 
E.M.F., suitable for commutator operation, is derived by 
transformation for the secondary circuit. Messrs. Winter 
and Eichberg have recently taken out a patent in this 
country for various improvements in details of construc- 
tion, and we hope that some reliable information will be 
forthcoming before very long with regard to the practical 
operation of the system. 


The Manufacture of Electric Accumulators.— 
To-day, being the first of the year 1904, there comes into 
force a set of rules drawn up by the Home Secretary, 
under the powers of the Factory and Workshop Act of 
1901, for regulating the manufacture of electric accumu- 
lators, and they apply to all factories and workshops in which 
such apparatus are made. Our legislators, in their wisdom, 
have declared the manufacture of electric accumulators to 
be dangerous, and the rules have been prepared with 
the objeet of protecting the workpeople employed in this 
business. In this respect the duties of the employer are 
both numerous and varied, but not unduly onerous. To 
provide efficiént ventilation, every room in which casting, 
pasting, or lead burning is carried on must contain at least 
500 cubic feet of air space for each person, and the rooms 
have to be constructed so as to allow of through ventila- 
tion. An important provision is concerned with the 
separation of the different processes, and lays down that 
each of the following processes shall be carried on so as to 
secure effectual separation from one another —i. e., (“) manipu- 
lation of dry compounds of lead; (4) pasting; (c) forma- 
tion, and lead burning necessarily carried on therewith ; 
and (d) melting down of old plates. Another important 
rule is to the effect that manipulation of dry compounds of 
lead in the mixing of the paste or other processes shall 
not be done except (a) in an apparatus so closed, or so 
arranged with an exhaust draught, as to prevent the 
escape of dust into the workroom ; or (^) at a bench pro- 
vided with (1) efficient exhaust draught and air guide so 
arranged so as to draw the dust away from the worker, 
and (2) a grating on which each receptacle of the compound 


of lead in use at the time shall stand. Ample provision is ! 


least once a month, and the inspecting surgeon has the 
power to suspend any worker in his discretion. Then 
follows a number of regulations with regard to overalls to 
be worn by the employés, the provision of cloak and 
dining rooms, the introduction of food, drink, or tobacco 
into the workshope, washing, baths, and cleaning, iu all of 
which matters the employer must follow the directions 
given. On their part, the persons employed bave to con- 
form to certain regulations which are destined to preserve 
health and cleanliness among them. They have to submit 
themselves to medical examination, and if suspended may 
not work in & lead process in any place in which electric 
accumulators are manufactured without the written sanc- 
tion of the surgeon. ‘or the rest, they must exercise the 
greatest care in the cleaning and washing of their hands 
and bodies, and must refrain from introducing or keeping 
any food, drink, or tobacco in any room in which a lead 
process is carried cn. 


A “Coal Battery."—This is the title given to a new 
form of cell for recovering electrical energy direct from coal, 
which is described in «^en» by Mr. Hugo Jone in the JJ stern 
Elertririun. In the apparatus as explained the battery 
consists of an outer steel vessel containing metallic tin 
as the positive element, a porous cell of carbon contain- 
ing a carbon negative element, mercuric oxide as the 
oxidant, and an aqueous solution of caustic potash, main- 
tained at a temperature of 160deg. C., as the electrolyte. 
The tin is electrolytically attacked at the expense of the 
mercuric oxide on the other side of the diaphragm, falling 
to the bottom of the outer vessel as stannous oxide. The 
mercuric oxide is reduced to metal, and sinks to the bottom 
of the porous pot, whence it is withdrawn by means of a 
siphon. The mercury recovered is dissolved in nitric acid, 
and the mercuric nitrate is heated to convert it into fresh 
oxide ready for further service, the acid vapours evolved 
being treated with air and steam to regenerate the nitric 
acid. The stannous oxide is reduced to metal in a 
flat-hearthed furnace by means of coal, and the surplus 
Leat from this reduction is caused to effect all the 
reactions above described. In this way, except for 
inevitable losses, only coal and atmospheric air are 
consumed, and the current is said to be generated from 
carbon and oxygen. In the article in our contemporary 
Mr. Jone fully describes the plant used, which includes a 
reverberatory furnace for the reduction of the stannous 
oxide. The products of combustion pass along flues, first 
raising steam in a boiler, next heating a horizontal drum 
through which a spiral conveyor forces the mercuric nitrate, 
then playing round the sides of the galvanic elements, and 
finally passing to the shaft amongst the coils of a pipe in 
which the air required to oxidise the nitric acid and to 
feed the furnace is warmed. The mercury recovered from 
the cells is forced into a closed and jacketed pan standing 
over the plant, when it is treated with nitric acid and steam 
f.cm the boiler. On opening a valve the mercuric nitrate 
fails into the drum, aud the nitrous fumes evolved in the 
drum and in the pan, togecher with some steam, pass into 
an adjacent condenser, when they are oxidised by means of 
hot air, yielding nitric acid again, which is collected in a 
suitable receptacle. The efficiency of the cell is claimed to 
be from 85 to 90 per cent. and the consumption 3lb. of tin 
per electrical horse-power hour. The E M.F. is said to be 
1:06 volts, a cell holding 1:5 gallons of liquid yielding 
25 amperes with an external resistance of 0:02 ohm. Mr. 
Jone claims that the efficiency of the whole apparatus, iu 
terms of the latent chemical energy of the coal burnt, is 
about 66 per cent. We understand that several patent 
applications are pending, and consequently for the present 
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certain improvements which have been made in the apparatus 
described above cannot be made public. 


Electrical Power on Railways. — An Act of 
Parliament which is destined to play an important part in 
the development of electric traction in railway locomotion 
comes into operation today, having received the Royal 
assent on the last day of the 1903 session. The Act is 
entitled the “ Railways (Electrical Power) Act, 1903,” and 
its large importance lies in the fact that, with the object of 
facilitating the introduction and use of clectrical power on 
railways, the Board of Trade may, on the application of 
railway companies, mako orders for a variety of purposes 
therein defined, and such orders shall come into operation 
and have effect as if enacted by Parliament. Thus, in one 
stroke, the costly and often prolonged parliamentary pro- 
cedure is got rid of, and a quick and inexpensive process 
substituted. The Board of Trade may, if they think fit, 
hold a local enquiry, but this is not compulsory, and they 
are vested with full power to authorise any railway com- 
pany to substitute or employ electric traction in railway 
working and “for any other purpose.” The last words are 
very wide, and seem to cover lighting, telegraphy, telephony, 
and other power purposes; but, of course, it is confined to 
use on the railway, and not away from it. Though nothing 
is said in the Act as to the mode of use, it may be taken 
that the Board of Trade regulations and model clauses pro- 
viding against injury to the electrica] apparatus of other 
parties and interference with the currents, whether or not 
the earth is used as the return circuit, will strictly apply. 
The second important provision in the new Act authorises 
a railway company to construct and maintain generating 
stations or other electrical works on any land belonging to 
the company. This is a departure from the usual practice, 
which is that the parliamentary notice must specify the 
uses to which the lands for the taking of which 
compulsory powers are sought are to be put. From 
the wording of the clause ‘on any land belonging to 
the company,” it appears that a railway company may set 
up a generating station on any land belonging to it, no 
matter for what purpose it may have been acquired 
originally. If, however, compulsory power to acquire land 
for a generating station is sought, the order must under this 
Act be confirmed by Parliament. Another object of a Board 
of Trade order issued under this Act may be to authorise 
agreements between a railway company and any corporate 
body or other person for the supply to the railway company 
of electrical power, plant, and equipments. This clause was 
no doubt framed in the anticipation that many railway 
companies might prefer to take their electrical energy from 
power companies or municipal corporations near their lines 
instead of themselves erecting generating stations. Under 
other clauses the Board of Trade may sanction any modifi- 
cation of working agreements consequent on the intro- 
duction of electrical power, and may authorise the issue of 
additional capital for carrying out new works ; and they 
must provide for the safety of the public, and for due 
publicity being given to the intention of. railway com- 
panies to apply for orders under the Act ; and if they hold 
& local enquiry they shall hear any objections of local 
authorities and private persons that may be made, and 
shall refuse to make or shall modify the order so as to 
remove any objection they may uphold. Such are, shortly, 
the provisions of this important Act, which is calculated to 
quicken and stimulate the activity in the application of 
electric traction to steam railways. Its leading features 
are that orders require the imprimatur of the Board of 
Trade, but not of Parliament, except in the case of com- 
pulsory acquisition of land for generating stations, that 
the erection of generating stations may be sanctioned by 


tho Board on any land already belonging to railway com- 
panies, and that in the event of opposition to any order; 
a Board of Trade enquiry may be held by an official or 
nominee of the Board under the Board of Trade Arbitra- 
tions Act of 1874. 


Water Power in Canada —In a recent issue of 
the Electrical World Mr. Alton D. Adams contributes the 
first part of an exceedingly interesting article on the. elec- 
trical development of Montreal, Canada, which he describes 
as “the greatest centre of transmitting power "—not even 
excepting San Francisco. It is. asserted that Montreal 
consumes more clectrically-transmitted water power than 
any other city in the world. This power is drawn from 
three generating stations, located on as many different 
rivers at distances that range up to about 85 miles from 
the central sub-station in the city. Tho superlative 
capacity of the water-driven apparatus in this electrical 
supply system seems evident from a statement of 
the figures for the generating and sub-stations. At 
Chambley power-hovse, on the Richelieu River, 
17 miles from the central sub-station in Montreal, the 
combined capacity of the main electric generators is 
16,800 kw. The Lachine power-house, on the St. Lawrence, 
fivo miles from the same sub-station, contains main gone- 


rators of 6,000 kw. total capacity. Both of these power 


plants are devoted exclusively to the operation of the 
Montreal system. Neglecting the total equipment of the 
great power-house at Shawinigan Falls, on the St. Maurice 
River, which is operating under a head of 145ft, and in 
which three turbines are installed at present, having a 
capacity of 6,000 h.p. each, and generators of 3,750 kw, 
and whence energy is transmitted 85 miles to a sub-station 
in the suburbs of Montreal, the capacity of transformers at 
thissub-station is 5,000kw., and they require about 6,000 kw. 
in generator capacity at the Shawinigan plant. The total 
rating of the present generators in water-power stations, 
devoted to electrical supply in Montreal, is thus 28,800 kw. 
The capacity will shortly be increased in two directions. 
A 50-year contract requires the company operating the 
Shawinigan plant to deliver up to 20,000 h.p. for electrical 


supply in Montreal. Still another. water-power located at 


Soulanges, on the St. Lawrence, is about to be developed 
and transmitted for the city system. In anticipation of 
the increase of capacity at the water-power plants, the 
sub-stations in Montreal have been equipped beyond imme- 
diate requirements. The combined capacity of the step- 
down transformers at present installed is 39,500 kw., ‘or 
52,000 h.p. Besides the water-power plants and sub- 
stations already named, the system includes five steam- 
power stations, with a combined capacity of 5,700 kw., 
which are now held as a reserve for the water-power system. 
The largest of these steam-driven stations bas a capacity of 
2,800 kw., and has been remodelled and made fireproof 
during the past year. The area of supply of electric light 
and power in Montreal and the island of that name extends 
about 14 miles along the river front, and with an average 
width of between three and four miles back from its bank. 
Within this area there are at present served 11,152 consumers 
using arc and incandescent lamps, and 870 using motors, 
besides the cities and towns that are supplied with street- 
lighting. The total number of private lamps supplied, arc and 
incandescent, is 299,903 in the first case, and 1,514 in the 
second, while 1,109 motors are supplied with an aggregate 
capacity of 19,172 h.p. These last figures seem to indicate 
that the utilisation of water power has made the operation 
of motors an exceptionally important part of the Montreal 
system. Of the several companies which control this great 
system the Royal Electric Company is the oldest, its forma- 
tion dating from 1884, 
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THE NEW ELECTRICAL LABORATORIES OF THE and Knowles and is connected b gearing to an 


y spur 
enclosed direct-current motor fixed on the extended pum 
CENTRAL TECHNICAL COLLEGE.* less. “The cot in an compart: 4$ could ibly be desi P 
BY JOSEPH GRIFFIN. 


and, in order that ite performance may b und the pump 

The rapid advances in electrical engineering necessitate | is fitted with a Harding's improved counter, which registers 
the continual addition of new appliances for the purpose the number of strokes made by the plungers. To serve as 
of carrying out experiments and testing by the most a spare, and as a substitute when the slight noise made by 
modern methods, and in order to fit our students for the the pump would be objectionable, an injector is connected 


Fic. 1,—Willans Engine and Bruce-Pcebles Generator. 


Sonn DIS positions to be held by them after leaving the : in parallel with it. In either case, the whole of the water 
college, it was ultimately found necessary to erect a new | fed into the boilers is previously measured in a Hayward 
laboratory fitted up with the latest machinery. It was Tyler meter, «o that the boiler testing is greatly facilitated. 
furthermore deemed advisable to have an equipment which | On its way to the boilers the feed water through a 
should possess the characteristics of a power generation and | surface heater, made by Messrs. G Weir and Co., of G wW, 
distribution station modelled for the highest efficiency, and | in wbich the exhaust steam from the engines is utilised for 
poesessing that essential property of a laboratory—viz, | providing a hot feed. The steam passes from the boilers 
flexibility. That this object has been obtained will be to the engines in the main laboratory through pipes which 

cel with mica covering. 


obvious to any old student who can contrive to pay a short are very carefully and neatly lag 


' Fie, 2--Accumulator House. 


visit to the new laboratories. Everything is up to date, 
and the Central Technical College can now boast of 
ing one of the finest electrical laboratories of any college in 
Great Britain. | | 

Entering the well-lighted boiler-house, the engineer's eye 
is magnetically drawn to a neat electrical pump which 
supplies feed water to two Lancashire boilers. It is of the 
three-throw vertical plunger type made by Messrs. Blake 


* Reprinted from the first issue of The Central,” which is the 
organ of the Central Technical College Old Studente’ Association. 
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The piping (partly shown in Figs. 1 and 4), which is as 
short as possible, so that a minimum Joss of heat and con- 
densation occurs in the transmission, decidedly adds to the 
general appearance of the plant. 

The laboratory itself is a spacious room 85ft. long and 
53ft. wide, lined throughout with white glazed bricks, and 
so well provided with windows that, although it is on a 
basement floor, instruments can be read with the greatest 
ease in any part. The floor is so arranged that machines 
can be fixed any where, and leads run to or from them with 
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& minimum of trouble and expense. There are two engine as well as a set of 15 Tudor and 15 E. P. S. 13 plate cells, 


aeta, developing respectively 60 b. h. p. and 50 b. h. p, with a 
steam pressure of 100lb. per square inch. Fig. 1 illustrates 
the Willans single-acting three-crank compound engine 
running at 450 revolutions per minute. It is fitted with a 
steam separator as usual, and ite speed is controlled within 
close limits by a centrifugal governor, which, by moving a 
loose collar on the shaft, actuates a lever, and thus throttles 
the steam when the speed rises too high. This engine is 
oiled by an excellent sight-feed lubricator made by Messrs. 


are used for testing and experimental purposes. The 
capacity of each cell is about 350 ampere-houre, and may 
be discharged with a maximum current of 100 amperes 
and recharged with a maximum current of 60 amperes. 
All the connections in the accumulator-house are per- 
manently burnt together, so that the resistance of the 
joints is diminished to ita lowest value. Each cell is 
supported on insulators placed on wood painted with acid- 
proof varnish which is again supported on insulators, so 


FIG. 5. —Main Switchboard. 


Dewrance, which has given the greatest satisfaction. 
Direct coupled to the engine is a Bruce Peebles compound- 
wound generator, giving out current up to 200 amperes at 
a practically constant voltage of 200, so that the are and 
incandescent lamps may be connected to its terminals with 
little risk of damage. The commutation (partly E.M.F 
and partly resistance) is practically perfect, and even witk 
the large and rapid variations of load no sparking can be 
seen at the carbon brushes. The winding and connections 


that leakage has been reduced toa minimum. Every con- 
venience in the way of distilled water supply, acid store, 
movable trolley, etc., is at hand. To obtain the distilled 
water conveniently and economically the discharge pipes 
from a steam trap draining the main steam-pipe and from the 
separator on the Willans engine empty into a raised tank just 
outside the battery gallery. The floor has been arranged 
to lead any liquid which may be spilt upon it down to the 
drains, whilst it is itself unacted upon by the acid ; it, 


Fid. 4.—Allen Engine and Cone Sbafting. 


of the dynamo are such as enable it to be worked asa 
shunt generator for charging the accumulators and as a 
compound machine for supplying current to other circuits 
at one and the same time, thereby combining the advan- 
tages of a compound dynamo for variable load with the 
safety of a shunt machine in battery charging. 

The storage cells are placed in a gallery above the 
Willans engine, and are shown clearly in Fig. 2. Ono 
. battery, consisting of 100 Tudor nine-plate cells, is used 


solely for lighting purposes, whilst another similar battery, 


therefore, always presents a clean and dry appearanc). 
The cells are all shielded from the direct action of the sun's 
rays, with the result that refilling is seldom necessary. 
All cables from the battery are led through Doulton 
earthenware conduits, and efficient ventilation has been 
provided. 

Fig. 3 illustrates the switchboard to which all the con- 
nections with the battery terminals, dynamos, and motors 
are brought. This board was constructed by Messrs. 
Reyrolle. and Co., Limited, and is of exceptional design, 
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because for experimental work flexibility is of the utmost 
importance, as almost every conceivable kind of connection 
has to be made. All the panels are of 1]in. slate, 
enamelled back and front. There are four vertical panels— 
two each 4ft. wide for distributing the current, and two 
each 2ft. wide—and horizontal panels across the fronts of 
these. The distributing panels are fitted with a number 
of horizontal gunmetal bars, to which connections are made 
by means of plugs provided with phosphor-bronze sprin 
contacts. The plugs are connected to flexible leads, rid 
when out of use rest in holes provided for that purpose 
in the horizontal panels. Circuit breakers and fuses are 
provided in all the circuits to prevent any possibility of 
damage arising from excessive currents. Such “accidents” 
are sometimes known to occur. It is possible to connect 
any circuit to any dynamo, but impossible to connect two 
enerators together without special arrangements. Both 
e experimental and the lighting battery can be charged 
either from the town mains or from the Bruce Peebles 
dynamo. In the latter case, by the use of a reversible 
booster having the town mains as constant voltage pointe, 
it is possible to charge the cells automatically at constant 
current and at the same time to bave constant voltage at 
the terminals of tbe dynamo, so that the lighting is not 
interfered with. The platform, formed of glass blocks, is 


— — 
me 


FIG. 


set in metal with insulating cement so that the danger to 
the operator is considerably lessened and the handrails 
although fastened to the framework, are insulated from it. 
The instruments are all of the Evershed sector ty pe. 

Fig. 4 illustrates the Allen double acting compound 
engine running at 270 revolutions per minute and provided 
with drip lubrication. The steam-pipe is drained by means 
of a Geipel and Lange trap and the engine is governed in 
the same way as the Willans set. By means of a belt this 
engine drives a line of cone pulleys (Fig. 5), from which a 
number of machines, including a Ferranti alternator, Goolden 
dynamo, and Manchester machine, are operated at any 
speeds up to 1,500 revolutions per minute, thus enabling 
ore in a very simple manner to determine all the important 
characteristics. A British Thomson-Houston arc lighting 
dynamo is also worked by belts from this engine, and 
supplies current to the Johnson and Phillips and the 
British Thomson-Houston lamps in the laboratory. Above 
the engine bay can be seen part of the overhead travellin 
crane, which runs on steel joists supported on I-iron fitted 
in the brickwork. Fitted to the crane is a Pickering 
block capable of lifting weights up to two tons. 

In addition to the above equipment there aro several 
other machines which deserve mention, but in such a limited 
space only a very brief description of the more important 
ones can be given, The alternating current machinery 


| 
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includes: (a) An 8-kw. Wenstróm rotary converter, pro- 
vided with connections which enable experiments to be 
made on three, two, or single phase currents. It can be 
used (1) to convert alternating currents of any phase into 
direct current or vice versá ; (2) to generate, when operated 
by mechanical means, either alternating currents of any 
phase or direct current, or even to give out both currents 
at the same time and so operate as a double-current gene- 
rator ; (3) in addition to operation (1) it may act either as 
a direct-current or alternating-current motor at the same 
time. (b) A 5-kw. Ferranti transformer for making experi- 
ments on high-tension transmission. With the low-tension 
coils in parallel, the ratio of conversion may range from 
100 volts to 5,000, 10,000, or 20,000 volte; and with the 
same coils in series, from 200 volta to the same voltages as 
in the first case. A 5-kw. Westinghouse transformer, con- 
verting from 2.000 or 1,000 volts to 100 or 50 volts, and 
Brush, Lowrie-Hall, and Swinburne transformers of similar 
ratios acd capacity. (c) A 5-kw. Pyke and Harris inductor 
alternator having a very peaky waveform. This machine 
is useful for making comparative tests with alternators 

iving a more sinusoidal wave-form, and for illustrating 
acts relating to the apparent variation in the capacity of 
condensers when operating with waves of different shapes. 
(d) Single-phase, two-phase, and three-phase induction 


—— 


2 
We 


motors, and a Gramme converter for single or polyphase 
currents. 

The direct-current machinery includes (a) an 8-kw. 
E. C. C. motor-generator set, which may be as 8 
balancer on a threg-wire distribution system, and also for 
efficiency tosts by Hopkinson's or Kapp's electrical methods ; 
(b) two of the latest sparkless Westinghouse motors (one 
10 h.p and one 5 h.p.), and also one Edison and Swan 
enclosed motor driving a Swinburne alternator ; (c) several 
small motors designed by Mr. Dahl (a student of the 
college), which, besides being absolutely sparkless, have ar 
efficiency at least equal to any other motor of the same 
size on the market. 

It may here be mentioned that intermediate connections 
from the experimental battery to the switchboard enable 
pressures of 50, 100, 150, and 200 volts to be readily 
obtained. The armatures of the various motors used for 
driving may, therefore, be run at quarter, half, three- 
quarter, or full speed without wasting power in series 
resistances. All intermediate speeds can be got by field 
regulation, for the machines may be separately excited 
at 200 volts. 

In conclusion, we congratulate Prof. Ayrton and Messrs. 
Mather and Cramp on the excellent result they have 
attained, by which they will uphold the prestige of our 
college 
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THE BRISTOL FIRE. 


The following is the official account of the fire at the 
Bristol electricity works, for which we are indebted to 
Mr. H. Faraday Proctor : 


“ A fire occurred at the Temple Back electricity works 
belonging to the Corporation of Bristol on Wednesday 
evening, Dec. 23, at 5.15 p.m., resulting in the total 
destruction of the.2,000-volt high-tension Ferranti switch- 
gear, and other damage, including the roof and windows 
of the engine-room. The exact spot at which the trouble 
commenced and the cause of the same cannot at present 
be ascertained. The machine switchboard, wattmeter 
switchboard, trunk feeders from the Avonbank electricity 
works, and the whole of the 44 feeder panels were totally 
destroyed, as well as all the cables leading up to them 
from underground. Steps were immediately taken to shut 
off all current and shut down the boilers. The fire 
brigade were quickly on the scene, and the fire was soon 
got under control. The whole of the staff and employés 
immediately turned their attention to getting lighting on 
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per thoroughfares in different districte, being supplied 
rom feeder pillars at different parts of the city from the 
continuous-current supply system, were in operation at 
about 2.30 a.m. on Thursday morning also. Many other 
aro lighting circuits were able to be started up shortly 
afterwards, the continuous -current switchboards and 
machinery being damaged to a much lesser extent than 
was the case with the high-tension gear. Line resist- 
ances and other controlling gear, being in a very wet 
condition from the liberal application of the hose pipe, of 
course, caused some trouble, but the bulk of the lightin 

was kept going after the hour above mentioned. 4 
5 distributing switchboard was at once put in 
hand, and to this were joined the trunk feeders from 
the Avonbank electricity works, and the whole of the 
distributing feeders connecting the 60 or 70 sub- stations 
with the Temple Back works were joined up to this, joints 
having been mado on all these cables in the street outside 
the works. This being done, all the feeders which wero in 
roper condition were started up, the Clifton and Redland 
istricts being switched off for this purpose, so that all 
might be put on together. The whole of the supply, both 


Bat «Set Cac 


* 


a 


rk 
3 
* C 

n 
u 
o 
o 
9 

7 - 

2 — 

"9 

. 


$. 
— 

* 
| 
| 


" 


4 


View of Part of the Bristol Switchboard after the Fire. 


the premises to facilitate the carrying out of temporary 
work which was necessary. The Bristol Tramways and 
Carriage Company, Limited, most kindly volunteered to 
start up their St. George’s station, which had been out of 
use for some considerable time, and also to run cables and 
supplement the continuous-current supply if necessary. 
The Corporation availed themselves of the offer to the 
extent of some temporary arc lighting in the engine-room, 
and the tramway company supplied, erected, and connected 
five arc lamps in the engine-room, running cables from 
their Counterslip power station close at hand. By the 
time this work was done, however, the continuous-current 
supply of the Corporation was again in operation, the whole 
óf the continuous-current power consumers having energy 
available at 2.50 am. on Thursday morning, thus enabling 
the different newspapers, all of whom use electricity for 
printing purposes, to get out their early editions. 

“Trunk cables from the Avonbank electricity works 
were joined across to the Clifton and Redland feeders out- 
side the works, thus enabling the alternating-current supply 
in these districts to be started up at about the same hour. 
The new five-ampere arc lamps (365 in number) for lighting 


alternating and continuous, was in full working order by 
about 8 p.m. on Thursday evening. 

" Numberless telegrams and other messages ollering 
assistance and expressing sympathy were received from all 
part of the kingdom. These have been too numerous to 
reply to during the extreme pressure of work, but gratitude 
is felt towards all those who thus expressed their feelings, 
and equally so to those who have only refrained from . 
80 in case they should take up the time of those engage 
in rectifying the troubles. The engine-room roof and 
windows, which were burnt out, were protected as early 
as possible, the whole roof being covered with tarpaulins 
and the windows boarded up. Fortunately there has been 
little wet weather since the accident, and this has greatly 
assisted in the work that has been necessary. 

„The whole of the staff and employés were P hard at 
it during Wednesday night and until midnight on Thursday, 
and, in addition to those at present engaged in the works, 
some former assistants have most kindly come down to 
render assistance, which, owing to their knowledge of the 
details in tho station, has proved most valuable. Fortunately, 
some of the machines at the Temple Back works were left 
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in such a condition that, in spite of the great volume of 
water that was poured upon them, they were able to be 
atarted up after being dried out by passing current through 
them. The boiler-house and steam plant is all, so far as 
ean be ascertained, in working order, none of such plant so 
far having given any trouble. The difficulty to be coped 
with now is the finding of a switchboard which will really 
be reliable under similar conditions on a supply system of 
2,000 volta alternating. 

“Up to Saturday no meeting of the Electrical Committee 
was summoned, as Alderman George Pearson, the chairman, 
expressed the view that it was better to give the officials an 
absolute free hand to deal with matters, rather than to take 
up their time by holding committee meetings, or by restrict- 
ing their efforts in any other direction. This, of course, bas 
greatly facilitated the expeditious reparation.” 

The photograph reproduced herewith was taken by Mr. 
Frank Holmes, of Bristol, who at Mr. Proctor's request 
also sent us two other photographs of other parts of the 
switchboard. The photograph shows the most damaged 
abo of the switchboard, but the whole of the board was 


ITI The report of Mr. Proctor to a special meeting of the 
Electrical Committee held on Tuesday was practically 

identical with the above. In answer to a question, it was 

then stated that there was now ample plant at the Avonbank 

station to supply the private lighting throughout the city 

and 25 per cent. to spare. Continuous current for power 
nrposes is being obtained from the station at Temple 
ack, where the fre occurred. 

The following additional notes are to hand from Messrs. 
Ferranti Limited, the makers of the switchboard: “The 
failure occurred on the single-phase alternating-current 
system at 2,000 volts, and it will be remembered (from 
previous articles in your columns) that there are two 
stations at Bristol, the old one at Temple Back and the 
new station at Avonbank, and that the whole of the 
distribution is from the switchgear at the old station, this 
switchgear being connected up by trunk mains to the new 
Avonbank switchgear. Both switchgears are of the Ferranti 
cellular type, the one at Temple Back being ordered from 
Messrs. Ferranti Limited nearly five years ago. At the 
time of the aecident the load of about 5,000 kw. was being 
taken up by two 400-kw. machines at Temple Back an 
four 750-kw. machines at Avonbank. In such occurrences 
it is difficult to locate exactly the origin of the fault, 
but from the appearance of the switchgear it would seem 
that, for some reason yet to be discovered, one or both 
of the machine fuses at Temple Back blew. This action 
was apparently followed by a severe arc in the fuse panels, 
which burnt through the slate above it, melting the fuse 
contacts and the metallic connections between the fuses and 
the switches. It would appear from the débris that, although 
some minutes were taken to shut down the machines at 
Temple Back and Avonbank, the arc thus formed was 
confined to the machine panels. A serious conflagration, 
however, was started almost simultaneous with the forming 
of the arc, the flames igniting the linoleum floor and the 
insulation over the inner conductor of the cables connecting 
to the terminals under the bottom switch slate. The flames 
from this material were intense, and quickly nde over 
the entire switchgear and to the roof of the building. 

“A close examination on Thursday revealed the fact 
that the damage to the power station and machinery was 
not so extensive as was at first thought. The fire was 
confined to the woodwork used in the structare, the insula- 
tion on the cables, and the flooring, although the water 
with which the fire was subdued impaired some portions of 
the plant. Practically the whole of the cable work in the 
station had to be cleared, and in order to get down to the 
sound portions of some of the cables it was necessary to 
dig up the road adjoining the electricity works. 

“Although the Ferranti cellular switchgear is apparently 
at fault, in that the fuse (which is of an obsolete type) 
failed, yet the arc caused by this failure was confined 
to the switch and fuse panele of three or four machines, 
the 'bus bars (there being three inner 'bus bars in number) 
remaining intact, thus giving a practical demonstration 
of the utility of the cellular construction in limiting 
to a minimum the extent of the arc. While admitting 
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that the remainder of the switchgear, including the circuit 
section, were p out of commission, it must be taken 
into consideration that the damage was not caused by a 
direct electrical failure on the individual sections, but by 
the heat and smoke resulting from the combustion of 
materials which, although they were contiguous and near 
to the switchgear, did not form an inherent part of the 
actual cellular switchgear design." 


INDEPENDENT TELEPHONY IN GREAT BRITAIN. 
BY GARDNER AND HOLME. 


(Continued from page 966, Vol. XXXII.) 
(10) INSTRUMENT CONSTRUCTION. 


In the selecting of instruments for the working of an 
up-to-date telephone exchange, the consulting engineer 
finds himself in a very perplexing position, owing to the 
fact that there are not many eminent manufacturers who 
are telephone experts and have studied the perfecting or 
standardising of a good serviceable telephone instrument 
for exchange working. Another and more important point 
in connection with the selecting of instrumenta is to insist 
on & standard type and maintain this class ut the 
whole system. It will not increase or improve the service 
to have some instruments capable of 5 
other towns (over the Post Office trunk lines) while 
others could only be used over very short distances. 
The consulting engineer in inviting tenders should 
select samples of instrumente from the various manu- 
facturers and subject them to a series of tests in the 
speaking, ringing, and interior working qualities of each 
part. The instrumente interior should show substantial 
and permanent work, the different circuits being well 
insulated from each other, the generator gearing silent, the 
E or cut-out of ie 5 the e e 

rfect in action, and the gen appearance indicating 
pere workmanship and finish. In deciding the 
to be adopted a descriptive specification should be drawn 
up setting forth all details with sketches of the various 
circuits. The most important part in a telephone instru- 
ment, and on which depends the reliability of the peeking 
and ringing circuit, is the cradle automatic switch, 
it should be the first point to be tested and inspected, 
more especially with instruments on common battery 
exchanges, as the signals both in calling up and 
clearing depend entirely upon the action of the automatic 
switch. The cradle switch should be absolutely clear 
of the contact springs and not form any part of the 
circuit, all the contact springe being highly insulated on 
vulcanite blocks and of the best German silver, platinum 
pointed, to ensure perfect contact, and designed to give a 
good clear space for making and breaking the connection, 
the restoring springs being positive and durable in action 
and clear of electrical contact. 

Polarised Bells.— These should be sensitive, easy, quick 
acting, durable, and reliable. 'The armature cores of 
the best quality, soft, annealed iron, and the coils perfectly 
insulated and wound to a resistanoe of 200 ohms to each 
coil with the highest grade, silk-covered, copper wire. The 
armature should be provided with regulating screws, so 
that it may be conveniently adjusted to secure the best 
results on any resistance of line. 

Generator. — This should be designed to give the best 
results and capable of ringing through 25,000 ohms, the 
armature cores being laminated and made up of very soft 
wrought Hs m pon v. "n in a 5 
manner, and thoroughly insulated with specially prepared 
tracing linen iniu ted with highly aloe VAN: 
The winding should be done in a thorough manner to pre- 


vent leakage or short-circuiting, and with the best quality 


of silk-covered copper wire to a resistance of 500 ohms, the 
easing and pole-pieces being made from soft wrought iron 
permanently adjusted to the proper and uniform distanoes 
from the armature at all points and held in position by 
brass screws. The bearings should be of heavy brass cast- 
ings and provided with oil-cups, the permanent eta 
evenly cut and bent from bars of the best steel suitable for 
the purpose, strongly magnetised and tempered to obtain 
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'ength and and also black varnished. The | provided with writing desk and iron cover for the batteries. 
driving gear should be as large as practicable, evenly cut | The instruments here described were made on the “rin 


to ensure perfect and smooth running; and to be made 
from metal to give equal wearing qualities throughout. 
In order to prevent lightning discharge or other heavy 
currents damaging the armature, the generator should be 
provided with a reliable shunt, worked from the driving 
spindle, this shunt to be capable of shorting the armature 
when out of use. The spring for controlling the shunt 
should be made of the best steel, and form no part of the 
connection, suitable screw terminals being provided and 
mounted in & convenient position, so that the whole 
generator arrangements are easy of access in case of repair 
or inspection. 

Hand Micro-T'elephone.— That is, the transmitter and 
receiver made up in one, the transmitter being made of 
nickel-plated brass, into which is fitted a carbon cylinder 
for the reception of the carbon dust or granules, which are 
held in position by the diaph and a felt ring, the mouth- 
piece being made of celluloid. The diaphragm should be made 
of copper, the inside membrane being of carbon cemented to 
the cover in order to protect the carbon dust from dampness. 
The receiver is also of nickel.plated brass, the cover being 
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Fic. 55, — Diagram of Wall Instrument —Ring-through System. 
of polished ebonite. In the brass casing should be fitted 
three ring-shaped steel magnets, inside which are fitted 
the two electromagnets, the cores being of soft wrought 
iron, the electromagnets being highly insulated with tracing 
linen impregnated with insulating varnish, and wound to & 
resistance of about 60 ohms per coil with silk-covered 
copper wire. The casing of the receiver should form no 
part of the electric circuit, but should be highly insulated, 
the handle being made of polished ebonite and bored true 
to receive the nickel-plated tubes at each end, for the fitting 
of the transmitter and receiver together by grooved screws, 
and the reception of the flexible silk cord for connection, 
this cord being accessible in the event of replacing. The 
induction coil should be of the bridged type, the primary 
winding wound to a resistance of one ohm, with silk-covered 
copper wire highly insulated from the core and secondary 
windings by tracing linen impregnated with varnish, the 
secondary windings being wound to a resistance of 
70 ohms, with silk-covered copper wire covered outside 
with strong braided linen, the puma and secondary wires 
being brought out, bound in and soldered to screw terminals. 
The terminal serews for the connecting up of the lines, 
battery, extra receiver, and extension bell should be of 
brass, nickel plated, and protected from interference, 
the whole being mounted on polished wood back board, 


through " system, and manufactured by the Ericsson-Bel 
Telephone Company for the Portsmouth Corporation, con- 
nections of which are shown in Figs. 55 and 56. Various 
forms of instruments are being placed upon the market, so 
that in the selecting, whether for common battery or magneto 
call, it will be found the best practice to maintain throughout 
the system a standard type. 

Fitting of Instruments.—The fitting up of the instruments 
is best done by the department's own staff under the 
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Fic. 55.— Diagram of Table Instrument —- Ring- through System. 


direct supervision of the management. As the work calls 
for special care and attention, it should be arranged to be 
carried out under a schedule of prices as follows : 

Fitting of Subscribers! Instrumente. 


Fitting and connecting uß .. . at 
^ 3 lightning Funde.. at 
" i eXtra DOL ME em c at 
i » through switch.. C at 
Charging and fitting batteries .. at 
Running and connecting un —— T at 
Inside insulated wirrteeeeee Z . at 
Running earth wire ã at 


These prices should be checked each week with the pay 
sheets of the instrument staff, the amount of work done (if: 
carefully watched) balancing with the amount paid out. 
The instrument fitters being organised and given written 
iustructions, the work will proceed expeditiously, the 
foreman or chief fitter being able to check and examine 
from time to time and report on the class of work done. 
Tho written instructions necessary to provide to each fitter 
should be brief and to the point, in order that they can be 
easily understood and the same class of work maintained 
throughout. The instructions adopted in the construction 
of exchanges under the writer's supervision were as follows : 
the instruments being prepared, tested, and examined by 
the inspector placed in charge of the department, were 
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handed to the fitters, along with tbe order to proceed with 
the work, also number plates, directories, and all instruc- 
tions for fitting, the instrument, wire, and accessories bein 
protected in carrying out by being placed in waterproo 
bags made for the purpose. 

Position of Instrument.— This, as far as possible, was 
settled and arranged beforehand by a representative from 
the department, in order to avoid loss of time and waste 
of material. 

Plugging Wails.—In some cases this was found necessary, 
but in order to make a better and more workmanlike job, 
polished wood straps, 10in. by 3in. by gin, were provided. 

Wiring.—Sufficient care and attention is not generally 
given by inspectors and fitters to the wiring. All wirin 
should be neatly and carefully done, staples being us 
sparingly and only over one wire, driven in just sufficient 
to hold same ; the earth wire being run apart, and as far as 
possible in an opposite direction from the line or insulated 
wires. On damp walls hardwood cleats should be used or 
lead in wire. 

Distinctive Colour of Wires.—Wires should be connected 
up in a definite order, the red being known as the A, and 
connected to the left-hand terminal, the blue being the B, 


BOARD OF TRADE UNITS 
ft. fa [j 


the earth of soft copper No. 18 gauge being connected to E, 
all wires where jointed being carefully soldered and insulated 
with pure rubber and waterproof tape. 

Connecting up Instruments.—The wires should be stripped 
of the insulation the required distance only, and bound in 
SR the terminals in the direction of the screw perfectly 
tight. 

"Ioh Guards. — Under no circumstances should 
instruments be fitted without a subscriber's lightning and 
high-tension guard, these being fitted up in a convenient 
and accessible position and connected to earth in a 
thoroughly safe manner. 

Battery —To each instrument two No. 2 Leclanché cells 
should be fitted. Where cells are used apart from the 
instrument they should be placed in a battery box, in 
such a position as to be easily accessible and yet out of the 
way of being interfered with. All work in connection with 
the fitting-up of small switchboards, instruments, lightning 
guards, and accessories, should on completion be carefully 
tested and the apparatus left in such a manner as to 
prevent anyone interfering with same. The number plate, 
directory, and all instruction cards should be fitted in a 
prominent position, and the subscriber instructed as to the 
working of the instrument. Where the subscribers have 
several extension lines it is customary to fit small switch- 


boards, these switchboards being of a standard type and 
designed to work in conjunction with the same system as 
the central exchange, so that a perfect clearing out sigoal 
can be given on the extension switchboard simultaneous 
with the central. 
(To be continued.) 


FERRANTI ALTERNATING-CURRENT INTEGRATING 
WATTMETER. 


Py the courtesy of Messrs. Ferranti Limited, 20, Cock- 
spur-street, Pall.mall, London, S W., we are enabled to 
give herewith sn illustrated description of tbe Ferranti 
alternating-current integrating wattmeter, of which little 
has hitherto been published, although the instrument is 
already in extensive use. This meter has been devised 
with the object of providing an instrument which is at 
once reliable and accurate under all practical conditions of 
working, and can thus be relied upon to give satisfaction 
both to the supply authority and to the user of clectricity. 
Its design combines certain novel features by which, it is 


The Ferranti Alternating-Current Integrating Wattmeter, 


claimed, very excellent results are obtained ; not the least 
being the accuracy of the meter under all conditions likely 
to arise in practice, and the small losses with which it is 
operated. 

The construction is compact, strong, and portable, and 
such that the meter is not likely to suffer injury in transit ; 
and, furthermore, the instrument can be very readily tested, 
as the speed of the disc in all meters is adjusted to be of 
fixed value at full load—viz, 40 revolutions per minute— 
and can thus be easily counted by the aid of a stop watch. 
The meter is an integrating watt-hour meter of the induc- 
tion motor type, measuring accurately the energy consumed 
on an alternating-current circuit, whether the load is induc- 
tive or non-inductive; and while the accuracy of the meter is 
equal to that of many laboratory instrumenta, it is essentially 
a practical commercial instrument, the energy being recorded 
directly in Board of Trade units, and no multiplier or con- 
stant is necessary. The accompanying illustrations show 
elearly the construction of the meter, and indicate the 
extreme simplicity of its parts. The aluminium rotatable 
disc, D, mounted on the spindle, S, geared to the train of 
wheels, C T, actuating the index hands, serves the double 
purpose of an armature receiving the driving torque of the 
meter coils and also the retarding torque of the permanent 
magnets, P M. The shunt system consists of one shunt 
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coil, Sh.C, placed round the core, C, of a special tubular 
electromagnet, T M. The core of this magnet has three 
outward radial. poles, P,, alternating with four inward 
radial poles, P,, from the shell or tube of the shunt magnet, 
the plane of these poles being horizontal and parallel to the 
disc : this tubular magnet is placed below the disc. 

It is well known that, in the case of the induction motor 
type of meter, it is necessary that the ehunt circuit should 
be very inductive, and in this connection a special tubular 
magnet is found most suitable ; no choking coils, secondar 
circuits, resistances, or compensating coils being required. 
The number of electrical connections is thus reduced to a 
minimum, and the possibility of trouble in this respect is 
removed. The series system consists of a slotted armature, 
S A, above the disc, the series coils, Se.C, being wound in 
these slots. A wave form of winding is used, somewhat 
similar to the winding adopted by Mr. Ferranti for his 
alternators in 1884, and it will be noted that the slots of 
the series armature are almost directly above the poles of 
the tubular magnet. 

With regard to the principle of working, if the shunt 
circuit be sufficiently inductive, the eddy currents pro- 
duced in the disc by the shunt field will be in phase with 
the impressed E.M.F. These eddy currents are acted on 
by the series field—which is in phase with the load 
current—giving a driving torque on the dise proportional 
to the E.M.F. of the circuit multiplied by the amperes and 
by the cosine of the angle of lag of the main current behind 
the E.M.F., this being the true watts supplied to the circuit 
through the meter. The retarding torque due to the per- 
manent magnets is proportional to the speed, and the disc 
therefore revolves with a speed which is proportional to 
the watts. If the series and shunt magnetic systems could 
be made exactly symmetrical and placed relatively to one 
another in a symmetrical 
magnetexactly above theshunt poles—then thedisc would not 
revolve when the shunt coil alone is energised, and the meter 
would read low at the small loads owing to the friction of the 
train and spindle bearings. For the purpose of compensat- 
ing for any dissymmetery in the magnetic system due to 
small irregularities in material, workmanship, and pivot 
friction, it is necessary to have some adjustment which 
gives a driving torque when no current passes through the 
series coil, this driving torque being insufficient in itself to 
eause rotation of the disc and train. It is an important 
feature in the Ferranti design that no additional windings 
or parts are necessary, provision being made to simply 
turn the series magnet about the axis of rotation of the 

disc to the necessary extent to effect the required com- 
 pensation, for if the series magnet is displaced clockwise 
the dise will tend to revolve anti-elockwise ; and if, on the 
other hand, the series magnet is put to the other side, the 
diso will tend to revolve clockwise. Hence it will be seen 
that it is possible to leave the series magnet slightly out 
of centre in the direction which gives a slight torque on 
the shunt alone, and this can be very accurately adjusted 
to compensate for pivot friction or for any dissymmetry in 
the magnetic circuit met with in manufacture. 

The adjustment can be most accurately made, and the 
meter can be calibrated or adjusted by the simple action of 
slightly altering tho relative positions of the shunt and 
series magnets, and this is done by means of the two screws, 
S, and S,. The driving torque with tbe shunt alone, even 
with the maximum possible displacement of the series 
armature, is extremely small, and as it will be noted that 
the armature is fixed by a powerful clamp, Cl, and the two 
screws, S, and S, the possibility of the meter developing 
&ny tendency to creep on the shunt is very remote. "The 
constant of the meter is also readily adjusted by lowering 
or raising the series armature by means of the nut, N, on 
the threaded spindle, T S, the effect of this being to 
strengthen or weaken the action of the coils, and after 
adjustment the series magnet is securely fixed by means of 
the strong clamp, Cl, and the screw, S,. 

The meter is claimed to be very accurate on all conditions 
of circuit, inductive or non-inductive, on overloads up to 
50 per cent., and under variations of voltage to 50 per cent. 
above or below the normal, and it is also practically indepen- 
dent of variations in periodicity, wave form, or temperature. 
Every meter is calibrated before leaving Messrs. Ferranti's 


sition—1.¢., the slots of the series 


works at Hollinwood to the following limits of accuracy : 
1} per cent. from one-tenth to full load, and 24 per cent. 
from one-twentieth to one-tenth load ; the accuracy is not 
affected by short-circuit through a fuse of double the 
capacity of the meter. The starting current is very low; 
for example, a 10-ampere meter starts well with ‘05 ampere, 
and can be relied upon to register with a 250-volt 8-c.p. 
lamp. Moreover, the losses in the meter are small, and 
the efficiency is consequently high. For example, in a 
10-ampere, 200-volt, 100-period instrument, the losses in 
the shunt circuit will not be above 1:7 watts, and the series 
loss at full load will nov exceed 0:8 watt, the shunt current 
being only O15 ampere. The insulation of all meters is 
tested to withstand an alternating pressure of 1,000 alter- 
nating volts, applied between windings and case. 

For convenience in testing, the meters are calibrated to 
run at a speed of 40 revolutions per minute at full load, 
the standard voltages for calibration being 100, 110, 120, 
200, 220, and 240. For intermediate voltages the nearest 
standard is adopted, this making no difference in the 
accuracy of the meter. The terminal box is also specially 
designed to facilitate testing, the shunt being connected to 
a fourth terminal, which can readily be disconnected from 
the main terminal, allowing the shunts of several meters 
to be placed in parallel on the voltmeter leads, and avoiding 
unnecessary opening of the cases. Since the speed of the 
disc is directly proportional to the load, it is at all times 
easy to check the calibration of the meter on site. The 
meters are fitted with removable jewelled brass settings, J, 
which enables a defective jewel to be easily replaced by a 
new one at any time without altering the calibration of the 
meter, all parts being interchangeable. 

The long experience which Messrs. Ferranti have had in 
this branch of the electrical industry serves as a guarantee 
for the soundness of the design of this meter, both 
mechanically and electrically. 


THE CARDIFF BREAKDOWN. 


We have received the following communication from Mr. 
Arthur Ellis, borough electrical engineer, giving the cause 
of the breakdown at Cardiff on Christmas Eve: 


SIR, —I beg to acknowledge receipt of your communica 
tion this morning with reference to breakdown in connection 
with our tramways system on Christmas Eve, and in reply 
may say that I have very much pleasure in giving you the 
following particulars, from which you will gather that a 
most dastardly outrage was committed, and one which 
might have had serious consequences, but which fortunately 
did not do any great amount of damage. 

For some time past I have had a few men wiring the 
extension of our power station and also our new car depóts 
for electric lighting and other purposes. I have repeatedly 
complained about these men, and the progress which they 
have made with their work, and from time to time warned 
them that it would not be tolerated much longer. This 
matter came to a head on Thursday last, and ended in all 
these men being dismissed with a view to getting others 
who would make satisfactory progress. 

One of the wiremen, a man named Frederick Parks, 
evidently got it into his head that we had no right to 
dismiss him, and, in consequence, struck upon the idea of 
taking his revenge, evidently upon myself, through the 
department generally, and what be did was briefly as 
follows: Bsing known to the watchman on duty for months 
past as having work to do in connection with the power 
station, he walked straight through the car depót about 
9 o'clock at night without seeing anyone but the watch- 
man, who, on his part, thinking he was going to work, did 
not challenge him. By going through the car-shed he was 
able to get right up to the top end of the power station 
without being seen by anybody, as the car depót was 
in semi-darkness, all the cars being on service. From 
the top of the car-shed he crossed over to the 
power station, and worked his way into tho same, 
by what means I do not, of course, know up to the 
present. He, however, gaincd access to the chamber 


immediately underneath tbe Ferranti switchboard which 
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we have installed, and inside this chamber regulating 
rheostats are fixed and stand upon a platform about 8ft. 
from the ground level. This chamber cannot be seen from 
the engine-room, as otherwise the man would have been 
seen by the engineers in charge. Having once gained 
access to this chamber, he took particular care not to turn 
the lights on in the same, knowing that if he did so he 
would immediately light a signal light on the switchboard 
gallery above, which would warn the engineers on duty 
that somebody was in the chamber working. He then 
proceeded to disconnect the cables from the field-regulating 
rheostats. 

The first machine which he came to was one of 1,100 kw., 
which was not working at the time, but which was in 
readiness to be put on quickly in case of emergency, con- 
sequently nothing happened when he pulled the wires out 
of the terminals. "Very different results were obtained 
with the second machine which he tampered with, as you 
will realise very readily. This machine was taking the whole 
of the tramways ond of 105 ears, and consequently was 
fully loaded up at the time, and I do not think it is necessary 
for me to explain what happened. 

Of course, two things happened. The whole of the 
load was thrown off the machinery and the tramways 
service stopped ; secondly, this man received a shock 
severe enough to throw him off his feet, with the result 
that he fell from the platform upon which he working to 
the floor 8ft. below, his injuries sustained consisting chiefly 
of slight concussion caused by the fall. Fortunately, the 
switchboard attendant on duty above at the time, who 
suddenly saw the load go off the machine, reported to the 
engineer in charge that he had heard a peculiar thud under- 
neath. The engineer immediately rushed downstairs into 
the chamber, where they found this man lying unconscious. 
Had the switchboard attendant not heard the fall it is 
quite evident and possible that they might have looked 
about for a very considerable time before finding out what 
was the matter. They then, to their great astonishment, 
after finding the man, discovered what he had been up to. 
The result, of course, was that the spare machine being 
disconnected also they were unable to get the car service 
under way again until they had coupled up the field wires 
to the rheostats. They then ran up the spare machine and 
got everything going, in my opinion, jn marvellous time— 
viz., 20 minutes—because in this time they had to realise 
what happened, attend to the man, couple up rheostats, and 
get the machine under way, and all the traction feeders put 
in again. 

The man's idea, in my opinion, was evidently to get 
there and wreck the station if he possibly could, or in any 
way to stop it altogether for that night, and not only that, 
but to put the town in darkness like Bristol was the 
previous evening | 

There is one matter in connection with this which I 
think most fortunate—almost a God-send—because one can 
hardly realise the panic that is created when business 
premises and streets are thrown into entire darkness on a 
night like Christmas Eve, with thousands of people about. 
But the circumstances are these, that about 5.30 to 6 o'clock 
I got in communication with the power station to ascertain 
what sort of a load they had on at that time, and also as 
to what machines they had taking the load. I was told, in 
reply, that the two large sets of 1,100 kw. each were work- 
ing, one taking the tramways load and the other the electric 
lighting load. I then gave instructions for the electric light- 
ing load to be transferred over from the large set to the 
four 300-kw. sets, as I realised that if anything happened 
to one of the sets the other three would be able to take up 
the load comfortably ; consequently we should ensure con- 
tinuous supply for that evening, and the other machine, 
which this man disconnected first, was the machine from 
which the lighting load was transferred. 

I happened to be in town at the time and saw something 
was wrong, and immediately went to the power station, 
and I saw the man and eventually I gave him in charge, 
after which he was taken by the police ambulance to the 
infirmary, where he is now and has been since, and during 
the time he has been in the infirmary he has been under 
the supervision of the police, and when he is discharged 
from that institution he will be brought before the magis- 
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trates and charged under the Electric Lighting Act, 1882, 
45 and 46 Vict., Chapter 56, Section 22. 
refer to this particular Act, you will see that the penalty 
is five years’ penal servitude or two years’ hard labour— 
and this is as little as the man deserves. 


If you will 


Our staff have worked nobly during the holidays putang 


the machine right, because the fact of throwing the loa 

off suddenly, as tbis man did, was to burn out one of our 
large field coils, and thes» are somewhat difficult to get at 
and put in order again. 


(Signed ) ARTHUR ELLIS, 
Borough Electrical Lugineer and Manager. 


N.B.—An interruption in an electric supply system due 
to wilful damage is bappily rare in this country, and we 
truet that the results of the prosecution of this first offender 
will be such as to emphasise the serious nature of the 
offence, which was aggravated by the time selected for the 
same.—En. E. E. 


— ͤ — — 
THE CALLENDER-WARD FUSE BOX. 


Through the courtesy of the Callender Cable and Con- 
struction Company, of Hamilton House, Viotoria-embank- 
meni, E.C, we have had the opportunity of examining and 
photographing one of their new type of house service fuse 


FED 


Fic, 1. — Exterior View of the Callender- Ward Hcuse Service Fuse Box, 


boxes, which are just being placed on the market. The 
photographs we have bad taken show respectively (Fig. 1) 
the fuse box closed and ready for sealing, (Fig. 2) the fuse 
box open, and (Fig. 3) the fuse carrier and neutral-wire 
connector removed from the lid of the box. The design of 
this new service box will be of interest to all central-station 
engineers. The example we illustrate is intended for a 
three-wire system, and contains a solid link connection for 
the neutral main and a fuse only for the outer conductor. 
This is in accordance with the recently-made regulations of 
the Board of Trade and with the old accepted custom of 
central-station engineers, who, although installing a double- 
pole fuse box, have used a copper link in the neutral on 
three-wire systems. The illustrations show such a box 
made for two single rubber conductors coming out to house 
wiring and a twin branch off the main. It will be seen 
that the box is not only a fuse box, but a combined switch- 
ing arrangement with fuse gear. Thus, by opening the lid 
the current is switched off from the inetallation, and, 
shutting the lid, closes the switch contacts. 

On examination of the illustrations, it will be seen that 
the neutral-wire-solid link connection is carried up the 
centre of the porcelain bridge which carries the fuse for 
the outer, and is attached to the lid, so that when the lid 
is opened the fuse and solid link contacts are brought up 
with it. By this meane, where it is necessary to renew 
the fuse, there is no occasion for touching any of the live 
conductors. The solid link and fuse caps attached to the 
bridge porcelain fixed on the lid are removable from 
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the «lid, when it is necessary to renew or withdraw | The details of construction leave nothing to be desired. 
a fuse. When. put in position on the lid the fuse The boxes are now made of malleable iron, and the 
is enelosed in & chamber (showed removed in Fig. 2), | porcelain supports for the live metals are secured to the 
which is made of a non-hygroscopie and non-inflammable | same by sulphur cement. The details of hinge end of 
material, such as pressed asbestos slate or porcelain. It | the box are such that the sulphur filling round the T headed 
will also be seen that the fuse chamber is ventilated at | screws in the base can be put in with the box shut. In 
the top and bottom with a view to providing plenty of | this way perfect alignment between the fuse carrier on the 
ventilation, so that when the fuse blows the volatilised | lid and the base contacts is secured. Those of our readers 
metal will mix with the air, and there will not be so much | who require further commercial details respecting this new 
tendency for the arc to be maintained as is the case where | type of service fuse box should obtain from Messrs. 


— —— 
- —— 


Pos . 
~ - Md ` f > , 4 7 7 e «t 
r e Mun 4 4 P c — M — Aw. a Ao LEA . P: " wx A^ T i 
C EDS e E ^n Cams p Puis uw 7 "v. TN A ' 4 s > N a ! 
x» — * pee an - oe T a * eS Se -— X = — P2 d ai E * ^ 


Fic. 2.—View of the Callender-Ward Fuse Box Open, showing Fuse and Neuttral- Wire Connection in the Lid. 


the metal gas cannot mix freely with the air, thus main- | Callender's Cable and Construction Company their new 
taining the arc between the fuse terminals or sides of the | catalogue of feeder pillars and joint-boxes. 

box. Arcing cannot take place on to the sides of the box, 
owing to the insulating material in which all the live con- 


n are Tora ue box has been designed so THE ELECTRIFICATION OF l THE LIVERPOOL, 
tbat when fixed in a vertical position, or lying on its base, l i 
the fuses are always horizontal. By fixing the fuse in a F 9 15 n THE 


horizontal position when it blows, the are will not be main- 
tained to such a serious extent as would be the case if the 
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fuse were vertical, for the reason that with the tin strip | It will be remembered that little more than. 12 months 
ago it was announced that the Lancashire and; Yorkshire . 


Railway Company intended to electrify the portién of their. 


a start was made early last year upon the work, which 
has steadily and quietly progressed. The original. scheme 
has since been extended, and a service at certain times of 
day will be given to the stations as far as Crosséns on the 
north side of Southport on the old West Lancashire line, 
so that the residents in these districts will eventually be 
able to go toand return from Liverpool and district without 
change of carriage. i | 

.The amount of track to be electrified amounts in all to 
about 23 miles of double line, nearly all of which has been 
completed. All the high-tension alternating eables have 
been laid. The sub station buildings are all completed, and 
progress is being made with the orection of machinery in 
the same The rolling-stock is all in an advanced state, 
and is being fitted up with the electrical equipment. The 
power-house building is complete, and every effort is being 
mads to get the machinery ready for operation early in the 


Fig. 5 -The Fuse Carrier and Neutral Connector removed, with 
Iusulatiug Fuse Chamber on the right. 


horizontal, as soon as the metal reaches the melting point, 
a piece drops out and forms a gap between the remaining 
portions of the fuse, so that the arc as it rises has nothing 
to sustain it. On the other hand, if the fuse were fixed 
vertically, when the fuse metal melted, the tendency for the 
arc to riae keeps the metal melting, and so the top portion | New Year. A promising sign of the approaching completion 
of the metal melts and drops towards the bottom, thereby | f the work was noticeable this week, when an entirely 
helping to maintain the arc. This box is also made as a | satisfactory experimental run was made with one of the 
double-pole fuse box by means cf doing away with the | new four-car trains bstween Soutbport and Formby, the 
solid neutral link and arranging fur two fuses across the | high-tension alternating current being obtained from the 
porcelain bridge with a porcelain separator between them. power-house at Formby, and transformed into direct 
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line between Liverpool and South port, and although at 
that time much of the detail of the work had to be decided, 
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current at Birkdale sub-station to supply the current for 
the train. 

A general description of the electrification will be 
acceptable at this stage, but we hope to give more elec- 
trical details later. Briefly, the trains generally are com- 
posed of two first and two third class care, the third- 
class cars of which are equipped with four motors of 
150 h p. each, making a total of 1,200 h.p per train. To 
operate these motors current is obtained from a live rail 
alongside the running tracks, which is fed with direct 
current at about 600 volts from four sub-stations, three of 
which are situated at Birkdale, Seafortb, and Sandhills 
respectively, and another in the main power-house building 
at Formby. These sub-stations are provided to transform 
and convert the high-tension alternating current from the 
main power station at 7,500 volts into direct current. 

The power station, adjoining the railway, on the banks of 
the River Alt, at Formby, is a building 290ft. long by 
130ft. wide, and consists of an independent steel structure, 
the steel stanchions of which, in addition to carrying the 
roof, support travelling cranes over the engine-room, the 
spaces between the stanchions being filled with brickwork. 
It has two spans, one containing 16 Lancashire boilers, 
8ft. Gin. in diameter by 32ft. long, for a working pressure 
of 160lb. per square inch, together with superheaters, feed 
pumps, induced-draught plant, etc. ; the other and larger 
epan contains four horizontal croes-compound condensin 
engines of 1,500 kw. capacity, also one subsidiary vertica 
compound condensing engine of 750 kw. capacity, capable 
of taking large overload for short periods. The generators 
in connection with these engines are of the three-phase 
type, with a periodicity of 25 and a voltage of 7,500. The 
engine-room also contains steam-driven excitors, sub-station 
plant, and a main switchboard. 

Three-core, paper-insulated,  metallic-sheathed cables 
convey the p Sobers current to the sub-stations, and 
are laid on the solid system at a suitable depth along 
the company’s permanent way. The sub-station equip- 
ments, similar in character, consist of static transformers, 
which transform the three-phase alternating current of 
7,500 volts to low-tension alternating ourrent, from which 
it ig converted in rotary converters to direct current at 
600 volts. The rotary converters are nominally of 600 kw. 
capacity, four being provided in each sub-station, and three 
static transformers, cooled by means of air blast, are pro- 
vided in connection with each rotary. The connections 
from these sub-stations to the third rail are made by insu- 
lated copper cables run underground in troughing. 

The permanent-way equipment consists generally of a 
live third rail of Vignoles section, supported at intervals 
of 10ft. on insulators, the centre of the rail being exactly 
óft. 11}in. from the centre line of the track, and the top of 
the rail 3in. above the surface of the track rails, these being 
dimensions agreed upon between all the railway companies. 
This third rail is of special steel, and, of course, of ample 
section, weighing 70lb. to the yard, in order to convey the 
full amount of current required to the trains, when between 
two sub-stations, without causing any appreciable loss in 
voltage, the different lengths of this rail being bonded with 
copper bonds to maintain the conductivity ; it is carried by 
special insulators, and generally placed in the six-foot way, 
but occasionally brought to the outeide of the track, to suit 
special conditions. At all level crossings, of course, gaps 
in this rail have been provided of such a length that there 
can be no risk whatever to the public, and where these 
gape do occur the third rails are bonded with cable under- 
ground. Timber guarding is being provided at all the 
busy places on the line to prevent the possibility of any 
person coming in contact with the third rail, though even 
if they did the consequences would be unpleasant but not 
serious. In order to ensure an excellent return circuit, an 
exaetly similar rail to the third rail, supported on wooden 
blocks, has been placed in the four-foot way, bonded, of course, 
to each running rail; this method of return interfering 
least with the running tracks and permitting the easy 
removal of any running rail at any time. 

The electric cars for this service naturally concern the 
public most and are all new. They are 60ft. long and 10ft. 
wide, being the widest carriages in this country. This 
width was adopted because it was found before any opera- 
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tions were begun that it was possible on the act ay 
line, as distinguished from other parts of the main line, 
to have wider stock, some slight alterations to the permanent 
way and some trifling ones to the platforms along this 
length alone being necessary. The carriages have centre 
passages throughout, with vestibules to allow passage from 
one carriage to the next. The motor vehicles are at the 
end, and third-class, and, as previously described, are 
equipped with two 150-h.p. motors on each bogie. The 
outer end has a small compartment for the motorman, 
containing all the apparatus for controlling the train, and 
near this is a luggsge compartment, the remainder of the 
vehicle being devoted to passengers. Most of the seats are 
crosswise, to seat three on one side of the and two 
on the other, but at the ends they are fixed lengthwise, to 
allow more room for passengers entering or leaving the 
cars. The cross seats are reversible, so that passengers 
may sit as they choose. The seats are all covered with 
rattan, a very clean and healthy kind of cane seating. The 
interior of the cars is fitted with oak, giving a very light 
appearance. The trailers or first-class cars have seats 
arranged after the same design, but only two on each side 
of the passage. They are upholstered in epingle, the 
interior decoration being mahogany, with light wood 
panelling, and the roof covered with millboard. Special 
attention has been given to the electric lighting and heat. 
ing of these vehicles, and the public will doubtless find 
their comfort bas been amply provided for in this very 
important particular. A four-car train will carry 270 
„ the third-class seating 69 and the first-class 
66 people. 

Perbape it is well to mention that in order to run a 
satisfactory suburban service it is necessary that the dela 
at atations should be reduced to the smallest possible 
amount, and this will entail alterations in the method of 
dealing with baggage, as it is not to be expected that the 
electric trains can carry heavy luggage. Notice boards 
will be hung on the platforms showing passengers where to 
stand to await their class, and in order to ensure quick 
loading and unloading of passengers, strict regulations will 
be e that every passenger is to enter the carriage at 
the end door and leave by the front door, thus ensuring a 
continuous circulation. 

In view of the alarm caused within recent months by 
fires on electric trains, it will be interesting to note that 
the company have taken all possible precaution against an 
such an occurrence. The motor compartments have, wit 
the exception of the roof, which is covered with sheet-ateel 
plates, been lined with uralite, a well-known fireproof 
material, the floor also being fireproof. In addition to the 
cable troughs, in which the cables are placed for conveyi 
current to the motors, and equipment, being lined wit 
uralite, the whole of the floor over the motors is covered 
with the same material and thin steel plates. All the 
trains carry fire appliances, and ample steps have been 
taken to ensure safety in this respect, though the danger 
on surface lines is practically nil. The passengers will be 
able to feel that they are just as comfortable and as safe as 
in any steam worked train. 

The vacuum brake used on the trains is, with some slight 
differences, the same as that used all over the Lancashire 
and Yorkshire Railway. It is fitted with quick-actin 
valves, and, as will be seen, an exhauster must be provid 
in place of the steam ejector on the locomotive. This is 
the first case of the use of the vacuum brake upon elec- 
trically-worked trains. 

The electrical equipment consiste of four 150-h.p. motors 
on each motorcar, with a controller capable of controlling 
all the motors on the train, together with the n 
switches, gauges, and circuit breakers in each motor 
compartment. Under the floor of the car are placed the 
resistances and reversers for the electrical control. On 
each side of the bogie are cast-steel shoes, or slippers, which 
pick up the current from the live rail. The current is 
returned through the wheels to the running rails, and 
thence to the centre rail, and then on to the power- 
house. Between the carriages connections are provided for 
operating the rear motors from the front end. 

When the service starts there will be a service of stopping 
trains in both directions between Liverpool and Hall road 


with not more than 10 minutes’ interval Every second 
train wil go on as a stopping train to, or come from, 
Southport, thus forming a service to Southport every 
20 minutes. In addition to this, however, there will be an 
hourly express in each direction between Liverpool and 
Southport, and at certain times the trains arriving at 
Southport from Liverpool will go on to Crossens. The 
stopping trains between Liverpool and Hall-road and those 
between Liverpool and Southport will be run in less time 
than at present, but it is not intended that the expresses to 
Southport shall do the 1 less time than the fastest 
steam trains now running. quiry has elicited the faet 
that the company have no intention of making any changes 
in the charges for season tickets, the public obtaining their 
advantages in a more rapid and more frequent service. 

The whole of the work, with the exception of the rolling- 
stock, which is being made at the Horwich and Newton 
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Belliss 1, 400-kw. engine at Leeds, as per their letter in 
your recent issue; steam pressure, 180lb.; vaeuum, 25 6in. 
Tests on site. 

(e) Ditto, Wallsend Slipway engine at Newcastle (refer 
Mr. Minshall’s paper, Proc., Inst. C. E., vol. cli, p. 200); 
steam, 192lb.; vacuum, 25 6in. Test on site. 

(d) Line showing performance of 3. 000-h. p. Sulzer engine, 
as published in the Engineer of May 25, 1900; steam, 
200lb. condensing. 

(e) Ditto, Van den Kerchove 250-h. p. engine (refer 
American Electrician, June, 1903); 130lb. steam, 27 Tin. 
vacuum. 

It will be noted that the turbine lies well away above 
any of the others, and that the gain due to superheating 
with the turbine is at a very low rate after about 140deg. 
superheat, whereas the improvement with the reciprocating 
engines is well maintaiued. Is the turbine, after all, nearer 


SUPERHEAT. DEG. FAH. 
Curves showing Variations of Steam Consumption with Superheat with both Steam Turbines and Reciprocating Engines. 


Heath works of the railway company, is being carried out 
by Messrs. Dick, Kerr, and Co., Limited, of London and 
Preston, who are now fast completing at their Preston 
works the main and subsidiary generators, the sub-station 
equipment, the control equipments of the trains, and other 
electrical plant. 


CORRESPONDENCE. 


u One man's word is no man's word, 
Justice needs that both be heard." 


STEAM TURBO GENERATING PLANT. 


Sir,—As a small contribution to the controversy on the 
above subject, I am sending you a diagram I have prepared 
showing the performance of various engines, plotted on a 
superheat basis. These include : 

(a) 1,000 kw. eteam-turbine at Newcastle, as givei in 
Mr. Hunter's paper before the Institution of Mechanical 
Engineers (refer Engineering, Aug. 1, 1902); 145lb. steam, 
26 bin. vacuum, works test nine-tenths full load, being 
presumably the teste quoted by Mr. Wilkinson in his 
paper, as the best figures agree with those given by him in 
comparison with the Belliss engine at Leeds. 

(I 


its limit of economical performance than the reciprocating 
engine! —Yours, etc., STUDENT. 


FORTHCOMING EVENTS. 


TuEsDAY, JAN. 5, 


London Electrical Contractors’ Association. — At 8 p.m., 
Frascati's Restaurant, ordiniry meeting. Paper: The Necessity 
for the Standardisation of Wiring Rules, by Mr. M. B. Johnson. 


THURSDAY, JAN. 7. 
Rontgen Soolety.—4At 8.30 p.m., ordinary meeting. Paper: The 
Revelations of Radium,” by Dr. G. D. Batten. 
Rugby Engineering Society.—At8 p.m , ordinairy meeting. Paper: 
The Desiga and Construction of the Electric Tramway Oar,” by 
Mr. R. H. Simpson. | 
SATURDAY, JAN, 9. 


Glasgow Scientific Society. A 7.50 p.m., ordinary meeting. 
Paper: The Manufacture of Weldless Ohains," by Mr. Alex. G. 
Strathern. 

West Hartlepool Scientific Sooiety.—At 7.50 p.m, ordinary 
meeting. Paper: Boiler Feed-Water, by Mr. J. W. Patterton. 


Law Courts. The electric light will shortly be installed outside 


. : w 
have indicated by a spot the consumption of the | the Royal Courts of Justice in the Strand. 
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MUNICIPAL INSURANCE. 


Quite a number of municipal authorities have long been 
enamoured of the idea of a municipal combination to insure 
their buildings and plant in case of fire. We long ago 
pointed out that those who advocated such a aystem little 
understood the business of fire insurance. The companies 
which have laboured in tbis field have accumulated stores 
of experience, the extent of which enables them fairly well 
to average the risk upon any one class of undertaking. 
But the knowing the probable risk and the preparing for 
it are two different things, and we very much doubt if 
any single office in any civilised country so administers 
its business as to obtain the correct premiums for 
particular risks. There may be a hundred classes tabu- 
lated, while the office has only a dozen or a score 
different rates of premium. This means that the classes 
are averaged. A further consideration will be found 
in the extent of business transacted by a large com- 
pany compared with the limited amount that could be 
brought under the hands of a municipal combine. If, for 
example, a company finds by its experience one loss in a 
particular class in a thousand insurances of that class—say, 
Class Town Halls—it is far better to have a full thousand 
insurances on the books than only five hundred, and 
probably it would be easier for a company to get the 
thousand than the combine the five hundred. We may be 
sure, too, that in averaging the classes the factor of safety 
is duly considered and kep: high. Further still, individual 
companies fight shy of large risks, and reinsure all round, 
so getting another averaging up. Altogether, a company 
can manage to protect itself to the utmost, while similar 
protection would be difficult, if not impossible, for a muni- 
cipal combine. Quite lately municipalities have incurred 
fire losses, the most recent being at Teddington and Bristol. 
Those who have been so eager to institute the combination 
had better think further over the matter—find out what 
funds would have existed to have met these losses if the 
system had been commenced even five years ago. We still 
incline to the opinion that such risks are too large, too few, 
and the premium income based upon what is paid now 
far too small to warrant a fresh departure of the kind 
indicated. 


VADE ET FAC SIMILITER. 


It is not long since that a large order was in the market 
for a particular kind of machinery. The agents of firms 
making that class of goods were persistent in their efforts 
to book the order, none more so than the representatives 
of certain foreign firms. A careful investigation of designs 
and results rather pointed to a foreign make, when the 
question of breakdowns arose. This proved the crucial 
point, and negotiations with the makers abroad broke 
down. Enquiries around have made us conclude that in 
this direction, as in many others, too little attention is 
often paid to what is going to happen after plant is 
installed. There is no great anxiety to hasten by an 
English firm of makers called in during an emergency 
to repair a foreign make of tool or machine, and 
especially so when the English firm happens to be 
& competing maker. A good many business men also 
prefer to order something that has stood time tests 
rather than to order something that is new, although the 
latter may be shown to be more efficient, and, therefore, 
probably more economical. An example which will not 
tread upon the toes of anybody may be cited. There are 
gas - engines and gas engines. A goodly number of 
patents have been made, engines built and installed, but the 
advantages obtained were not enough to really oust other 
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machines. Hence the building of the newer designs 
stopped, and many users found themselves. in the 
difficulty of having to go to competitors for repairs. 
Thus it is essential that in determining what 
machines shall be installed, much more consideration 
than is usually the case should be given to the hereafter. 
If the new departure has come to stay, one trouble may be 
eliminated, but there are others, such as repairs, which 
may be troublesome. Is not the complaint of some of our 
manufacturers justified, in saying that all engineers do not 
consider the whole of the conditions, and too often accept 
something because of an immediate gain, which in the long 
run will prove costly in maintaining? The best man is 
he who balances initial cost and maintenance cost, and 
over the working year obtains the best average economy 
combined with efficiency. 


POWER. 


When it began to be realised that a dynamo was a 
reversible machine, there could be no two opinions about 
the extensive use of electrical energy for power purposes. 
The development may not have been so rapid as sore 
people desired, but when all the attendant circumstances 
are taken into account, it is little less than marvellous 
what great strides have taken place in a few years. It is 
no longer necessary to argue ior the use of electricity 
on tramways. Orher forms of traction are rapidly 
becoming things of the past, and the electrification 
. Of railways has commenced. In our opinion, the advance 
in this latter direction will within a few years be without 
parallel in the history of any new departure. Its advan- 
tages are enormous, its defects few. The time is well 
within sight when almost all local trains will be worked elec- 
trically. Perhaps the long-distance trains may be actuated 
with steam for a while, but even their electrical conver- 
sion is sure. Although we have had upon more than 
one occasion to animadvert upon the position of trams, 
we have always recognised their utility and the value of 
electrification. We do not object to tramways as tramways, 
only to their being put into positions where a large public 
is detrimentally affected. Tramways are business concerns, 
and ought to be treated so, and not as a semi-public matter, 
wherein a part of the public is called upon to suffer for the 
benefit of another part. We have always held that the 
present method of treating tramways was inflicting an unfair 
competition against local steam lines. There is one point 
which might be incidentally mentioned here. A part of 
the public is not so enamoured of the value of trams as a 
means of getting rid of traffic troubles as some of the thick 
and thin supporters, otherwise the Birmingham authorities 
would not have been asked to delay the opening of certain 
lines for fear of interference with the crowds going to and 
from a football match. We must, however, return to our 
subject —power—and venture upon a prediction. Lighting 
stations will give place to power stations, and the load 
factor will practically cease from troubling and he at rest. 
The station plant will be kept running under the most 
economical conditions, and greater demands will be supplied 
by improved methods of storage. Lighting supplies will 
be subsidiary to power. There is even now little difficulty 
in devising an economical scheme, given certain conditions, 
but apparatus is not yet perfect enough to do all that is 
required. Still, the requirements can be stated, and the 
means for fulfilling those requirements will come. 


-Electrical Contractors’ Atsoolatlon.— The first annual dinner 
of the Tees side and District Electrical Contractors’ Association was 
held last week at the Royal Hotel, West Hartlepool. Mr. Watson, of 
Middlesbrough, presided. An exccllent musical performance followed. 


REVIEWS. 


| Glover's Tear-off Calendar. 


It was last year that Messrs W. T. Glover and Co. first 
issued from Trafford Park, Manchester, a calendar with 
leaflets to tear off for each day of the year On these 
leaflets were printed interesting extracts from the remarks 
of electrical engineers om electrical and general subjects. 
The interest in the calendar was considerable, owing to the 
happy choice of these extracts. The same idea has been 
adopted by the firm this year, and improved upon. The 
first improvement lies in the reproduction of the photo- 
graphs of prominent electrical engineers, so that birthda 
wishes may be forwarded to them on the correct day. It 
is worthy of note in this respect that Mr. J. C. Robinson 
gets before his contemporaries by being born on Jan. 1. 
The extracts this year from the Institution Proceedings and 
from the Journal of the Incorporated Municipal Electrical 
Association are exceedingly well chosen, and the few 
words placed over each extract show that the compiler is 
by no means wanting in humour. Asan example of this 
we give the three following extracts as they appear on the 
daily leaflets. 

TUBAL CAIN IN CHARGE. 


It was agreed that the engineering side of the manage- 
ment preponderated. When the trams are started the 
following subordinates to the engineer will be appointed : 
an assistant engineer, who will have charge of the car-sheds, 
repairs to the road, and maintenance of cars; a traffic 
manager, who will have complete charge of the staff on the 
cars, and who will look after the running of the same to 
schedule times. The financial department will also come 
under this manager's care. He thought that the solution 
of the difficulty was a good one, and that the engineer 
should have the complete control, and not be subordinate 
to a non-technical man.— Mr. J. F. C. Snell (M. E. A. 1900, 

. 76). : 
did THE Cap Fits. 

There can be no doubt that orders have gone to at least 
one of our rivals because of what I term his arts in 
advertising. These are not confined to the orthodox 
announcement in a trade journal, nor to the apparently 
inspired leaderettes in the daily Press and the sen d 
magazine, but to his assiduous and ofttimes daring approac 
to possible users by careful and attractively penned letters, 
and by the ingenious ways—I was going to say bluff—of 
his representatives. I think we underdo advertisement as 
much as this particular rival overdoes it, and suggest our 
manufacturers give more heed to the subject. 'The moral 
I wish to point is that the British manufacturer has hitherto 
been too modest in advertising, and that the time has arrived 
when the excellence of his productions and his stereotyped 
form of trade journal announcements shall not be his only 
means of communicating his existence to the world.—Mr. 
Harold Dickinson (vol. 32, p. 570). 


AFTER A BIRTHDAY, PERHAPS. 


There are without doubt some curious instances ‘of 
irregularities due to absence of mind or fatigue. It is not 
at all uncommon to see a man feel the bearings and fill the 
oil-cups of a standing machine, but when it comes to the 
switchboard attendant signalling raise speed” on a par- 
ticular engine, the driver adjusting the governor of a stand- 
ing engine, and the attendant signalling back “all right,” 
the subject becomes distinctly interesting. Then there is 
the man with the laboratory training, who taps every 
instrument, including the clock and the almanac, before 
taking a readiug.—Mr. J. R. Blaikie (M.E.A., 1898, p. 43). 


Messrs. W. T. Glover and Co. are to be congratulated on 
this production, which threatens to be a serious rival to & 
much-advertised encyclopedia. E 


Ramsgate and District Eleotrio Supply Co.—This company 
has been registered with a capital of £30,000, the objecta being to 
carry on the business of electrical, mechanical, and chemical engineers 
electricians, practical engineers, aud. contractors, manufacturers of 
electrical apparatus, producers of light, heat, sound, and power by 
electricity, galvanism, or magnetism, etc. 
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THE FARADAY SOCIETY. 


The second ordinary meeting of the Faraday Society 
was held on Dec. 8 in the library of the Institution of 
Electrical Engineers, Prof. A. K. Huntington presiding. 

Dr. LEHFELDT gave a short résumé of his paper on The 
Total and Free Energy of the Lead Aocumulator.* The 
. most convenient form in which to express the concentration 
of acid in the accumulator, for the present purpose, is by 
the molecular function, Z, of H,SO,. The heat of the 
reaction (in equivalents) 


$Pb + jPbO, + H S0. 2 PbSO, + H,O 
máy then be put in the form 


X — 
d Z 
where x is the heat of reaction between the pure materials 
(in absence of water) and Q is the heat of formation of the 
mixture Z.H,SO,(1-Z)H,O. Numerical values of this 
are calculated from the experimental data already in 
existence for the range Z = 0 to Z = 0:25, and the results 
shown by & ourve. The free energy can be put in a similar 
form. A curve is drawn for it based on E. M. F. measure- 
ments, and the latter are compared with the vapour pres- 
sures, p, of dilute H,SO, by the thermodynamic relation 
that takes the form 


F | 
log p= Vm FE. dæ- Ex) 
(F = faraday ; R= gas constant; E= E.M F.; T = absolute 


temperature). 

Dr. Odd sent in a short note in which he tested the 
numbers derived from Thomsen's formula, and compared 
them with those derived from Pickering’s experimenta. 
The former all lie below the latter, probably because the 
Thomsen formula does not absolutely represent the heat of 
mixture of H,SO, and H,O. 

Dr. Lowry made some remarks on the basis of the 
sulphate theory, observing that sulphating is usually looked 
upon as a “disease.” 

Dr. LEHFELDT, in his reply, said that the adoption of the 
sulphate theory was justified by the fact that measurements 
of the changes of weight in the Pb, PbO,, PbSO, and 
H,SO, agreed tolerably closely with those deduced from 
the equation given in the paper. Sulphating, however, was 
not the same as the formation of sulphate during discharge, 
where only a film is allowed to form, and is immediately 
broken down by the current. 

Mr. J. A. SUTHERLAND, F. I. C., F.C.S, read a paper 
entitled Bitumen in Insulating Compositions” (Part D. 
The author points out that little or no reliable data have 
been published as to the use of bitumen for electrical 
purposes. The chief source of bitumen is Trinidad Lake, 
where there is estimated to be a quantity of 9,000,000 tons, 
which appears to be renewed to the extent of 20,000 tons 
annually. Upwards of 150,000 tons are exported yearly. 
Bitumen is also found in Venezuela, California, and on the 
shores of the Dead Sea; it occurs in some limestone 
(asphalt) as an impregnation, about 10 to 15 per cent. 
being present, but.i& does not pay to extract it from this 
source. Its physical and chemical properties and constitu- 
tion, which are fully dealt with in the paper, prove it to be 
infinitely superior to gas or coal tar for insulation and 
durability. Care should be exercised in refining; the 
temperature should be regulated, or the results will be 
injurious both for paving and electrical purposes. It is 
used in cable insulation, and very extensively for joint- 
boxes and troughs for solid laid” cables. Ko specifica- 
tion is, however, in use, and the object of this paper is to 
invite discussion and the views of electrical engineers to 
assist the author in the completion of bis experiments, and 
to enable him to draw up a satisfactory definition of 
bitumen, so that users may secure the best resulte from ite 
valuable non-hygroscopic and insulating qualities. 

Mr. GASTER referred to Roumanian sources of asphalt. 
He had succeeded in freeing pitch from its carbon, which 
could then be used for aro carbons and electrodes, but the 


* The complete paper was given in our issue of Nov. 14, p. 794. 
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pitch still retained too much oxygen to be a satisfactory 
substitute for bitumen. 

Dr. STEINHART strongly sa ge the author in his 
remarke regarding the desirability of arriving at some 
standard teats for bitumen. Physical as well as chemical 
and electrical tests were required. 

Mr. E KILBURN SCOTT said that some firms declare that 
refined pitch is as satisfactory as bitumen. Leakage 
troubles, especially where cables are laid in round curves, 
are often caused by the creeping of the cable—which can 
be prevented by the use of en bridges—and is not at 
all the fault of the filling-in materials. 

Papers by Mr. Cowper-Coles and Dr. Perkin were held 
over, on account of the lateness of the hour, until the next 
meeting. 


NORTH-EAST COAST INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS. 


Report of Educational Committee. 


I.—ExPLANATORY. 


The committee is, in the first place, of opinion that 
youths intending to qualify as artisans should receive 
while at school the best training possible, including, when 
practicable, some instruction in elementary science ; that 
more attention than at present should be given in sehools 
to the inculcation of habits of order, perseverance, and 
good conduct; and that the development of these studies 
and habits should be encouraged in the workshop by a 
aystem of rewards offered by employers. Hence the regu- 
lations proposed hereafter for ordinary apprentices. 

The committee, in the second place, believes that indus- 
trial conditions in this country now call for some change . 
in the methods of selectin training those destined to 
work in the higher branches of engineering and shipbuild- 
ing. The committee feels that if we are to maintain our 
position in those industries in which science now plays so 
important a part, more vigorous efforts than hitherto must 
be made to secure the highest and most suitable education 
and training for adequate numbers of selected youths. As 
it is obvious that the attitude of employers will largely 
determine whether these youths can be induced to equip 
themselves for competition with similar young men of other 
nationalities, the committee has ventured to put its recom- 
mendations as to pupils in the form of regulations suitable 
for use in works. It is earnestly hoped that in the 
interests of all concerned—both employers and employed— 
these regulations will be generally adopted. 

The object of the increased pay attached, ia the regula- 
tions for pupils, to educational qualifications is intended to 
serve as an immediate inducement for youths to voluntarily 
undertake the severe discipline, self-denial, and hard mental 
work entailed by systematic atudy in the higher branches 
of their profession. 

As regards probable numbers of pupils, it is estimated 
that the object aimed at would bs attained if each firm 
were to take, say, an average of two fresh pupils each 
year (large works takiny more, aud small works fewer), 
making for a six years pupilage, three of which will be 
spent at college, a total number of six pupils in the works 
and office at ony one time, the total extra cost in wages 
being estimated at something like £40 per annum, on an 
average, for each firm. 

To obviate confusion and misapprehension, the regula- 
tions are presented under two heads: first, those dealing 
„ apprentices; and second, those dealing with 
pupils. 

he term “apprentice” is to be understood to refer to 
those who enter the works to learn one or other of the 
trades or handicrafts therein practised, who serve the usual 
five years apprenticeship in the works, who may or may 
not attend evening science classes, but who do not attend 
a systematic university college day course of instruction 
during their apprenticeship, and whose object is to qualify 
as tradesmen, mechanics, or artisans. 

The term * pupil" is, on the other hand, understood to 
refer exclusively to those who enter works, not with the 
sole view of becoming expert in any handicraft, but with 


THE ELECTRICAL ENGINEER, JANUARY 1, 1904. 


21 


the view of ultimately rising into the higher branches 
of the profession of engineering or shipbuilding—e.g , 
draughtsmen, managers, superintendents, inspectors, con- 
sulting experts, employers, eto.—who may or may not 
attend evening science classes, but who either have already 
attended, or will attend, a systematic course of instruction 
at university college day classes. 


II.—REGULATIONS. 
Regulations for Apprentices. 
In starting apprentices, preference will be given to those 
who bring the best certificates of conduct and character 


and the highest school-leaving certificates. The age of | 


* be from 15 to 16 years. 

At the end of September in each year each apprentice 
will be awarded marks as follows: for each approved 
examination passed during the year, 20 marks; for time- 
keeping, a maximum of 40 marks; for conduet, 
perseverance, and progress in the workshops, a maximum 
of 40 marks. | 

Marks for timekeeping will be deducted at the rate of 
one mark for every three hours lost, but no deduction will 
e made for special leave, or for sickness if certified by a 

octor. 

Conduct marks will be awarded quarterly by the chief 
foremen of departments on the following scale: very good; 
40 marks; good, 30 marks; fair, 20 marks ; moderate, 10 
marks. 

An apprentice obtaining 60 marks will have the sum of 
6d. added to his weekly rate of pay for the ensuing year, 
and for marks in excess of 60 his rate will be proportion- 
ately increased. For example, an apprentice who in any 
one year passed in two science subjects at an evening science 
school will be entitled to 40 marks, for very good time- 
keeping 40 marks, and for general good conduct, persever- 
ance, and progress in the workshops a maximum of 40 
marks—total for the year, 120 marks. This will entitle 
him to an increase of 1s. d week on his rate of pay, say, 
from Oct. 1 for one year, but payments under this scheme 
will cease on the termination of apprenticeship or on 
dismissal. 

Should an apprentice obtain, say, 30 marks for time- 
keeping and 40 for good conduct, perseverance, and pro- 
gress, or a total of 70 marks, his rate of pay would be 
increased 7d. per week, and so on. 

No payment under this scheme will be made to appren- 
tices obtaining less than 60 marks, and apprentices who 
fail to obtain any marks for timekeeping, good conduct, 
perseverance, and progress will be subject to dismissal. 

Apprentices commencing their apprenticeship between 
Oct. 1 and March 31 will be entitled to half rates for their 
first year. 

Promotion in the workshops will depend upon marks 
obtained. Should an apprentice during the first three 
years of his time have shown marked ability at the evening 
classes, and obtained maximum marks for timekeeping, 
perseverance, and progress in the workshops, he may, at the 
discretion of his employer, be allowed to spend his fourth 
or fifth year at college day classes, the fees for which will 
be paid by his employer. 

At least one vacancy per annum in the drawing office 
will be filled by an apprentice obtaining the highest marks 
under the above scheme. 

Regulations for Pupils. 

Scheme A.—Youths who have passed through a three or 
four years’ engineering day course at an university college, 
and who have obtained therefrom either an approved 
certificate, or a pass degree in engineering science, or in 
naval architecture, may be admitted into the works as 
pupils. They will serve a three years’ pupilage, and for 
their first year the scale of pay will be that of an ordinary 
apprentice of the third year. The scale of pay for their 
last two years will be that of ordinary apprentices of the 
fourth and fifth years, plus 3s. and 5s. per week respec- 
tively. Those who hold a degree with honours may be 
admitted on the same conditions as the above, but the 
scale of pay for the last two years will be increased by 
4s. and 7s. per week, instead of 3s. and 58. 

Scheme B.—Youths who desire to combine workshop 
experience with college study, and who hold no certificate 


or degree from an university college, may be admitted to 
the works as pupils, on the production of evidence that 
they have received a sufficient preparatory education A 
certificate showing they have passed the matriculation 
examination required for graduation in engineering science 
at a science college of university rank, or an equivalent 
certificate, will be accepted as evidence of this. They 
must give an undertaking that they will attend for at 
least three academical years the degree course of study at 
an university college during the currency of their pupilage, 
which will extend over a period of six years, including the 
time spent at college. Their pay will be that of ordinary 
apprentices in the corresponding years, plus 4s. per week 


in years subsequent to their first year's college training. 


(See appendix for suggested division of time.) 

Scheme C.—Youths who, having entered the works as 
apprentices, succeed during their apprenticeship in passing 
the matriculation or equivalent examination prescribed 
under Scheme B, will for the remainder of their time be 
treated as pupils under Scheme B, in respect of leave to 
attend college day classes, promotion, and rates of pay. 
The time served, including that spent at college, .will be a 


minimum of six years. It is understood that in every 


case the advancement of an apprentice to pupil rank is 
at the option of his employer, and subsequent promotion 
will depend solely upon merit and the requirements of 
the business. In selecting under Scheme C, other things 
being equal, preference will be given to the sons of work- 
men and other employés of the firm. Promotion in general, 


and admission to the drawing office in particular, will 


depend absolutely upon merit and conduct in all cases. 
This clause refers to Schemes A, B, and C. 
Premium Pupils. 

In the case of pupils who pay a premium, it is recom- 
mended that so far as college training is concerned they 
should be asked and encouraged to conform to the regula- 
tions under either Schemes $ and B, whichever is more 
suitable to the circumstances of the individual ease. 

(Signed) JoHN TWEEDY, President. 
Joun Dvckrrr, Secretary. 


APPENDIX. 
The time of pupils under Scheme B may be divided in 
any of the following ways, according to circumstances : | 
First. Alternative. Second Alternative. 
Mot the, | 


onthe, 
Work . 12 Worko . . 12 
College . 9 | College . 9 
Works oe 15 Works . 15 
College .................. 9 College .................. *21 
Works q 15 Work.. . 15 
College 9 l — 
Works Pr 3 Total. ocu tv 72 
Total. ossi 72 | 
Third Alternative. | Fourth Alternative. 
Months. | Months. 
College 9 College 9 
Works ꝗ . 15 Work seoses 15 
College 9 College .................. *21 
Works. . . .. 15 Works . . . . . . . 27 
Ool lege — 
Werks 15 Total. . . . 7 
— * Including three months’ 
Teta 72 holiday in summer. 


TRADE NOTICES AND NOVELTIES. 


The “E.V.” Are Lamp. 


We have received from the Union Electric Company, Limited, 
151, Queen Victoria-street, London, E C., an advanee sheet 
describing their E. V." pattern enclosed aro lamp for direct 
currents, This lamp ia an improvement upon the firm's well- 
known H. V.“ aud D. V." enclosed arc lamps. Ia it they 
have attaiued the desirable object of making the lamp very 
small, and at the same time maintaining from 100 to 120 burn- 
ing hours. They have also eliminated the network and ah - tray, 
and claim to have secured that perfectly white and brilliant 
light which is so desirable in all arc lamps, whether of the open 
or enclosed type. The mechanism of the ''E.V." aro lamp 
is exceedingly simple, consisting of an iron-clad double-wound 


‘solenoid containing a moving core, which grips the upper 
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now putting on the market. The makers claim that thia switch 
marks a distinct advance, both in design and construction, over. 


carbon. The lower carbon, which in practical working is the 
unburnt remainder of the upper one, is secured by a screw. 


Every part is standard and interchangeable. The lamp is suit- 
able for parallel or series running, and can be used in oonnection 
with compensating resistances for high voltages or in long series 
for street illumination, etc. 


An Electric Radiator for Shop Windows. 


We illustrato herewith an improved form of electric radiator 
which has been introduced by the Allgemeine Elektrioci'áts- 
Gesellschaft, Berlin, for employment in shop windows to 
prevent the condensatiom of moisture on same, and the conse- 
quent formation of ice and rime in frosty weather. The 
improvement consists mainly in the better arrangement of the 
resistance wires in the heater. A thin brass tube serves for 
the body of the hester, and upon this tube the necessary resist- 
ance wires, embedded in fireproof insulation, are carried. This 
arrangement at once rem ves all possibility of accidental shor:- 
circuits between the wires, and makes a good mechanical jvb. 
A perforated iron or brass cover is used to protect the heater, 
as shown. The maximum degree of heat which can be imparted 
to the cover by radiation from the heating element amounts to 
about 200 leg. C., so that no danger of fire exists through the 
contact of materials with the apparatus. Any lengthof radiator 


previous patterns of its class. The special feature about the switch 


An Improve! Tumbler “witch. 


(see the accompanying illustration) is the increased length of 
break. When in the “off” p sition, the two contact pieces 
have a break of practically hin., and owing to the spring being 
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An Electric Radiator for Shop Windows. 


from about 18ia. to 10ft. can be supplied. We may remind our 
readers here that the Electrical Company, Limited, 121-125, 
Charing Cross.road, London, W.O., are the selling agents for 
the Allgemeine Elektricità s-Gesellschaft in this couatry. 


A New Insulation Testing Set. 


The accompanying illustration shows the very latest thing in 
insulation testing sets—viz., that of Mesars. Everets, E Jgcambe, 
and Oo., 151-152, Great Saffron-hill, Holborn-circus, L ndun, 
E.O. The chief advantages claimed for this sat are that it is 
direct reading, has an extremely open scale (about 12in. long). 
so that accurate readings are possible, the indications are 
absolutely independent of the tes'ing voltage, and are unaffected 
by the strongest magnetic fields, so tht it oan be used close to 
dynamos or motors; lastly, it is extremely compact and light. 
The set works on the Wheatatone bridge principle, but is so 
constructed that the insulation is read ff directly on the dial, 
no plugs or switches being employed. For ordinary insulation 
testing, the set cən be used to read from 1,000 ohms to 20 or 
50 megohms, while for meins testing an additional range can 
be added, so that measurements up to, say, 200 megohms can 
be made. For the latter purpose, the set is particularly handy, 
as the ordinary generator can be used with it instead of the 
usual cumbersome and messy portable battery ; moreover, 
extreme accuracy is attainable, and no calculation is necessary, 
to say nothing of the fact that there are no plugs to get lost or 
magnets to be adjusted. S» successful has been the insulation 
set that Messrs. Everett, Edgoumbe, and Co. have adapted it 
to copper resistance measurements ; in fact, a complete set can 
be obtained 841n. by 62 mn. by 6in., by means of which resist- 
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usulation-Testiug Set. 


ances of from one-tenth of an ohm up to 200 megohms can be 
measured without any alteration of c mnections, or, in fact, any 
manipulation whatever. Either a generator or a battery can be 
used with this set, or, of curse, current from the supply mains. 
For the copper resistances, a few Leclauché cells only are 
required. 


An Improved Tumbler Switch. 


We are indebted to the General Electric Company, Limited, 
71, Queen Victoria-street, London, E.C., for the following par- 
ticulars of an improved form of tumbler switch which they are 


glance the actual watts cnsumed by a lamp. 


tight at the back of the bridge instead of in the middle, as is 
usual in this class of switch, both these contacts have prece T 
the same clearance from every other metal piece in the swito 
mechanism. Particular attention is also drawn tothe link motion. 
This ie on the bottom side of handle, which is of the General 
Electric Company well-known lever type, with the addition of a 
link underneath. This link is 80 arranged that it gives to the 
tongue pieoe positive action when switching off. As regards 
the mechanical coustruction ot the switch, it is extremely 
simple, yet thoroughly reliable, and with the above special 
features the action is remarkably smooth. Special precaution 
has been taken against breakage of the tongue piece, which in 
the firm's older types is made up of brass-bound fibre. Ia the 
new awitch the tongue piece is of one solid metal stamping, and 
thus a difficulty often experienced with former patterns is 
successfully overcome. A ‘other improvement which is adopted 
in all the newer forms of the firm's tumbler switche: is the pro- 
vision of conical holes in the bise through which to thread the 
insulated lead-. Far the rest the switch is mounted on the usual 
black or white chiua bise, and the cover is of the fluted brass 
pattern. 
Lamp-Testing Wattmeter. 


The illustration herewith shows Messrs. Everett, Edg-umbe, 
and C..’3 new lamp-testing wattmeter, which indicates at a 
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Messrs. Everett, Edgeumbe, and Co's New Lag. l'esting w attineter, 


This firm’s limp- 
resting mieter is so well known, that no special descriptin f 
the wartuieter is reqired. S itlice it tu say thet it is only 
necessary to insert the adaptor m any fi ung, when on placu g 
a lamp in the ho der of the tustrument, it will hheh up and the 
pointer will ir dicate the power consumed, D ug a true watt- 
meter, all variations in the volage of supply «re accurately 
taken into account, which was, of cours’, nut the case with the 
lamp-testing ammeter. The instrument is accurate with a 
direct or alternating current of any frequency, and, moreover, 
can be used to measure the power cunsumed by any other 
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apparatus, such as small fan motors, for example. The range 
which is found to be mest generally useful is from 0 to 130 watts, 
but any other range cin be supplied if required. 


* Protected " Rail Bonds. 


A leaflet received from the Forest City Electric Company, 
3, Gore-street, Piccadilly, Manchester, illustrates a few tram- 
rail joints that have been bonded with *'protected " rail 
bonds of the firm's design and manvfacture. The following 
four points of superiority are claimed for these bonds: (1) 
being short, they cost less and offer less resistance to the 
passage of the electric current ; (2) they are fixed in the bond 
holes by sheer pressure, the copper being expanded by a 
double screw compressor to absolutely and evenly fill the hole 
in the rail ; (3) they are between the fishplate and the web of 
the rail, and are thus protected from actual contact with the 
earth and from mechanical damage; (4) being built up of 
parallel strands of flat wire or ribbon cf copper, their extreme 
flexibility ensures long life. 


Patent Rail Joint. 


Pamphlet No. 160, recently issued by Messrs. Estler Bros., 
25, Laurence Pountney-lane, Cannon-street, E.C., describes the 
Imperial rail joint (Scheinig and Hoffmann’s patent) for use 
on electric tramways. This joint, of which a section is shown 
in Fig. 1 herewith, consists of the soleplate, A, block, B, 
key, C, and a zinc contact strip. The soleplate, A, is made of 
cast steel, and forms a substantial base for the rail joint. One 
side of this plate has a groove to fit the base of the rail, and 
the other is shaped to fit the key. The block, B, is made of 


similar material, and has on one side a groove cut or milled in 
it to fit over the rail base, and on the other a fist face to suit 
the key. The key, C, is of mild steel, and has the ocross- 
sec ion, shown, with parallel sides longitudinaliy. This key 
is driven iuto position, so that the soleplate and block are 
firmly wedged against the flange of thu rail. Further, the 
cp.ss-section of the key causes the avleplate to rest flit 
on the bottom of the rail flange. This is achieved by 
making the sides of the key at special angles to each other. 


Fig. 2 shows that the angle B is smaller than a right angle, 
ard the angle X smaller than the angle B. The relation 
between these angles determines the amount of pressure 
between the rails and the soleplate. The grooves in the aole- 
plate and block are so dimensioned that the rails are firmly 
gripped, the more so as the soleplate is put in position in a 
red-hot condition. The length of the soleplate, as well as its 
other dimensions, depends on the type of rail used and the 
amount of traffic. The weight of a complete joint varies in 
accordance with the rail used, from 171b. to 541b. The results 
obtained with this joint on the Continent teem to have been 
highly satisfactory. Full instructions for making the joints 
are included in the pamphlet under notice. 


Catalogues, Calendars, ete., Received. 


Tse Brush ELECTRICAL ENGINEERING Company have sent us 
a copy of their waistcuat-pocket diary for 1904. This annual 
reminder from the Brush Company is strictly to standard, and 
universally appreciated. O. only five pages is there any mention 
of the various manufactures of the company, which new include 
motorcais as an addition to their electrical plant. As a result, 
the diary is much more useful than it weuld have been if a 
condensed catalogue were included. 

THE British ELECTRIC TRANSFORMER COMPANY, LIMITED, 
Hayes, MIDDLESEX, have hit upon a very effective plan to keep 
their memory green during 1904. It takes the shape of a 
morocco-bound, padded, gilt-edged edition-de-luxe of Whittaker’s 
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Almanack, interspersed with a number of plates showing their 
Berry transformers in various stages of completion and in a 
numbér of important stations, the list of which alone occupies 
the whole of four pages. 

Tue Howarp CoxpurT Company, LIMITED, TRAFFORD PARE, 
MANCHESTER.—4À postcard with a view of laying troughing is 
ewployed by this firm as a Christmas greeting. 

Correr RAIL BON PDS. — Messers. Robert W. Blackwell and Co., 
Limited, 59, City- road. L ndon, E. C., have sent us a copy of 
their new catal gue dealing with the several types of copper 
rail bonds which they have supplied in enormous quanti ies to 
various tramway undertakings all over the world. Numerous 
illustrations are included. 

CARON ReEsistances —Sheet No. 82 issued by Messrs. 
Ernest F. My, Limited, Greenland-place, Camden Town, 
London, N. W., describes this firm'a standard type of oarbon 
resistance box for test-room work, meter testing, eto. The 
nominal carrying capacity of the box is 200 amperes, a drop of 
six volts being obtainable with this current, but the box will 
carry a much larger current for short periods. On a six-volt 
cirouit the current can be controlled from one ampere up to full 
load by varying the pressure on the carbons and the arrange- 
ment of the connections. The outside dimensions of the box 
are 25 in. by 7in. by Stin. deep. 

ELECTRICAL WATER PuniFIER. — A pamphlet which we 
recently received from Mr. A. P. Young, 57, Walbrook, London, 
E.C , describes a patent apparatus for the purification of liquids 
by electrolysis. The principle involved is the enforced passage 
of the impure liquid in close contact with a series of alternately 
positive and negative metallio electrodes, by which the 
impurities are attacked and dissoclated from the pure liquid 
and immediately separated from it by gravitation. The rate of 
dissolution of the electrodes is stated to be very low, and the 
current required for the process small. Is is claimed that when 
Applied to boiler plants this mechanical electro-purifier will 
(1) effectively purify and s ften impure or hard water; (2) 
effectually prevent any scaling in boilers or tubes; (3) reduce 
coal consumption from 10 per cent. to 20 per cent. | 

Evison AND Swan UNIrED ELECTRO Licour Company.—In 
the shape of an aluminium ash-trav embossed with the Royal 
Ediswan incandescent lamp, the Elison and Swan United 
Elec'rio Light Company remind their friends that they are 
alive to the advantage of keeping themsolves prominently b.fure 
the publio. 

Cox- WALKERs, North-Eastern Electric Works, Dsrlington.— 
This firm coutract for complete installations f .r light and power, 
and m.ke a speciality of switchboards. Their latest advertising 
medium shows photographs «f switchboards supplied to the 
Reyal Masonic Schools and the Kesteven County A«ylam. 

ELECTRICAL POWER STORAGE Company, 4, Great Winchester- 
street, E C.— This company again issue theie combination 
calendar, blotting-pad, and notebook, which is a splendid 
advertising medium, as no desk is big enough to hide it 
altogether wherever it is in use. 

CoaLBROOKDALE COMPANY, LIMITED, 141, Queen Viotoria- 
stree', Ludon, E C. —We have received a leaflet illustrating 
and describing their Speedon hot-water radiator, the water of 
which is heated by electricity from below, and a positive hot- 
water circulation is set up through every tube. The appliance 
may be seen in operation at the above address. 

DoRMAN AND SMITH, Ordsal Electrical Works, Manchester. 
and Charing Cross- od, London. —We have received a pocket 
price-list and notebook combination giving details of the firm’s 
manufactures, such as contact breakers, switches, fittings, etc. 

W. N. Brunton AND Sos, Wire Mills, Musselburgh.— The firm's 
latest price list illustrates their special galvanised arc lamp rope. 
This rope is of a new construction, which renders it both 
durable and flexible, and therefore useful for aro lamps, mast 
arms, or other uses subjecting them to exposure and moisture. 
Amongst other specialties we note various classes of sash cord. 

THE Power PLANT Company, Limiten, 20, New Bridge- 
street, London, E.C.— The latest leaflets describe portable 
two-stage one-cylinder compressors ; the **Globa" or patent 
worm gear with roller wheel ; and a new electrical hand drilling 
machine, with three s;eeds, for drilling holes up to ia. 
diameter in iron and steel. This machine only weighs 18ib. 


CALENDARS.— The United States Metallic Packing C mpany, 
S ho Works, Bradford, issue a wall calendar, which shows the 
dates in remarkably bold figures of several inches in size, and 
which also gives the firm's telegraph addresses and tel phone 
numbers. Calendars have also been received from the C mp- 
hell Gas- E gine C mpauy, Hlifax; the Ssxon Portland 
Cement Compsny, Limited, C«mbridye; James Hendry, 
maker of laminated leather belting for plane, lath-, and all 
kinds of heavy belting, 252, M «in-street, Bridgeton, Glasgow; 
the Hunslet Engine Company, Leeds, de-igners of locomotive 
pump engines; Kuight and Talbot, Limited, engineers and 
founders, Brockley Ironworke, London, S. E.; May-Oatway 
Fire Appliances, Limited, Glasgow; Willesden Paper and 
Canvas Works, Limited, Willesden Junotion. 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time, 


QUESTIONS, 


649. I have a Ferraris three phase watt-hour meter for unbalanced 
circuits constructed for 2,000 volts, 50 cycles, and a capacity of 
250 kw. I require to use it on a 60-cycle system. Will the 
error be variable or constant, and what alterations are necessary 
to allow it to read accurately at the latter frequency ?—J. G. 

650. In the tandem or concatenation control of two similar induction 
motors on a traction system, the secondary of one motor is fed 
into, the primary of the other. Explain clearly why the result- 
ing speed will be T to half the synchronous speed of the 
motors in parallel, —M. C. 

| ANSWERS. 

Question No. 641,—Show clearly how to calculate from the indicator 
card the water used per stroke per indicated horse-power in con- 
densing and non-condensing engines. 

Best Answer to No. 641 (awarded 10s.).—There seems to 
be something a little wrong with the wording of the above 

uestion. It is possible to determine from the indicator 

dac of an engine the amount of steam used per hour 
per indicative horse-power, or (time of one stroke) per 
indicated horse power if the speed is given, or, again, por 
foot-pound of work done, but there can be no such quantity 
as that of the water used per s/roke per indicated horse- 
power, since horse-power is & rate of working, and not a 
quantity. Presumably, however, the first of the above 
calculations is the one required. The consumption of steam 
per indicated horse-power per hour may easily be calculated 
from the card given, by means of certain measurements 
taken from it, and although the amount as shown on the 
diagram pai ie varies considerably from the real quantity 
of steam used, being, in fact, always less, yet deductions of 
considerable value may often be drawn from such calcula- 
tions, though rather of a qualitative than of a quantitative 
nature. 

We will first show the method used to calculate the con- 
sumption per indicated horae-power per hour, and will 
then discuss the value and uses of the figures thus obtained. 
In the first place, all that ie necessary is the card and a 
knowledge of the scale of pressures on it, or, in other 
words, the spring used in the indicator. It is unnecessary 
to know either the length of stroke of the engine, the 
cylinder area, or the speed. To take first the case of a 
simple engine, suppose that the pressure in the diagram 
under consideration is just before rolease, say at 95 of 
the stroke, 20lb. absolute. Then its volume, neglecting 
clearance, is 95 V, where V is cylinder volume, and if this 
be taken in cubic feet, and the weight of steam per cubic 
foot at that pressure (got by referring to the table of 
pro of saturated steam, given in most engineering 
pocket-books) be called W, then weight of steam in the 
cylinder, as shown on the diagram, will be 95 V W pounds. 
Now, if there be no compression, the whole of this will be 
discharged per stroke, with the exception of the small 
amount in the clearance spaces, but if the exhaust closes 
before the end of the stroke a portion of it will be 
trapped, and the weight of this must be found and 
deducted from the weight in the cylinder at the end of 
expansion. This weight may be found by taking a point 
on the compression curve and finding volume, and weight 
due to the pressure, and calculating as before. 

The above method neglects clearance, but to take this 
into account it is only necessary to add the clearance 


volume to each of the above volumes. However, it is 
very desirable to take the point on the compression curve 
on the same level—that is to say, at the same pressure 
as that on the expansion curve—as it is then only neces- 
sary to take into account the volume represented by the 
distance between these points and the ratio of that volume 
to the total volume, the distance being that during which 
steam is discharged. 
Let this ratio = 7; 

and let I. = length of stroke; 

P = mean effective pressure on piston ; n 


A = area of piston in square inohes, and .. i44 
= area in square feet ; 

W = weight of a cubic foot of steam at the pressure 
due to the point on curve chosen ; 


N = number of strokes per minute. 


*. Weight of steam discharged per stroke = Eo xr LW, 


and weight discharged per hour = i xr LW x 60 N 


= 416ArLW N. 
The indicated horse-power = Pn Ne 
53,000 


.. Steam per indicated horse-power per hour 


416 Ar L W NZ ELAN 
33,000 
416 Ar L WN x 33,000 
P.L.A.N. 
= 416 x 85,000 xrW 


W 
" 
15,750 p 

By the above it will be seen that the only data required to 
ascertain the steam consumption per indicated horse- power 
per hour are r, the ratio, as explained above; W, the 
weight of steam per cubic foot at the point on the curve 
chosen; aad P, the mean effective pressure acting on the 
piston. Thus is proved the old rule that in any engine 
the maximum efficiency is obtained when the mean effective 
pressure is highest relatively to the terminai pressure. 

In the case of a diagram in which the terminal pressure 
is high, or the pressure of compression low, so that pointe 
at the same level cannot be selected on both curves, thi 
above method must be modified by calculating r from th 
separate volumes of steam a* the end of expansion and o 
compression, the difference of which is to the total volume 
as r. The amount of steam as shown by calculation at the 
end of expansion is always (except in the case of a 
leaky pieton) more than that at the beginning, owing to 
re-evaporation of part of the water by transference of heat 
from the walls of the cylinder. For this reason the point 
chosen for calculation should always be as near the end of 
expansion as possible. 

n the case of compound engines P must be the mean 
effective pressure for all the cylinders referred to the one 
under consideration. Thus, if R be the ratio of the 
cylinders, P the mean effective pressure in the high-pressure 
cylinder, and p the mean effective pressure in the low- 
pressure cylinder, the weight of steam per indicated horse- 
power per hour taking the high-pressure diagrams 


18,750 M 
P trp 


taking the low-pressure 


13.750— 
= ; p' 
rad 
R 


We may now calculate a case from practice. The 
following diagrams (Fig. 1) are a reproduction of the 
bigh-preesure and low-pressure cards of one of a pair of 
2,500-h.p. vertical Corliss cross-compound engines under 
the writer's charge. The cards were taken at rather over 
half load, and represent fair average practice. 

We will first show the method of obtaining the water 
consumption from the high-pressure card, and then show 
the difference of the results from the low-pressure card. 
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The mean effective pressure for the top end high-pressure 
side is 55 1lb. 

Value of r = 86. 

The terminal pressure is 281b. absolute, for which 


W = 0696lb. 

The mean effective pressure for low-pressure top end 
is 5:73lb. 

Tbe cylinder ratio is 4 (high-pressure - 26in, low-pres- 
sure - 7Zin).  ",P4rp-58':02lb. 


., Steam per indicated horse-power per hour (top end) 


= 14 alb. 
For bottom end, r «:88; W —:696; P --rp— 60:34. 


Steam per indicated horse-power per hour (bottom end) 
13750 88 x 0696 


60:54 
= 14lb. (nearly). 
'.Average steam consumption as calculated from the 
i.d ceci card is. 14 2lb. per horse-power per hour. 
ing the low-pressure cards : 
Top end, v = 88. 
Terminal pressure = 7:5, for which W = 0202. 


p+ . = 14:53. 

88 x ‘0202 

14 55 

For bottom end, r =°85; W 0202; p + e = 16-1 

65 x 208 
1 


. Steam consumption = 13, 750 = 16 8lb. per hour 


.". Steam consumption - 13,750 =15°6lb. per hour 

So that the average consumption shown by low-pressure 
diagrams is 162 1b. per indicated horse- power per hour, or 
2lb. more than that shown by the high-pressure. As a 
matter of fact, this is probably the more correct figure, the 
actual consumption at half load being about 18lb. per 
indicated horse-power hour. 


mE od 


AH. F. . 41 7% — 
Bolom y gs 


Tp u. , ~ 


Fic. 1 


To discuss now the uses of the figures thus obtained, it 
will be easily seen that as an actual measurement of the 
steam used they are a failure. The steam, as shown by the 
above method, may be anything from 50 to 90 per cent. of 
the actual consumption, varying with type of engine, point 
of cut-off, lagging and jacketing of cylindere, etc. Fora 
simple engine it may be taken to vary from 60 per cent. 
with very early cut-off to 88 per cent. with late cut-off, 
while with a compound it will probably be from 75 to 
90 per cent., with cut-off varying from 10 to 60 per cent. 
The figures, however, are very valuable for the deductions 
which may be drawn from them as to the efficiency of the 
valve setting and the comparative value of different cards. 
Also, by taking a number of cards at different points of 
cut-off, it may be shown which is the most economical load 
at which to run the engine; and a very common error— 
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namely, that to cut off early is necessarily economical, 
without taking into consideration the increased condensa- 
tion that takes places with early cut-off—may be exposed. 
When taking these tests, however, it must not be forgotten 
that the frictional loss will remain about the same, and so 
as the load gets lighter will assume a greater relative 
importance. 

To conclude, it may be as well to state that conclusions 
must not be rasbly drawn without the calculations and 
measurements being carefully checked, as a small error of 
measurement will quite destroy the value of the figures. 
It is a good plan where possible to take two sets of cards 
with different indicators and compare the results, and great 
difference will often be found, due to some apparently 
small and overlooked detail, such as the precaution of 
having the indicator clean in every part.—R S. B. 


Answer to No. 641 (awarded 7s. 6d ).—The method here 
described of calculating the weight of water used per stroke 
per indicated horse-power may be applied equally well to 
condensing and non-condensing engines. Referring to the 
figure, the diagrams for both ends of the high-pressure 


cylinder of a compound condensing engine are shown. The 
method consists essentially in finding the volume of steam 
in the cylinder after the valve has closed, and from that 
getting the weight by means of a table of properties of 
saturated steam. Obviously this will not give us a 
perfectly exact result, for even if the disgram were 
accurate to begin with, we have no means of allowing for 
the steam which is initially condensed, or leaks past the 
piston. We must, therefore, find the volume at a point as 
soon after cut-off as possible before the steam has to any 
extent condensed through doing work. For the same 
reason the high-pressure diagram must always be taken 
when dealing with a compound engine. 

As the clearance volume of the cylinder does not require 
to be filled at each stroke with fresh steam we have not to 
take any account of it, so that in speaking of the volumo 
of the cylinder we mean, throughout this description, the 
volume swept through by the piston—that is, the area of 
the cylinder in square feet multiplied by the length of 
stroke in feet. We shall call this V. 

Taking the diagrams, draw a line, A B, horizontally 
across, taking care that it cuts the expansion curves of both 
ends below the points of cut-off and above the compression 
corners and release. Now, A B representa to some scale V, 
while to the same scale A C represents the cushion steam 
already in the cylinder before admission, and A E the total 
volume after cut-off, so that C E represente the volume 
of steam which has been admitted, all at an absolute 
pressure, O A. Similarly F D represents the volume 
admitted at the other end. To get the volume per stroke, 


take the average of these—that is d The ratio of 


this to A B is the ratio of the steam per stroke to the total! 
volume, V, so that the actual volume admitted per stroke: 


= E x V at absolute pressure, O A, and looking: 
up a steam table, we find the weight of a cubic foot of 


steam at that pressure. Calling it W, we have the weight 


of steam per stroke = Ed x VW pounds, and 
the weight of steam or water used per stroke per 
de rus |. CE-«FD, VW : 

indicated horse-power = 2AL IIF C E, F D, 
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and A B may be measured on any scale, provided that 
the same scale is used for all the measurements.—D R. 


Answer to No. 641 (awarded 78. 6d.).—I presume this 
question is intended to be read “water in the form of 
steam used per stroke per indicated horse-power ”—in other 
words, calculate the steam consumption. The following 
example clearly shows how this may be done. Fig. 1 is 


> 8 
epr. 


Fra. 1. 


a diagram taken from the low-pressure cylinder of a oon- 
densing engine, working at the time the card was taken 
under full load. Diameter of cylinder, 27in.; stroke, 30in.; 
clearance volume (this inciudes the volume of the steam 
passage), 10 per cent. of volume swept through by piston ; 
number of revolutions per minute, 120 ; steam pressure (in 
cylinder), 60lb. absolute; pressure in condenser, 5lb. abso- 
lute. Work out the indicated horse-power ; this is equal to 


—— 35560 287:3 i. h. p. About the diagram 


draw the absolute zero line, Z L, and a line, C V, to repre- 
sent the clearance volume. The volume swept through 


572-5 x 50 ; 
— — — 2 94 cubic feet, theref h 
1.728 eet, therefore the 


clearance volume = ‘994 cubic foot. The diagram is 2}in. 
long, therefore lin. length represents a volume of 275 


2271 cubic feet. Choose a point, S, on the expansion 
curve near to but beyond the point of cut-off. (It is very 
difficult to fix upon the point at which cut-off actually takes 
place, and as we wish to measure the quantity of steam 
admitted to the cylinder, etc, it is necessary that a 
point should be chosen when cut-off has ly taken 
place.) When the piston is at the point 8, the 
volume of steam in the cylinder and clearance space is 
found by measuring from 8 to the clearance volume 
line, C V, to be 275 cubic feet, and the pressure found 
by measuring from S to the line Z L to be 56łlb. 
absolute. The weight of a cubic foot of steam at 564lb. 
absolute is found, by referring to tables on the properties 
of steam, to be :1343Ib., therefore the weight of steam in 
the cylinder and clearance space = 1545 x 2:73 = 8666lb. 
Choose a point, T, low down on the compression curve, but 
make sure that at the point chosen the cylinder is closed to 
exhaust. By measuring from T to the line C V it is found 
that when the piston is at point T there are 2 27 cubic feet 
of steam in the cylinder and clearance space, also by 
measuring from T to Z L the steam pressure is found to 
be 121b. absolute. The weight of a cubic foot of steam at 
121b. absolute = '05151b., therefore the weight of steam in 
the cylinder and clearance space = ‘03513 x 2:27 = 0710lb. 
Now it is evident that the weight of steam consumed durin 

the stroke is the difference between the weight admitt 

and the weight of steam still in the cylinder. This is equal 
to 5666 — 0710 = 2950ʃb., but this is the weight consumed 
by the total horse-power—viz, 287:3 h.p.—during the 
stroke, hence the weight of steam consumed per stroke 


per indicated horse-power = 2575 = 0010 28lb. The above 
diagram was taken during a recent test. The measured 
quantity of water consumed per indicated horse-power per 


s. vs 161 
161lb.; this ual t = *0011181b. 
hour was this is eq 0 14300 b. per 


) 


by the piston — 


indicated horse-power per stroke. 
The difference between the measured consumption and 
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that calonlated, and which is equal to 000118 - 001028 
= 000090!b. per indicated horee-power per stroke, is 
accounted for by the steam being saturated, the boilers 
having been forced slightly to cope with the demand upon 
them. As will be noted on the expansion curve, part of 
the water has been evaporated under a reduced pressure. 
As the quantities of steam dealt with are so very small, 
the measurements taken must be very exact in order to get 
anything like an accurate result. e clearance volume 
should be ascertained by filling the port, and the clearance 
between the piston (when at the end of its stroke) and the 
cylinder cover with water. It will be noticed that in the 
working of the above example, the atmospheric line has 
only been used for fixing the zero pressure line. Therefore, 
diagrams from a non-condensing engine can be worked in 
exactly the same manner; the pressures to be absolute 
penes and the volumes to include the clearance volume. 


Question Nu. 642,—A battery of Tudor accumulators is connected in 
sections to the cell board by single-strand condactors No, 6 8. W. G., 
covered with hemp braiding. These conductors are burned into 
the leaden lugs of the accumulators, and are bare for about 
lin above them. Much troub'e has been experienced through a 
very active corrosion which takes place in some cases even under 
the braiding. The bere parts bave been scraped and repainted 
with asphaltic black, but after a few weeks corrosion has again 
broken out. How can this be remedied ' 


Answer to No. 642 (awarded 7s. 6d.)—This trouble 
is of very common occurrence in the battery-room, and 
particular care should be taken to guard against it, as it 
often is the cause of an earth.“ 

The corrosion is mostly due to the action of the acid 
vapours which rise from the battery when being charged. 
This vapour fills the battery-room and reste on everything, 
and, of course, the regulating wires get their share, hence 
the result complained of by A. B. D.“ Common oil of 
vitriol is frequently the cause of excessive corrosion, and 
particular attention should be given to see that you are 
using the best brimstone acid. Common acid often contains 
arsenic, nitrous and nitric acid, and other impurities. 
Nitrous and nitric acids when under electrolytic action 
give off noxious fumes of oxides of nitrogen, which are 
very corrosive. To prevent this vapour or spray from 
rising, spray arresters are u Theee are plates of glass 
fixed across the top of each cell, thus arresting the vapour 
as it rises from the acid. It is obvious that if arresters are 
used, they will prevent a considerable amount of damage. 


The ordinary hemp braiding insulation is not at all 
suitable for conductors in a battery-room ; it is practically 
useless after it has been subjected to the aetion of the acid 
for a short period, and affords no insulation whatever. 
Lead-covered, vulcanised-rubber cables are the best for this 
class of work The lead covering should be coated with 
aeid-proof paint. Burning the conductor into the lug of 
the plate should be avoided where possible, as it is very 
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inconvenient, especially if you desired to alter your 
regulating wires to get better regulation. 
he best method of connecting the conductor to the lug 
is by means of a brass bolt and nut. The end of the son- 
ductor should be bared and sweated into a copper or brass 
thimble, then the lug and thimble is bolted together as 
shown by sketch. . Of course, the lug and thimble must 
be thoroughly cleaned and bolted firmly together to make 
& perfect connection. Loose and-dirty connections cause 
local heating, and therefore loss of energy. After bolting 
the lug and thimble together, cover all the bare parts with 
& good coat of vaseline—that is, the parts which are liable 
to be attacked by the acid. However, if “A. B. D. " still 
keeps his 5 arrangement, the corrosion may be stopped 
by the following method: Clean the corroded parts 
thoroughly with file carding, care to be taken that the 
dirt does not fall into the cell, and then cover the cleaned 
rts with a thick coat of vaseline The insulation should 
stripped off if-corrosion has taken place under it, as it 
is not protecting the conductor in the least. After strippin 
the wire should be cleaued with file carding as stated, Eod 
afterwards lapped with Manson tape, covering this with 
aeid- proof paint.—H. H. R. DEP 
. Answer to No. 642 (awarded 78. 6d.).—This corrosion is 
most likely caused by electrolysis, and may arise from two 
distinct defects. Firstly, it is quite possible that the joint 
is not good electrically for the amount of current it has 
to carry. If so, it would probably get a little warm when 
the current is passing, and this would be an indication, 
but the joint may not be bad enough for that and yet be 
enough to make a sufficient difference of potential 
between the copper and the lead to set up electrolysis, 
because, although the resistance in ohms would be small, 
the current in amperes would be fairly large, and the 
E.M F. produced by these is equal to the current multiplied 
by the resistance, or C R= E. M. F., so that if the resistance 
of the joint is only 2 ohm and the current not more than 
20 amperes, the difference of potential between the copper 
conductor and the leaden- lug would be four volts, which 
is more than enough to corrode the copper. The acid 
necessary for this corrosive action is, of course, supplied 


by the rising and bursting gas bubbles in the cells when 


charging splashing on to the lugs and end of the copper 
wire The hemp braid covering would assist the action by 
soaking up the acid solution, and the “asphaltic black ” 
would be covered with a conducting film which would 
easily allow the current to pass from the copper under the 
braid to the leaden lug, and so would act as a shunt to the 
bad joint. The conducting film would be composed of 
dust from the room and the acid solution from the cells. 
Secondly, the cause of the trouble may be a leak in 
perhaps several places, such as from the battery through 
the insulators on which it stands into the floor, and also 
through the insulation of the conductor. This would be 
favoured by a damp situation and by the splashing of the 
cells during charging, for the spray thus thrown up falls on 
to the outside of the cells, and so makes a good conducting 
film: therefore, the leaden Jugs should not be allowed to 
touch the material of the cells even if this is glass. Leaks 
may quite easily allow a considerable current to pass con- 
tinuously, and, therefore, a good deal of mischief might be 
done, but in order that electrolysis may do harm to the copper 
conductor it is necessary that the electricity should leave it 
by passing from it through an acid solution. This condition 
is easily fulfilled in many battery-rooms, for they are often 
both damp and dusty, and, worse still, the atmosphere is 
invariably acid—at least, I have found it so on a good 
many occasions when I have analysed it. The damp, the 
dust, and the acid would settle on everything, including the 
covering of the copper conductor, and so the electricity 
leaves the copper by passing through the acidified 
“insulating” (ö)) hemp covering, which it has practically 
destroyed. Ifthe conductor is laid on earthenware insu- 
lators they must be kept clean and dry, or their insulation 
will be greatly reduced by the above-mentioned acid and 


mp. 
| Now for the remedy. Firstly, thoroughly ventilate the 
battery-room, then clean and dry it and everything in it as 
far as possible. Then search carefully for any leaks and 
stop them all, whether under the battery cells or on the 
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conductors. If the insulation of the conductors is faulty, 
put them on earthenware insulators, and if deciding to put 
in new conductors, have them covered with fairly good 
insulation, and when fixing them, varnish them thoroughly. 
Now, with regard to putting the conductors on to the lugs, 
I do not consider that burning or melting them on is 
the best way to do it. I have had batteries under my care 
for 20 years, and have never once had the least trouble 
with my joints. I always clean the end of the wire (or 
eable), and also the leaden lug; then I smear them with 
vaseline, and having done the same to a brass binding 
screw, I clamp them tightly together; then with my finger 
I put a good thick coating or covering of vaseline over the 
whole joint, taking care to fill up the cracks. It is as well 
(but not necessary) to go round these joints once a year 
to see if any fresh vaseline is wanted. If by any chance 
a screw gets loose, the joint gets warm and melts 
the vaseline, which is instantly missed at the daily 
inspection of the battery, when the necessary tightening 
and re-covering with vaseline is done before the joint gets 
bad enough to cause any trouble. The binding screws are 
cheap, easily put on, and easily taken off, so that a new 
cell is easily put in the place of an old one; and they may 
be uséd throughout the battery to bind the leaden lugs 
together, all that is necessary being to clean the two lugs 
and bend them to suit each other. Then put the bind- 
ing screw in just as before and apply the final covering of 
vaseline, which experience shows is proof against the acid 
solution. Iam sure that this covering of vaseline is far 
superior to any aspbalt, guttapercha, or similar material 
for this purpose. If all the above hints are carefully 
attended to, all the trouble complained of in the question 
will disappear. The corrosion cannot be caused by any 
purely local galvanic aetion, because the result of this in 
the case of lead, tin, and the usual metals used in soldering 
would be to protect the copper —F. G. A. 


Answer to No. 642. (awarded 5s.).—Where bare copper is 
used as a connection to accumulators, corrosion usually 
takes place at the joint between the copper cable and the 
lead terminal plate of the cell, due to the galvanic action 
set up between the two different metals in the presence of 
moisture, resultipg generally in the destruction of the 
copper cable. In the various text-books various remedies 
are suggested, two of the more common are vaseline and 
paraffin wax. Vaseline smeared over the troublesome part 
will keep the moisture from . and where brass 
nuts are used vaseline is generally the preventative used, 
and will keep the nuts, etc., in perfect order for two or 
three years at least. Paraffin wax is melted in a pot, and 
painted on the joint with a brush. 
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About a year ago we had some trouble due to corrosion 
at the conr ecting socket between the lead of the cells and 
the cables. The remedy adopted, although a simple one, 
seems to work very well. The cable and the top part of the 
socket were thoroughly ecraped and cleaned, and in order 
to ensure a good connection between the cable and the lead 
above the point of corrosion another inch was burned on to 
the lead socket, and the whole cable and socket was painted 
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over with anti-sulphuric paint. These connections have 
given no trouble since although the cable is bare, except 
for the paint, for about lin. above the socket. I examined 
some of them the other day, and they seemed to be perfect] 
free from corrosion (Fig. 1). If a more substantial jo 
than this is wanted, which I should say would only require 
to be adopted in extreme cases, a wooden box made in two 
halves ean be put over the "s gen parts, as shown in 
Fig. 2. This box would be fitted closely round the socket 
and cable, and if a thoroughly good job is wanted, two 
dovetails at the top and two at the bottom can be arranged 
&0 as to draw the box closely together and make a tight 
joint. The bottom dovetails would be such that the wooden 
pin securing the halves would drive in from the sides. At 
the top of the box are two holes for filling the interior with 
bitumen after the box has been fitted. 


Bire j 
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Fid. 2. 
I should say that the anti-sulphuric paint, which has done 


very well in our case, is worth a trial, and would be all 
that is necessary for the braided part of the cable. The 
paint used by us was a oe by the India Rubber, 
Gutta Percha, and Telegraph Works, Limited. If the bare 
parts still give trouble after this, then they should be 
covered in, as indicated in Fig. 2 —McG. 


Answer to No. 642 (awarded 5s.).—The use of hemp- 
covered cables in a battery-room is bad practice. The 
braiding absorbs the moisture present in the air after 
battery charging, and as this moisture is dilute acid, 
chemical action upon the copper and braiding is unavoid- 
able. The writer has had experience with braided cable in 
a battery-room, and found that the braiding soon became 
rotten and fell off the cable, showing that the copper 
underneath was green and badly corroded. A coat of 
pan over the braiding was tried, but without success. 

he paint seemed to crack and allow moisture to enter, 
with the same unsatisfactory results as before. Lead- 
Covered cable is undoubtedly the best for use in battery- 
rooms. It is absolutely unaffected by the acid, and gives 
no trouble. Where the lead covering stops and the cable 
enters the battery lug is the place where corrosion may 
take place, unless care is exercised. The top of the lug, 
the insulation exposed, and two or three inches of the 
lead covering should receive three coats of anti-sulphuric 
acid enamel, taking care to allow each ae to thoroughly 
dry before apply the next. If “A. B. D." objects to 
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putting in lead.covered cables on account of the extra 
expense the next best thing is to do as follows: Scrape all 
the braiding off the conductors and carefully clean any 
parts that are corroded. Refix the conductors on insulators, 
and give them three coats of anti-ulphuric acid enamel 
whilst in position, so that the cables need not be moved 
afterwards, thus cracking the enamel The conductors 
being now bare, it will be sasy to see where any corrosion 
is a place. It is advisable to fix the conductors as 
rigidly as possible, as if they sre accidently bent, any 
coating of enamel or paint would crack and allow moisture 
to enter. As the conductors in question are solid and not 
stranded, “ A. B. D." should get satisfactory results if he 
adopts the last treatment described.—W. A. T. 


COMPANIES’ MEETINGS AND REPORTS. 


BRITISH WESTINGHOUSE ELECTRIC 
MANUFACTURING. 


The directors in their annual report for the year endiog Jaly 31, 
1903, state that the profit and loes acoount to that dete shows a profit 
of £107,609. 7s. 6d. This includes about £60,000 discounts 
allowed by the American companies on orders executed at . 
It was felt by the American companies that these discounts should 
made in view of the fact that the Manchester factory could turn out 
only about one-third of the electrical apparatus needed for its orders, 
and had, therefore, to purchase the balance from the Pittsburg factories. 
An interim dividend at the rate of 6 per cent. per annum upon the 
preference shares has 5 After providing for debenture and 
loan interest, and the er items set out in the profit and loss 
acoount, a balance remains of £47,106. 8e. 1d. Oat of this sum the 
directors recommend the payment of a final dividend at the rate 
of 6 per cent. per annum on the preference shares, absorbing 
£45,961. 13s, carrying the balance of £1,144. 156. Id. to 
reserve. Thie being the first year during which the Company's 
works have becn equipped, it has not thought nocessary 
to make any provision for depreciation of buildings and machinery. 
The total authorised share capital of the Company has now been issued. 
Under the provisions of the articles of tion the directors have 
created a further £450,000 4 per cent. debenture stook to rank pari 
passu with the £787,600 previously created ; £50,000 of this farther 
debenture stock has already been issued. In order to make provision 
for maintaining a sufficient supply of stock at the Company's works 
and for other purposes to meet the requirements of the increasing 
business of the Com „the directors will propose to the meeting 
that an additional 100,000 6 per cent. preference shares of £5 each, 
ranking pari passu with those already existing, ehall be created. 
Arrangements have been made under which the subscription to these 
ehares will be assured. The works at Trafford Park, Manchester, are 
now employing over 5,000 hands, and the orders received during the 
year ending July 31, 1903, amounted to £1,657,114. Among other 
important contracts obtained during the past year by the Company 
are those with the Admiralty, the Midland Railway Company, the 
Metropolitan Railway Company, the North-Eastern Railway Oompany, 
the Underground Electric Railways Company of London, Buenos Ayres 
Western Railway Company, Buenos Ayres Great Southern Railwa 
Company, De Beers Consolidated Mines, London County Oouncil, an 
the rations of Aberdeen, Bath, Bournemouth, G w, Hackney, 
Ipswich, Liverpool, Salford, and Dunedin (N.Z.), and the Savoy Hotel 

mpany. 


AND 


SOUTH STAFFORDSHIRE TRAMWAYS. 


The annual meeting of the shareholders in this Company was held 
at Winchester House on Wednesday, Mr. W. Somers L. Schuster 
presiding. 5 to the general meeting an extraord meet- 
ing was held, at which it was resolved that the general meeting should 
be held in December instead of in March. 

The Chairman, in prendre and moving thc adoption of tho 
report and balance-eheet, said he wished to call the shareholders’ 
attention to the fact that their debenture debt had becn entirely 
paid off; and, secondly, that the Oompany was paying this goer 
very nearly double the dividend to preference sharcholders which 
The directors had been in constant nevotiations 
with the various authorities through whose lands the Company's 
lines ran. In the Walsall section six miles six furlongs of line 
had been sold to the Corporation of Walsall for £18, Nine 
miles six furlongs had been sold to West Bromwich for £32,000. The 
money derived from these sales had been used in paying off the deben- 
tures. The directors were even now in negotiation with Handsworth 
for the sale of one mile one furlong of line, and they were also 
negotiating with Wednesbury. Ia fact, although the Company was 
apparently doing small business, hc knew of none which gave more 
trouble to the directors. Negotiations kept them ondaa dy bas both 
day and night. They had had an offer from Dudley which the direc- 
tors had refused, and thcy might have to fight Dudley on the share- 
holders’ behalf. In the case of West Bromwich, the directors had by dint 
of working at the authority got £32,000, although £23,000 only had at 
first been off-red. He hoped in the same way that they would do 
better with Dudley. With regard to the Company's relations with 
the British Electric Traction Company and the South Staffordshire 
Tramways Lessee Company, there were a great many points in 
common, but on a great many other points they were at issue. 


was paid last year. 
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Although his Company were to live on amicable terms with 
these people, if they were pushed they meant to fight. Before taking 
any definite stepe the shareholders would be called together. 


Mr. 8. R. Blundstone seconded the motion, which was carried 
without discussion. 


PERSONAL. 


Mr. P. N. Hooper has been appoined borough electrical engineer and 
works manager to the Poplar Borough Council at a salary of £400 per 
annum. 

The second annual supper and smoking concert of the staff of 
Messrs. R. G. Nicholson and Co., electrical engineers, of Manchester, 
came off succesefully last week at the Atlantic Restaurant, Oross-street, 
Manchester. Mr. R. G. Nicholson presided, and there was a large 
attendance. 

We are informed by Mr. Thos. Browett that he has resigned hie 
position as joint managing director of Browett, Lindley, and Oo., 
Limited, Patricroft, and no longer holds a seat on the Board. For 
the present his address will be 6, Old ()aeen-stroet, Westminster. 

Mr. G. R. Blackburn, A.M I. C. E, A. M. I. E. E., and hon. secretary 
of the Leeds branch of the Institution of Electrical Engineers, has now 
entire contro] (under the general mansger) of all engineering and 
technical work in connection with the Bradford tramways. 

To Sir Francis Mowatt, who is retiring from the post of permanent 
are at the Treasury, it was, it will be remembered, mainly due 
that the money was found for the establishment of a physical 
laboratory for standardising and testing purposes. 


APPOINTMENTS VACANT. 


Clerk of the Works, St. George's Union, London. Applications 
by Jan. 11. See advertisement in last issue. 

Assistant Electrical Engineer, Bengal-Nagpur Railway Company, 
Limited. Jan. 15. See advertisement in last issue. 

Installation Foreman Canvasser, Woolwich Borough Council. 
£104 per annum and 3d. per equivalent 8-c.p. conneoted, See 
advertisement. 

Chief Assistant Electrical Engineer, Supply Company near 
London. Apply, 429 Electrical Engineer Office. See advertisement. 

Electrical Mechanics, Devonport Dockyard. Oommencing wages, 
51s. a week. See advertisement. 

Assistant Jointer, Electricity Work:, Tynemouth. See advertise- 


ment. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Cuba. —The Iusular Railway Company will shortly require material 
for installing an electric tramway in Marianas. 


Warsaw.—The Municipality are open to receive tenders for 
clectric tramways. Partioulars may be obtained on application. 


Rome.—The Admiralty require tenders for electric lampe, esti- 
mated at £6,000, by Jan. 25. Foreign competitors are invited. 


Madrid.—The Public Works Department require tenders for 
installation and working of electric tramways from Mondariz to 
Porrino by Feb. 12, 1904. 

Baroglona.—The Harbour Works Commissioners require tenders for 
installation of electric light and power by Feb. 15. Particulars may be 
obtained from the Commissioners. 

Kettering.—The Urban District Council invite tendera for the 
supply and delivery of electricity meters. Particulars from Mr. John 
Bond, clerk. Tenders by Jan. 9. 


Avila. — Tenders will be received by the Municipal Couacil 
(Ayanta miento Oonstitucional) for ins:allation and working of 
electric lighting until Jan. 22, 1904. 


Fire-Alarm Wiring.—The Scottish Office of the May Oatway Fire 
Appliances, Limited, invite tenders for wiring for various buildings. 
Tenders by Jan. 6. See advertisement. 

Fire-Alarm Wiring, The Scottish Office of the May-Otwav Fire 
Appliances, Limited, iavite tenders for wiring buildiogs Tenders by 
Jag. 2. See advertisemeat in last issue. 


Peteringa (Croatia)—The Municipality require tenders for 
installation and working of electric lighting ; 6 to 8 aro and 160 to 
180 incandescent lamps áre required for the street-lighting. 


St. George's (Hanover-square).— The Guardians invite ten ers for 
ectric wiring and mains at their workhouse in Fulham-rosd, West 
rompton, S. W, Tenders by Jan. 15. See advertisement in last issue. 


or Devo alga a London County Council invite tenders for six 
elgctricajly-driven three-throw boiler feed 1 Specifications, 
etc., at the County Hall, Spring-gerdens, S. W. Tenders by Jau. 19. 


Irvine (Scotiand).—The Corporation invite tenders for providing, 
ergoting, and laying down the whole plant and apparatus necessary for 
8 light installation. Particulars ſrom Mr. Jas. Dickie, town 
clerk. : 

Maratea (Italy).—The Municipal Authorities require tenders for 
an electric lighting installation. Partieulars may be obtained from 
n Secretary of the Municipality, Maratea, Province of Potenza, 

taly. 


Hackney.—The Oouncil invite tenders for feeding and distributing 
mains. Specifications from Mr. Robert Hammond, M. I. O E, 64, 
Viotoria-street, Westminster, S. W. Tenders by Jan. 4, 1904. See 
advertisement in former issue. 

Camberwell—The Borough Council invite tenders for the main- 
tenance of electric bells and private telephones. Forms of tender from 
Mr. W. Oxtoby, borough engineer, Town Hall, Oamberwell, S.E. 
Tenders by 5.30 p.m. on Jan. 18 

Sydney (N. 83. W.). Tenders are asked for the supply of continuous 
and alternating current meters. Specifications, conditions, and forms 
of tender are obtainsble from Messrs. Preece and Cardew, 8, Queen 
Anne's-gate, S.W. Tenders by Jan. 12. l 

Bo'ness (Scotiand).—The Town Council invite tenders for tho 
electric lighting of their new town hall and Carnegie Library. Plans, 
etc., may be obtained from Mr. Liddle, electrical engineer. 28. Rutland- 
street, Edinburgh on deposit of £1. 1s. Tende-s by Jan. 7. 

Manchester.—The Paving, Stwering, and Highways Committe 
invite tenders for layi: g underground telephone pipes (Contract No. 9), 
wth other appurtenant works. ` Specifications, etc., from City 
Surveyor's Office, Town Hall. Tenders by 10 a.m. on Jan. 11. 

Pontypridd.—The Urban District Council invite tenders for Sec. 
tion D (pipework) and Section T (supply of meters). Specifications, 
etc., from Mr. Reginald P. Wilson, 66. Vietoria-strcet, Westminster. 
Tenders by 12 noon on Friday, Jan. 15, 1904. See advertisement. 

Wallasey.—The Urban District Council invite tenders for the 
supply and delivery of about 7,100 yards cor centrio armoured cables, 
together with joint boxes and section boxes. Specifications from Mr, 
J A. Crowther, Electric Supply Works, Sea View-road, Liecard. 
Tenders by Jan. 16. | 

Christchurch (New Zealand).—Tenders are invited for the oom - 
plete installation of electrical tramways, other than buildings Speci- 
fications, etc., may be obtained from the Agent-General for New 
Zealand, Victoria-strect, S.W. Tenders by March 17. Sec advertisc- 
ment in former issue. 

Northampton. —The Corporation invite tenders for the purchase (1 
about 550 tons of second-hand steel girder tramrails, about 14 tons of 
steel fishplates, and about 24 tons of wrought-iron tiebars, bolts, an‘! 
nuts  Particulara from Mr. A. Fidler, A. M. I. C. E., be rough enginerr, 
(iuildhall, Northampton. Tenders by Jan. 8. 

Copenhagen. The Corporation invite tend«rs for the delivery of 
two c-ntrifugil pumps, direct. driven by electromotors as salt-water 
circulatiog pumps. Specifications, etc, frm Elektrisk Station, 
G thersyvado 30 Copenhagen K Tendera to Kjobenhavns Belysning- 
væsen; Vestre Boulevard 22, Kopeuh igen B, by 12 noon on Jab. 5. 

Enniscorthy (Ireland).—The District Lunatic Asylum Com. 
mittee invite tenders tor the following works: generator and motor- 
generator converter; motor and motor pumps; accumalators; main 
switchboards ; overhead conductors and telephone; gearing and shafi- 
ing; wiring asylum. Specifications, eto., at the Asylum Office. 
Tenders by Jan. 20. | 

Glasgow. The Corporation invite tenders for providing and ereot- 
jog at their generatiog stations in the city two 3, 000 kw. 6, 500. volt 
three-phase turbo-alternatora and condensing plant, one 2,200.h.p. 
cogine coupled to a double-current generator and transformers, and 
six 500-kw. mo! or generators or rotary converters. Sf ecificatione from 
Mr. W. A Cbamen, 75, Waterloo-street. Tendirs by Jan. 11. 

Erith.—The Urban District Council invite tenders fur the suppl 
and erection of two Lancashire boilers, with fittings, brickwor 
sittings, and steam feed pump; steam, exhaust, feed, air and 
circulating, blow-off, and drain pipes; surface condenser, with steam- - 
driven air and eee pompe: three-phase alternator and direct- 
coupled high-speed enolosed-type steam-engine of 500 kw. capacity ; 
extensions to main switchboard and cable connections. Tendors by 
Jan 18. See advertisement in last issue. 


RESULTS OF TENDERS. 


Falkirk. —The Town Council have contracted with Messrs. Venner 
and Co. for a supply of e'ectric meters for the year 1901. 

Erith.—Thie Council have accepted the tender of Mr G. A. Moore, 
13 and 14, Bexley-road, B-lvedere, for wiring and fitting of premises... 
Bradford. —The Guardians have accepted the tenier of Mr. G. A. 
Steinthall 41, Piccədilly, for electrical engineering work at the 

Hospital Pavilion, Horton-lane, at £288. 

Pietermarttzburg — Tue tender of R W. Blackwell and Co., City- 
road, has been accep: ed for overhead «quipment of proposed tramways, 
for supply « f 306 t olley wire, insulators, etc. 

Great Western Railway.—The contract for erginee, tbree-phase 
cenerators, coudenting and auxilivry plant, aggregating at out 
10 000 h p. for the compiny’s new elec'ricity generating station at 
Park Royal, has been secured by the Electr c Coustruciiou Company. 

London, W.C.—The following tenders have been received for erece*’ 
tion of the electrical standardising, testing, and training inetitute at 
Southampton.row : 


Howard and Oo. oit vint ro s EE eo de a a PRA OVE £15,487 
Hi Lovatt En . 15,400 
C AZ ĩ edd aeai 15,000 
Dol... ↄ 14,875 
Jarrard: and Bons E ————— 14,747 
Colls and o n ᷑ ßxĩiðͤ TS - 14,680 
PERI Jd 14,549 
, iratni on OS ER E o FO) I PRU T 14,544 
Lawrence and Sons ........cccccssscssscscsseseensssseecee eterne 14,586 
Patman and Fotheringhhammmuw U —ꝑ . 14,373 
Holloway Bron ·᷑ OU[ U n.. „„ 14,300 
J. Osrmichael................... OR r e Rd 14,260 
Perry and Qo; . . ... 4 ————— — MP 14,160 


90 
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TRACTION. 


Branksome. —There is an agitation in favour of tramways in this 
district, which is contiguous both to Poole and Bournemouth. 

Cleckheaton. —The Yorkshire (Woollen District) Electric Traction 
Company propose to construct a tramway in the direction of the Moor. 

Barton Regis.— At the last meeting of the Rural District 
Council it was stated that the tramways company are promoting & 
Bill respecting the suggested tramway extension. 

Competition at Bradford.—In consequence of the electric tram- 
way competition, fares have been considerably reduced on the Great 
Northern Railway Company's line between Bradford and Shipley. _ 

Melbourne Tramway and Omnibus Co —The directors of the 
Melbourne Tramway and Omnibus Oompany, Limited, have declared 
5 nd at the rate of 10 per cent, per annum for the half-year to 

st ult. 

Nottingham.—A delay of about half an hour occurred on the 
electric tramway system on Tuesday owing to the trolley wire snapping 
The broken wire was replaced by a new length after the cars had ceased 
running for the night. 

Swedish Ratlways.—It is stated that the Administrative Board 
have decided, after an exhaustive enquiry on the Oontinent and the 
United States to recommend the Government to adopt electric traction 
on the Swedish Btate railways. 


South London.—-The electrification of the tramway from Camber- 
well-green to Peckham and New Oroes is now complete, and awaits the 
official inspection of the Board of Trade. It will probably be opened 
for traffic within the next week or so. 


- A special meeting of the Town Council has decided to 
apply in the next session of Parliament for an Act to empower the 
. Corporation to construct a temporary tramroad, telephonic communi- 
cation, and other works in connection with their waterworks. 

Stepney.—The Borough Oouncil have Spero ree the reconstruction 
of the following tramways Nok neti by the London County Council : 
(a) the tramway along the Oommercial-road, Leman-street, and Dock- 
street ; (b) the tramways along Whitechapel High-street, Commercial- 
road, Commercial-road East, and East India Dock-road. 

Hereford.—A scheme is afoot for the lsying down of a light 
railway, 2ft. Gin ga in Southern Herefordshire from Llangarren 
through St. Weonards, Llanwarne, Much Dewchurch, to Hereford 
It is desired that sidings should be as frequent as possible, so that 
every large farm on the route will be able to have its own siding. 

Bristol.—The Hanham Parish Council have approved the 1 
extension of tbe tramways from Hanham- street to Longwell Green. 
The Bristol Rural District Oouncil have appointed a committee to 
consider a proposal of the tramway company to extend the vomere 
to Long Ashton, The local Parish Council is not in favour of ths 
extension. : 22 . 

Neweastle.—About 30 men employed at the Byker tramway sheds 
went.out on strike on Monday morning. Oneof their fellow-workmen, 
a cleaner, it is stated, had a dispute with the manager, and in conse- 

uence ceased work. The others in sympathy refused to work until 
the matter wassettled. Other men were engaged, and all the yacancies 
were filled up during the morning. 

‘Lanoaster.—A discussion took place at the last Town Council 
meeting on a recommendation of the Tramways Committee to con- 
struct another route from the Castle Station by Market-street, King- 
street, Common Garden-street, and Brook-street, to Dalton-square, 
the present terminus, at a cost of £8,041. An amendment against 
the oue was defeated, and the proposals of the committee were 
passed. 

Paris.—A '' motor train, made up of a 50-h.p. automobile, three 
trailers for passengera, and two filled with ballast, has been 
making a teur through the principal streets of the city. The principle 
of the automobile train is that a shaft, with universal joints, runs 
from one end of the train to the other, and enables the driver of the 
tractor vehicle to guide the whole, all the wagons following the leading 
vehicle with ease. 


Middlesbrough. —A specia l meeting of the Streets Committee was 
held last week to consider the proposed extensions of the Imperial 
Tramways, in respect of which a Bill will be promoted in the next 
session of Parliament. After some discussion it was decided to hold 
a farther meeting in the carly part of the New Year, tbe borough 
engineer and the town clerk in the meantime to draw up reports 
relating to the subject. | 

—At to-night's meeting of the Boro 


Islington. h Council a pro- 
posal. will be. brought forward that the London 


unty Council be 


asked whether they would be prepared to take the electricity required. 


for running the tramcars under their control from the metropolitan 
borough councils who are also electric lighting undertakers, provided 
the latter are prepared to supply such electricity under suitable con- 
ditions and at reasonable rates. 

Johnstone.—The tramway has been completed in High.street for 
;1 e eleetric cars. Horning hae yet been done with the section from 

Chureh-street to the boundary of the burgh, and, as Mr. Murphy does 
not intend to proceed with this work at present, the Town Council 
have made 555 to the promoter to finish the work as 
scheduled, as if not carried out it would be a great inoonvenience to a 
thickly-populated part of the town. 

Barrhead.—The Town Council have unanimously approved of the 
application by the Glasgow Corporation for power to extend their 
tramway system to Barrhead. The Barrhead authority wished it to 
be stipulated that the line would be commenced immediately parlia- 


mentary sanction is obtained, but the Glasgow Tramway Committee 
undertake to lay the line only within the period allowed by Parlia. 
ment. The period asked for is five years. mu 

Dumbartonshire. —Àt a meeting of the Eastern District Committee 
of Dumbarton Oounty Council, the Electric Supply Oorporation notified 
their ictention of applying for power to construct a tramway between 
Olydebank and Dumberton. G Corporation also announced their 
intention to apply for an order for the extension of their system to 
Bearsden and Milngavie It was agreed to await the decision of the 
Oounty Road Board before dealing with the matter. 

Leeds. —The Tramways Committee have definitely decided to adopt 
the ‘‘ split turn " arrengement of working hours for the motormen and 
conductors, and considerable dissatisf exists among the men in 
consequence. The threat has been made that should the system be 
enforced the employés will go out on strike en bloc. It should be 
added that the mem in question is working satisfactorily on some 
municipally-owned tramway systems at the present time. 

Manchester.—Progress is being made with the suburban scheme 
set out in the Manchester Southern Tramways Act of 1903, 
and the Tramways Committee are authorised to deal with its pro- 
visions so far as they affect the city. The Act, it may be stated, was 

with the consent of the Oorporation. The scheme idea 
or tramway communication with Barton, Davyhulme, Urmston, 
Stretford, Sale, Northenden, Scockport, and Altrincham. 


Lytham and St. Annes.—The electric tram service between 
Lytham, 8t. Annes, and South Shore is g in popularity, due to 
the introduction of cheap winter fares, The cars do the journey with 
remarkable punctuality. Last season the company earned £13,300, 
With the full complement of cars running next season, a larger 
measure of success is anticipated. The company are hoping to mak 
arrangements for a through service to Blackpool and Fleetwood without 
rier: cars. 

Rewiey.— A conference has taken place between a sub-committee of 
the District Oouncil and the representatives of the Birmingham and 
Midland Tramway Company with reference to the construction of the 
proposed tramway from Old Hill to Blackheath, The company 
promised to send in a formal tender to the Council, so that they 
should have an opportunity of considering the price before giving them 
a contract for the work. The Board of rade have sanc & loan 
of £21,500 for the tramways, ö 

Central London Railway.—Traffic on the Central London Railway 
was dera on Sunday by two accidents, The first oocurred at the 
Bank Station at 3.30 in the afternoon, as a train was being shunted, 
and, in consequence, the traffic had to be worked between the British 
Museum Station and Shepherd’s Bush during the operations at the 
Bank. The other accident oc:urred at 5 45 at the British Museum 
through the same cause, necessitating traffic being worked between 
Marbie Arch and Shepherd's Bush only. : 


Rhos.—A special meeting of the Parish Oouncil has considered the 
action of the electrio tramway company in not extending their line 
from Johnstown to Rhos. The company wrote hes d that owing to 
a claim which had been made to the absolute ownorship of the road 
over which the tramway was to pass—e claim whioh they dispated— 
it was not the intention of the company immediately to construct 
thé portion of line alladed to. It was resolved to refer the matter to 
the Board of Trade and to the District Council. 


Giouocester.—The City Council have placed an order for 10 additional 
cars with the Brush Electrical Enginoering Company. Messs. Dick, 
Kerr, and Oo will supply the electrical equipment for these, as well as 
for the cars already under construction by the former. The Tramways 
Committee, having considered the question of using jarrah or katri 
blocks for all wood paving required for the light railways, have decided 
that jarrah wood blocks be used wherever wood blocks are specified as 
required, the additional cost being estimated at £652. 18s. 63. 


West Ham.—List week the first trial trip was made on the Oor- 
poration’s electric tramway system, the route covered being Plaistow- 
road and Ohurch-street, stopping at Plaistow railway brid The 
journey was sxtisfactorily made, the only difficulty met with g in 
the yard of the car-shed at West Ham-lane, where there are several 
awkward cui ves. Fifty cars have been ordered, and some have already 
been delivered or are awaiting transit. It is expected that & service 
for West Ham-lane, Stra ford, and Canning Town will commence 
running in February. 

Burnley.—An inquest has been held in which the question of 
tramoar guards was raised. It was stated by the tramway manager 
that the victim —a boy of four years—was drawn in at the side of the 
car, his body being found behind the lifeguard, but not ander the 
bogie, and that it was impossible to prevent such accidents, the move- 
ment of the bogie forbidding the use of nets. The boy being wedged 
under the car, jacks had to be used to extricate the body, and it was 
stated that the Burnley Oorporation was one among very few that 
provided jacke on care, | | 

Halifax.—The Tramways Committee have considered a letter from 
the Greetland District Council asking the Corporation to take into 
early consideration the continuation of the tramways to Greetland. 
The committee instructel the town clerk to reply that the parlis. 
mentary pere authorising the construction of the tramways ia the 
Greetland district had now expire l, and could uot be revived antil 
next autumn. It is probable that the municipality may next autumn 
apply to Parliament for powers of various kinds, and included in 
these msy be one or two tramway extensions, Greetland among the 
number. 

Birmingham.—The Tramways Committee of the City Council heli 
& sitting last week, when representatives attended on behalf of the 
Aston Town Council for the purpose of talking over certain matters 
with the committee respecting the arrangements for running the tram- 
cars after the close of the year. Colonel Yorke and Mr, Trotter on 
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‘Luesday officially inspected the new electric tramway between the city 
and Aston. This is the first length of the municipal system to be elec- 
trically equipped. The Tramways Committee subsequently met and 
decided to open the route on Jan, 4, instead of on Jan. 1, as originally 
arranged. 

Bootle.—At the last meeting of the Rural District Council some 
discussion took place on the proposed tramway up the Duddon Valley, 
which the Barrow Corporation propose to make permencot and 
objection was taken by some of the members to the level crossing on 
the Duddon Bridge-road. They objected to the line being laid down 
acroes the road permanently, and it was accordingly resolved, and a 
sub-committee was formed to approach the Ulverston Rural District 
Council, in whose district the level crossing is, to see if something 
could not be done in the way of opposition to the making of this 
crossing permanent. 


Lewisham.—4At the last meeting of the Borough Council the 
Special Tramways Committee recommended the Council to offer to 
the London County Council a contribution of one-third of the esti- 
mated cost of the street widenings in the borough in connection with 
the following four schemes: New Cross-road to Lee Green ; Gréenwich 
to. Catford; Lordship-lane to Forest Hill, and Lewisham High- road to 
Forest Hill; and that the resolution of the Oouncil of Sept. 23 be 
altered or varied accordingly. As tbe recommendation involved an 
expenditure upon capital account of & sum exceeding £1.000, con- 
sideration thereof stood over until the next meeting of ths Council. 


Leioester.— The construction of the electric tramways is makin 
rapid progress. Seventeen miles of single t-ack have been complete 
by the direct labour of the Oorporation workmen, under the control of 
the borough engineer, and the necessary paving work in connection 
with the track and side paving has absorbed 14 million hardwood 
blocks, 34 million granite sette, and 44 acres of land have been leased 
from the Corporation estate as a site for the main car depot. Oontracts 

amounting in the aggregate to a little over £190,000 bave been let for 
the power station, car-shed», electric installation, ete., which, without 
exception, are all in most advanced stages, and the permanent.way 
work (done by direct labour) is also well advanoed. 


Mid-Yorkshire.—Moessrs. J. G. White and Oo., the firm who con- 
structed the Mid- Yorkshire tramways in the Shipley district, and who 
are the chief owners, have sent a communication to the Tramway Oom- 
mittee of the Bradford Oorporation, offering to enter into negotiations 
for the Sog ad the cars over the existing track by the Bradford 
authorities. e powers obtained by the promoters provide for exten- 
sions to Keighley and to Ilkley. with branch lines to Baildon and 
Frizinghall, the latter by the Valley-road route. Messrs. White 
and Co. propose to carry the lines forward to Bingley and Baildon, and 
poss to Frizinghall, and to include these portions in the suggested 

ease, The matter has not yet been considered by the Tramways 
Committee. | 


Newport (Mon.).—The Electricity and Tramways Committee have 
decided to recommend the Council to proceed with the s:heme for 
running electric cars over the Stow-hill route. The recommendation 
is that & single track be laid instead of the double line, which has been 
sanctioned by Parliament. By the adoption of the single line sufficient 
space will be left for uninterrupted vehicular traffic. Ele: trio motor. 
care or 'buses have been advocated instead of the tramoars, but it was 
found from enquiries made in other towns that the tramcar was likely 
to prove the more satisfactory method of meeting the requirements of 
the district. Should the Council sanction the Stow-hill scheme, it will 
be proceeded with early in the New Year, and it is hoped to get the 
line equipped ‘by Midsummer. 

Additional Trafic Returns.—Anglo-Argentipe, £420 decrease; 
Barcelona Ensanche y Gracia, £131 increase ; Barcelona, £103 decrease ; 
Brisbane, £11 decrease (month of November, £10,544, increase £253) , 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,659 ; Buenos Ayres and Belgrano Electric, £125 increase 
(month of November, £14,142, increase £444); Calcutta, £55) 
increase; Cape Town (month of November), receipts £16,785, expendi- 
ture £8 673; Isle of Thanet Electric, £78 decrease ; Lisbon Electric 

"ix nth of November), receipts 91,526 milreis, expenses 62,069 milreis ; 

exico Electric (month of November), receipts £47,350, expenses 
£27,600 ; Perth Electric, £255 increase ; Port Elizabeth (month of 
November), receipts £4,075, expenditure £2,980, 


Poplar.—At the last meeting of the Borough Oouncil the General 
Purp: ses Committee reported that the London County Council pro- 
pa to adopt for the existing tramways running along East India 

-road and the proposed extension to the Iron Bridge a conduit 
system of electrical traction precisely similar to that adopted for 
certain of the Oouncil's tramways south of the Thames, They had 
applied to the Board of Trade for approval of the system of electrical 
traction The borough surveyor had examined the plans submitted 
py the London County Council, and was satisfied that the interests of 

e borough were sufficiently safeguarded. The erem proposed to bo 
adopted was that already approved by the Council, and the committee 
recommended that the plans be adopted, which was agreed to. 


Greenwich.—At the last meeting of the Borough Council the 
General Purposes Committee reported that they had had under con- 
eideration further letters from the clerk to t! e London County C -uncil 
stat ing that the time had now a rived for his Council to decide whether 
they would proceed with their Bill for the session of 1904 for the 

roposed tramway from Deptford to the Royal Herbert Hospital, 

booter's-hill via Blackheath, and for a double line from Greenwich 
to Oatford, and asking whether this Council could see its way to make 
the n contribution of one third of the net cost of the incidental 
street widenings. The Greenwich Council bad already signified con- 
sent to the tramways, but had refured to make the contribution, and 
the Council decided that they were una ble to vary their resolutions in 


the matter, 


eulogises 
The overhead trolley is now in gene:al use, and storage batteries 

been entirely done away with. One can travel any distance from one 
to five or six miles for 1d., and transfer tickets enabling 
change cars are supplied. The working expenses are about 74d. per 
mile, The tramways belong to a company, which holds a 40 years’ 
lease from 1898 from the municipality, the latter having the right to 
buy the lines in 1908. 


Tramways in Denmark.—The British Consul in Copenhagen. 
the tramway system of the Danish capital in his 1 
a ve 


gers to 


This company has a capital of £889 000, and 
employs 793 conductors and drivers, with . about 127 hands in the 
various sheds, track cleaners, ete., besides day labourers. Thore are 
184 motorcars and 75 trailers, in addition to 26 horse cars and 17 omni- 
buses. The length of the tracks, double lines, is about 19 miles and 
about eight miles single lines. The cars up to the present have been 
built in Germany and Denmark, also the electric plant, but the consul 
sees no reason why British firms should not compete for these supplies, 
which run into many thousands of pounds. 

Bolton.—The question of lifeguards was discussed at an inquest 
held on the body of a woman who was knocked down and run over by 
a Corporation tramcsr on Christmas Eve. A juror asked what kind 
of a lifeguard was attached to the csr, and was informed, ‘‘ An old 
po board." The foreman said he had heard of csses where a child 

ad been picked up by the guard and saved. The Coroner: Yee, the 
catcher. We have had two or three of these cases. The Foreman: 
We cannot understand how it is this guard shou'd have had no effect 
in protecting the woman. Mr. Alderman Miles, the chairman of the 
Corporation Tramways Committee, who was present at the enquiry, 
said they had three or four kinds of lifeguards under trial now, and 
they had been testing lifeguards for some considerable time. The 
moment the committee could get hold of one which they considered 
of real utility they would id i it, but he was informed the committee 
felt there was no such guard as ue would deem really capable of 
assisting materially in ssving life. The jury returned a verdict of 
accidental death, and adde i that no one was to blame. 

Walsall.—Thoe Corporation tramways were formally inaugurated 
yesterday, though the lease to the South Staffordshire Tramways 
(Lessce) Company did not expire until midnight, and to-day the cars 
will run under municipal auspices. The only drawback to the change 
of management is a break in the through connection between Walsall 
aud the adj»ining Black Country towns of Wednesbury and Darlas on. 
The Corporation terminus is at a point where the Darlaston road 
branches off from the Wednesbury road, and beyond this the tramway 
company run their care to and from each of the towns named. As a 
matter of fact, a somewhat extensive residential district within the 
borough, but beyond the point indicated, is not served at all by the 
Corporation cara, this perhaps being the weakest point in the Corpora- 
tion scheme. It is, however, ur thst the arrangement which has 
been made will prove to be most convenient to the publie generally, as 
it will allow of the Corporation cars and the lessee company's cars from 
Wednesbury and Darlaston meeting at one terminus, and it is under. 
stood that the Corporation will run their cara in euch a manner that 
the inoonvenience of changing from one line to the other will be 
minimise as much as possible. | : 

Stourbridge.—At the last meeting of the District Council the 
Clerk read a letter from the Dudley, Stourbridge, and District Electric 
Traction Company referring to a question of doubling the track along 
the route from Coalbournbrook to the Ridge on the Kinver line. The 
Council had deferred giving their consent to the proposed new double 
line until definite assurances had been given by the company on certain 

ints. . The secretary now wrote that the compeny would undertake, 
in the event of their proposals being hg raged and subject to powers 
being obtained for the whole route from Mr. Foley and adjoining local 
authorities, to give a through service of cars between Stourbridge and 
Kinver on completion of the work, such service to form part of the 
ordioary Kinver service. They would also carry passengers riding via 
Eaville-street to the Ridge Top for Id., and that the last-named point 
should be the stage for all ordinary cars working on the Eaville-street 
section. The company also atated they were prepared to comply with 
certain requirements of the surveyor. They realised the urgent need 
of some improvement to enable the public to gain free and quick access 
to Kinver, and it was owing to this thet they submitted the proposed 
improvements. The communication was referred to the Railway Oom- 
mittee of the Oouncil. 

Electric Railways in the United States.—Fifteen years ago the 
total length of electric railways in operation in the United States was 
86 milee, on which 172 cars were used. The census report of June 30 
last year showed 22.589 miles of electric road using 67,199 cars, and 
requiring 1,298,133 b.p. for their operation. These roads carried 
during the preceding 12 months nearly 6,000,000,000 passengers. The 
total gross earnings wero £48,316,959, the operating expenses bein 
£27,802, 400, paring net earnings of £20,514 559, The socia 
influence of this industry is further indicated by the number of 
hands to which it gave employment on the various roads. The 
138,183 employé: reported earned £16.927,255, or an average of about 
£123 each per annum. In the 12 months following the date of this 
report nearly 3 500 additional miles of railroad were laid, bringing up 
the total length of railways in the country to nearly 26,000 miles. 
The early electric cars were for the mort part old horse cars, mounted 
on improved trucks, and carrying 20-h.p. electric motors, capable of 
mak ng. at the outside, a speed of 12 miles an hour. Now the electric 
car can make its 40 miles and more an hour, if need be, and some of 
the electric roads are putting on sleeping-cars nearly 60ft. long, each 
equipped with 600 h.p. in electric motors. Some of these cars have 
10 compartments, with upp r and lower berths, that fold up during 
the day, and are so a‘justed that the car can be converted into a 
parlour car, having 20 chairs for the day service. 

Glasgow.—In coming to their decision not to alter the present 4d. 
stations on the tramway system, the sub-committee of the Town 
Council were mainly influenced by a memorandum prepared by the 


32 


THE ELECTRICAL ENGINEER, JANUARY 1, 1904. 


general manager. In the course of this document Mr. Youug points 
out that the jd. stage forms the unit on which all other stages are 
based, and these must be measured from the centre outwards, Over- 
lapping 4d. stages are unworkable. It ie desirable that 4d. stations 
should be placed, as far as practicable, at important junctions. This 
is generally effected by the present stages of about half a mile. The 
proposed extension of the 3d. stage would remove the stations from 
many important gathering points If new stations were placed at a 
comparatively short distance from these stations, the conductors could 
not collect the fares before reaching the new station. This would 
apply noticeably to stages where the percentage of 44. fares taken by 
artisans at the meal hours is very great. It is poiuted out that onl 
one in five of tke '' workmen " using the carly morning cars is a tá 
passenger. Seventy-two per cent. are 1d. passengers. ir the 4d. stage 
were lengthened to three-quarters of a mile, it is estimated that 
12 per cent. of the Id. passengers would avail theinseves of it, cinsiog 
a loss of £26,000 a year. The extsnsion would no doubt aggravate 
the difficulty experienced from jd. passengers crushing out higher 
‘* fares at the rush hours in the eveniug. Mr. Y:.uog farther ints 
out that we shall probably experience a period cf hid trade, during 
which the revenue is certain to be adversely affsoted. This year the 
department are being called upon to meet largely increased erpendi. 
tute, the increase for local taxes alone being over £25 000. 

Sheffield. —One of our northern contemp raries has been dilating 
on the excellence of the tramway service in the city and tbe hugs 
proportions which it has assumed since the introdavtion of electric 
traction. Looking back over the past year, the removal of Mr. 
A. L. O. Fell, who has done splendil worz as general manager of the 
undertaking, to a similar position under the London County Council, 
and the appointment of Mr. A. R Fearnley, of Birkenhead, to the 
vacaucy thus created, are the most important changes that have taken 
place. It is estimated that 61,178,618 passenger have been varried 
over the system during the year, made up of over 11 millions prying 
zd. fares and nearly 50 millions Id. fares. The number of car miles 
run works out at about 5,513,545, or nearly a million more than last 
year. The number of car routes now open is 16, an increase of two 
during the vear. There are 57 miles 6 furlongs 6:5 chains single 
track open for service, being au increase of nearly eight miles 
on the year, aud the number of cars in portesson of the Oorpora- 
tion is 218. This number will shortly increased by an addi- 
tional 25. The average number of ordinary cars running daily 
throughout the year has been 119, compared with 115 in 1902, aud 
the special cars number 40, against 27. e employés in the depart. 
ment number 1,379, or nearly 100 more than a year ago. Important 
additions have been made at the Kelham Island power station, 
including the erection ofa new generator and engine and new boilers with 
mechanical stokers, There have been other improvements, all tendinz 
to bring the plant up to date. The ventilation 1n the basement of the 
Kelham Island works, which was a source of great annoyance to the men, 
has also been improved. Oae of the most important s -hemes in connec- 
tion with the tramway department is the extension of the Qneen's-10a1 
car-sheds. The new building, when complete, will run 578 t. along 
the Qaeen's-road, and, with the existing sheds, wll provide accom- 
modation for 130 cars. The present sheds give sufficient space for 
85 cars. There will be sufficient room for 17 care to be under 
reper at one time, and the plans, which have been prepared in the 
office of the city surveyor, provide fot a smithy, michine- rooms, 
joinery department, caretaker’s house, aod offices. The mew 
extensions will apes ( all the available land, and with tbe sheds 
now in occupation will cover an ares of about 8,000 square yards. The 
cost of these extensions will amount to about £20,000. A controversial 
pont during the year has been the question of advertising on the cars. 

he committee were some time in ariivingat a decision, but eventually 
the vote went in favour of the advertisements, and the general opinion 
is that they are not so ugly as was at first anticipated. The solution 
of the dry-seat problem remains to be satisfactorily settled. But in 
order to keep gers on the upper deck free from the attacks of 
inclement weather, the committee have erected coverings on many of 
the cars, and, although the beauty of the vehicles is not inoress d 
thereby, the improvement bas been much appreciated. The year 
closes with some minor regulations as to parcels which passengers are 
allowed to carry inside the cars. 


LIGHTING AND GENERAL. 


Malton.—The Northern Counties Electricity Supply Company will 
commence opera-ions with the laying of cables, etc., early in the New 
Year. 

Foreign Contracts.—Messrs. Rowland Carr and Co. report 
receipt of a further large repeat order for troughing and roadway 
frames and covers for Oporto. 

Agencoy.—The Union Cable Company, Limited, have appointed 
Messrs. Palmer and Taylor, 50, Wellington-street, Glasgow, sole repre- 
sentatives for Scotland for electric cables and wires, Messrs. Palin or 
and Taylor will hold a considerable stock of cables. 

Lundberg Switch Litigation.—4A reference to the case Tucker 
v. Lundberg will be found in our advertisement columns. Our readers 
will be pleased to hear that this case has been dismissed for want of 
prosecution, and that Mr. A. P. Lundberg was awarded costs. 

Edmundson's Electricity Co.—The directora have declared an 
interim dividend of 5 per cent. per annum on the ordinary shares of 
this company, payable on Jan. 15, 1904, for the half-year ended 
Sept. 30, 1905. 

Beckenham.—A letter from the Kent House and District Improve- 
ment Association requesting the Oouncil to give early attention to the 
electric lighting of Beckenham-road from Olock House Bridge to Kent 
House-road, is before the Electric Lighting Committee of the Urban 
District Council, 


Manchester. —At a recent meeting of the Electricity Committee, it 
was stated that for tho four weeks ended Deo. 19 the total output was 
3,606,372 units, an increase of 1,067,004 units over the corresponding 
period of 1902. 

Gillingham. —The Parish Council have decided to request the com- 
pany who have the electric lighting provisional order to make a canvaes 
of the town with a view to the formation of a company by them, or 
locally, with the option of purchase by the Council. 

Leek. —The Urban District Council have agreed that, in addition to 
the flat rate of 6d. per unit already decided upon, there should be an 
alternative maximum demand rate of 7d. and Id. An application for 
a large supply of electricity for power is uoder consideration. 

The Savey.—Exe tiv 22 vears ago last Tuesday, that was on 
Dec. 29, 1881, Mr. Doyly-Carte, then running (:ilbert and Sullivan 
operas for all he was worth, installed the electric light at tho Ssvoy. 

is was the first electiic light installation in a London theatre. 

Erith.—The Council have decided to undertake forthwith the 
wiriog and fitting of consumers' premises, the cost to be paid by the 
Council to the contractor, and repiid to the Council by the owner or 
oscupier of the premises by quarterly instalments over a period of 
three or five years. 

Bray. — Tenders are to be invited for an 80.gallon cistern. The elec. 
trical engineer's last report stated that the plant was running fairly 
satislactory, but e effurt oli ould be made to have new plant installed 
without delay. Mr. Hammond is to be written to to arge on the work 
as soon as possible. 

Exeter Cathedral —Mr. H. A. Willey is providing an installation 
of electric light for the cathciral. Part of the lights were in use for 
the first time on Christmas Day. Mr. T. Hammond, A. I. E. E., is the 
consulting engineer; and Mr. Munro, city electrical engineer, is 
engaged in the carrying out of the scheme. 

Sunbury.—The District Council bave approved an syreement with 
Messrs. Edmundson's, Limited. The company will supply current to 
private consumers at 7d. per unit for the hret hour, aud 34. for each 
following hour, and will charge for publi: lightiog at 241. per anit per 
Hour, or £2. 17s. 6d. per lamp per annum, the light to be 25 c.p. 
per lamp. 

Tynemouth. — The searchlight presented to the Tynemouth 
Volunteer Life Brigade by Mr. Rolar d Philipeon, of Tynemouth, will 
be firmally presented by the donor at a special drill on Saturda 
evening, when Mrs. Philipeon will switch on the light. The p 
ings will be presided over hv Sir W. H. Stephenson, ex- Mayor of 
Nowcastle. 

Dalkey.—A London syndicate who appears to be anxious to invest 
Ja-ge sums cf money in Irish enterprise, particularly in electric light. 
ing, has communicated with the Urban District Council. The clerk 
has bien instructed to ask for a statement of definite terms as to what 
would be the cost of public lighting in the township, and at what rate 
private consume s would be charged. 

Wolverhampton. —Some large electrical orders have reached the 
works engaged in this industry, and will oocapy se~eral months to 
execute. At the Electric Construction Corporation s factory, Bushbury. 
an important contra:t has come from the Admiralty and also anothe- 
one from a leading home railway oompany, wbile owners of other 
works aad publ c bodies are orderiog for installation purpoees. 

Wood Green.— At the meetiog of the Urban District Couacil oa 
Wednes lay, the «ectric light was dis:ussed at great length. Co incillot 
Leake moved that a pzevious resolution to apply to the Loc il Govern. 
ment Board for sanction to borrow £43,000 for the purpose of generat- 
iog and distribating electiivity be rescinded. The proposer favour. @ 
a company un dert king the scheme. The moti»a was lost, only three 
supporting it. ! 

Wrexham —The Town Council will apply for sanction to borrow 
£5,300 for electric lighting purposes. They have also agreed that ia 
future the charges for curreut bs fixed at a uniform pr.ce of 43d. per, 
unit for current supplied as from Jan. 1, with a discount of 24 per 
cent, if paid within a month, but that in thecase of the few consumers 
who take 1,500 units or upwards in any one quarter the charge ahould 
remain at 44d. A satisfactory report on the units of electricity gene- 
rated during the month as compered with last year has been presented. 

Christmas Exoursion.—By arrangement with the Great Oentral 
Railway a large number of employés of the Manchester works of the 
British Westinghouse Oompany visitiog London for Christmas had, 
we are informed, an unusually pleasant and speedy journey on 
Christmas Eve. The railway company ren a special traio, without 
stopping, from Manchester Central to Marylebone—206 miles—in just 
over four hours, "The servioes of the catering department, under th« 
supervision of Mr. Barton, the Sheffield district superintendent, were 
eminently appreciated. 

Hunslet —A representativo from the Yorkshire Ele:tric Power 
Company attended the list meeting of the Rural District Council, an | 
entered into an explauation of the terms ou which electricity could te 
supplied to the Council. He state 1 that the price for public lightiuy 
would be 2d. per unit, or about sn average of 393. per lamp per ayaum 
The compavy would lay cables to sub.statiops in central positions, and 
the Council would have to lay their own cables from these. The chary: 
for individual users woald be from 4d. to 13d. per unit. They wouli 
be in a position to commence tli» supply in D':cembe:, 1904. 

Stock Exchange.—Th: Stock Exchange Committee have ordere | 
Blackheath and Greenwich District Electric Light Company, Limited, 
50,000 7 per cent. cumulative preference shares of £1 each, fully paid, 
Nos. 150,001 to 200,000, to be quoted in the offizial list. The com- 
mittee have been asked to allow the following securities to be quot d 
in the official list: Consolidated Electrical Company, Limited, 109,251 
ordinary shares of £1 each, Nos. 1 to 109,251: Kalgoorlie Electric 
Power and Lighting Corporation, Limited, 150,000 cumulative 6 per 
cent. preferred shares of £1 each, fully paid, Nos. 1 to 150,000. 
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Barnstaple.—The municipal electricity undertaking has scarcely 
been in working order for a year, but its success has already exceeded the 
most sanguine anticipations. The first 12 months’ working will show 
a good profit, the Town Council being enabled to pay £700 interest 
upon capital, whilst having a large sum in hand towards the redemp- 
tion. ere appears to j^ a good demand for current for motor 
purposes. 

Bispham.—On the minutes of the Lighting Committee coming up 
for confirmation it was suggested that as the Blackpool Corporation 
would not extend the gas-mains into the village, they should approach 
the tramway company with a view to getting overhead cables taken 
into the village. The place could be very well lit by putting electric 
lamps on the present posts. This could be done as cheap as by gas, 
and possibly cheaper. 

Ferranti Limited.—From Jan. 1 the sales administration of the 
company’s meter department will be conducted at Donington House, 
Norfolk-street, by Mr. F. Barnes Spencer, M. I. E. E., as representing 
this branch of the company's manufactures. Both the continuous 
and alternating current types of meter are now entirely standardised 
for all sizes, and are manufactured throughout at the company’s 
works, Hollinwood, Lanoashire. 

Annual Concert.—The annual concert given by the employés of 
the Robertson Electric Lamp Works took place at the Brook Green 
Works on Dec. 19, in the dining hall of the factory. A compavy of 
over 800 assembled, and the concert was a great success in every way. 
The chair was taken by the manager, Mr. Wilson, and several of the 
directors, including the chairman (Mr. Hirst), honoured the company 
with their presence, An excellent programme of 26 numbers was 
carried through completely. 

Londonderry.—The electrical engineer (Mr. Macrory), in a report 
adopted at the last meeting of the Private Lighting Committee of the 
Corporation, showed the pro of the cable work. He also reported 
that the first boiler had ved and was being placed ; that a price 
had been obtained from the Western Electric Company for the extra 
large fase-box boards ; and that he had received complaints regarding 
the reinstatement of pavements from the city surveyor, and had handed 
them to the cable contractor. 

Johannesburg.—On Tuesday, Dec. 1, a serious fire occurred at the 
Johannesburg electric light station. We gather from the descriptions 
published in the Johannesburg papers that the fire commenced at 
the switchboard, and was spread by the insulation of the con- 
necting cables. It occurred in the oldest portion of the works, in 
which single-phase alternators were used. ght of these machines 
were partially destroyed, but the new three-phase plant was not 
injured. Iu consequence of this the supply could be resumed quickly. 


Acoident.—A few days ago a young man named Joseph Firth, 
employed by the Ph«nix Dynamo Company, Limited, of Bradford, 
was engaged at the Bolton.road electricity works of the Bradford 
Corporation when he met with a somewhat serious accident. Some 
alterations in the electrical fittings are being carried ont, and Firth, it 
appears, was at work behind a live switchboard when by a short- 
circuit he received a spark of between 2in. and 3in. in length full in 
the face. His face and the top of his head were somewhat severely 
burned. 

Electrical Exhibition.—In a recent dispatch to the Foreign 
Office, H. M. Oonsul-General at Warsaw reports that sanction has been 
obtained for an electrical exhibition to be held at Warsaw from May 
to September, 1904. The exhibition will include a special section for 
new inventions in this direction : foreign exhibitors are invited to take 
part. It is understood that permission is to be granted for the admis- 
sion of exhibits free of duty. All communications respeoting the 
exhibition should be addressed to the Committee, Philharmonis- 
building, Moniuszki-street, Warsaw. 


The Distribution of Electricity in Canton Waadt.—The 
electricity works erected by the Compagnie Vaudoise des Forces 
Motrices des Lacs de Joux et de l'Orbe for the supply of electricity to 
190 parishes in Canton Waadt were recently inaugurated. The power- 
house is situated near Vallorbe, and utilises a 781ft. fall of water from 
Lake Joux, from which a total of cover 10,000 h.p. is available. The 
current generated is transmitted at a pressure of 13,000 volts, the 
tare being wound to yield this voltage direct. The Maschinen- 
abrik Oerlikon have supplied the electrical equipment. 


Progress in Norway.—A supply of 5 for lighting and 

wer purposes has recently been inaugurated in Drammen, Norway. 
The supply is obtained froma power - house situated at Gravfos Fall, about 
254 miles distant from the town. This power- house is designed for an 
output of 5, 400 h. p., furnished by six turbo - generator units of 900 h. p. 
each. The electrical energy is transmitted at a pressure of 25, 
volts to & transformer sub-station in Drammen, where it is reduced 
for distribution. The Maschinenfabrik Oerlikon supplied the whole 
of the electrieal plant used in connection with the above scheme. 


Beeston Telephone Works.—About two years ago the National 
Telephone Company became tbe owners of this factory, which covers a 
considerable area, and from Dec. 1 the British Ericsson Company, a 
branch of the Stockholm telephone makers, took over the whole 
concern. Notwithstanding the recent fire about 250 hands are now in 
cool et hoop at the works, and work is to be found for 20 more 
immedi tely. The company have their own electric light installation. 
The central portion of the building, where the fire was confined, has 
not yet been touched, but the company hope to begin building 
immediately after Christmas. 

Gloucester.—Tho electrical engineer (Mr. W. J. Bache) reported to 
the Electricity Supply Committee on Dec. 16 that threc small arc 
lamps had been erected in Lower Westgate-street, and that they had 
been lighted since the 12th ult., and found satisfactory. Mr. Bache 
reported as to the progress made by the contractors with the extension 
of the generating station, and the town clerk was instructed to write 


Mr. Hammond and the architect as to the importance of completing 
the works at the generating station within the time allowed for com- 
pleting the works under the various contracts, We learn that, 
compared with this time last year, there is an increase in private 
consumption of about 20 per cent. 

Annual Dinner.—The first annual dinner of the staff and employés 
of the Salford Corporation electricity department was held at the 
Horseshoe Hotel on the 16th ult. Mr. Councillor Hodgson (deputy- 
chairman of the Electricity Committee), Mr Charles D. Taite (borough 
electrical engineer—in the chair), „and 108 members of the staff 
attended. A most evjoyable smoking concert followed. During the 
course of a speech Mr. Taite gave the following particulars of units 
sold: 1896, 52,000; 1899, 400,000; 1902, 1,250,000; 1903, 
4,750,000. The number of lampe connected to the mains at the 
present time was, he said, equivalent to 100,000 8-c.p. lamps, and the 
total horao-power in motors, eto, amounted to nearly 2 000. 


Dunfermline. —It is reported that the Fife Electric Power Company 
have decided since the decision of the Government to establish a naval 
base at Rosyth to make Dunfermline their centre. Ia the Act incor- 
porating the company and conferring power upon it, provision is made 
for acquiring lands tor generating or power stations only at Comrie, 
Oowdenbeath, Cupar, Markincb, and Leven, but one of the sections 
enacts that lands elsewhere may be obtained by agreement. Various 
Bites in the vicinity of Danfermline have been examined, and it is 
understood thst it has practically been decided to erect a station on 
burgh lands lying between the Town Loch and the West of Fife Mineral 
Railway. For a line of tramway to Rosyth at least two routes are 
available, and both are to be surveyed shortly. 


Devizes.—At the last meeting of the Urban District Council a report 
was presented from Mr. Wingfield Bowles, consulting engineer for the 
proposed electricity supply scheme, It is proposed to place the station 
near the wharf. The compulsory area consists of the greater portion 
of the town. The engineer recommended that the central station 
should be of sufficient capacity to supply the whole of the borough, 
but in regard to the mains, etc., it is only contemplated to supply the 
compulsory area, The cost was estimated by the engineer at £15,600, 
which, with the cost of the order and fees, etc., will amount to 
£17,000. It was decided to apply for a provisional order, and the 
engineer was instructed to procecd with the detailed plans and specifi- 
cations, so that tenders may be invited immediately after the provisional 
order is obtained. E 

Fulham.— Mr. A. J. Fuller, the borough electrical engineer, is pre- 
paring a special report desling with the conversion of the whole of the 
side street lighting from gas to electric incandescent lighting. We 
understand that this report is now before the committee, and probably 
a trial will be made of some two or three hundred lamps, The output of 
the past week has more than doubled itself in comparison with the 
corresponding period of last year, and since Mr. Fuller took charge in . 
March last the consumers have increased from 650 to 1,020. The 
Granville Theatre of Varieties has been connected to the Corporation 
system. The connection had to be given temporarily in the first 
instance owing to the failure of the private plant of the theatre 
company. In connection with the dust destructor the maximum 

uantity ever burnt in & week was attained last week, when some 


760 tons of house refuse were consumed. 


Kilmalcolm.—The electric light was switched on for the first time 
on Ohristmas Eve, when St. James's Church was successfully lighted, 
A provisional order was obtained by the Kilmsloolm Electric Lighting 
Company in Muy last, and about 40 householders have promised to 
take the light. The amount of rock which was encountered in the 
streets necessitated a good deal of blasting, but already about three 
miles of cables have been laid. The power station is built of corru- 
gated iron, and is divided into engine-room, boiler-house, accumulator- 
room, offices, and store. There is au engine and two dynamos, and 
room has been allowed for two other sets and an additional boiler. 
There is an iron chimney stalk 80ft. high. The burn which flows 
past the station has been used for feeding tlie boiler, and next winter 
it will be used for condensing purposes. The price per unit for the 
light will be 6d. Mr. James Brown is resident engineer. 


Newquay.—A meeting of the Urban District Council has consented 
to the electric light installation proposed to be provided by the 
Southern Counties Electricity Corporation, subject to a formal agree. 
ment being completed not later than Jan. 8, 1904, between the 
corporation or the Council, and that no constractional work of any 
kind be carried out during July, August, and September. The 
corporation is to supply the Council's lamps at any point within 75 
yards from the corporation's main and to other lamps not more than 
that distance from each other, provided the Council agree for not less 
than three years. Meters are to be suppiied free. The system is to be 
submitted for the approval of the Oouncil The Council are to have 
the option of purchase, and within seven years, by giving 12 months 
notice of intention to purchase, which will either be by valuation or on 
terms similar to the Winchester scheme. The cost of public lighting is 
not to be more than 4d. per Board of Trade unit, and for private use 
6d. per Board of Trade unit. 

Electricity Supply in Brescia. —The water power which abounds 
on the south side of the Alps iu Italy is rapidly beiog utilised by the 
erection of central stations. What will be one of the largest of these 
stations is now in course of construction at Caffaro, for the supply of 
electricity in the province of Brescia, which borders on the ian- 
Austrian frontier. The power-house equipment will comprise five 
turbo-generator sets of 2,500 h.p. each—total, 12,500 h.p. each. The 
main transmission line to Brescia is 31 miles long, and the current will 
be conveyed through same at a pressure of 40,000 volts. When com- 
pleted this scheme will share the distinction with the Bülach-Oerlikon 
undertaking, belonging to the Maschinenfabrik Oerlikon, of being the 
only example in Europe of the practical transmission of electrical 
energy on a large scale at so high a pressure, In conjunction with the 
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oue nons at Caffaro a traneformer sub-station containing plant of 
250 h.p. ie bei: g erected in Brescia to drive an electro-chemical 
factory. The whole of the electrical «quipment for both stations is 
being supplied by the Oerlikon Company. 

Woking. —We learn that the installation of the electric. light at 
Wokiug Junction has so far given complete satisfaction. The work is 
beiog carried out in sections, aad at present only the atetion premises 
are lighted by incandescent lamps. Standards for a number of arc 
lamps have been erected at both ends of each platform. The gas lampe 
will be retained for use ia case of emergency. One great idis ino à of 
the new system will be the improved lighting of the goods yard, where 
the 1 operations are bound to entail considerable risk unless 
there is ample light. The work of completing the installation is being 
rapidly pushed forward, and will be finished early in the New Year. 
The current is being taken from the Woking Electric Supply Oom- 
pany, by means of a special cable terminating at the transforming house 
on the London and South-Western Railway premises. The railway 
company heve undertaken the entire work of wiring and installation, 
and this has been carried out under the supervision of Mr. Bircham, 
who is at the head of their electrical engineering department. At 
present Salisbury is the only other station on the system where the 
electric light is the only means of illumination employed. 

Recently a deputation from the Blackpool Trades. 
men’s Association, consisting of Mr. T. Donnelly, J.P., Mr. Rhodes, 
and Mr. R. H. O. Hill, met the Electricity Committee to plead that 
if the charges for electric lighting are to be reduced at all, they should 
reduce the 7d. maximum rather than the 2d. minimum. It is pro- 
posed to reduce the seoond to 1d. The Chairman assured the deputa- 
tion that no decision had been come to at all in the matter. Mr. 
Furness, the electrical engineer, had prepared for tho visit by pro- 
viding charts showing how the present system worked. He showed 
how the system would act if the maximum or minimum were reduced. 
It was proved that if the maximum were reduced it would give the 
largest discounts to those who were their worst customers—that is, 
those who use electricity the shortest time—but if they reduced the 
minimum to ld. they would be giving the advantage to those who 
most deserved it from the electricity department's point of view because 
they were the best customers. The deputation did not advocate a fixed 
charge, neither did the committee nor Mr. Furness. The latter pointed 
out that of 200 boroughs 165 had the Blackpool system of charging. 

Engelberg-Guoerne Transmission Scheme. —Among the generat- 
ing stations at pen in course of erection in 3witzerlaud, that 
destined to supply Lucerne is perhaps the most noteworthy. This 
station forms part of a complete scheme submitted by the Maschinen- 
fabrik Oerlikon in competition with other prominent Oontinental firms, 
and adjudged to be the best adapted to the local conditions by a com- 
mittee of experts. Oonsequent upon this judgment, the firm in 

uestion have been entrusted with the carrying out of the whole of the 
electrical work involved by the scheme, including the equipment both 
of the central station in Engelberg-Obermatt and of the transformer 
sub-station in Lucerne. The distance from the power-house to Lucerne 
is roughly 184 miles. Turbo-generators for a total output of 
14,000 h.p. are to be installed at Obermatt. These generators will 
deliver to a battery of step-up transformers designed to supply 
current to the main transmission line at a voltage of 27,000. At the 
transformer sub-station in Lucerne this current will be reduced again in 
pressure to 2,600 volte for distribution locally. The same generating 
station will also provide Engelberg and the whole Canton Obwalden 
with electricity for general lighting and power purposes, besides for 
working the Lucerne-Engelberg Railway. 

Explosion Enquiry.—There has jast been issued the report from 
the Board of Trade Surveyor’s Office, 79, Mark-lane, London, of a 

reliminary enquiry (No. 1,465) into the circumstances of an explosion 
rom two cast-iron tee-pieces at the Brompton and Kensington central 
electric lighting station, London, which occurred on Aug. 24. No 
one was killed or injured. Both tee- pieces were fractured, and portions 
of them, together with their attachments, were blown away from the 
steam-pipes to which they had been connected, and permitted steam 
at 160lb. pressure to escape into the boiler-room. The explosion 
resulted from water hammer action following the admission of steam 
to the main range before the pi were sutticiently drained. Mr. P. 
Samson, the engineer surveyor-in-chief, in the course of his observa- 
tions says that it is desirable iu all cases that the drain pipes should 
be so arranged that the attendant, when he regulates the ain valve, 
can see the escape from the open end of the pipes, so that there can 
be no doubt as to the pipes being clear or the valve or cock open. The 
fitting of the non-return valves in the outlet pipes of steam-traps or 
other draining arrangements is a dangerous practice, being one that is 
favourable to the formation of a partial vacuum in the steam-pipes 
and the consequent accumulation of water in them if steam leaks past 
the boiler stop valves.— The Times. 


Redruth.—At the meeting of the Urban District Council on Monday, 
a letter from Mr. F. S. Hanning, the resident engineer to the 
Urban Electric Supply Company, was read, stating that be had 
visited the two points to which his attention was called — viz., 
the lamps on the north eide of thc town and the arc lamps. 
The former was atlected for about an hour owing to the cables 
in that section being ovorloaded while the Brewery and Redrutl. 
Foundry Compsny's meters were running. They had taken steps to 
remedy that defect, and thanked the Council for calling their atten- 
tion to it, which had escaped their notice, In all arc lamps there was 
a tendency to jump, owing to the fact that they were mechanically 
fed. If the chairman of the Lighting Committee would inform 
them when those lamps were reported unsteady, the matter would have 
their immediate attention On the previous occasion when the light- 
ing was reported unsatisfactory he called on tbe chairman of the 
Lighting Committee, and ascertained the fault they had to find was 
with the arc lampe. These were at once attended to, and it was 
discovered the damp had found its way into the mechanism. This 


they found was the fault . They had remedied that to the best of 
their ability, but in that climate it was very difficult to keep the damp 
out from the delicate machin It was decided to hand the letter 
over to the chairman of the Lighting Committee. 


Lincolnshire and Yorkshire Electric Power Ce.—A_ Bill for 
incorporating and conferring powers on tbe Lincolnshire and Vorkabire 
Electric Power Oompany has been deposited for next session in the 
Private Bill Office of the House of Commons. The oters are Mr. 
Arthur Luptoo, Mr. Henry Ernest Leetham, and others. The capital 
of the pro company is to be £999,000, divided into 99,900 shares 
of £10 each, but with power to divide these shares into '' preferred 
half shares and deferred half sbares.” The first directors of the 
company are to be Mr. Arthar Lupton, Mr. Harry Ernest Leetham, 
and t other persons to be nominated by them," but it is pro- 
vided that the directors shall exercise no compulsory powers until 
£25,000 of the capital of the company has been subscribed. Borrow- 
ing powers are intended to be exe to the extent of £333,000, 
which may be raised by the issue of debenture stock. The company 
propose to acquire land for the erection of three generating stations— 
one at Market Rasen, in Linoolnshire: the second at Beverley, in 
the East Riding; and the third at Easingwold, in the North 
Riding. The area of supply which is proposed to be covered by 
the 5 to be: (1) the whole of Lincolnshire: (2) the whole 
of the East Riding: (3) so much of the West Riding as is bounded 
on the south by the River Wharfe, and on the west by the River 
Wharfe, and by a line to a point where the boundary of the North 
and West Ridings cuts the road from Kettlewell to Leyburn ; (4) the 
whole of the North Ridiny, with the exception of the Middlesbrough 
Union, and parts of the Guisborough Unioa and the Stokesley Union. 
Clauses are contained in the Bill empowering the company to erect 
overhead wires, subject to the consent of the public authorities, and 
limiting the dividend payable by the company to 8 per cent. per 
annum, but subject to a sliding scale. Power is also sought to enter 
into sgreements with all the Yorkshire and Linoolshire railway com · 
peniee to supply them with energy in bulk ſor motive power, lighting, 
and any other porpra ” for use within or without the area of supply 
The powers by this proposed Act are to cease if within three 
years from the date of the passing of this Act the company have not 
substantially commenced their worke for the purposes of carrying out 
their powers.” 


Eigin.—A report upon the adoption of hydraulic power at the 
Little Ess on the River Loesie and the installation of an electric 
lighting system by Mr. D. J. Ruseell Dancap, calls attention to the 
River as a eource of power, showing that the elevation of the 
catchment area has a higher rainfall than that of Elgin; that the 
average rainfall for 29 years as recorded at Highfield, 27°64in. at SOft. 
level, is increased to 49°45in. in the district included from Keith to 
Grantown, averaging 266ft. level; and that the drainage area of the 
Lossie, which rises to nearly 1,700ft. level, gets the average rainfall 
of the whole of Scotland—36in. ; 21in. is calculated as the volume of 
water collected over 55 square miles of drainage area and carried down 
by the river to the sea. A table is given in the report showing that the 
mean monthly rainfall during 24 years ending 1890 varied from 1 6lin. 
in April to 5:08in. in August, the driest and wettest months hay pa 
By building a dam at the Little Ess the water-level can be Toft., 
the submerged area due to rise in level of water is about 18 acres, and 
the mean volume of water brought down by the river into the reservoir 
is 1,630 cubic feet per minute. Calculated on 19'16in. rainfall per 
annum, tbis means about 2,547,500 cubic feet per 24 hours, sufficient 
on 70ft. fall to supply 300 b.h.p. for 154 hours per day. As the 
minimum rainfall at Elgin, 19:16in., only occurred once in 34 years, 
and a correspondiog fall is in itself sufficient to supply 300 b.h p. to 
the dynamos for 134 hours per day if necessary, there can be no doubt 
that the River Loseie will at all times supply an abundance of water 
to illuminate the whole of Elgin, maintaining current fur 60 arc lam 
for street-lighting and 10,000 8-c.p. lempe installed, with ample 
reserve. The high-tension current of 5,000 volts generated at the 
power-house will be conveyed to the town on the three-wire m by 
aerial conductors. For the preliminary application of the electric light 
two turbines and two generators would ve installed, the power-houee 
having space available for the erection of the third unit at some future 
time. The aerial conductor could be taken underground at some point 
near the foot of Grant.street, where a sub-station, a smell buildin 
with the necessary inetruments, would be required. From this point hig 
and low tension conductors for the distribution system would be laid 
through the streets. The report concludes with the following suggestions: 
(1) the introduction of electric light to the city and Royal burgh ot Elgin 
should not be delayed ; (2) the source of power shouid be the River 
Lossie ; (3) a dam should be constructed at the Little Ess, Birnie 
Rocks: (4) the power-house should be in close proximity to the dam; 
(5) the dynamos should be of the three-phase alternating-current type, 
transmitting current at high tension: (6) the electric light works should 
be constructed and owned by the Municipal Corporation of Elgin. 
Mr. Duncan, in a recent lecture on his scheme, said: Elgin can oller 
many favourable pleus to the Board o! Trade in making & request for 
sanction to lay an aerial conductor from its source of water power to 
the city. lt has been denied the use of electric light because of thc 
expense of coal ; it has available water power at a distance of five 
miles from the town, which it can employ with great advantage and 
economy, if the moet approved methods of generating and transmitting 
electrical energy are adopted. There was in the River Lossie power 
enough to light the whole of Elgin. The point in this connection 
which I wish to impress upon the audience is this: Assume thet the 
rainfall diminishes to such an extent that only 1,630 cubic feet per 
minute flow down the river instead of the normal volume of 3, 
cubic feet. This diminished volume of water will amount to 2,400,000 
cubic feet, or 15,000 000 gallons delivered into the reservoir in 24 houre, 
sufficient to provide 500 b. h. p. to the generators for 13) hours every 
day, a much longer time than the demands for light will warrant.” 
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PROVISIONAL PATENTS, 1903. 


Dec. 14. 
Improvements in means for separating accumulator 
p Henry Leitner, Lynton, Dartnell Park, Byfleet, 
urrey. l 


27399. 


Dec. 15. 

Improvements in and relating to automatic olectric 
circuit breakers and measuring instruments. Henry 
William Olothier, 108, Gilda Brook.road, Eccles, Manchester. 

$7446. An improved form of mechanical ear for suspending 
overhead lines or wires, especially for electric 
traction purposes. Frederick Rea and Edmund Joh . 
Reindorp, 9, Wordsworth-avenue, East Ham, London. 

Improvements in electric ignition particularly applic- 
able for internal-combustion engines and the like. 
Frederick Henry de Veulle, 18, Hertford.street, Coventry. 

27497. Improvements in devices for lighting gas-burners by 
electricity. Arthur McDougal! Duckham, Birkbeck Bank- 
chambers, Southampton-buildings, Chancery-lane, London. 

A new or improved method of testing for grounds 
and/or short-cirouits in electrically-operated cars or 
trains. Charles Ashley Carus-Wilson, Norfolk House, 
Norfolk-street, Strand, London. 


27410. 


27456. 


27505. 


27506. 
Percy Wright and Albert Henry Midgley, Norfolk House, 


Norfolk-street, Strand, London. 


Derc. 16. 

Improvements in magneto-electric igniting apparatus 
for internal-bombustion engines. Willy Roor, 65, 
Chancery-lane, Loudon. (Complete epecification. ) 

An improved casing and holder for electric wires. 
Henry James Walker, 55, Chancery-lane, London. (Com- 
plete specification. ) 

Improved method of and means for resisting fire and 
electricity. Edwin Mareliall Fox, 45, Southampton-build- 
ings, Ohancery-lane, London. 


Dev. 17. 

27654. An improved starter and automatic cut-out for electric 
motors. Veritys, Limited, and George Owen Donovan, 11, 
Burlington-chambers, New -street, Birmingham. 

27662. An improved device for attaching the circuit wires to 
the terminals of electrical apparatus. Arthur Frederic 
Guy, Frank Harold Wheeler, and John Alfred Davenport, 
10, St. George’s-crescent, Liverpool. 

27677. Improvements in or applicable to dynamo-electric 
machinery. Felix John Howitt and P. R. Jackson and Co., 
Limited, 70, Deansgate, Manchester. 

27696. A new or improved galvanic cell. William Strickland, 
70, Chancery-lane, London. 

$7119. Improvements in electric glow. lamps with metallic 
filaments. Charles Denton Abel, Birkbeck Bank-chambers, 
Southampton-buildings, Chancsry-lane, London, London. 
(Siemens und Hal:ke Actien Gesellschaft, Germany.) (Com- 
plete specification. ) 

27722 Improvements in or relating to alternating-current 
induction motors. Louis John Hunt and the Sandyeroſt 
Foundry Company, Limited, 6, Lord.street, Liverpool. 

27733. Improvements in and relating to eleotrically-driven 

. suspended railways. Thomas Alfred Hearson, 22, South- 
ampton-buildings, Chancery-lane, London. (Adolf Bleichert 
und Co., Germany.) (Complete specification.) 

27134. Safety device for the switches of electrically-driven 
suspended railways. Thomas Alfred Hearson, 22, South- 
ampton-buildinge, Chancery-lane, London. (Adolf bleichert 

i Oo., Germany.) (Complete specification.) 

27136. Improved electrical means for starting prime movers. 
James Yate Johnson, 47, Lincoln's-inn-fielde, London. (The 
Elektrizitats Aktien-Gesellschaft vormals W. Lahmeyer und 
Co., Germany.) (Complete specification.) 


Dec. 18. 

$7165. Improvements in trolley heads for electric tramways 
and light railways. Fitz Roy Owen Jonathan Roose, 
Corporauon Electricity Works, Southcote-road, Bournemouth. 

27783. Improvements in or relating to storage batteries or 
electrical acoumulators. The Romano!! (London) Syndi- 
cate, Limited, 139, Queen Victcria-street, London.  (Hippo- 
lyte de Romanofl, France.) 

27818. Improvements in arc lamps. Thomas Hamilton-Adams, 
4, South-street, Finsbury, London. 

27825. An improved electric lamp particularly for miners’ 
use. La Société des Accumulateurs Chelin, Birkbeck Bank- 
chambers, Southampton-buildings, Chancery.lane, London. 
(Date applied for under Patents Act, 1901, Aug. 3, J903, 
being date of application in Belgium.) (Complete speciti- 
cation. ) 

27830. Electric bells. 
40, Chancery-lane, London. 


Dec. 19. 


287865. A new and improved electrical indicator. 
48, Dudley-gardens, Leith, Edinburgh. 


27576. 
27585, 


87628. 


Friedrich Carl Rentsch and Rudolf Schubert, 
‘(Complete specification. ) 


David Wells, 


27891. Improvements in 


Improvements in dynamo-electric machinery. Albert 


Company, Limited, 83, Cannon-street, London. 
Electrio Company, United States. ) 


$7892. Improvements in brush-holders for dynamo-electric 

The British Thomson - Houston Company, 

(The General Elec. 
s 


machines. 
Limited, 83, Cannon-street, London. 
tric Company, United States.) 


27898. Improvements in  oontrollers for electric motors. 
British Thomson- Houston Company. Limited, 83, 
(The General Electric Company, 


The 
Capnon-street, London. 
United States. ) 


27894. Improvements in alternating-current dynamo-eleotric 
machines. The British Thomson Houston Oompany, 
(The General Elec- 


Limited, 83, Cannon-street, London. 
tric Company, United States.) 
$7895. Improvements in 
The British Thomson- Houston Company, 
Cannon-street, London. 
United States.) 
27900. Improvements 


in selective telephone 


Hardegen, 18, Buckingham-street, Strand, London. 


plete apecification. ) 


27921. Improvements in systems for the automatio control of 
Limited, 55, 
mpany Incor- 


electric motors. Otis Elevator Company, 
Chancery-lane, London. (Otis Elevator 
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for electric or other 


measuring instruments. The British Thomson-Houston 
(The General 


electric synchronising devices. 
Limited, 83, 
(The General Electric Company, 


Paul 
(Oom- 


porated, United States.) (Complete specification.) 


27924. Safety devices for electric railway 
: Gibbe, 46, Lincoln’s-inn-fields, London. 
cation.) 


systems. George 
(Complete specifi- 
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Allianes Electrical Co., 5 
Aron Electricity Meter c. Cum. Pref. 
British Insulated and Helsby Cables, Ord., 1-100, 
6 per cent. Cum. Pref., 1-100, re 
— — 4, per cent. Mortgage Debent 

Pri ELT er al Houston Co., 44 per pedes lst Mort. Deb. E 
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IG per cent inis aly Debenture sek 106.781. M dn 
Brush Electric eering, Ordinary, Nos. 
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N per cent. 1s Debentüre Stork 
44 per cent. 2nd Debenture Stock ................ 
Callender's Cable, Debentures ............... eee ee nennen 


Deber ene 1 I 
Swan United, A" Shares, 1-99 


Edison a an 
t A" Shares, 


EAT 139 . 


"09205096 eee 


4 per cent. Perp. 1st Mort. RF 
Ferranti Limited, 5 per cent. 1at Mort. Deb. Stock, Red. 100 
General Tessie Compan ( cent. Cum, Pref... 10 
"IH 5 rori De P EET 1 
a elegrap or 

"red patel Urea : 


India Bt Rub 5 "gutta Parke om and Telegraph Works 
4 per cent. Debentures 
Parker, Thos., Limited, 
Telegraph Construction and 
5 per cent. Bonds 


Electric Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,800 .. 
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4 cent. Deb. Stk. Certs., Red. and Conv. .... 100 
Bournemouth and Poole, Ordinary ............ccccccecee 10 
44 per cent. Cum. Pref., 7,501-15,000 ............ 0 

: per cent, Cum. Second Pref., 15,001. 22,500 .... 10 .. 
per cent. Debenture Stock, Red. .............. 100 

Bromley ] Pat) risit Light and Power Co. ; 44 per cent. 

lat Debenture Stock, Redl... 100 
Brompton and Hensington, Or TCC 5 
5 
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Cambridge iectelo. Supply nim Ltd., 80 Ord. .. ut 
Central ntral Electric tc Supply, d Ld.,4 per Cent, Guar Deb. Stock 100 
Charing Cross -70,000 


os 1-70, Oooho yyy 
r Sent E M —"— A E “iis, 200 5 
ity Undertaking," 44 p.c. Cum. 
4 per cent. Debenture Stock, Red. (Prov. Certe.).. 100 
Chelsea H Sup upply J ĩͤ ͤ 8 
r cent. Debenturme ss 100 
City of uh on, Om 10 
——— 6 per cont, Cumulative Pref. .................... 10 
——— 6 per cent. Debent ure Stock .................. in 
cent. 2nd Deb. Stk. Prov. Certes. (all pd.) 
County « of London and Brush Provincial, Ordinary........ 
—— 6 per cent. Cum. Pref. ................. . eon 
— — 44 per cent. Debentures Prov. Certe. All "Bn 100 
Edmundsons' Electricity corpora: Ordinary, 1- 
6 te oe cent. Cum. Prenn "S 
r cent. First Mort. DDD 00 
Electric it Tractn. Co. of Aust., Ld., 6 p.c. Cm. Pf., 1-30, 000 6 
5 per cent. 35 Stock, M. 10⁰ 
Folkestone Electric Sappl, Lt. td., Ord. Nos. 1-10,000 ...... 5 
lle ich mek Bod. Ot 100 
3 & PEANY ridg Limited Lt. p 020. 1.21, 000 5 
Kens n e Elec. 
per cent. Debenture Stock Red. e 100 
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paid. 
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Name. gn Last peice, Name. p d Last price 
£ £ £ £ 
Kenslogton and Knightsbridge and Notting Hill ........ 100 .. 101-104 British Electric Traction, Ord. 1-300,000 & 60,001-90,000.. 10 æ 114-113 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 94 104 —— 6 per cent. Om. Èr., 30,001-60,000 ....... eese 10 o WG-1 
London Electric, Ordinary ...................... eere 5. wi 14-24 — § por oeni oent. perpetual Debenture Stock .......... 100 = 12% 
6 per cent. Prei MET E Buenos Ayres and Belgrano Tram., Ord., 1-100000 ........ 6 = AN 
4 per cent. lst Mortgage Debenture Stock, Red... 100 .. 97-1 ' A” 6 per cent. Cm. Pf , 1-40, 000 ....... — - Ò — 51-93 
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ELECTRICAL SPEED INDICATORS—SOME 
UNSUCCESSFUL ATTEMPTS. 
BY A. S. CUBITT. 


À short time ago attention was called to the advantages 
of making public any unsuccessful experimental work, both 
with the idea of calling attention to the difficulties which 
beset the path of the experimenter, and also to save later 
workers the necesaity of finding out by unhappy experience 
the unfeasibility of working on certain apparently hopeful 
lines. With this idea in view, a description of certain 
experimental and proposed forms of speed indicator which 
have been devised by the author, and whieh have been up 
to the present more or less unsuccessful for reasons which 
will be stated, may be of interest. Some of the earlier 
attempts were crude in the extreme, and never proceeded 
very far even in the experimental stage, but it will be 
noted that all through one special principle has been adhered 
toin the main. One of the earliest attempts consisted in 
interposing a make and break in a circuit comprising an 
ammeter, a battery, and a resistance, but, as might be 
expected, it was found that beyond a very small range 
the value of the current remained stationary for all speeds 
owing to the fact that the duration of the contact varied 
inversely as the number of contacts per second, so that 
the average duration of contact per second remained the 
same. 

It was very apparent that to operate a speed indicator 
on this principle it would be necessary that the apparatus 
must be so arranged that the amount of energy imparted 
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to the moving part of the indicator per contact, or its 
equivalent, must remain a constant. With this idea in mind 
a mechanical model embodying this priaciple was devised 
ànd built, and proved the correctness of this theory. 
Mechanical considerations, however, rendered this impraetic- 
able, as may be seen. Referring to Fig. 1, a flywheel was 
constructed and pivoted on ball bearings so as to revolve 
very easily. To this flywheel was attached a set of 
magnets, B B, designed when revolving to impart a 
torque to a copper cylinder, C, embraced by them, 
this torque being proportional to the speed at which 
the magnets revolved. To the lower part of the fiy- 
wheel was attached a ratchet wheel, D, and a copper brake 
disc revolving between the poles of a magnet, R. The 
ratchet wheel was arranged to be operated as: a pawl, 
which was normally held clear, but which could be pulled 
into place by a magnet, M, and which when let go would 
by means of the spring attached to it impart an impulse to 
the flywheel. Now, assuming that the amount of energy 
imparted to the flywheel per kick remains constant, the 
greater the number of kicks per second the greater the 
energy imparted to the flywheel and the greater the speed. 
If a copper brake disc were attached to the flywheel, the 
speed attained would be proportional to the energy 
imparted—z.c., to the number of kicks per second. With 
a simple contact on the transmitter a speed of flywheel 
proportioned to the speed of the transmitter contact could 
be obtained, and a means of indicating the speed by indi- 
cating the torque in the copper cylinder secured. It was 
` found, however, that owing to the fact—which had been 
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overlooked—that the energy imparted per kick was 
dependent on the speed of the flywheel at any moment, 
falling off as the speed went up, the speed curve 
turned over very quickly, and cut down the range of 
the instrument very greatly. By substituting for the 
copper brake disc a hysteresis brake having a practically 
constant back torque independent of speed, the curve was 
straightened out and a fairly satisfactory instrument 
attained. Owing to the very high speeds necessary to operate 
steadily, the life of the instrument was barely 24 hours, 
and on purely mechanical considerations was abandoned. 
At this time the principle of imparting energy to the 
moving part of the indicator at a rate proportional to the 
speed to be indicated was shelved for a time, as the diffi- 
culties due to the variation of the pressure on tramways— 
for which purpose the instrument was destined—were con- 
sidered too great, and experiments were made on a very 
different type of instrument. A pair of magnets were 
mounted on a frame which was geared to the axle of the 
car whose speed it was required to indicate, and this frame 
and magnets caused to revolve at a speed proportional to 
the speed of the car. These magnets, which were very 
powerful, embraced a copper disc controlled by a stiff 
spring. This disc, under the action of the rotating magnets, 
took up different positions according to the speed, and, by 
means of a small arm, made contact on one or other of a 
series of small contacts connected respectively to a set 
of electromagnets arranged radially in a cast-iron case 
forming the indicator. A soft-iron needle pointed to the 
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electromagnet excited and carried a pointer indicating the 
speed corresponding. The disadvantages of this instrument 
were, amongst others, the unreliability of the contacts, the 
number of wires required, the possible errors of indicating 
due to the few points available, the method of operatin 

requiring a large torque in order to allow the friction o 
the moving contact to cut a small enough figure. 

After some minor experiments the original principle 
above referred to was returned to, this time with greater 
success. After many disappointing experiments it was 
concluded that a reliable contact, giving a duration of 
contact independent of the number of contacts per second, 
was impracticable, it being assumed that this style of 
contact, or its equivalent, was necessary to give the desired 
result. In order to obtain this result an entirely novel 
idea was evolved, which had the merit of being extremely 
simple. Referring to Fig. 2, it will be seen that an 
auxiliary circuit, comprising a battery, a resistance, and 
an indicating ammeter, was required. The terminals, 
f,*, of the moving coil of the instrument, /—in the 
experiments a Weston milliammeter—were connected by 
thick wires to the armature, b, and the contact screws, c c, 
so that normally the moving coil waa short-circuited and 
the current flowing through the circuit was directed through 
the armature, b. The battery, G, provided a source of 
eurrent which was kept to a low value by means of the 
resistance, R. On the axle whose speed it waa required to. 
indicate was placed a contact, K, on which rested a brush, 
H, and the circuit was so arranged that on revolving the 
contact, K, the armature, b, would be oscillated between 
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the ve € €, at a rate proportional to the speed of the con- 
tact, K. "The time, however, taken to move the armature 
from c, to c or back would be a constant (the electromagnet 
being designed to be saturated at voltage below the normal) 
so that the time the circuit, e, b, c, f, was open each oscilla- 
tion would be a constant. During this period the current 
would be free to flow through d, and this would receive 
& definite impulse. This moving coil was weighted 
so as to have a considerable mass, and the result 
was that it took up a definite position corresponding 
at any time to the number of impulses per second, and, 
therefore, to the speed required to be measured. This 
instrument proved quite satisfactory in laboratory opera- 
tion, but the difficulties of keeping the current constant 
and the wear of the contacts, c ci, made it unsuitable for 
practical use. Subsequent experiments evolved a method 
of doing away with the battery, and by making the 
contacts of hard steel the wear was sensibly diminished, 
but as the experiments leading up to these improvements 
were made on a more suitable type of instrument — which 
will be described later—no further description will be 
necessary here. 

Whilst experimenting with this instrument with a view 
to stop the sparking at the contact, K H, which was made 
in the 500-volt circuit, a high-resistance shunt was con- 
nected across K H. This, whilst it considerably lessened 


the sparking, had the effect of preventing the armature 
being released when the speed exceeded a certain amount, 
and the observation of the naturally expected fact, that a 
considerably less current was required to hold the armature 
in place than to pull it over, led to the evolution of a novel 
type of instrument, embodying features which are not to 
be met in any other type of apparatus. For want of a 
better name, the principle of this instrument may be 
described as an ‘electromagnet ratchet.” A reference to 
Fig. 3 will make this principle clear. A copper disc, A, 
was pivoted in the centre and constrained to remain ip the 
zero position as shown by the spring, B, the movements of 
this disc was damped by means of the magnet,C. Embracing 
the disc was the armature, D D, made in two halves, con- 
nected by a non-magnetic bridge piece, E. This armature 
was kept in a definite position with regard to the disc by 
means of the spring, F. An electromagnet, G, was so placed 
that the armature, D D, formed part of this magnetic circuit, 
leaving a gap of about jin. between its pole-pieces and 
the armature, D D. This instrument was actuated by means 
of a simple make and break on the axle. 

The operation was as follows : The electromagnet, G, was 
connected in series with a resistance and with the contact 
on the axle, and was supplied with current from the trolley 
wire. In order that the magnetic flux should be practically 
constant during any changes in the voltage of the circuit, 
the electromagnet was so designed that its core would be 
saturated at the lowest anticipated voltage. When the 
circuit was made, the armature, D D, was attracted and 
moved over to the pole-pieces. This movement did not take 
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place, however, until the magnetic flux had risen to a fairly 
high value, and it will be noted that the whole of this flux 
had to pass through the portion of the copper dise which 
laid between the two halves of the armature, D D. Thus, 
when this armature moved over, it exerted a torque on the 
copper dise by virtue of the eddy currents generated, and 
moved the disc slightly forward. When the circuit through 
( was broken, the armature, D D, returned to its initial 
position by means of the spring, F. This, however, did 
not happen until the flux had died down to a minimum 
value, owing to the reduction of the air-gap, so that the 
torque exerted on the copper dise during the backward 
motion was very small compared with that exerted during 
the forward motion. "The distance, therefore, that the disc 
moved back was less than the distance the armature moved 
back in proportion to the time interval between the succes- 
sive movements of the armature—that is to say, in propor- 
tion to the speed at which the contact on the axle was bein 
made and broken. The result was that the disc was projec 
forward by the impulses piling one on the other until such a 
time as the tension on the spring, B, was great enough to 
constrain the disc to move backwards at the same speed that 
it moved forward during one impulse—that is to say, until 
the pseudo torque imparted by the vibrating armature to 
the copper disc, A, was equal to the torque upon the spring, 
B. From this it is clear that for every speed of oscillation 
of the ‘armature, D D, a corresponding definite angular 
position of the copper disc, A, with regard to its initial 
position would be found, and by means of a suitable pointer 
attached the instrument could be calibrated to direct 
in miles per hour. 

A full-sized working model of this instrument was built, 
and it was found that the operation followed exactly the 
lines anticipated, but, owing to the very small movement 
of thé armature, the resultant torque was not great enough 
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to be of any commercial value. In order to increase this 
torque it was found necessary to use as many as four 
armatures operating on the same disc, which made the 
instrument too bulky and complicated to be put forward as 
a practical instrument. Attempts were made to increase 
the torque by using an iron disc, and although this was 
slightly more satisfactory, yet its behaviour did not warrant 
its commercial production. Incidentally it was found that 
if the armature was allowed to come into mechanical 
contact with the disc, an apparently satisfactory instrument 
was obtained with an exceedingly large torque, and an 
instrument which, moreover, seemed to be perfectly reliable 
during the short time the trials lasted. But it was antici- 
pated that it would not be possible to make an instrument 
on these lines which would stand the vibration which such 
an instrument would have to undergo, and which could be 
relied on as to its indications as soon as any appreciable 
wear had taken place. 

Some time after this instrument was built a patent was 
taken out by two gentlemen well known to the author, 
involving this very principle, and which appeared experi- 
mentally to be very satisfactory. This has since been 
dropped, however, on the same grounds of unreliable opera- 
tion after any wear had taken place. 

During these experiments a very interesting phenomenon 
was noticed with regard to the curious behaviour of some 
sheet aluminium in a rapidly changing magnetic field. The 
bridge piece referred to, as connecting the two parts of the 
armature, was made of aluminium, and it was found that as 
soon as the armature was started, oscillating curious ferne 
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like shapes seemed to grow out from the metal, in a similar 
manner to that which has been observed when aluminium 
comes in contact with metallic mercury. A reason for this 
was never found out, and it would be interesting perhaps 
to someone with time to spare to investigate this. 

Earlier in this article we referred to a method of doing 
away with the battery used with the type of instruments 
in which the moving coil of the indicating ammeter was 
short-circuited during part of the time the instrument was 
in use. The instrument about to be described was the one 
referred to, and it will be seen that the means used to 
render the indicators independent of any change of voltage 
will be equally applicable to either types. Referring to 
Fig 4, D is the moving coil of a Weston type ammeter of 
very low capacity, B is a couple of cells of storage battery, 
R is the resistance. The coil, D, is normally short-circuited 
through the spring contact, A, resting on the cam, C, so 
that there is practically no current flowing through thecoil, D. 
If the cam, C, is revolved in the direction indicated by 
the arrow, the spring, A, will rise to the highest part of the 
cam, as is shown, and then drop down again to the lowest. 
The time taken to make this drop will be the same whatever 
the number of times this happens in any given time, and 
with each drop of this spring the short-circuit of the 
moving coil, D, will be opened, and therefore current will 
be free to flow through this coil. We have, therefore, a 
definite impulse imparted to it in each revolution of the 
cam, C, and if the moving coilis considerably weighted as 
before, in order to give it a definite mass, it will be found 
that for each speed of the revolution of the cam, C, a 
definite resultant torque will be imparted to the coil, D, due 
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to the piling up of the impulses, somewhat in the same 
manner as in the foregoing instrument. This was the 
first idea of this method of operation, and in the experi- 
ments made it was found that this form of contact was 
absolutely reliable, provided it was made of sufficiently 
hardened steel, and provided also that the spring, A, was 
sufficiently hard and under constant tension, and that all 
parts in contact at any time were properly cleaned and 
polished. 

In order to overcome the necessity of using the storage 
battery, or any other external source of energy other than 
the trolley current, an instrument was devised as shown 
in Fig. 5. In this instrument, in place of the Weston ty pe 
ammeter, an instrument of the ratio galvanometer type 
was used, containing two pairs of coils, CI, C., C, C, and 
a soft-iron armature, D, of small section. These coils were 
connected up, as shown in the figure, between the trolley 
wire, T, and ground together with the resistance, R. One 
terminal of C, was connected to the spring, A, as shown, 
the cam being grounded. It will be seen from an inspection 
of this diagram that as long as the cam is still the pair of 
coils, C, C,, are short-circuited, so that the magnetic field 
will lie straight across from Ci to Ce, and the soft-iron 
armature will lie across this path, and a pointer attached 
to this will indicate the'zero position. Now, as the cam, G, 
is rotated for a short period during each revolution, current 
will be allowed to flow through the coil, C, C,, and will 
rise in proportion to the number of revolutions of the cam 
during any given period of time, and, following a well- 
known law, the resultant field due to C, C, and C, C, 
will take up an angular position whose tangent is equal 
to the ratio of the strength of the two fields due to C, 
C, and C, Cz. Now, as the strength of the field C, C, 
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(assuming constant voltage) has a steady value, this ratio 
wil be in proportion to the strength of the field 
C, C,—that is, to the speed of revolution of the cam. 
If the impressed voltage changes in any way, it changes 
equally in both sets of coils—that is to say, the ratio of the 
two currents, and, therefore, of the two magnetic fields, 
remains the same, so that the indicating instruments 
are absolutely independent of the impressed voltage, pro- 
vided that it does not fall to such a low value that the 
soft-iron armature, D, is not saturated. As this, however, 
happens at a very low value, the section of iron being 
very small, for all practical ranges this instrument will be 
independent of changes of voltage. It will be noted, how- 
ever, that the cam, C (Fig. 4), is only eapable of rotation 
in one direction. | 

Fig. 6 shows a form of cam which was devised, which is 
capable of rotating in either direction. In this case the 
single cam is replaced by a double cam, C, having similar 
upper and lower faces, and a diagonal channel connecting 
them. When the cam revolves in the direction shown by 
the arrow, the spring, A, rises to the highest point on the 
upper surface and then falls to the lowest point on the 
upper surface, the operation being similar to that which 
takes place with the cam shown on Figs. 4 and 5. If, 
however, the direction of rotation is reversed, the spring, 
A, passes through the diagonal slot to the lower surface of 
the cam, which is similar to the upper surface, but which 
operates in the opposite direction. Thus the operation of 
this cam is similar for either direction of rotation, provided 
the free position of the spring, A, lies in the mid position 
of the diagonal slot in the cam. It may be mentioned that 
this type of instrument should not really have been 
included in the scope of this article, as it promises to be 
fairly successful in operation. The fact, however, that the 
instruments which have been described, and which fall 
strictly within the heading of this article, suggested its 
conception, led to its being included. This only amongst 


Fia. 6, 


the instruments which have been mentioned is covered by 
patents, although several of the other instrumenta have 
been patented at one time or another, and have since been 
abandoned. 

In response to a request from some instrument makers 
to attempt to devise a speed indicator suitable for use with 
motor cycles, motorcars, etc., an instrument was devised 
after the following lines: The principle of this instrument 
depends on the measurement of the torque required to 
drive a fan at varying speeds. In the model first built the 
method of operation consisted in allowing the frame of a 
small clock gear which was driven by means of a pulley at 
the speed it was required to indicate, to be moved against 
the tension of a spring by means of the back torque of a 
fan connected to one of the gear wheels. 

In another form of instrument the motion was communi- 
cated to the fan through a simple dynamometer, this being 
a form of the well-known differential gear. The centre 
wheel of this gear was constrained to remain in a definite 
zero position by a spring, the angular change from this 
position being an indication of the power transmitted— 
that is to say, of the speed of the fan. An instrument of 
this sort is so dead beat that, provided a sufficiently elastic 
shaft is interposed, it can be driven by means of a ratchet 
motion actuated by an electromagnet, and yet give a 
fairly steady indication. Owing to want of time and 
opportunity, nothing further has been done with this 
instrument, and should our readers consider it worth while, 
they are at perfect liberty to follow it up. 

The foregoing examples are a few of the most important 
of the experiments which have been made by the author 
during the last five years, and we hope they will have 
proved of interest, ; 
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THE SLOW REGISTRATION OF RAPID PHENOMENA 
BY STROBOGRAPHIC METHODS.* 


The **Ondographe" and the Puissancegraphe 
(Wave Recorder and Power Recorder). 
BY E. HOSPITALIER, FOREIGN MEMBER 
(Concluded from page 985, Vol. NX XXII.) 


B. SrRorocnaArus. 

Ondograph. - The ondograph belongs to the class of strobo- 
graphs. The latter name is applied to all forms of apparatus 
Smp It to record phenomena (whether rapidly or slowly 
variable), if they utilise the principle of the stroboscope or of 
successive phases. The strobographs are the result of an evolu- 
tion of which M. Joubert's ** point method " constitutes the 
origin and the ondograph the latest development. The object 
of the ondograph is to inscribe or to register directly upon a 
band of paper, by means of ink, the representative curves of 
periodically and rapidly variable electrical phenomena (E. M. F.'s, 
currents, differences of potential, power, etc.). In principle it 
is based upon a combination of Joubert’s method of successive 
points, stroboscopic methods, and eleotrical recording apparatus. 
Fig. 1 shows the general arrangement of the actual apparatus as 
made by the Compagnie pour la Fabrication des Compteurs et 
Matériel d'usines a Gaz. It comprises as essential parts: (1) A 
synchronous single-phase alternate -current motor actuated 
directly by the source of electrical energy of which the 
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circuit which is periodically connected by the rotating contact 
maker to the difference of potential which determines the 
second factor of the power. Regulation is effected by intro- 
during resistances into the fine-wirs circuit (see below, under 
„Power Recorder). The direct meth d may also be applied 
equally well to the registration of diff. rences of potential or 
curren!8, and in this case the use of the c ndenser is diapens: d 
with. The condenser, however, offers distinct practic:] advan- 
tages in regard both to regulation aud sensitiveness. So, alao, 
the wattmeter may be used for recording the curves of potential 
differences, if & constant current from a battery of accumulators 
is passed through its fixed coils. In all the above cases the 
moving part of the recording apparatus receives a series of 
impulses, the frequency of which is equal to that of the current 
to be registered. The moving coil has a moment of inertia and 
damping so calculated that its position at any moment is that 
which it would be caused to take by the action of the mean 
current corresponding to the quantity of electricity passing 
through it during a single period. (6) A recorder, either cylin- 
drical or continuous, driven at a convenient speed directly by the 
tynchronous motor. The record is traced by means of a pen. The 
four-pole synchronous motor runs with a potential difference of 
110 volts at frequencies ranging from 25 to 100 periods per 
second. The motor ia started up by means of hand gearing, 
and when synchronised is thrown into circuit. The precise 
moment at which the current should be switched on is deter- 
mined by the stroboscopic effect of the apparent stoppage of a 
disc revolving with the motor, and carrying a suitable namber 
of black and white sectors painted alternately. After the 
motor has been started the hand gearing is disengaged auto- 
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Fig, I.—- General View of the Ondograph. 


periodically variable elements are to be recorded. (2) A 
train of gearing, of which the object is to impart to a 
revolving contact maker or commutator such an angular 
velocity that when the motor has made a certain number 
of revolutions the commutator will have made an equal 
number (or a multiple), increased or diminished by 1. 
This retardation or acceleration, which is essential to the 
system, obviates the necessity of rotating the brushes of the 
motor. (3) A contact maker or automatic commutator, consist- 
ing of a cylindrical block of insulating material carrying a tube 
of brass suitably cut to shape, with three brushes resting upon 
it. The object of this device is to put a condenser successively 
in connection with : (a) two points in the circuit in which the 
variable periodic phen«mena to be recorded take place; (b) « 
measuring apparatus. During the first operation the condenser 
becomes charged, and is discharged through the measuring 
apparatus in the second. For the power curve the contact 
maker is reduced to a simple conducting bar which, once in 
each revolution and by means of two brushes, closes the circuit 
through the fine-wire bobbin of the recording apparatus. Fig. 2 
shows the connections of the apparatus in the case in which a 
condenser is used. (4) A condenser, of which the capacity may 
be either constant or regulated at will by means of plugs, in order 
to regulate the sensitiveness df the apparatus. (5) A recording 
measuring apparatus, suitableto the phenomenon to be examined. 
For differences of potential and currents, therecorder isa moving- 
coil instrument of the Meylan type, mounted horizontally. For 
power curves, the recorder is an ordinary wattmeter; the 
main current passes continuously through the fixed primary 
bobbin, whilst the movable fine-wire bobbin is placed in the 


Paper read before the Institution of Electrical Engineers, Dec. 10. 


matically by an arrangement similar to that adupted for use in 
automobiles. The motor actuates the commutator by a train 
of gearing so combined that when the motor has made 


E revolutions, corresponding to n periods, the commutator 


will have made only “ - 


revolutions, with a revular and 
uniform retardation. The recording cylinder makes one com- 
plete revolution for every three periods. Each of the three 
curves registered corresponds to 1,000 periods and 999 impulses. 
One complete period takes up a length of 96mm. on the cylinder. 
The amplitude may be made to vary at will between 10mm. and 
90m. by altering the p-tential difference and the capacity. 
The ond: graph allows the frequency of an alternating current 
to be determined with accuracy. To effect this it is only neces- 
sary to determine by means of a chronometer the time occupied 
by the recording cylinder in making one complete revolution. 
As this time corresponds to 5,000 periode, this number divided 
by the duration of one complete revolution in seconds gives the 
frequency in periods per second. Fig. 3 is a plan of an ondo- 
graph, drawn to a scale of one-fifth, showing the arrangement of 
the apparatus. Fig. 4 shows on à one-third scale the case con- 
taining the accessoriea— viz., long pointer, stand, handle, red and 
black ink, oil, achohol for cleaning the pen, spare pen, paper, etc. © 
In most recording ins: ruments in which direct tracing is effected, 
it is necessary to reduce the length of the pointer that carries 
the pen in order that the fric ion of the p.n on the paper may 
not sensibly faleify the record. The use of a short pointer in 
the ordinary way, necessitated by the smallness of the directing 
force and the friction of the pen, gives rise to several incon- 
veniences : (1) The curvilinear ordinates have a relatively short 
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ratio of curvature, and the curve recorded, therefore, is subject 
to a defor ation that is often troublesome, (2) The curvilinear 
trajectory of the pen prevents it from accurately touching with 
equal accuracy at every point of the recording cyliuder, of which, 
if the radius were infinite, it should describe a generatrix. Under 
these conditions a pen correctly regulated only records by pointa 
in certain positions, presses strongly upon the paper in other 
pcsitions, and, again, does not rest upon the paper at all in 
positions corresponding to the longest ordinates. (3) The arm 


Fic. 3.— Plan of the Ondograph. 


carrying the pen should be both rigid to enable iis direction to 
be controlled well, and flexible tu facilitate its record; it is 
difficult to combine these two opposite qualities in the same 
mechanism. 

In order. in a large measure, to reduce these difficulties, the 
author has adopted an arrangement which consists in principle 
in the separation of the mechanisms for guiding the operator 
and for recording, without impairing their capability of 
joint action ; and in obtaining, with a guiding system of short 
radius, a record in which the radius of the ordinates is so great 
that the record approaches sensibly to that which would be 
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Fic. 5 (Halſ- scale). - Alternator working 
on Cable Mains. 
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afforded by a registering pointer of which the pen would describe 
an arcof a circle havinganinfiniteradius. The recording apparatus 
comprises two distinct parts—thedirecting armand the recording 
pen. The former is a rigid lever attached to the measuring 
apparatus, with the extremity the more remote from the axis of 
rotation terminating in a pin which works in a groove provided 
upon the lever carrying the pen. This pin, duriug the recording 
process, describes the path that would be taken by the pen of 
an ordinary recordiug instrument during the rotation of the 
cylinder carrying the paper. The recording pen consists of a 
lever of great length, so arranged that one of its extremities 
turns upon an axis parallel to that of the recording instrument, 
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Fic. 6 (Half.scale)—Berlin (Siemens & 
Haiske) old Alternator, November 7, 1903 


41 


— 


but removed from it by a distance approximately equal to the 
difference in the lengths of the two levers. The other extremity 
is provided with a groove engaging with the pin «f the directing 
arm, and carries the recording pen at a puiut a little beyond 
the groove. In the actual ondograph the directing arm is 
18cm. long. whilst the lever carrying the pen is double this 
length—namely, 50m. It will be underst: od fr m his that 
whilst the pin describes an arc of a circle with a short radius, 
the pen describes one of long radius. By giving sufficient 
length to the lever the arc may, within the limits of the width 
of the cylinder, coincide sensibly with the tangent at the 
middle point of the arc. Thus, the point of contact of the 
pen with the paper is but very slightly removed from a gene- 
ratrix of the cylinder, and the registration is effected with 
perfect regularity throughout the whole extent of the cylinder. 
The pen and its lever can, therefore, be proportioned so as to 
satisfy all the necessary conditions as to flexibility and regula- 
tion of the recording mechanism, and of this part of the 
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Fic. 4. Case containing the Accessories of the Ondograph. 


apparatus only, since the pen is directed by another 
mechanism to which in turn it is easy to impart all the 
rigidity necessary to fulfil this function satisfactorily. "The 
lever is attached at its point of support by a Cardan joint, which 
allows the pen to move freely and to exert upon the paper a 
constant pressure regalated by its own weight, in part counter- 
balanced by a screw counterpoise movable at will. The vertical 
axis allows for the movement caused by the directing arm, 
whilst the horizontal axis permits the slight vertical displace- 
ment resulting from that of the pen moving over the recording , 
cylinder. The curve is thus inscribed almost exactly on the 
generatrix of the cylinder, and the pen, which acts iade- 
pendently ard is exsily regulated, is not liable to fail in its 
record. The ondogr«ph may slsu be used to study rectified or 
continuous currents. To accomplish this the synchronous motor 
is replaced by a direct drive, effected by establishing an unyield- 
irg mechanical coupluig between the ondograph and the shaft 
of the machino to be studied. The apparatus has been designed 
with a view to facilitating and expediting the work of removing 
or replacing the motor; the motor having been removed a 
flexible shaft is placed in position with one of its ends attached 


Fic. 7 (Half - scale). — Three - phase 
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slots per period per phase, and laminated 
pole-pieces. 


to. the ondograph, and the other upon the machine under 
examination. 

Non- Periodic Phenomena. —The application of the ondograph, 
or, speaking more generally, of stroboscopic methods, is not 
limited to periodic phenomena. It can be extended to all 
phenomena of short duration, provided that the phenomenon 
can be reproduced identically in such a manner that it is 
periodic by repetition. By way of example, reference may be 
made to the curve of discharge of a condenser through a self- 
induction, a discharge which is of an oscillatory character. The 
duration of each semi-oscillation is about 1/400th of a second. 
By means of the differential movement ondograph, permitting 
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the retardation at will of the period recorded, it is easy to 
rezister phenomena occupying from 1/2 000th to 1/5,000th of a 
second, ebraining the record by means of a pen upon a strip of 
p*'er—a resul which hia never hither:o been ob'ained. 
Differential Ondoyrsph —I: the para us which the author 
has just. desc: ibed, the alip or retards ion whi-h allows of the 
reg tra ion of the curve be era « fix d relation to the frequency 
of h- phenome a to be recorded. [ris charac‘eriaed by the 
number 1,000 in all the apparatus made by the C mpagnie p ur 
ls Fabrication des O moteurs. That is to ssy, when the 
fre qu»vcy is 25 per second, tha record is effected iu 40 seconds 
(25 x 40 = 1.000); when the frequency is 50 per second, the 
record requires 20 seconds (50 x 20 -- 1,000), and so on. The 
recording cylinder, of which the circumference is 288 nm., 
corresponds to three periods, each occupying 96mm. along 
the axis of time. In a new type, which is styled the 
differential ondograph, in order to indicate the princip'e upon 
which it is based, the period of registration is no longer 
connected directly with the frequency. O.a the contrary, it 
is entirely inlependent, and, further, the drum registers 
only .$wo periods. so that each of them is 144mm. long. 
This inore se of the axis of time facilitates the determination 
of th» phase difference between the different curves repre- 
senting the ohar«pteristic factors of the phenomenoa recorded. 
The apparatus still consists of a synchronous motor and a com- 
mutator, arranged co4x'ally, and between them is a diffsrential 
gear, the crown of which is rotated around the axis common to 
the motor and commutator by means of an endless screw, turned 
more or ]ess rapidly by hand. The shaft carrying this endless 
screw is also provided with a second endless sorow, which 
rotates the recording.cylinder with an equal angular velocity. 
Under these conditiuns, remembering the well-known properties 
of the differential gearing, it will be understood that if the 
crown is stationary the motor will drive the commutator at 
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Fic. 8 (Half-scale).—Monocyclic Alter 
nator working on a Self-induction. 
(AC) Difference of Potential. 
(A B) Current in the Self-induction. 


synchronism. If the crown be subjected to a displacement in 
either direction, the commutator wil] be accelerated or retarded 
accordingly in proportion to the amount of this displacement. 
The apparatus is so arranged that the direction of rotation 
suitable to recording upon the drum produces retardation. This 
retardation will correspond to one complete revolution of the 
commutator—-that is, to one peri»d—for each half-revolution of 
the crown and each half-turn of the reoording drum. By the 
time that the crown of the differential gear has completed one 
revolution the commutator will have suffered a retardation equal 
to two revolutions, and the recording cylinder will have made 
one turn, and in doing so will have recorded two periods. As 
the slip of the contact and the retardation of the dram are con- 
trolled by hand, the record of a single period may be produced 
as slowly as may be required without being correlated with 
the frequency of the phenomenon under examination. It is 
possible to dispense with haud control by employing either an 
auxiliary motor driven ele:trically, or by means of a spring, or 
by using direct control by means of gearing, or a series of 
stepped pulleys by which different speeds may be obtained by 
the shifting of & cord which passes over two of the correspond- 
ing pulleys. This type of ondograph does not, in the author's 
view, lend itself for industrial use, but is rather an ins'rument 
for use in the laboratory or for research. . The author has 
employed it in studying commutation in continuous-current 
dynamos in such a way that he could follow the smallest varia- 
tions—variations for which the period traced with 999 points 
for 1,000 periods did not afford a sufficient approximation. 
Puissancegraphe (Power Recorder). —The author has applied 
the principle uf the ondograph in designing the apparatus, 
which is intended to trace direct the curve of the instantaneous 
value of the power expended in a circuit, and to which he has 
given the name of the puissancegraphe. In order to trace the 
curve of the instantaneous power supplied in any circuit by 
means of the ondograph, a Thomson meter used as a wattmeter 
is substituted for the moving-coil galvanometer, The spindle 


THE ELECTRICAL ENGINEER, 


JANUARY ], 1904 


of the meter is controlled by two special springs, which act as 
conductors through which the current flows in and out of the 
m. varla armature, thus av. iding the use of brushes. The main 
current traverses the fixed cols, and the movable fine-wire c il 
is connected by means of the commutator and the brushes as a 
shunt to the poet ial difference determinig the power to be 
measured, f r a very brief interval, once during each period. 
F r this purpose the rotating commutator conaists of an eben · ĩ· o 
cylinder, in which is embedded along a generatrix a plain strip 
of brass of suitable width. The duration of contact is governed 
by the width of the strip. It may be modified at will by shifting 
the points of contact of the two brushes with the strip. The 
regulation of the period of contact allows of a change in the 
sensitiveness of the apparitus, an eff-ct which may aleo be 
obtained by introducing a variable resistance into the fine-wire 
circuit of the wattmeter. The coil, under the influence of the 
succe.sive impulses which it receives from the intermittent 
currents paseing through it and from the main alrernating 
current, is deflected fr «m its position of equilibrium through an 
angle proportionate to the power of each instant of the period 
determined by the p sition of the commutator ; either directly 
or indirectly the coi] guides the pen of the recorder. This 
proportionately results from the fact that the angle 
described by the moving coil around ita position of equi- 
librium never exceeds from lOdeg. to 12 leg. on either side 
of zero. Under these conditions the drum-wound armature 
of the wattmeter may be considered as having suflered 
no practical displacement as far as electro-dynamic forces 
are concerned. The aluminium damping diso of the meter 
serves to give to the system the inertia and damping neces- 
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Fic. 9 (Half-scalel—Siemens Alternator 
(armature without iron) supplving an induc- 
tive circuit :— 

Potential-difference (7) = 112 

current (:) = 16 amperes. 

Self-induction (air-core) = 00175 henry ; 

resistance = 06 ohm. 

Frequency = 50 per second. 
Machine excited from accumulators with- 
out any resistance in series: 

Exciting current = 23 amperes; resis- 

tance of circuit = 04 ohm. 


volts ; 


sary to the normal working of the apparatus. This normal 
working corresponds on the one hand to the critical damping, 
and on the other hand to the time of oscillation of the 
armature, being comprised between the pericdic time of the 
phenomenon to bo recorded and the time occupied in recording 
a complete period. The puissancegraphe has enabled the 
author to obtain on the same sheet of paper curves showing 
the instantaneous values of the potential difference, and the 
current and also their product—the instantaneous power in 
an alternating circuit. This was accomplished as follows. It 
has been shown that the puissancegraphe traces out the 
instantaneous power by joining (fur a very short time during 
each period) the potenti«l difference to the m ving coil of a 
wattmeter, the fixed oc il of which is traversed by the alternating 
current, The impulse is proportional to the product, vi, of | 
the difference of potential at that instant, v, multiplied by the 
instantaneous value current, i, and the instrument traces the 
curve of instantaneous power. Iu order to trace the curve 
of 4, it is sufficient to connect the commutator to a constant 
potential difference, V. The impulses are then proportional to 
V i, or, that is, to i, since V is constant. To obtain thecurve v, 
a cons'ant current from one or two accumulator cells is 
through the fixed coils, and the commutator is connected to the 
difference of alternating potential, v. The impulse is then pro- 
portional to I v—that is, to v—since Iis constant. The ondo- 
graph is especially useful to manufacturers of dynamos, motors, 
and transformers; to alternating-current generating stations ; 
to makers of high-tension cables, to whom it is important to 
know the wave-form cf the alternating current to which their 
cables will be subjected ; and to technics] schools, to research 
and teaching laboratories, as it renders visible at a glance many 
facts of which the explanation is often both difficult and 
troublesome, 
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APPLICATIONS OF THE ÜNDOGRAPH. 

In order that this communication nay not be unduly pro- 
longed, we will at once proceed to a description of some of 
the uses to which the ondograph has been put with the 
‘object of studying or of improving the working conditions of 
apparatus designed for the production and distribution of 
electric energy. 


difference of phase, well shown in Fig. 11, which gives the 
difference of porential, v, and the curreut, 4, at each instant, 
Brush Machine.—The current given by a very old Brush 
machine is shown in Fig. 12, which was obtained by driving 
the ondograph direct from the machine with the aid of a 
flexible shaft. This figure exhibits the amplitude of the 
variations in the E.M.F. caused by the passage of each 


Fic. 10 (Scale 1 1).—Difference of potential between the terminals of a 


two-phase Alioth Rotary Converter on open circuit. 


repeated five times 


Alternators.—Alternators should, in principle, give a sine 


curve, or approximately a sine curve, 8 free as pasible from 
higher harmonics, so as to avo'd those resonance effects which 
are so prejudicial to cables. The curves reproduced i» Figs. 5 
to 8 pr. ve that this is far from being the case. Smo of 
them show the influence of the ahape of the pole-pieces, which 
intr: duce the third and fourth harmonics, whilst others exhibit 
the effect of the teeth. A careful study of these curves makes 
it possible so to alter either the pole-pieces or the number or 
shape of the teeth that these obj actions bis distortions are greatly 
reduced. These curves are, of course, of an exceptional shape, 


FIG. 11 (Half-scale).—Potential-ditterence 
4 and Current (/ Wave-forms of the 


Ondograph Synchronous Motor. lamps 


and selected mainly for illustration of the registering «qualities 
of the ondograpb. 

Reaction of the Alternating Current on the Excitation. —It 
is well known that the armature current in an alternator reacts 
on the field and produces in it a varied magnetisation, with a 
vii tonic double that of the alternator. This effect is exhibited 
in Fig. 9, which shows the potential difference between the 
terminals of a Siemens alternator with an iron-less armature, 
when working on an inductive circuit and producing a current 
with a lag of about one quarter of a period. The wavy line, 
representing the exciting current, would be straight were it not 
for the reaction of the armature. This effect becomes more 


Fic. 14 (Half-scale)—Charginj of a Con- 
denser (Zipernowsky machine, without 
slots) :— 

Capacity = 16 microfaracs. 
Potential-difference = 110 von 
Resistance in circuit = 20 Chins 


pronounced with an increasing lag cf the current behind the 
E.M.F. of *he alternator. | 

Rotary Converter. — Fig. 10 shows the variation in the differ- 
ence of potential between the terminals of a two-phase rotary 
converter. This curve has been repeated five times to demon- 
strate that the small changes caused by hunting do not alter the 
general appearance of the curve. 

The Synchronous Motor of the Ondograph.-—This little motor 
works as a variable self-inductlon motor having a very large 
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elementary coil under the pole-tips. The machine was 
supplying aro lamps. 

The Determination and Reco: ding of Ha:monics.—It may be 
xduntted in principle th .t au aliornanug wave-f ru) Contains all 
the odd harmonics with larger or smaller amplitudes, and zero 
amplitude four those that are absent. The first problem to be 
solved consists, theref re, iu discovering the order of the highest 
harmonic present. Calling the pulsation of the fundamental 
wave w (w=2 T frequency), aud the order of the harmonic n, it 
is required to determine n-—that is to say, to discover the order 
of the highest harmonic. 


' Fic. 13 (Half-scale).—Charging of a Con- 
denser :— 
Capacity = 16 microfarads. 
Potential-difference = 110 volts. 
Resistance in circuit = 20 ohms. 


Arc- 


Determination.—The author employs two methods, the one 
based on the properties of a circuit having capacity, the other 
on those of an inductive circuit. 

Capacity Method. As large a capacity as possible is connected 
to the periodico potential difference to be analysed, and the 
surve of the charging current of the condenser is recorded by 
connecting the ondograph to the terminals of a non-inductive 
resistance included in the circuit through which flows the 
charging current of the condenser. This resistance should be 
as small as possible. Designating the effective (r. m.s.) difference 
of potential corresponding to the n-th harmonic, Vn, the 
corresponding effective current, In, for this harmonic may be 
expressed thus : 

In = nwO Vn . 


Hence, by this method, the n-th harmonic is magnified in pro- 


Fic. 16 (Half-scale)J.—Resonance of 
Third Harmonic :— 
Capacity = 2:45 microfarads. 
Resistance = 6 ohms. 
Self- induction = 0°76 henry. 
Preauency = 404 NJ per secenn 


portion to its order », and an indented curve is obtained in 
which the number cf teeth indicates the order of the highest 
harmonic with the greatest clearness. Fig. 13 for example, 
shows very clearly the disc-very of the fifteenth harmonic in 
the Secteur de la R:ve gauche, a harmonic that the sinusoidal 
looking potential difference would not have enabled one to 
predict. 
Self-Induction Method. A circuit formed of a highly inductive 
coil, having as long a time constant as possible, and a non- 
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inductive resistance, is connected to the terminals of the differ- 
ence of potential] to be analysed. The difference of potential, 
Ve, between the terminals of tha inductive coil may be approxi- 
mately expressed as follows, if its resistance may be neglected 
as compared with its self-induction : 


Vs —no.L.I. 


By using the ondograph to record the instantaneous values of 
the potential difference between the terminals of the self. 
induction, an indented curve ia obtained analogous to that 
given by the charging current of the condenser, and the order 
of the highest harmonic is readily deduced from this curve. 


Fic. 17. (Scale 1: 1). —Gaulard Transformer. 


Record.— When the order » of the highest harmonic is once 
known, it is easy to trace the fundamental wave and all the 
harmonics with their several amplitudes, actual or enlarged, in 
a given proportion, as well as their difference of phase relative 
to the curve under analysis. The method employed by the 
author is that given by Prof. Pupin in 1894. It consists in 
forming a resonating circuit for each of the harmonicg, using 
the recognised relation 


ww? LC=1, 


with a variable condenser and capacity connected in series and 
as a shunt to the difference of potential to be analysed. If the 
resistance, R, of this circuit is sufficiently low, when resonance 
is obtained for a harmonic of the order n, the impedance 
t ftered by the circuit to all the other harmonics is considerable, 
and the current passing through the circuit is exactly due to the 
n-th harmonic, defiaed by the relations 


Vn =R In ; tan 9 = 0. 


Wuh an ondograph that has been calibrated beforehand, the 
instantaneous values of I; can be recorded, and from them 
Vn may be deduced. In order to make sure of the resonance of 
tho harmonic, a determination is made of the theoretical value 


^ 


Fic 


Fic. 18 (Half-seale).—Study of an Iron- 
less Transformer. 


10 (Halt-scale}. -- Electrolytic: 
Rectifier, connected up as à Wheatstonc 
Bridge, supplying current toa resistance, 
Supplied by Secteur Rive Gauche. 


fore augmented by means of a device which consiste in record- 
ing the difference of potential between the terminals of the 
self-induction instead of between those of a resistance placed in 
the circuit. Under these conditions a much greater potential 
difference is obtained, and the curve traced by the ondograph 
shows a difference of phase in advance from the aotual harmonic 
to an extent defined by the relation, 


nw. L 


R 


In practice, n w L being very large and R comparatively small, 
tan $ is also very large, and the ourve recorded is thrown out 
of phase, showing a lead of a quarter of a period. It is, there- 
fore, important to keep this phenomenon in mind when it is 
desired to reconstruct the fundamental curve lahat hates It 
would also be possible to obtain a record of the higher harmonics 
by connecting the ondograph between the terminals of a capacity, 
in which case the curve traced would show a lag of s quarter of 
a period. It is, however, preferable to connect the instrament 
between the terminals of the self-induction in order to avoid 
the sparking at the brushes of the apparatus at the moment 
when the measuring capacity is shunted unon the resonating 
capacity, which charges it too suddenly. Figs. 13, 14, and 15 
relate to the determination of the highest harmonios of a differ- 
ence of alternating potential by means of the charging current 
of a condenser connected to that differenoe of potential. It 
will be seen from Fig. 14 that only the third and fifth harmonics 
are present, whereas the curve shows the fifteenth harmonic. 
Figf 16 shows the third harmonic resonated, and so accentuated. 


Transformers. Fig. 17 illustrates the variations in the primary 
current of a Gaulard transformer, of which the secondary is 
connected through a gradually diminishing non-inductive resist- 
ance. The successive curves show the increase in the primary 
current accompanying the increase of charge in the secondary, 
as well as the diminution in the difference of phase. Fig. 18 
relates to an iron-less transformer; v, is the difference of 
potential acting on the primary circuit; ii is the primary 
current rendered almost completely sinusoidal by the influence 
of self-induction ; v, is the potential difference between the 
terminals of the secondary or open circuit in opposition to the 
potential difference of the primary. 

Electrolytic Rectifier. — Fig. 19 refers to a Nodon valve 
arranged asa Wheatstone's bridge and working on a circuit con- 
sisting of a simple resistance. v is the difference of alternating 
potential supplied to the valve, and i the rectified current 
supplied by it. Fig. 20 relates to a valve feeding a circuit 
consisting of a battery of accumulators. Curve 1 is the primary 
potential difference, and Curve 2 the primary current. Curve 3 


tan ¢= 


is the secondary current as rectified, whilst Ourve 4 is the 
potential difference between the terminals of the accamulators 


A 


i ; l Y 4 
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kic. 20 (H. Al- sci. --Nodon ‘Valve 
connected up as a Wheatstone Bridge. 
charging accumulators. 
pO Potenbal-ditterence of supply. 
2 > Current. 
3 = Current, rectified 
4 = Potential difference of accuniuiators. 
1. 111.5. Current = 71 amperes. 
Men current rectifed — 9 amperes. 


‘LX 


that must be given to the product, L C, corresponding to the | during the charge. From this it will be seen that charging 


frequency ; Land C are then added to satisfy this; finally, 
T, and C are varied slowly in the neighbourhood of the 
theoretical value, until a thermal ampere-meter placed 
in the resonating circuit indicates the maximum current. 
With the aid of the ondograph this resonance is confirmed by 
the amplitude and regularity of the sinusoid4l curve, a curve 
which becomes deformed by the interference of the next 
harmonic, To show the lower harmonics, of which the ampli- 
tude is usually sufficiently great, the ondegraph may be con- 
nected to the terminals of a non-inductive resistance placed in 
the resonating circuit. The curve traced by the ondograph is 
in phase with the harmonic. The sensitiveness would not be 
sufficient for higher harmonics of small amplitude. It is there- 


takes place twice during each period. It would be easy to 
multiply the number of curves showing the application of the 
ondograph to the study of the Wehnelt interrupter, the con- 
tinuous-current arc, rectifiers, the oscillatory charge and 
discharge of condensers, polyphase currents, the simultaneous 
record of potential difference, current, and power in an 
alternating circuit, etc. The author’s collection of curves 
obtained during the last two years embraces specimens refe-ring 
to all the above applications, but those which are here repro- 
duced suffice to indicate the wide scope of the instrument, and 
it would be an encroachment upon the hospitality of the 
Journal of the Institution of Electrical Engineers to increase 
still further the number of the reproductions. 
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NOTES. 

Telephonic Communication with France.—The 
French Government has approved the convention concluded 
in July, 1902, between France and Great Britain for the 
better regulation of the telephonic services between the two 
countries. 

Electrical Iron Smelting.—Advices from Canada 
state that the Canadian Government is looking into the 
subject of the electrical smelting of iron, and is sending 
a commissioner to Europe to study the subject. Canada 
has many valuable iron ore deposits in the vicinity of large 
water powers which could be utilised for generating a cheap 
supply of electrical energy. 

Royal Institution.— The Friday evening discourse on 
Jan. 15 at the above institution will be delivered by Lord 
Rayleigh, his subject being “Shadows”; on Jan. 22 the 
address will be by the Rev. W. Sidgreaves, on “ Spectro- 
scopic Studies of Astrophysical Problems at Stonyhurst 
College Observatory "; and on Jan. 29 the discourse will 
be by Mr. D. G. Hogarth on The Marshes of the Nile 
Delta.” 

Conference of Teachers.—A three-day conference 
of teachers in technical institutes was opened yesterday 
under the auspices of the Technical Education Board for 
London, at the South-Western Polytechnic, Chelsea. A 
very full programme has been arranged, which includes an 
address by Mr. W. Hibbert, A. M. I. E. E., on “New Apparatus 
for the Teaching of Electricity and Magnetism,” which he 
will deliver at the afternoon meeting to-morrow (Saturday) 
at two o'clock. 

West Indian Cable Communication.—The West 
India Committee have called the attention of the Colonial 
Secretary to the further interruptions in the West Indian 
cable communication which occurred on Dec. 21 and 28 
last, cutting off St. Kitts, Antigua, Dominica, St. Vincent, 
and Barbados. At any time, they say, this would be a 
serious matter, but it is especially so at the present 
moment, when the reaping of the sugar crop is about to 
begin, and it is of the utmost importance that the estates 
proprietors should be fully informed as to the course of the 
sugar markets. 

German Submarine Cables.—The first part of the 
new German Atlantic cable between Borkum and New 
York has been completed, thus fulfilling the conditions 
under which the German Government placed the German 
Atlantic Telegraph Company in regard to the laying of the 
cable. The section completed is that between Borkum and 
the Azores. Under the agreement between the Govern- 
ment and the company the latter will receive a sum of 
£55,700. The second part of the cable between the Azores 
and New York, which will complete the line, is to be laid 
by the end of the current year. 


An Electric “ Charger." — We understand that 
Messrs. Baldwin and Co. have recently introduced at their 
ironworks at Newport, Mon., an electric “charger” for 
feeding the furnaces, which is said to be the second of its 
kind used in thiscountry. Only meagre details are available, 
but it seems that the charger is mounted on a sort of motor- 
car, which runs on rails along the front of the furnaces, and 
that the action of the machine is controlled by electricity. 
With it a furnace is filled with 30 tons of material in about 
40 minutes with the attention of only two men, whereas 
previously, with hand labour, it took more than four hours 
to do the same amount of work. 

St. Marylebone Electric Light.— Pending the 
verdict of the ratepayers at the public meeting to be held 
on the 19th inst., matters in regard to the St. Marylebone 


purchase are at a standstill. The Bill which the Council 
propoae to promote in the ensuing session must receive the 
eonsent of the majority of the ratepayers before it can 
proceed, and from the present appearance of things it is 
not at all certain that such consent will be given. At all 
events the Council have summoned a special meeting for 
the 21st—two days after the public meeting—when a 
resolution will be submitted confirming the propriety of 
the promotion of the parliamentary Bill. 


Electric Pumps in South Africa.—A remarkable 
instance of the durability of electric pumps is reported 
from South Africa, where, in the mining districts, elec- 
tricity and compressed air are fighting for supremacy. It 
was after the cessation of hostilities that the two shafts of 
the Knights Deep mine were found to be flooded out. The 
plaut and other apparatus had been left just as they were 
before the war broke out, and the electric pumps and cables 
which were used at the mine had been under water for 
quite 24 years. Notwithstanding, the motors were brought 
out, dried, and set to work again. The firm who supplied 
the motors is not mentioned, but their name deserves to be 
placed on record. 


Education of Engineer Apprentices.—The subject 
of the technical education and general training of youths 
entering engineering works is ably discussed in the report 
which has been published by the Educational Committee of 
the North-East Coast Institution of Engineers, and which 
we gave in full in our last issue. The recommendations 
therein made are sound in principle, and should meet with 
a ready welcome from all engineering firms in this country. 
The institution is taking the necessary steps to bring the 
report to the notice of the various engineering and ship- 
building firms in North-East England. We trust it will 
meet with the earnest consideration it merits, and that the 
recommendations will be aocepted by these firma. 


Lodge - Muirhead Wireless Telegraphy. — We 
hear that the system of wireless telegraphy which is the 
joint invention of Sir Oliver Lodge and Dr. Alexander 
Muirhead, has been the subject of some exhaustive experi- 
menta by the War Office during the past six months. The 
results obtained are said to have fully satisfied the Govern- 
ment experts, who have declared the system to be a reliable 
method of signalling without lines. The Indian Govern- 
ment, who have made independent tests of the system, 
have, we understand, decided on an installation being 
made for establishing communication between Port Blair, 
in Andaman Islands, and the Diamond Island, at the 
mouth of the Irawaddy, a distance of 300 miles, the 


apparatus for which will ahortly be sent out. 


New Book.—" The Law Relating to Motorcars,” by 
H. Langford Lewis and W. Haldane Porter (Butterworth 
and Co., Temple Bar). 2s. 6d. Appropriately enough, the 
authors issue the second edition of their book coincidently 
with the coming into force of the new Act relating to 
motorcars. The Hon. Rupert Guinness in a short pre- 
fatory note expresses the conviction that the new Act, if 
reasonably interpreted, will not, at the present stage of 
motorcar development, work any serious injury either to 
the industry or to motorists. Meanwhile the motorist 
needs a plain guide amid the intricacies of the law, and 
this Messrs. Lewis and Porter have succeeded in giving 
him in the present book, a valuable feature of which is a 
comprehensive list of decided cases which clearly lay down 
the law relating to motorears. 


Indian Telegraph Extension.— In July last the 
construction was commenced of a special telegraph line 
between Darjiling and the British camp at Khambajong, 
Tibet, a distance of about 160 miles, and the line was 
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completed in September. Mr. F. B. MeMahon was in 
charge of the work, and it appears from an account which 
has been published that the working party suffered much 
from exposure to heavy rains at high altitudes, and the 
line was carried through dense jungle in the face of extra- 
ordinary difficulties. The maximum height reached was at 
Subebe La, where the posts were plaeed at an altitude of 
over 17,500ft. This is the highest point to which a tele- 
graph wire has ever been carried, and the Indian Telegraph 
Department also holds the world's record for the distance 
above sea-level of a telegraph station, Khambajong being 
about 15,700ft. high. 

Application of Electricity to Mining.— Articles 
by M. Emile Guarini have recently been appearing in the 
Engineering Magazine on the subject of Electric Power 
Appliances in Mines,” and in closing his remarks on this 
very interesting subject the writer instances two cases 
showing the economy resulting from the adoption of elec- 
tricity, and these should be carefully noted by ali interested 
in the question. M. Guarini says: “ Prior to the intro- 
duction of electricity the Burma ruby mines were unable 
to make any dividends, the expense of the operation being 
too high. Since ite adoption the expenses have been 
reduced by the sum of £6,000 per annum, permitting the 
payment of profits ; and at the Sheba mine the economy in 
operating expenses &ince the introduction of electric power 
in 1896 has amounted to £10,000 per annum." The power 
equipment for both the Burma ruby mines and the Sheba 
gold mines was supplied by Messrs. Johnson and Phillips, 
of Old Charlton, who have made a speciality of transmission 
of electric power in mining. 

Test of Westinghouse Turbine.—Our American 
contemporaries report the results of an economy test of a 
1,250-kw. Westinghouse steam-turbine generating set built 
at Pittsburg for the Interborough Rapid Transit power- 
house. The net results showed a steam consumption of 
l5lb. per electrical horse-power with 27in. of vacuum, and 
14jlb. with 28in. of vacuum. The barometer reading was 
ó0in. Dry saturated steam was delivered to the turbine 
throttle at 150lb. gauge pressure. At the close of the test 
the automatic safety stop, with which all Westinghouse 
turbines are now equipped, was tested by holding down the 


governor lever so that the speed of the turbine was uncon- 


trolled. The turbine accelerated its speed immediately, 
and just before the rate of speed reached 10 per cent. above 
the normal rate the safety stop automatically released and 
shut off the steam supply. This was followed by a test for 
regulation under extreme conditions, the full load being 
thrown on and off instantaneously several times. The 
variation in the speed of the unit between no load and full 
load, as indicated by the change in tone of the note given 
out by the generator, was barely perceptible. 

Electricity on an Ocean Liner.—The new White 
Star liner “Baltic,” which is to make her maiden voyage 
across the Atlantic in the summer, is probably better 
equipped electrically than any other boat either afloat or 
building. In addition to the usual electrical appliances to 
be found on board present-day ocean liners, the “Baltic " 
is equipped with an electrical device for preventing 
collisions with other vessels. The moment another ship 
enters the “magnetic field” of the “Baltic” the needle 
of the indicating instrument points in the direction of the 
vessel approaching or being overtaken, and the steersman 
knows at once what course to take. Even the rhythmic 
beats of an unseen steamer’s screws are registered by means 
of this delicate apparatus. Another safeguard is an elec- 
trical contrivance to show if the ship’s lights are burning 
properly. An electric log for ascertaining the speed of the 
ship is another acquisition, and an electric lead for ascer- 


doing it. 


taining the depth of the water is also on the list. There 
is, further, an electric device for registering all signals, includ- 
ing steam sirens, The “Baltic” is equipped with electric 
refrigerating as well as electric cooking apparatus. 
Reinstatement of Pavements. — Amongst the 
many departments of municipal work in which profits. 
may be made is one to which attention is not often called, 


We refer to the charges made by local authorities for the 
reinstatement of pavements after companies have opened 
them up for various purposes. The majority of the 
metropolitan borough councils have schedule rates for this 
work, which are, as a rule, equitable when only a small 
stretch of pavement is disturbed. Whenever a long length 
has to be broken up and renewed these rates become exces- 
sive, and we are aware of instances in which 200 and 
300 per cent. profit has been made by the local authorities. 
This profit is not shown in the accounts, and can be used 
by the surveyor's department to cover excess expenditure 


on other work. We notice that the matter has recently been 
taken up by the Postmaster-General with the St. Maryle- 
bone Council. Asa result of a letter expressing the hope 
that the Council would see their way to reduce their charges 
for this work, a report was prepared by the borough 
accountant on the question of the difference between 
the prices charged for the work and the actual cost of 
The committee who had the report prepared 
have now agreed, subject to the approval of the Council, 
that the present charges be reduced by 10 percent. We 
trust that public companies will receive equally favourable 
consideration from the councils in the future, but have not 
much hope that this will be the case. 

The Giesel Emanation Body.— In a note recently 
read before the German Physical Society, E. Goldstein 
presents the results of his experiments on the Giesel 
emanation body. This body, recently derived from pitch- 
blende, seems to be related to cerium as to its chemical 
character; it shows emanation phenomena to a very high 
degree. On account of the small penetration power of 
this emanation, the author presumed that air would 
itseli exert a strong absorption on the latter, so that its 
effects would be augmented in exhausted tubes. This 
hypothesis is borne out by the experiments recorded in 
the present communication. As regards the question 
whether the observed luminescence is due either to a gas 
or simply to a special form of energy issuing from the 
substance, the experiments of the author seem to be in 
favour of the latter hypothesis. When cooling exhausted 
tubes where the active matter had been introduced by 
means of liquid air, the author observed a very strong 
luminescence of the wall. This luminescence, so far from 
arising in the coldest portions of the wall immersed in 
liquid air, seems to be confined to & zone immediately 
above the level of the liquid air. This phenomenon is 
thus characteristic of a definite temperature above the 
temperature of liquid air. The author next states that 
the emanation is given off even at the temperature of 
liquid air; he does not think the emanstion energy in 
question to be identical with that of radium, the mean 
distinguishing feature being the absence of a coloration 
of the tubes, and, second, the excessively low penetration 
observed. 

Radium in Bath Waters.— The interesting discovery 
has been made that radium exists in the mineral waters for 
which the city of Bath is famous. A few weeks ago Prof. 
Dewar found from an analysis of the gases that arose in 
the largest of the hot mineral springs at the King's Bath 
that the rare element helium was present, and a 
further examination of the deposit from the new Royal 
Spring has revealed the existence of radium. The discovery 
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was made by the Hon. R. J. Strutt, son of Lord Rayleigh, 
who, in a communication to the Bath City Council, says 
he has found that the deposit contains radium in appreciable 
quantities, though not enough to pay for extraction. The 
letter continues: “It will be remembered that the gas 
which bubbles up from the springs contains a small 
proportion of helium. Sir William Ramsay has recently 
made the most important diseovery that radium slowly 
evolves helium by a spontaneous change. I think 
there can be little doubt that the helium of Bath 
owes its origin to large quantities of radium at a great 
depth below the earth’s surface. A little of this radium 
is carried up by the rush of hot water, and is found in 
the deposit. When I speak of ‘appreciable quantities’ 
of radium I mean quantities such that its presence may 
pretty easily be detected. But the percentage of radium 
in the deposit is very much less than that in the ores which 
are at present used to obtain it from. The reason why the 
presence of radium is so easily detected, in spite of the 
smallness of the proportion present, is that the teste are 
exceedingly sensitive—indeed, the only reason why so small 
a proportion of radium could be detected was the unique 
and extraordinary properties of that substance." 


Electrification of the Inner Circle.—When the 
London Tube Railway Bills were before the Select Com- 
mittees of Parliament, counsel both for the Yerkes group 
and the Pierpoint Morgan interests gave ample pledges on 
behalf of their clients that all material required in con- 
nection with the work should be purchased in this country. 
Had the members of the committees shown proper caution, 
they would have requested the promoters of the Bills to 
bring forward a clause that might be embodied in the 
Bills making it binding on the companies to carry out the 
sentimental intentions so ably turned to account by their 
learned counsel. We are led to this reflection by the 
disappointing news that the Underground Railway Com- 
pany, controlled by Mr. Yerkes, has recently placed a 
large order for rubber cables abroad apparently for 
no reason other than cheapness. The specification to 
which the manufacturers were asked to tender was a 
document drawn up by a man who no doubt had a good 
all-round knowledge of electric railway practice, but con- 
quently could not have a first-class experience of the 
difficulties and peculiarities of the indiarubber business. It 
is not surprising, therefore, to find that there was con- 
siderable latitude open to manufacturers in quoting, and 
we cannot help thinking that under the circumstances the 
order ought to have been placed in this country. The 
point will doubtless be made good use of in future by 
some of those who may not see eye to eye with Mr. Yerkes 
when next he appears before the parliamentary committees. 
We very much doubt whether foreign manufacturers can 
supply any rubber cable that is likely to be so durable 
under the ever-changing conditions of this country as that 
which our own manufacturers can supply. | 

Reduction of Metals and Alloys.—It has been 
frequently found by experimenters that when an oxide of 
& metal, whose temperatures of reduction and volatilisation 
are nearly the same, is mixed with sufficient carbon to 
combine with the oxygen, and heated to the temperature 
of reduction, the main resulting product is not the metal 
which is wanted, but à carbide. The reason is thought to 
be that the metal becomes volatile as soon as it is formed 
and combines with free carbon present in the mixture. In 
& patent granted to Mr. F. J. Tone, engineer of the 
Carborundum Company, of Niagara Falls, and described 
in the Electrical World, these disadvantages are overcome 
by maintaining proper conditions of temperature, proper 
distribution of heat, and proper arrangements of the 
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charge. The method may be described by its application 
to the production of silicon for a mixture of silica and 
carbon. The constituents are finally subdivided and 
thoroughly mixed, and the design of the furnace is such 
that the discharge of heat is over a wide zone (as opposed 
to localised heat), so that the progress of the reaction is 
relatively slow and the best conditions are maintained for 
agglomerating the particles. The most even temperature 
possible is maintained throughout the zone of reaction, to 
prevent the silicon from being volatilised as soon as formed, 
and the charge is so arranged in the furnace as to allow 
globules of reduced silicon to drop by gravity out of the 
zone of reaction to a lower portion of the furnace. It is 
evident that for these purposes an arc furnace would be 
unsuitable. Mr. Tone therefore employs a resistance 
furnace. The heating resistance in the centre of the 
furnace is made up of carbon blocks piled together with 
intervening spaces. The charge is fed into the furnace 
at the top, and as the silicon is reduced it sinks down into 
the cooler portion of the furnace, and finally into the 
receptacles at the bottom, where it solidifies as a metallic 
block. ` 

A New Submarine.—The United States have lately 
added to their service fleet a submarine boat which is built 
on quite novel lines. It is the invention of a Mr. Lake, and 
is kncwn by his name. The new boat has been put through 
her trials with extremely satisfactory results, and it is 
believed that she represents a marked advance on previous 
types. Primarily the boat is driven by two 125-h.p. four- 
cylinder White and Middleton gasoline engines which 
employ electric ignition. These are located in the rear of 
the boat, and directly back of each is a 50-h.p. shunt-wound 
Diehl electric motor, which is connected to the engine on one 
side and to the propeller shaft on the other through friction 
clutches. Ordinarily, the engine is started by the motor, 
after which the clutch operating the propeller is thrown 
in and the brushes are lifted from the motor commutator if 
a long run is to be made. If the battery need recharging, 
this can be done while the boat is running by altering the 
pitch of the screws, thus driving the boat more slowly and 
using the surplus power to run the motors as dynamos and 
allow them to recharge the battery. This consists of 60 
cells of the Gould type, weighing 75,8951lb., and capable of 
furnishing 1,680 amperes, or 851 h.p. for three hours, 
which gives the craft a radius when submerged of 18 to 20 
miles. By means of a special valve in the top of the 
sighting hood, which supplies air for the motors, it is 
possible to run on the engines till this hood is nearly sub- 
merged ; and by placing a similar valve in the end of the 
omniscope, the inventor hopes that he will eventually 
succeed in being able to use the engines for propulsion 
when all but a short length of the tubeis submerged. This 
would make it possible to creep up quite close to an enemy 
under engine propulsion and only use the electric motors 
for the very end of the approach, when about to torpedo 
the objective. Some illustrations of the new submarine 
are given in the Scientific American, from which it seems 
that the inventor has placed four guide wheels at the bottom 
of the boat, two forward and two aft. The object of these 
is that when the boat is close in shore under water she 
shall not touch bottom herself. The wheels are operated 
by hydraulic rams, and besides easing the shock when 
bottom is reached, they enable the boat to run along the 
gand, driven, of course, by her propellers. 


Behaviour of Unattachable Anodes.— Following 
is an abstract of a paper by Messrs. R. Luther aud F. J. 
Brislee given in the current number of the Journal of the 
Chemical Society: When in an electrolytic cell containing 
hydrochloric acid à gradually increasing anode potential 
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difference is applied, the current strength after its first rise 
remains constant for an interval, subsequently increasing 
again. According to earlier workers, the existence of such 
a horizontal part in the P.D. current curye means that the 
ion primarily concerned in the electrolysis is exhausted. 
In the experiments carried out by the authors, the Cl’ ions 
cannot have been exhausted, and they suggest that there 
is probably something else in the solution, which is in 
equilibrium with the Cl’ ions, and primarily liberated at the 
anode, and to the exhaustion of which is due the constant 
value (% ) of the current strength. The experiments 
described show that 1½ is proportional to the second 
power of the Cl’ concentration, and to account for this 
the authors assume the existence of an ion Cl,. The 
condition and previous history, however, of the platinum 
anode is an all-important factor. When the anode P.D., 
after a gradual increase, is gradually diminished, without 
break of current, the corresponding variation of the current 
strength is not always that given by the first P.D. current 
curve. The current strength may fall away rapidly almost 
to zero, the electrode having become ‘passive.’ If, while 
the electrode is still passive, the P.D. is again increased, 
the horizontal position of the P.D. current curve cannot 
now be obtained. This passive condition is due to a super- 
ficial change of the platinum anode, and has nothing to do 
with the solution. It disappears immediately if the current 
is broken, and if the anode P.D. is allowed to fall below 
1:6 volts, a passive electrode becomes spontaneously active. 
Further, if the change of P.D. is reversed before tnn is 
reached, the passive condition does not set in. The authors 
ean thus distinguish three states of the platinum surface. 
The production of the passive condition does not depend 
on the presence of Cl’ ions, but begins in acid solutions at 
about 1:9 volts and vanishes at about 1:6 volts. The 
evolution of chlorine in hydrochloric acid solution at 1:66 
volts is secondary, for it is possible, when anodes of carbon 
or iridium are used, to obtain P.D. current curves of quite 
different form. Iridium does not exbibit the passivity 
spoken of above. 


The Cauvery Falls Power Plant.—Success has 
attended the enterprise of the Mysore Government in 
putting down a hydro-electric power plant at the Cauvery 
Falls for supplying the Kolar goldfields with eloctric power 
over a distance of nearly 100 miles. At the time the 
scheme was severely criticised by a section of the Indian 
Press, but, as time has shown, with no justification what- 
ever. The demand for electric power at the goldfields has 
since the initiation of the scheme greatly increased, and, as 
we stated some time ago, the generating plant is to be 
extended to nearly twice its present capacity. The power- 
house at the base of the hill is to be extended down stream 
to allow for the installation of five additional generating 
sets of 720 kw., which will be duplicates of the six now in 
operation, A new fore-bay is under construction down 
stream from the present fore-bay, and below the existing 
step-up transformer station. Five additional pipe lines 
are to be laid from the new fore-bay, so that each 
generating unit will be directly supplied, instead ot 
one pipe line to each pair, as at present. The 
transformer station is also to be extended. In order to 
lessen the line losses consequent on the necessary output, 
the voltage transmission is to be raised to 35,000 volts. 
The new machinery is being supplied—the electrical plant 
by the General Electric Company of America, and the 
turbines by Messrs. Escher-Wyss, of Zürich. Indiun Engi- 
neering publishes some figures showing tho cost of the 
initial installation — i. e, 4,500 h.p. This represents a total 
capital outlay of £359,817, but deducting the cost of the 
first year’s working and the cost of the compressor houses 
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on the goldfields, which latter is chargeable to the mining 
companies, the actual capital cost stands at £327,697. The 
actual power of the initial installation is 500 b.p. greater 
than was at first contemplated, and the cost pər horse- 
power as originally computed and as now installed works 
out as £71:84 and £72:82 respectively. The courageous 
polioy of the Mysore Government in entering on this 
important undertaking receives striking approval from the 
way the electric power has been taken up by the mining 
companies, which has necessitated tho large expansion of 
plant indicated above. And it is possible that the city of 
Bangalore will soon take a supply of energy for lighting 
purposes, as the transmission line runs within about 18 
miles of the town. 


Electricity in Lead Mines.—The Engineering Journal, 
periodically published by the University of Birmingham, is 
always bright and informing reading. In the issue for the 
present month there is an excellent paper by Mr. Thomas 
Warth which shows the extent to which electricity has 
been adopted in the lead mines of the North of England. 
The author is describing a visit to the Greenside lead 
mines, which are situated some three miles from Pather- 
dale, in the Lake District, and tells how his party entered 
the mine in trucks drawn by an electric motor, the line 
running by way of an adit in the hillside tunnelling the 
solid rock for two miles before striking the vein. Through 
this they travelled at the rate of about six miles an hour, 
and one great difference between mining in bard igneous 
rocks and the softer sedimentary strata was speedily 
realised by the visitors, the hard firm walls of the former 
requiring practically no timber, whereas in one mine operated 
by the mining company the annual cost of this item alone is 
£100,000. Electricity is also used for driving the winding 
drums at the adit level by means of a bipolar motor 
running at a speed of 450 revolutions per minute, with 
66 amperes and 500 volts, cage, wagon, ore, and rope 
weighing 2} tons. A threethrow Tangye pump at the 
60-fathom level, pumping to the adit, is also worked by an 
olectric motor, and delivers 4,000 gallons per hour. The 
power station, from which the electricity supply is 
obtained, is situate four miles from the mines in the heart 
of the mountains. It is a water-power plant, the fall 
obtained being 400ft. A 15in. pipe conducts the water 
down the steep mountain side, which is approximately at 
an angle of 45deg. The plant, which has been running for 
12 years, consists of a powerful turbine and a Pelton wkeel, 
each of 100 h.p. These each drive a four-polar dynamo at 
500 revolutions, which generates current at 85 amperes at 
600 volts. We notice that in this issue of our contem- 
porary a new feature has been introduced in the shape of a 
most useful list of forthcoming events arranged by the 
technical societies inthe Midland capital. The list includes 
the arrangements of the Birmingham Mechanical Engineers, 
the Birmingham Local Students of the Institution of Civil 
Engineers, the University Engineering Socicty, and the 
Birmingham Local Section of the Institution of Electrical 
Engineers. We are glad to see that all these institutions 
are, to a certain extent, working in conjunction with each 
other, and in the list in question there are at least three 
meetings announced which will be open to all members of 
the local engineering societies. 


The Outlook in South Africa —In Mr. Henry 
Birchenough ’s report on the prospects of trade in South 
Africa it was shown that the outlook in matters electrical 
is especially promising, and that the British manufacturer 
who will go to the trouble of acquainting himself with 
South African requirements need have no fear of the 
competition of other countries, keen and pushing as it 
undouptedly This is strongly confirmed by the events 
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of the past few months since Mr. Birchenough prepared 
bis report, and the present outlook is exceedingly 
encouraging to manufacturers of electrical plant and 
accessories in this country. In every part of South 
Africa the application of electricity in some form or other 
is being undertaken or contemplated in connection with 
lighting, traction, and power. As an integral part of 
harbour equipment, electricity, whether for lighting or 
power purposes, has been adopted at all the South 
African ports, while it is in vogue in all the 
principal diamond and gold mines. According to 
some figures published by the British and South African 
Export Gazelle it is clear that, taken in the aggregate, 
the electrical installations in South Africa under way 
or under consideration are prodigious in their number and 
magnitude. For instance, it is estimated on the authority 
of the Government mining engineer for the Witwatersrand 
that there will be 8,000 additional stamps at work within 
the next five years, involving the installation of machinery 
of the value of over 12 millions sterling, of which electrical 
plant will form an integral part. All the larger and many 
of the smaller towns are adopting important schemes, which 
collectively, when carried out, will create an important and 
increasing market for electrical work. Naturally the 
installation to which prior attention is being directed is 
that of Johannesburg, where it is estimated that for public 
lighting and tramway electrification about £1,240,000 will 
be spent. At Port Elizabeth a similar scheme is engaging 
the attention of the local authorities, and should this be 
adopted in its entirety, something like one million sterling 
will be invested in the undertaking. Other important 
schemes which have already come within the range of 
realisation or serious consideration are those of Pretoria, 
Pietermaritzburg, Bloemfontein, Kimberley, Potchefstroom, 
Eist London, Queenstown, Durban, and many other places 
of more or less importance. An enterprising step has been 
taken at Pretoria, where there is a general tendency to 
introduce electric power in the local factories in place of 
the present steam or other motive power. The Municipal 
Council have taken up the proposal with zest, and have 
been gathering statistics as to the total horse-power 
now used by the various steam plants running in the 
city, with a view to their eventual displacement 
by the electric motor. Not only does the Transvaal 
offer an excellent market for electric motors for all 
purposes, for municipal, shop, and domestic use, but the 
mines, in the future, intend to largely make use of electric 
machinery. The reasons for this are several, occupation 
of less room and greater ease of subdivision of power 
being the chief. Among the services to which electric 
driving power is adapted are mechanical wire-rope haulages 
above and below ground, pumps for surface and under- 
ground work, rock-breakers, drills, ore conveyors, batteries, 
ete. Noteworthy in this connection is the fact that the 
three-phase alternating-current system is preferred over 
either the two-phase or continuous-current systems. British 
engineering firms need to be keen to compete with foreign 
makers, who have obtained in late years some sort of lead 
in supplying this type of machinery. In the design of 
this plant, economy of mass and weight, in so far as it 
does not affect stability, is advisable on the score of price 
and carriage. 


Kalgoorlie Electric Tramways.— Australia is not 
rich in electric tramways, but the one or two tramway 
systems at present employing electric traction in the 
Commonwealth represent the most advanced and up-to-date 
work of its class, and will bear comparison with anything 
to be found on this side of the equator. Of course, the 
largest and pre-eminent electric tramway system in Australia 
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is that controlled by the New South Wales Railway Com- 
missioners, and which provides an efficient means of 
communication between the different parts of the city of 
Sydney and tbe outlying districts. It has over 100 miles 
of track, the greater part of which is already electrified, 
and the remainder is rapidly being converted from steam to 
electric traction. In Western Australia there are at present 
two electric tramway systems in operation, the first in 
importance being the Perth undertaking, which operates 
about 20 miles of track. The system, however, of which 
we propose to give a short description here is that owned 
by the Kalgoorlie Electric Tramways, Limited, which began 
to work on May 20,1902. Kalgoorlie itself has a population 
of about 30,000 persons, and the tramways have been put 
down to furnish a rapid means of communication within 
the city and to the goldfields which surround it. They 
comprise 16 miles of track, of which 10 miles are double ‘and 
six milessingle. Inthe construction of the permanent way 
the work was rendered fairly arduous by the fact that the 
soil is practically a good natural cement of ironstone com- 
position, which, however, though hard to work, forms a 
good permanent road-bed. The rails, which weigh 90lb., 
are laid on ties of jarrah wood, which is particularly suited 
to the purpose, as it is absolutely proof against the attacks 
of white ants and is impervious to moisture. For the 
double track lines the double-bracket style of overhead con- 
struction ie employed with a single line of 35ft. poles of 
jarrah wood between the tracks. On the single-track lines 
single-bracket construction is used. An interesting feature 
about the car-shed, which is built of steel throughout, is its 
novel mode of construction. There is, strictly speaking, 
no floor, the rails being supported on cast-iron columns Sin. 
in diameter resting upon cement concrete piers, and all 
work of maintenance and repair is done from the pit 
level. At the back of the shed on a lower level is a set of 
cross tracks, so that armatures and truck and motor parts 
ean be dropped to this level and taken under the cars. 
The arrangement for providing an economical water supply 
is also novel. Two concrete tanks run the whole width of 
the building into which is drained all the rain-water 
falling on the roof, and this water is used for washing 
the cars and for fire protection, and represents a saving 
of about £1,000 a year. The roiling-stock consists of 
10 double-truck cars and 15 single-truck cars all of 
which are of the enclosed type. The cars are mounted 
on Brill trucks, and are equipped in the case of the latter 
with two and in the case of the former with four G.E. 58 
motors each. The Kalgoorlie Electric Power and Light- 
ing Corporation supplies the electric energy for working 
the system. The power plant consists of three vertical . 
unite, each comprising an 800-h.p. Stewart engine direct 
connected toa 500-kw. G.E. alternator. These units supply 
two cycle alternating currents at 600 volts, which for 
tramway purposes is changed to 550 direct-current tn two 
G.E. rotary converters, located at the power-house. A 
battery of Babcock and Wilcox boilers, using Australian 
gumwood as fuel, supplies steam to the plant. Now that 
the Kalgoorlie water-supply system has been completed— 
fresh water being pumped from the coast 400 miles away— 
there is no difficulty in getting a sufficient supply, but 
previously the only water available for power-house 
purposes was a brackish water obtained from the low levels 
of the mines. In the dry seasons, water which is practically 
a saturated solution of ordinary and other salts was used. A 
flat-rate system of charging is in vogue on the tramways— 
i.c, Id. a ride within the municipal boundary, and 6d. to 
any point outside the city. Messrs. J. G. White and Co. 
were entrusted with the construction of the lines, and this 


firm also designed and put down the plant which supplies 
power for tho tramways. 
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THE G.B. SURFACE-CONTACT SYSTEM. 


On Wednesday last the technical Press were invited to 
inspect a trial line at Ilford equipped on the above system 
by the G.B. Surface - Contact Company, of Hamilton 

ouse, Bishopsgate-street Without. The line in question 
has been constructed on the border of low-lying land which 
was flooded very frequently last year. Tbe line is about 
one-fifth of a mile long, and being oval in plan, permits of 
continuous running in one direction. The curves and 


FIG. 1.—View of the G.B. Surface - Contact Track Flooded at Ilford. 


grades are such as to represent the worst conditions of 
general practice. This, coupled with the flooding above 
mentioned, has enabled the inventors of this system to 
prove their design under the most trying conditions before 
proceeding with work on the public streets. The system 
has been jointly perfected by Mr. W. Griffithe, who is an 
expert in road construction, and Mr. G. H. Beedell, who 
has had the electrical details under his control. 

The following is a description of the principal details of 
the system. The current from the generating station is 


sections of the conduit being perfectly plain butt-jointed 
pipes. A special bituminous joint is used to connect the 
sections of conduit. The conduit is completely embedded 
in concrete, but the total depth of excavation necessary 
does not exceed 19in., and this can be decreased by 6in. or 
7in. should it become necessary in order to pass over the 
crown of a bridge or other obstruction. Thus no removal 
or alteration of pipes already laid in the roadway is neces- 
Bitated by this system. The mechanical strength of the 
design is ample to meet the exigent demands of heavy road 
trafic. The arch and invert formed by the concrete above 
and underneath the pipe make together a structure which 
is stronger than the ordinary 6in. paving base used for 
the public roads. 

"The insulators in the conduit (Fig. 3) which carry the 
cable are made of the finest ineulator clay, thoroughly 
vitrified and glazed. The creeping surface is long and of 
constricted cross-section, providing a particularly high 
insulation resistance. The galvanised steel pins on which 
the insulators are mounted pass through the conduit on 
one side, through the hole in the centre of the insulator, 
and into a stopped hole on the opposite side of the conduit. 
The ends of the pins which project through the conduit 
are connected together by means of a galvanised iron strip, 
which is connected at intervals to the rails. This entirely 
prevents any leakage from the bare wire getting to 
the stud, which is a valuable point in favour of the 
system over most other types of surface-contact switches. 
There is not space between the flanges of the insulators 
and the pipe for tho cable to pass, and in consequence there 
is no difficulty in drawing in the cable round curves. This 
was shown at the trials on Wednesday. Access boxes are 
placed at intervals of 200 to 400 yards along the track. 
Each box consists of a cast-iron body and manganese steel 
cover, which is paved in with granite setts or wood blocks 
in the usual way. Two sections of conduit enter the box 
on opposite sides, and the two cable ends are led to terminal 
bars mounted on insulators fixed to the box. Drainage 
connections are provided from the bottoms of thoee access 
boxes which are situated at the lowest points of the track, 
Any water, therefore, which by accident might find its way 
into the conduit would drain away. 


Fig. 2.—Parts of the G.B. Contact-maker and the Granite Settings for the Stud. 


. conveyed through a bare galvanised iron cable about 
lin. diameter carried on insulators in a conduit, and it is 
conveyed to the cars through studs placed at intervals 
along the middle of the track. The connection between 
the studs and the cable is effected magnetically at the 
moment the car magnet comes over them, and ceases 
immediately it leaves them. The conduit in which the 
cable is carried is illustrated in Fig. 2. It consists of 
sections of ordinary glazed vitrified 5in. stoneware pipe. 
It will be understood that the sections shown in Fig. 2 
occur only at places where studs are required, the other 


The studs, as shown in Fig. 3, have cast-iron heads, the 
top surfaces of which are level with the rest of the paving. 
They measure 2}in. by 14in. on the straight parts of the 
track, and are Sin. wide at curves. They are supported on 
granite blocks recessed to receive them. Special attention 
is directed to the fact that these blocks are made of natural 
granite and not of any composition material, and are, there- 
fore, able to stand the beaviest traffic and wear uniformly 
with the rest of the paving. ' 

_ The iron stalk of the stud, which projects downwards 
into the upright piece of pipe shown in Figs. 2 and 3, is 
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forked at the lower end and lined with brass. Within the spaces between the granite blocks and the stud. The 


fork is mounted the only moving part in connection with magnet (see Figs. 4 
the electrical equipment of the track. This consists of a | the car. 


and 5) is suspended rigidly from 
The coils and the battery are connected, so that 


piece of iron protected with copper, and suspended freely ! when the motors are taking current, their current, when 
by means of an insulated phosphor-bronze spring from tbe | small, assists the battery in exciting the magnet, and when 
top of the fork. Its movement is limited by a brass pin, large also recharges the battery, as cau be gathered from 
which passes through a slot and is riveted into the jaws of | the diagram of connections (Fig. 5). In the case of the 


the fork. Upon the lower end of the moving piece a 


GRANITE. 


| bogie cars at Ilford the magnet was divided into two portions, 
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Fig. F. Two Sections through a Stud. 


carbon contact block is fixed. Flexible copper leads con- 
nect the moving part with the main portion of the stud. 
When tbe magnet carried by a car passes over the stud, 
the moving piece is magnetically attracted towards the 
cable against the pull "i the spring. so that the carbon 
block is in contact with tbe cable, and current passes from 
the cable through the carbon and flexible copper connec- 
tions to the stud head, where it is collected by tbe car in a 
manner described below. As soon as the car has passed 
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Fie. 4.—General View of Collecting Gear under a Bogie Car. 


one part being mounted on each bogie. This construction 
avoids the necessity of making any alteration to the 
standard height of the motors or the truck, and also pre- 
vents the magnet being magnetically short-circuited by the 
motor cases. It is proposed, however, to use ono long 
17 in future, as this will reduce the pitch between 
stude. 

The collectors are of an original design, and fulfil their 
function of collecting from studs level with the paving in a 
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One single long magnet will be used 12 future 


and the number of studs reduced. 


and the stud has ceased to be under the influence of the 
magnet carried by it, the pull of the spring withdraws the 
moving part from contact with the cable, and the stud is 
left absolutely dead. It should be mentioned that the 
joint between the vertical portion of the stud and the 
upright pipe into which it passes, is made by filling in 
the interspace betwoen them with bitumen, supported on a 
packing of jute yarn. The joint so formed is completely 
watertight, and non-conducting without being too rigid. 
Bitumen is also run in round the stud heads, filling any 


manner which has hitherto not been aceomplished by any 
other form. "They consist of iron tongues, spring suspended 
within one pole of the magnet, their motion being limited 
by manganese steel pins passing through slots in. their 
centre and fixed to the sides of the magnet pole. In the 
final form, horizontal links are used to connect the lower 
ends of the tongues shown in Fig. 5. Their method of 
operation is as follows: When the pole of the magnet 
passes over a stud head the magnetic attraction causes the 
tongucs to move down and make contact with it. As each 
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collector reaches the end of a stud it is drawn up out of 
contact with the road by the spring. As the magnet is 
itself mounted some 2in. above the road level, it will be 
geen that this method of collecting lends itself exceptionally 
well to clearing stones and other obstructions in the road. 
Having now generally described tbe system, we may 
add some further particulars after the critical examination 
of the same which we were enabled to make at Ilford on 
Wednesday. To commence with the cable, this is made of 
galvanised iron with a hemp core to give flexibility. Its 
cross-section is such that it has the same conductivity as 
the ordinary copper trolley wire. It can hence be used in 
half-mile sections. The connection between this cable and 
the carbon plate on the plunger seemed to be a weak 
point. It must be remembered, however, that the current 
is never broken at this point, bui always by the skate on 
the stud surface if a fault should occur at the incoming 
contact. The projecting iron extensions at either end of 
the magnet are eufficient to hold up the switch until after 
the collector has passed off the stud. We were shown a 
carbon contact which had been used to make connection 
with 80 amperes passing, and then to break a leakage 
current of two amperes. This operation had been repeated 
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loss from friction between raised studs and the collect- 
ing skates. The car is provided at either end with 
an earthing device, as illustrated in Fig. 5, which is 
intended to reveal the presence of any stud leít alive after 
the car has passed. The latest arrangement proposed b 
the company is as follows. These earthing chains will be 
connected to the rails through a resistance and an automatic 
switch on the car, which will interrupt the motor circuit, 
and hence warn a driver that he has left a live stud behind 
him. He will then go back and locate the defective stud, 
placing a danger signal on a tripod over the same, which 
will warn other users of the road of the fact that the stud 
is alive. Each succeeding car conductor will have to remove 
and replace this tripod in order to let bis car go by, but 
the device will allow of the service being maintained until 
such time as the repairing apparatus can be brought to the 
spot. 

PWe were able to take at Ilford some interesting figures 
as to the insulation resistance, or rather leakage currents, 
from the insulated conductor and from the studs. With 
a single stud alive, the leakage current was ‘5 of an ampere 
immediately after a pailof water had been thrown over 
the stud and track. This quickly foll to 25 of an ampere- 
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FIG. 5. — Details of Collecting Gear, with Diagram of Connections. The lower ends of the tongues are now connected by 
iron links which slide on the studs. 


22 times a minute until no less than 110,860 interruptions ! 


had taken place. The wear was not considerable, and it 
led Mr. Beedeli to the conclusion that these carbon contacts 
will last at least four years on the heaviest grades. 

The feature of the magnet control is that it is unipolar 
in action, and hence a number of difficulties of alignment 
found when two poles are used to work the switch are 
avoided. The iron cable serves to bring back the leakage 
lines over a large area, and hence the bulk of the magnetic 
reluctance is in the ,5,th air-gap between the moving arma- 
ture and the iron cable. The magnets on the car at Ilford 
required 320 watts to excite them, which is equivalent to 04 
of aunit per car mile. With this excitation the unbalanced 
pull on the moving armature was said to be 60z with the 


armature up and 160z. when it had moved down on to the | 


cable. We were informed that the excitation losses would 


be considerably reduced in the next design. The action of 
the moving collector, which comes down to the stud iu the 


form of & chain and rises again after the stud has been 
passed, is exceedingly neat, and gave no trouble in the 
trials we witnessed. It has the very great advantage of 
allowing the studs to be placed flush with the street- 
level, and hence avoids the objection which general users 
of the road have to all other surface-contact systems. 
Another advantage ig that it prevents a considerable 


With all the studs dead the leakage current from the 
iron cable was only 025 ampere, in spite of the fact that 
the insulators had not been cleaned since the last time the 
track and conduit were flooded. We were informed that 
if a solution of salt were used on the track, the leakage 
per live stud went up to between 2 5 to 5 amperes. From 
the evidence acquired at Ilford we are of the opinion 
that the leakage to earth on this system will be less 
than that on others where ordinary insulated cables 
are used, which have to be looped into boxes under 
every stud. As regards the cost of the system, it is 
claimed by the company that it will not cost more than 
10 per cent. higher than the trolley system to insta] when 
a new road bed has in any case to be made They also 
claim that the cost of maintenance wil) be less than with 
the trolley system. We are pleased to hear that the 
Folkestone Corporation bave agreed to use this system, 
and that the work will be proceeded with as soon as a 
formal contract has been prepared by the Corporation's 
consulting engineer. The work at Ilford has been going 
on for 18 months, so that the company has some expe- 
rience of value to make use of when laying the system 
down for commercial use. The G.B. system has several 
points to commend it, and we shall await the results of itg 
use in the publie streets with interest. 
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INDEPENDENT TELEPHONY IN GREAT BRITAIN. 
BY GARDNER AND HOLME. 
( Continued. from page 12.) 
(11) TESTING. 


The testing which is essential in a local telephone system 
is for faults on the local lines. Faults may be divided into 
three classes—disconnections, earths, or contacts. 


1. Disconnections.—A total disconnection, such as a broken 


wire with its end insulated or an intermittent disconnection 
caused through a bad joint. 

2. Earths.—A total earth due to wire resting on a good 
conductor, a partial earth due to defective insulators or 
wires resting on imperfect conductors, or an intermittent 
earth caused through wire touching at intervals bodies in 
connection with the earth. 

3. Contacts.—Total contact due to wires being hooked or 
twisted together, a partial contact due to imperfect con- 
ductors thrown across the wires, bad earths, defective 
insulation on wiring, or an intermittent contact due to 
wires touching each other at intervals. 

The method of centralising local faults has been outlined 
in article No. 4, and it now becomes necessary to describe 
the method of roughly localising them at the test frame. 
The test frame is the junction of the switchboard cables 
and the outside cables, and is fitted with test jacks into 
which a four-way plug can be inserted, thus bridging the 
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Fic. 57.— Testing Set. L, Line; E, Exchange; G, Galvanometer. 


testing instruments across the line. Fig. 57 shows a testing 
set fitted at Portsmouth by means of which faults can be 
localised simply and rapidly. Before inserting the test 
plug into the jack the test clerk should see that the junction 
switch is in the “through” position, so that if the line is 
in use the conversation will not be cut off. To test outside, 
turn the junction switch over to “line” and place the left- 
hand switch to “galvanometer.” If on depressing key 
No. 1 there is no deflection, the line is obviously discon- 
nected; if there is a heavy deflection, the line is short- 
circuited. Should there be a normal deflection, move earth 
switch No. 1 to the right and depress the key again. If 
there is a deflection the line is earthing, and the fault 
should he given to the faultsman to trace. It will be 
observed that on moving the left switch to the testing 
instrument any subscriber's instrument ean be rung from 
the testing set, and the telephone instrument in connection 
with the testing set is connected to the line, and the sub- 
scriber can consequently be informed as soon as the fault 
is cleared. Next to the testing set should be fitted an 
instrument in connection with the exchange, so that when 
a faulteman or inspector wishes a line tested he can com- 
municate with the test clerk, who by means of the plug 
and testing set already described can test out the line 
before the faultsman or inspector leaves. 

Other instruments requisite in a large test-room area 
sensitive galvanometer, a set of shunts, resistance coils, and 
Wheatstone bridge. A Thomson reflecting galvanometer 


consists primarily of a simple needle composed of one or 
more pieces of watch spring cemented upon a small circular 
flat mirror of silvered glass, which is suspended by a short 
thread of cocoon silk without torsion. This needle is sus- 
pended in the centre of a coil of very fine wire. Above 
the coil is a bar magnet, which can be raised or lowered or 
turned upon its centre by means of a screw. This exerts 


Mirror 


Fra. 58, —D'Arsoval Galvanometer. 


a directive force on the needle, and is so adjusted to cause 
the mirror to reflect a beam of light passed through a small 
alit on to the centre of a scale. . 

A D'Arsonval galvanometer consists essentially of a 
powerful electromagnet, M, as shown in Fig. 58, between 
the poles of which is suspended a rectangular frame, on 
which is wound a coil of wire. The suspension is accomp- 
lished by a bard-drawn silver wire, and another short length 
of silver wire holds the coil in place underneath. Inside 
the coi], and fixed to the frame of the instrument, is a 
cylinder of soft iron, which concentrates the lines of force 
through the coil. This galvanometer is “ dead-beat " in its 
action, and sometimes goes by that name. Resistance coils 
are generally so arranged that the resistance actually in 
circuit can be varied at will from 1 to 10,000 ohms by the 
insertion or withdrawal of brass pluge between brass 
blocks. The coils themselves consist of silk-covered platinoid 
wires wound upon bobbins, and, in order to avoid the effects 


EE ? 
Fia. S8A.— Diagram of Wheatstone Bridge. 


of extra currents from self-induction, the wire is doubly 
wound upon the bobbins, the inner ends being connected 
together and the outer ends treated as the two ends of the 
coil. By this means the induced current from one half is 
neutralised by that from the other, because they are in 
contrary directions. 

The principle of the Wheatstone bridge can best be 
explained by a diagram. There are two arms of resistance 
coils, a and b, and a set of resistance coils, R, which can be 
varied by inserting or withdrawing plugs from 1 to 11,110 
ohms. The unknown resistance, X, is joined up, as shown 
in the diagram, and to commence testing any resistance is 
put in R. When the key K, is depressed (the key K, 
also being depressed), a current splitting at C flows over 
the arm “a” and the unknown resistance, X, and over the 
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arm “b” and the known resistance, R, back to the battery, 
if the resistance in R is equal to the unknown resistance, X 
If the resistance in R is less than X, the current splitting 
at C will flow over arm “b” and resistance, R, back to the 
battery, and also flow over arm “a,” through the galvano- 
meter (deflecting the needle) and R, returning to the 
battery. Similarly, if the resistance in R is greater than X, 
the current will flow the opposite way through the galvano- 
meter. The resistanoe in R should consequently be 
increased or decreased as the case requires until there 
is zero deflection on the galvanometer. Then 


X=" R. 


and as a, b, and R are known, the resistance in X can be 
calculated. 

Shunts are for the ag of preventing heavy currents 
from passing through a delicate galvanometer, and consist 
of resistance coils so wound that the currents passing in 
parallel through the shunt and galvanometer bear a fixed 
ratio to one another. They are generally constructed to 
give 10, 100, and 1,000 readings—that is, one-tenth, one- 
hundredth, or one-thousandth part of the current is passing 
through the galvanometer. 

Having now described the instruments, the methods of 


50000 ohms 
Fic. 59, 


using them will be considered. In an underground system, 
after the cables are laid it is neceasary to test them for 
insulation, capacity, and conductivity. Fig. 59 is a 
diagram of the instruments generally used. To test for 
insulation, use 100 cells with the one-thousandth shunt, 
and take a deflection by depressing key N. Then join up 
the wire and throw switch B over to earth and take a 
second reading by depressing key P. To test for capacity, 
unplug the condenser and note the deflection by discharge 
on releasing key N. From these readings the calculations 
are easily made. Other tests are sometimes necessary in 
large exchanges, and the more usual ones will be given. 

Submarine. There are various methods of testing for 
faults, and the three principal ones will be given. 

(1) Overlap.— 


A x | y 3 
fF ault 
Diagram of Test for Submarine Cable— Overlap Method. 


Teost from A and get resistance z+/ 
9) B 99 33 y +f 
*. A- B =t+f-y-f. 
L = resistance of line when in perfect condition, 
S LST. 
*. y=L-« 
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12 ^ 
2 
(2) Murrays Method. (Loop test.)— 
When the cable is severed and the fault iteelf offers no 
resistance, the distance from the test end to the fault is 


i knota, 
Tk 


(1) 


From (1) 


when R = measured resistance from one end, 
Tą = resistance of the cable per knot. 


y 


Diagram of Loop Teost for Submarine Cable. 


In the case of other faults join up Wheatstone bridge 


as shown: 
Axsc=By 
L 
*. 721 —7 
A c=B (L- 7) 
Ar=BL-Bz 
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4 (ATB) BL 
_ BL 
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(3) Blavier's Method.— 
a A y b 
i `E 
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Diagram of Teet for Submarine Cable—Blavier's Method. 


Tests taken from “a.” First earth the wire at b, and 
take test giving resistance, E, equal to resistance of line up 
to the fault, plus the joint resistance of the line beyond the 
fault and the fault, or 


EAT 1l. 
1,1 


(1) 


y £ 
Secondly, disconnect wire at “b,” and take test giving resist- 
ance, D, equal to resistance of line up to fault, plus resist- 
ance of fault, or 
DS ATT. (2) 


L = resistance of line when in good condition, or 
L=A+ty . 


From (1) and (3) L—E=j{A+y-A— 


(3) 
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From (2) and (1) D- Ez AT- A- "m 
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From (1) 


zc 
+Y 
A-E-A/( * ;) (=) 6 
Multiplying (4) and (5), 
4-H -( CL) 
“gine ty) | 
(L - E (D-E)- EA C) 1 


Substituting (7) in (6), 
A - E- A(L- E) (D - E). 
E, D, and L being known, A can be calculated, and we 
have only to divide A by the resistance per knot of cable 


in order to get the distance in knots of the fault from 
station “a.” | 


Testing the E M.F. of a Batiery.— 


Diagram for Testing the E. M.F. of a Battery. 


s= a standard cell. First depress KI; a current will 
then flow from the standard cell through, and thus deflect- 
ing the galvanometer, and then through the set of resistance 
coils back to the cell. Secondly, releaeo K, and depress K,, 
when a current will flow through the galvanometer (deflect- 
ing same), then through resistance coils, and back to the 
cell. Vary the resistance in R until the current from the 
unknown cell gives the same deflection on the galvanometer 
as the current from the standard cell. 


Then C, - (s equals standard cell), 


C,= (x equals unknown cell). 
x 


But C, — C,, as they give equal deflections. 


: Ex E, 
d Ra R, 
*. Ex = E, * E 


Testing the Resistance of a Battery. Half deflection 


method.— 


Diagram of Test for Resistance of a Battery. 


Make R=0. Thus practically there is no resistance in 
circuit ; the galvanometer resistance being so small, it need 
not be taken into consideration. Depress K and observe 
galvanometer deflection; depress K and insert R in the 
resistance coils until the deflection of the galvanometer 
falls to half that produced in the first case. 


But C, = 2 C, 
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R+r=2r 
R=r. 
So that the resistance inserted in the resistance coils is 
equal to the resistance of the cell. 
Testing the Capacity of a Condenser. — 


Diagram of Test for the Oapacity of a Condenser. 
Join up the condenser K with a standard condenser K,. 


Depress k, and observe de 


Then 


ection, di, caused by discharge. 


2 33 LE] 


„. K, is known. 


Testing Covered Wire.—The coil of wire is immersed in a 
tank of water for 24 hours to test insulating material. 
The water is kept at a known uniform temperature. The 
negative pole of a battery of about 300 volts is then con- 
nected to one end of the coil, the other end being kept dry 
and clear of the water. The positive pole is connected 
through a galvanometer to the tank, and by the deflection 
of the mirror the amount of leakage which takes place 
through the insulating material can be ascertained. If a 
coil is found to be faulty, it is wound upon a reel and the 
wire is then drawn slowly off and passed through the 
water, the connections of the battery and galvanometer 
remaining the same. Immediately the fault reaches the 
water the mirror is deflected, and the exact locality can 
thus be readily found. 


(To be continued.) 
——— ee a 


THE MEASUREMENT OF THE FORM FACTOR OF 
AN ALTERNATING VOLTAGE.* 


The form factor, f, of an alternating voltage is the ratio 
of the effective value to the average value of the voltage. 
Fig. 1 shows the curve with regard to time of an alter- 
nating voltage, e, one period of which occupies v scconds. 


The curve cuts the axis of time at the points ¢=0, z' and 


v. The form factor of this voltage may be expressed as 


re pie 
1 
e. dt. 
N wal, 


epe e 
E . dt 
v/2 
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A knowledge of this factor, /, is of use in many cases, 
amongst others, when taking iron tests by means of a 
wattmeter, for it gives a simple relation between the 
voltage measured at the terminals of the apparatus and the 
maximum value of the induction in the iron. If E repre- 


‘gents the terminal voltage, or, more exactly, the E M F. of 


self-induction in the iron tester, n the periodicity, N the 
number of turns in the maguetising coil, and Z the maximum 
flux in the iron, then l 


E= 4A. . W. N. Z. 10. f 


* Translation of an article by P. Rose and A. Kühns in Heut ro- 
technische Zeitschrift for Dee 3, 1903. 

+ G. Benischke has pointed out a case in which the above formula 
does not lead to a correct value for the maximum flux —viz., when the 
curve connecting flux with time has several maxima in the half period 
(Elektrotechnische Zeitschrift, 1900, p. 765). This flux curve corre- 
sponds to a voltage curve in which the instantaneous values change sign 
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With a sine wave of voltage the effective value is J 


and the average value s Emax, Where Emax. is the peak 
T 


T 
voltage. The form factor in this case is ada 1:111. 


For other curves the form factor has usually up to the 
present been determined by means of a planimeter. The 
area of an experimentally determined voltage curve divided 
by the length of its abscissa gives the value of a, the average 
voltage, in unita of length. 


b 
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If the curve is converted into a polar curve and ite area 
found, the radius, b, of a semi-circle of equal area will be 
equal to the effective value of the voltage in units of 
lengtb. Then, supposing the same units of length have 
been used in both cases, the form factor will be the 
ratio : ; 

This method is inconvenient and lengthy. The deter- 
mination of the curve shape and its area is complicated, and 
requires much time and care, in spite of all the improve- 
ments in eurve-tracing apparatus which have been intro- 
duced. The lengthiness of the process is especially felt in 
the case of small machines with high sell industion as the 
form factor of such machines changes with the load, so that 
numerous determinations have to be made. Asan example 
of such a change of form factor, reference may be made to 


hi --- M ——— 
Fic. 2. 


a test on a 3-kw. machine used to excite a Moilinger iron 
tester. The form factor was found to have changed over 
20 per cent. with the higher current values employed, as 
compared with the no-load measurement. By means of 
the method described below, the average value of an alter- 
"nating voltage can be directly measured and the determina- 
tion of the form factor thereby greatly simplified. 

By means of a rotating contact disc, making a number of 
revolutions per second equal to the periodicity of the alter- 
nating voltage, unidirectional current impulses lasting half 
a period each are delivered to the measuring instrument. 
Of the whole period shown in Fig. 1, for instance, only the 
part a b cis utilised, while for the remaining part of the 
period, c d e, the instrument receives no current. 

The average value of this pulsating unidirectional voltage 


several times between the beginning and end of a single half period. 
Iu most practieal cases, however, the above formula would hold, and 
gives the desired result more quickly than a calculation using Fourier's 
series. 
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is equal to half the average value of the alternating voltage, 
since for the same area the abscissa is twice as long. At 
first a wattmeter, connected as described below, was 
employed to measure the average value of the puleating 
voltage, as it was feared that the available direct-current 
D'Arsonval voltmeter might give unreliable resulte, due to 
inductive effects. Comparisons between tbe wattmeter 
results and those given by a Siemens and Halske standard 
direct-eurrent voltmeter, however, showed very close agree- 
ment. At the same time, such direct-current instruments 
must be employed with caution. When using the watt- 
meter as a voltmeter the volt coil was connected to the 


/ — 

Fic. 3. 
pulsating voltage, whilst the series coil was supplied with 
an independent direct current of a constant amount. With 
this arrangement a wattmeter is, in a sense, converted into 
a voltmeter, and can be calibrated as such if tbe series-coil 
current is corstant. If the effective value of the voltage, 
given by an ordinary alternate-current voltmeter, is divided 
by twice the average value read off the wattmeter, the 
result will be the form factor. 

In the diagram of connections (Fig. 2) E represents the 
iron tester, K the contact maker, V an alternate-current 
voltmeter, W the wattmeter, and G & continuous-current 
ammeter. Both circuits of the wattmeter are provided 
with reversing switches, U, whilst regulating resistances, 
R, in the main circuit and, V W, in the shunt circuit are 


also inserted. The rotating part of the contact maker 
employed consisted of a circular ebonite disc about 6 cm. 


Fic 4. 


in diameter, on one side of which a thin sector-shaped brass 
plate was fixed with which the brushes made contact. The 
angle of this brass sector was slightly greater than 180deg. 
The brushes, b’, were movable around the axis of the disc, 
and also relatively to one another. By moving both brushes 
at the same time the instants at which the contact com- 
menced and ended could be regulated, whilst by moving 
them relatively to one anotber the duration of the contact 
was adjusted. The brushes were adjusted until, for a given 
voltage, the wattmeter showed the maximum deflection. 
This maximum deflection is obtained when the contact 
begins exactly at the zero point of the voltage, and lasts for 
exactly half a period. Every change, both in the instant 
of commencement and in the duration of the contact, 
must cause a reduction of the wattmeter deflection. 
The exact setting of the brushes is not a difficult 
matter so long as both contact plate and brushes are kept 
clean. It is advisable to wipe the contact plate after such 
measurement with a rag dipped in petroleum. Sparking 
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disappears entirely after tbe brushes have been correctl 
set. 

The wattmeter, a standard Siemens and Halske instru- 
ment for a maximum current of five amperes, was calibrated 
as a voltmeter for a particular value of the auxiliary current 
read on G. When using the wattmeter to determine the 
form factor, the pointer of the direct-current instrument 
was kept at the same scale division. In this way the 
value read off the wattmeter scale, multiplied by the 
calibration constant, gave half the average value of the 
alternating voltage. 


a a ee ae ee a E 
Fra. 5. ö 


Both in the calibration and in the test itself the average 
of two readings on the wattmeter with reversed currents 
in both circuits was taken so as to eliminate the effect of 
the earth's field or other disturbing fields. The contact 
maker was driven by means of a small t wo- polar synchronous 
motor, to whose spindle the ebonite discs was attached by 
a brass bush and screw. In place of using a synchronous 
motor, the disc may be driven from the alternator itself 
by the aid of suitable gear, such, for instance, as that 
employed by Dr. Rudolf Franke for the direct driving 
of his curve tracer (Zeilschrift fur Instrumentenkunde, 
January, 1901). The accuracy of the method described 
is directly dependent on the accuracy of the instruments 
employed, so that a preliminary calibration of these is 
absolutely necessary. 

The serviceableness of the method was tested by measur- 
ing the form factors of the three machines whose voltage 


FIG. 6. 


curves are shown respectively in Figs. 5 to 6. Fig. 5 is 
the curve of a 10-kw. direct-current machine fitted with 
slip-rings for the production of an alternating current. 
The three curves in Fig. 4 refer to a 3-kw. three-phase 
alternator, curve a being for open circuit, and curves b and 
c with loads of 6 and 18 amperes respectively, the current 
being supplied to an iron ring wound with 100 turns and 
belonging to a Möllinger iron tester. Figs. 5 and 6 are 
taken from a 30-kw. three-phase machine, Fig. 5 being the 
curve with the normal star coupling, and Fig. 6 the curve 
obtained on connecting all three phases in series, one phase 
being reversed. The curves were obtained by means of 
Dr. Franke's curve tracer. The contact maker in the 
wattmeter circuit was driven by the same synchronous 
motor as the curve tracer. Whilst the curves were being 
- traced measurements of the form factor were made by the 
above described method. The form factor was then also 
ealeulated from the voltage curves by means of a plani- 
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meter, as explained above, and the results of these measure- ; 


ments and calculations are given in the following table, 
the directly measured and the planimetered values of the 
form factor being shown side by side: 


— Form factor — Average 
Curve. Directly Obtained by difference, 
measured ^ planimeter, per cent, 
Fig. B sees " 143) e 1129 . .. . 711 
1:121 
Fig. 4A . . E 8 11290 . . . . . . +2 
1:122 
Fig. in I 118 „ — 3 
1 308 1°31 
1:900 |. oov eis 31¹ 
Fig. 4 . 1.311 FL.... 1-314 . — 2 
1:309 
1'135 . 
F | 112 nee. rs NON a 0 
1°135 EY % „ % „„ „6 60 — 
Fig.6 q ꝗ . 1168 . . . . . — 2 


This table shows an agreement between the two methods 
which is quite sufficiently close for all practical purposes, 
and also shows that the experimental errors are about 
equal in the two cases. The double measurements by 
planimeter given for Figs. 40 and 5 refer in each case 
to two separate curves taken under exactly the same 
conditions. 


THE PROBLEM OF THE SHIFT ENGINEER. 
[COMMUNICATED.] 


The charge of a shift in central stations is entrusted to 
men the majority of whom regard their position merely as 
a stepping stone to another job. They leave no stone 
unturned to exchange their duties for others—shift engineers 
in large undertakings suffering a reduction of salary to 
become chief assistants in much smaller stations ; compared 
with business houses such as banking establishmente, or 
even manufacturing firms, the proportion of annual 
removals to strength of staff is startlingly large. 
Assuming that the average temperament of the shift 
engineer is not more discontented than that of the rest 
of mankind, there must be solid reason for this want of 
rest in the central-station fraternity. The more potent 
causes appear to be as follows: 

1. Lack of Uniform Employment while at Work, —While a 
station is running steadily the work resolves itself into 
the duliest of routines—the introduction or withdrawal of 
boilers and machines (usually at previously-known times), 
the supervision of the stoking and driving, watchfulness 
over oil filtering, pumping, etc., and methodical inspection 
of plant. In times of peace the wildest form of excitement 
is probably “card taking." But alternating with this— 
liable to occur at any instant—emergencies of the utmost 
intensity may arise, calling for sharp decision and 
energetic action. To perform the first class of duties 
well, a methodical man, devoted to a humdrum exist- 
ence, is necessary. The emergencies call for the highest 
type of activity and decision. A love of adventure is 
not undesirable in a “smash” The shift engineer who 
combines these qualities is a “rare bird” who ought to 
be cherished—but not spoilt—by his chief. Usually the 
very methodical man gets his nerves shattered by the 
startling circumstances that occa:ionally confront him, and 
seeks a lees exciting mode of existence, as, say, a draughts- 
man ; the adventurous man, on the other hand, must force 
himeelf to the routine or else become lax—in any case 
becoming dissatisfied with himself and everything about 
him. 

2. Indefiniteness of Responsibility. — In nearly every 
station a continuous supply is maintained, and two or 
more shift engineers are needed. One engineer receives 
the plant—running and standing—from the other, whose 
responsibilities then end whatever faults may be developing. 
After eight or ten hours the engineer hands over the plant 
to another man in the best condition possible, and then 
washes his hands of the station. Now, if plant is unwisely 
treated, it may break down at once or the fault may mature 
for weeks. When two or more men are responsible in the 
same sense for the same plant, interest evaporates unless 
esprit de corps is unusually strong, for neither credit nor 
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blame belongs entirely to any particular man. Again, out- 
side causes—some of them so uncontrollable as to be classed 
as force majeure—disturb the running and unsettle the 
engineer's ideas as to where his responsibility begins or 
ends. Cases have also been known where the chief or 
chief assistant has interfered with the running of the plant 
without consulting or informing the engineer in cbarge. 
This is the surest way to produce discontent and a change 
in the staff. 

3. Social Isolation due to Irregular Hours.—It may seem 
a fantastic argument, yet it is a matter of experience that 
in times of restlessness and dissatisfaction the fact that 
social ties formed in his leisure by & man in ordinary 
employment will have to be broken by removal very often 
deters him from seeking a fresh post. The shift engineer 
finds that his hours of work are often the times of relaxa- 
tion of the rest of the world, and he becomes isolated. A 
good job” is then his only passion in life, and if his present 
place becomes distasteful he changes it as promptly as may 
be. A chief of a station should be thankful when his shift 
engineer marries, A wife and home are a most effective 
sheet anchor in a storm of discontent. 

4. Smallness of Pay tn Proportion to Responsibility. — This 
question has been ventilated almost to excess by interested 
persons, but the criticisms have been ineffective because 
sufficient comparative figures are not available. The writer 
would suggest that some organisation, such as the recently- 
formed Shift Engineers’ Society, should gather from its 
members and others particulars such as the following: 
Value of machinery entrusted to the shift engineer. 
6) Number of engineers on watch at one time, and length 
of shift of each. (c) Commencing salary of shift engineer, 
and maximum salary obtainable at the post—if possible, 
the time necessary to reach the maximum. Where possible, 
the salaries paid to assistant shift engineers should also 
be taken into consideration. (d) Number of years of 
recognised engineering training and experience passed 
through by each engineer before his post was obtained. 
Statistics thus obtained could then be compared with 
the responsibilities and training required and salaries 
received in our navy and mercantile marine, or in 
land berths where there is charge of running machinery. 
The result of such an investigation would be a basis on 
which the recognised inequalities of payment in our gene- 
rating stations could be adjusted. It would be as much to 
the interest of master as man that fair salaries be paid, as 
nothing is more prejudicial to the economical running of 
plant than that a new (nominal) 5 be intro- 
duced every few months to gain his local knowledge by 
enquiry of the men and loss of their respect. 

5. Favouritism.— Anyone raising this cry runs the risk of 
being considered envious and possibly incompetent, so that 
it is necessary to clear the ground a little. The writer does 
not intend to countenance the mutual dislikes of fellow-engi- 
neers with varied trainings. The college-bred, electrical-works 
man does not understand how the mercantile-marine man 
scrapes through his shift, and the latter regards the former 
as unpractical. But both are competent for the job. The 
man who is the real incompetent—and there are many of 
his stamp—is the one whose uncle is a town councillor, 
and who served his apprenticeship to engineering by 
lubricating the bearings of a coffee-roasting apparatus. 
When he becomes a shift engineer he is, firstly, a nuisance, 
and, secondly, a great danger; for in this work each man 
has not merely responsibility for his own actions, but 
frequently pays the penalty for mistakes of the previous 
shift. One man, backed by the avuncular town councillor 
and a brazen unconsciousness of defect, can make things 
unpleasant enough to cause the rest of the junior staff to 
leave. A premium pupil of the chief engineer, if unduly 
advanced, can cause the same amount of trouble from the 
same cause. 

The only remedy for this seems to be (a) education 
of the general public and (b) registration of competent 
engineers. There are still men having a vote who talk 
of electricity as being yet in its infantile stage. They 
know the difference between a commercial traveller and 
a shop-walker, but they think a trained engineer and a 
plumber-wireman are the same thing. When these men 
obtain à position of power over a central station—either 
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as company shareholders or town councillors—the humour 


of the situation is carried a little too far. The respon- 
sibilities of the engineers can only be demonstrated by 
signs and tokens to these meo, and the moet convenient 
method of so doing would be to make a register of men 
with competent training and experience. The Board of 
Trade gives certificates to sea-going engineers who pass their 
examinations and obtain so many years’ experience with 
machinery on board ship. A young civil engineer assures 
his position by passing the Iustitution's examinations and 
getting his name on tbe list of associate members. Similar 
societies, such as the Institute of Bankers, give status to 
the competent men in commercial circles. But for the vast 
number of shift engineers—men whose work has vital 
peculiarities necessitating special training — there is no 
criterion, except the individual bluff of the spent for a 
position and the minimum wage for which he will work. 
The Institution of Electrical Engineers is ineffective in this 
connection, as purely electrical men and purely theoretical 
men have the same status in that society as the man who 
combines theory and practice, mechanical and electrical 
experience. It is the latter type of man only who is fit to 
be a shift engineer. 

In giving voice to the general discontent which exists 
among shift engineers, and which manifests itself in rapid 
changes of situation, the writer is not seeking to foster 


dissatisfaction, but, by analysing it, to discover the remedy. 
The first three causes enumerated cannot be avoided, and 
are mentioned to show how impossible it is to cultivate an 


easy-going disposition in this profession. The last two 


reasons can be shown by abundance of proof to be very 
potent, and the sooner reform is effected in tbis direction 


the earlier will the junior engineers settle down to some- 
thing more like steady work. We are in a state of 
"exchange or barter” at present; there is no fixed 
currency. When standards of competency and remunera- 
tion are established, there will be less chance for the wire- 
man adventurer, and more satisfaction among the large 
body of skilled engineers who at present feel that they 
have wasted their training and best years of work for 
nought. 


THE BRISTOL FIRE — ITS PROBABLE CAUSE, 
EFFECTS, AND PREVENTION. 


This subject is so interesting to all central-station 
engineers, that we have pleasure in commencing an analytic 
examination by Mr. H. W. Clothier of the causes and results 
of the fire. Unfortunately the diagrams were received 
too lat» for preparation for this issue, &o will be given with 
the further remarks next week. 

Part I.—PROBABLE CAUSE AND EFFECT. 

Judging by recent publications, expressions of opinion, 
and practical experiences in the many electricity supply 
stations in this country using the Ferranti cellular switch 
gear, the breakdown which has been freely reported in the 
technical and daily Press must have come as a surprise, even 
to those who hold the most pessimistic views respecting 
this particular type of gear. It is true that the efficacy of 
the design bas been occasionally questioned for extra high- 
tension and polyphase working, but it has been accepted 
on all sides as the standard of safety and reliability for the 
purpose for which it was originally installed—: e., single- 
phase, alternating-current working at 2,000 volts, such as 
the system at Bristol. The numbar of these switchgears 
in use, and the remarkable freedom from serious accidents 
and disturbances, even when working on higher voltages, 
have created a confidence in the design so deep-rooted that 
the experience at Bristol must he looked upon as a unique 
exception. At the same time the writer hopes that a study 
of the probable cause and effects may be beneficial to those 
who are interested in the design or working of high-tension 
switchgears, and that it may help to forearm us against a 
repetition of such catastrophes, which, exceptional though 
they may be, do an immense injury to the electrical 


industry, not only locally, but universally. Further, it is 
the object of these notes to consider essential improve- 
ments on existing switchgears and the various steps that 


THE ELECTRICAL ENGINEER, JANUARY 8, 1904. 


59 


can be taken to eliminate risks of similar disturbances ; in 
short, to answer the questions which at the moment must 
be uppermost in the minds of engineers who have this 
equipment under their control. 

System.—Thealternating-current system at Bristol consists 
of two generating stations. The first was built in 1893 at 
Temple Back, and has since been extended so that it now 
contains 10 alternators (four 400-kw., four 210-kw., two 
88.kw.), the switchgear being made in the year 1899. 
This gear has since been extended to include 40 circuit 
panels. The whole equipment in this station is very 
cramped, the rapid growth of the demand necessitating an 
enlargement iu the size of the machinery originally installed. 
In consequence, the small space occupied by the design of 
switchgear adopted was considered an important factor at 
the time. The Avonbank station has only recently been 
built, and contains four 750-kw. alternators. The whole of 
the distribution is from the switchgear at the old station, 
this gear ria interconnected with the new Avonbank 
switchgear by four trunk maine. Just before the accident 
the summation instruments indicated a load of about 
3,000 kw., which was being supplied by two 400-kw. 
steam alternators running at Temple Back and four 
750-kw. steam alternators running at Avonbank, the latter 
feeding 13 the trunk mains, the entire plant runnin 
in parallel. e frequency is 93 periods per second, "e 
tbe usual power factor under similar conditions is about 0 9. 

The Interruption.—From a moral point of view, the most 
serious result was that soon after five o'clock on Wednesday 
evening, Dec. 25, 1903, the consumers’ lights flickered, 
went dull, and then disappeared altogether. Some portions 
of the Corporation supply were re-established at 2.30 the 
following morning, but, despite the strenuous work of the 
Corporation officials and men, it was impossible to supply 
the entire locality before eight o’clock in the evening of 
Dec. 24. Thus there was a discontinuance in the supply 
to some districts for about 27 hours. Moreover, it was 
necessary to announce publicly that on Sunday, the 27th, 
the supply would be discontinuod for two hours for the 
purpose of making alterations in the connections, and it is 
possible that further stoppages for short periods may be 
deemed necessary before the system finally settles down. 

Damage.—AÀs compared with the foregoing, the direct 
pecuniary loss due to the injury and destruction to the 
apparatus and building is slight, and would presumably be 
covered by insurance. The effect of the failure on the 
switchgear was that several of the fuse and switch panels 
on the machine portion of the gear were literally burnt out 
by the arc and pulverised by tho heat therefrom ; the 
remainder was damaged and placed out of commission by 
the conflagration which ensued. 

Cause and Effecl.—In such occurrences it is an onerous 
task to locate the exact origin of the fault, the difficulty 
being to discriminate between the after results and the 
origin, but an examination of the débris leads one to suppose 
that one or both of the machine fuses blew with a loud 
report due to an excess current passing through them. 
This action was immediately followed by a severe arc 
melting the metal contacts of the fuses and burning 
through the 2in. horizontal slate above. The arc quickly 
fused all metal witbin the darkest patch shown on the 
figure, and destroyed all slate, porcelain, etc, within the 
shaded patch shown. Even the wall shared in this treat- 
ment, a portion of it covering a surface of three or four 
square feet aud at least 2in. deep in parts has disappeared ; 
the hole being deeper at places where the metal conductors 
were moet severely damaged by the arc. Such an arc fed 
by two 400-kw. machines from one side and by four 750-kw. 
machines from the other side, may well be imagined. The 
hopelessness of endeavouring to extinguish it was at once 
appreciated, and steps were immediately taken to shut 
down the Temple Back machines on the stop valves and to 
instruct Avonbank by telephone to follow suit. It will be 
obvious that some appreciable time, possibly three minutes 
or more, elapsed between the commencement of the outbreak 
and the cutting off of the supply. Yet the electrical 
destruction—:.e., that directly due to fusing by contact 
with the arc—was confined within the four machine panels. 
A serious conflagration, however, must have been almost 
siníultaneous with the formation of the arc, this being 


started possibly by an electrical failure on the cables, by 
the dropping molten metal, or the heat from the arc, to the 
linoleum and platform floor covering, and also to the 
insulation over the inner conductors of tbe cables adjoining 
the terminals under the bottom horizontal.slate of the 
switchgear structure. The ignition and combustion of 
this highly inflammable material was doubtless rapid, and 
the heat therefrom must have been intense. The flames 
quickly spread over a wall space of about 40ft. The flames 
also leapt up to the wooden structure supporting the roof 
of the building, the assistanee of the fire brigade being 
requisitioned to extinguish the fire. 

he Ne. establishment of Supply.—According to authentic 
reporte, it was after seven o'clock, or 1j hours after the 
outbreak, that the building was entered, and the damage 
investigated by the aid of oil lamps which had to be pro} 
cured for the purpose, the gas service being rendered 
unavailable by a local disturbance. No time was lost 
by the officials in preparing to resume the supply. 
A large gang of men was engaged upon clearing 
away the remains of the cables, etc, from under 
the switchboard platform. Steps were promptly taken 
to join up the trunk mains from Avonbank direct with 
some of the distributors. This meant a great deal of 
excavating, it beiag necessary to open up the road adjoin- 
ing the works in order to make connections to sound cables. 
Ultimately the system was joined up solid by the aid of 
temporary 'bus biis and connections, the whole demand 
for load being taken up by the machines at Avonbank and 
one generator at Temple Back. 


(To be continued. ) 


SIR OLIVER LODGE ON RADIUM. 


At the Birmingham Town Hall on Tuesday evening, 
Sir Oliver Lodge, principal of the Birmingham University, 
gave an address on “Radium and its Meaning” to a 
crowded audience. Indeed, so great waa the demand for 
admission—for which a charge was made, the proceeds 
being devoted to the university funds—that the lecturer 
kindly consented to afterwards repeat his remarks to an 
audience of working-men, which shows the absorbing 
interest which the subject of radium has for all classes 
of the community. Mr. Chamberlain took the chair, 
wearing’ his academic robes, and was accompanied by 
Mrs. Chamberlain. Lady Lodge was also present on the 
platform. 

Mr. CHAMBERLAIN, in introducing Sir Oliver Lodge— 
which, however, he said was quite unnecessary to a 
Birmingham audience—remarked that a great and almost 
revolutionary discovery had been made which interested 
the whole world of science, and their principal had, at 
some sacrifice of time and labour to himself, undertaken 
to make it clear to them, to explain it, to indicate the 
conclusions to which it pointed, in order that they also 
might share the pleasure which men found in all acquisi- 
tion of new knowledge wrested from the mysteries of 
Nature. 

Sir OLIVER LobGE then entered upon his subject. He 
said that in science the calculator and interpreter and 
wielder of theory was most looked up to by his colleagues, 
but the experimentalist was usually best understood. The 
man who could combine theory and practice to the full was 
a leader in science. A bare fact by itself was nothing, or 
was little; it was a bald, bleak thing until it was clad in 
theory. Sometimes a fact was born into the world before 
its clothes were ready. Sometimes a “layette " bad been 
provided before the fact was born. Radium was in the 
latter predicament: its properties as now known went, 
indeed, beyond the anticipation of theory, but they were 
all in line with theory, and there was no difficulty in 
understanding them and fitting each into its niche. Not 
one fact concerning radium need stand outside in the cold 
for lack of theoretic shelter. 

Radium and Science, This circumstance was not generally 
appreciated. It was thought that the behaviour of radium 
revolutionised the doctrines of science. It did revolutionise 
some of them, but the revolution had been prepared for 
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beforehand, far away from practical chemistry, in the study 
of the mathematician, in the laboratory of the pure physicist ; 
a few of the leaders of physical science were on the look- 
out for evidence of some kind of atomic radiation, and, 
after the discovery of spontaneous radioactivity, were on 
the further look-out for some kind of instability, or some 
rearrangement of parts in the atom of matter. Some 
thought that X radiation might be found in conjunction 
with the phenomenon of fluorescence, and it was owing to 
& vague and indeterminate suggestion of this kind by the 
French mathematician, Poincairé, that the discovery of 
radioactivity was actually made by Becquerel in Paris in 
the year 1896, one year after the empirical, and, at first, 
puzzling discovery of the X-rays themselves by Róntgen 
in Germany had been achieved. For the X-ray theory was 
not ready ; it came later. For all the properties of radium 
theory was ready, and, if not exactly waiting, was avail- 
able the moment each fact was known. e intended 
that night to run over a few of the salient facts with- 
out attempting the impossible task of completeness in 
a single hour; and he would endeavour to state their 
meaning as now apprehended by those with whose views 
he was himself in accord, without delaying to controvert 
opponents and without pretending to marshal all the 
arguments and reasoning on which those views were based. 
It was, indeed, the meaning of the facts on which he 
would mainly concentrate attention, and for brevity he 
would have to be dogmatic, and to deal mainly with 
definitely stated results. To judge of the arguments on 
which they were based required long consideration and 
expert knowledge, but every educated person might be 
interested in the results themselves, and, indeed, it should 
be the privilege of the citizens of a university city to have 
the latest advances in science explained to them. At the 
outset, and to avoid disappointment, he wished to state 
that he intended to say nothing about the prico of radium, 
the point which aroused most attention; nor should he 
speak about its hoped-for medical uses, which was the 
second point of general interest, for the development of 
that side lay in the future. | 

Theory.—In order to be clear he must begin with theory 
and state our present view of the nature of the atom of 
matter. They owed this view to the labours of many, but 
to two Englishmen in especial did they, in his judgment, 
owe it. At this point a page of the Cambridge Calendar 
was thrown on the screen, showing the position in the 
Tripos for 1880 of the two great men Larmor and Thomson, 
now professors, at Cambridge, of mathematics and physics 
respectively. From them and others they learned, Sir 
Oliver Lodge proceeded, that electricity existed in small 
particles, which they could in a manner “see” in the 
cathode or Crookes rays and which were called “electrons.” 
These composed the atoms of matter. Atoms were small ; 
500 million of them could lie in a row side by side in 1in., 
and there were a trillion of them in each granule of lyco- 
podium dust. But electrons were very much smaller, 
100,000 of them could lie in the diameter of an atom, 
for they were a thousand-million-million times smaller 
in bulk than atoms were ; they were to atoms as a grain of 
dust shot is to the size of the town ball. On the screen 
was now thrown a portrait of an atom of matter, as near as 
they could estimate it at present, consisting of positive and 
negative electricity and rothing else—the negative electrons 
in a state of violent movement, with occasional possibility 
of escape. An electric charge in motion conatituted all 
the electric currents and magnetism, and it possessed 
momentum; further, when accelerated it should, by 
Poynting’s theorem, generate radiation. Hence, on the 
view, or mathematical theory, that the atom was actually 
80 constituted, the absence of atomic radiation in the year 
1895 was a difficulty ; the escape of the electrons as pro- 
jectiles was probable ; and soon afterwards it was realised 
that, since the atom was composed of parts, the occasional 
disintegration of an atom was not unlikely. These three 
expected effects had now been experimentally observed in 
the radiation from two or three different elements, and 
constituted what were called the Gamma rays, the Beta 
rays, and the Alpha rays respectively. 

Experiment.—But here they opened a new chapter. The 
phenomenon of fluorescence was first understood by Stokes, 


and after the discovery of Röntgen rays the phosphorescent 
substance, uranium, was studied by M. Henri Becquerel in 
1896 to see if it emitted rays which could affect a photo- 
graphic plate after penetrating black paper or other caque 
material. Becquerel found that even when it had not 
been exposed to light it did give off such rays slowly, and 
thereby he effected the discovery of radioactivity, the most 
sensitive test for it being the discharge of an electroscope in 
the neighbourhood of the substance. All compounds of 
uranium did the same thing, and Schmidt found that 
thorium and its compounds likewise had the property. 
Mme. Curie, then a senior student at the Municipal School 
of Physics and Technical Chemistry in Paris, took up the 
subject of radioactivity as a thesis for her doctorate, and 
made quantitative measurements of the radioactivity of 
a great number of minerals. She found that pitchblende 
and oxide of uranium, especially the variety found in 
Bohemia, was even more radioactive than uranium itself, 
showing that it must contain a specially radioactive 
impurity, and this she set herself to isolate. The only test 
she had for it was its radioactive power, and the method 
was to try chemical processes upon the ore, such as solution, 
precipitation, evaporation, crystallisation, and the like, so 
as to divide the substance into two parts, and then to test 
which part was the more radioactive. In that way the 
trace of radioactive substance could be followed up through 
a number of chemical processes. It was found that the 
residue of the pitchblende, after extracting the uranium, 
was 4} times as activo as uranium. These residues were 
fused with carbonate of soda treated with acid, precipitated 
with sulphuretted hydrogen, and so on, the guiding principle 
being that, while the chloride of the substance was soluble, 
the sulphate was insoluble, until at length 161b. of material 
was obtained out of & ton of the residues by semi-manu- 
facturing or large-scale processes, these 16lb. being 60 times 
as strong as uranium, and consisting chiefly of barium chloride. 
When this barium chloride was dissolved and crystallised 
the part which crystallised first was found to be five times 
as radioactive as the remainder. Hence, by repeating the 
process of solution and crystallisation a great number of 
times, and getting a result five times stronger each time, a 
substance was ultimately obtained, though in very small 
quantities, which was a million times more active than 
uranium. At first only a tenth of a grain was obtained by 
Mmo. Curie from two tons of residue, but with this she 
proceeded to determine the atomic weight of the new 
element, and gradually came to the conclusion that it was 
225 on the scale hydrogen = 1 Tho German chemist, 
Giesel, was now able to obtain four grains cf radium 
bromide from one ton of pitchblende or uranium 
residues. The spectrum of radium had also been 
observed, and it behaved like an element of the 
calcium-strontium-barium series. The Austrian Govern- 
ment, advised by Prof. Suess, assisted Mme. Curie by 
placing some tons of the residue at her disposal, for poverty 
was a considerable barrier in the early stages of this 
research. Prof. Curie now joined his wife in the investiga- 
tion, and by them and others many curious details concerning 
the behaviour of the several radioactive substances were 
detected—e y., their activity was not constant, it gradually 
grew in strength, but the grown portion of the activity 
could be blown away, and the blown away part retained 
the activity only for a time; it decayed in a few days or 
weeks, whereas the radium rose in strength again at the 
same rate as the other decayed ; and so on constantly. It 
was as if a new form of matter was constantly being pro 
duced, and as if the radioactivity was the concomitant of 
the change of form. Last year, also, Prof. Curie found 
that radium kept on producing heat de noro so as to keep 
itself always a fraction of a degree above the surrounding 
temperature, also that it spontaneously produced electricity. 
The production of heat attracted general attention ; it 
was taken up by the English Press, and the whole thing 
emerged from the scientific world and came into public 
notice. 

.[nalysis of Ttudiation by Magnet. —Speaking of the 
analysis of radiation by maguet, he said the rays from 
any of the substances were found to be of three kinds— 
Gamma rays, which were very penetrating, could be detected 
after passing through a foot of iron, and were possibly 
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a variety of X-rays; Beta rays, which consisted of flying 
or escaped electrons; and Alpha rays, the nature of which 
was investigated by Ratherford, late of New Zealand, then 
an 1891 student at Cambridge, now of Montreal. These 
last were found to consist of atoms of matter, each 1 per 
cent. of the weight of a radium atom, projected from it 
with a velocity of 100,000 miles a second. These were the 
^ projectiles which made the luminous splashes on a target 
in Crookes’s spinthariscope. The material which remained 
behind was called the “emanation”; it was much more 
active and unstable than radium itself, and was the part 
which could be blown away like a gas. Its amount was 
infinitesimal, but its radioactive power enabled it to be 
followed, and to be generally investigated. It rapidly 
collapsed into other substances, and at the end of a 
few days or weeks had changed into something which 
was non-radioactive, and could, therefore, be no longer 
followed. The whole phenomenon was intelligible and 
simple on the theory that activity was due to atomic 
disintegration ; it was entirely unlike any chemical opera- 
tion ; it was enormously more energetic for one thing, and 
it was quite unaffected by temperature for another, being 
of the same intensity at red heat and at the temperature 
of liquid air. Rutherford's measurements last February 
made it probable that the atomic particles thrown away in 
the Alpha rays, to the bombardment of which the heat 
production was due, consisted of helium, because their 
atomic weight appeared to be twice that of hydrogen ; and 
now quite recently Ramsay and Soddy, working together 
at University College, London, had confirmed this beyond 
cavil by actually seeing the spectrum of helium gradually 
develop in an excited vacuum tube into which only radium 
emanation had been put. 

Consequences.—The spontaneous breaking up of an atom 
constituted & novel source of energy larger than any 
previously known. The amount of energy of any weigh- 
able collection of atoms was enormous if it could be got at, 
but in practice only a very few atoms were unstable from 
instant to instant. Most behaved as if they were perma- 
nent; but they were probably none of them really and 
eternally permanent. The discovery of this new or intra- 
atomic energy affected their estimate of the possible life 
of the sun, and, to some extent, of the probable geologic 
age of the earth. But the most important consequence 
was the discovery of the mutability of matter, the trans- 
mutation of elements, and the liability of material atoms 
to break up or explode. In old days Heraclitus pro- 
mulgated the doctrine that the universe was not a 
“ being,” but a becoming; that everything was in a state 
of flux— IIdvra pet”—that nothing was stationary, or 
fixed, or permanent. It was absolutely true. In human 
life the fact was easily recognised ; all their efforts were 
towards the future, their instinct would not allow them 
to rest on their oars and enjoy the present. Vegeta- 
tion and degeneration awaited any man or any nation 
that ceased to energise; they were working always 
for a future, for the next improvement or advance that 
they saw to be possible, for a state of things not yet 
realised, but attainable; and when it was attained they 
should be working for something still further ahead, and 
so always. Activity was the rule through the whole 
world of life, through the solar system and the stellar 
universe also. Birth, culmination, and decay was the rule, 
whether it were for à plant or an animal, or for a nation 
or a planet, or a sun. Twenty years ago it was thought 
that the atoms of matter were exempt from this liability 
to change. The form or grouping of the visible material 
aggregates changed, indeed, but, as Maxwell said, the 
atoms themselves “remained constant they were 
the foundation-stones of the material universe, and were 
perfect in size and number and weight, unchanged and 
unchangeable, not capable of wear, but as true to-day as 
when they were coined at the mint of the mighty artificer 
in some inconceivable dawn of creation.” Not so; the pro- 
cess of change has now been found to reach to these also. 
Nothing material was permanent. Millions and billions, aye, 
trillions of years it might last, but it was slowly changing, 
not merely the groupings, but the foundation-stones them- 
selves. The atoms were crumbling and decaying; must 
they not also be forming and coming to the birth? This last 


they did not know as yet; it was the next thing to be looked 
for. Decay only, without birth and culmination, could not 
be the last word. The discovery might not come in their 
time, but science was rapidly growing, and it might. 
Science was still in its early infancy ; they were beginning 
to comprehend a few of the secrets of Nature; they were 
yearly coming nearer to some sort of comprehension of the 
mind and method infused into the material cosmos. They 
now knew things which had been hidden from the wise 
and prudent of all time. Surely somewhere there must be 
joy at seeing man thus entering into his heritage and 
realising these primal truths concerning his material 
environment, whereof he had been living in ignorance all 
these thousands of years. 

At the conclusion of the lecture, which was illustrated by 
limelight views, the audience unanimously gave a vote of 
thanks to Sir Oliver Lodge. 


FORTHCOMING EVENTS. 


SATURDAY, JAN, 9. 

Glasgow Scientific Soclety.— At 7.30 p.m., ordinary meeting. 
Paper: The Manufacture of Weldless Chains, by Mr. Alex. G. 
Strathern. 

West Hartlepool Scientific Society.—At 7 50 p.m., ordinary 
meeting. Paper: '' Boiler Feed-Water," by Mr. J. W. Patterton. 


Monpay, JAN. 11. 

Institution of Mechanical Engineers (Graduates’ Association),— 
At 7.50 p.m., ordinary meeting. Paper: ‘‘ Electric Passenger 
Lifts," by Mr. P. H. Stevens. 

TUESDAY, JAN. 12. 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Paper: The Ele: trical Reconstruction of the South London 
Tramways on the Con luit System,” by Mr. Alexander Millar. 

Institution ot Electrical Engineers (Glasgow Section).—Ordinary 
meeting. 

WEDNESDAY, JAN. 13. 


Society of Arts.—At 5 p.m. Juvenile lecture: '' Navigat'on of the 
Air," by Mr. E. 8. Bruce, M.A. (Lecture II.). 

Liverpool Engineering Society.—At 8 p.m., ordinary meeting. 
Paper: Motor Vehicles,” by Mr. W. Norris. 

THURSDAY, JAN. 14. 

Institution of Electrical Engineors.—At 8 p.m , ordinary meet- 
ing. Paper: The Oity and South London Railway—Working 
Results of the Three-Wire System applied to Traction, ete. ” by 
Mr. P. V. McMahon (adjournei discussion); On the Magnetic 
Dispersioa in Induction Motors, and its Influence on the Design 
of these Machines,” by Dr. Hans Behn-Esshenbarg. Dublin 
Section.—At 8 p.m., ordinary meeting. Paper: ‘‘ Three- Phage 
Working, with Special Reference to the Dublin System," by 
Mr. Wm. Brew. 

Birmingham University Engineering Society.—Ordinary meet- 
ing. Lecture by Prof. T. Turner on ‘‘ Carbon in Iron." 

Fripay, JAN. 15. 

Institution of Mechanical Engineors.— At 8 p.m., ordinary 
meeting. Paper: ''Sixth Report to the Alloys Research Oom- 
mittee on the Temperature of Steel," by the late Sir Wm. C. 
Roberts-Austen, K.C.B., etc., and Prof. Wm. Gowland. 

Royal Institution.—At 9 p.m., discourse by the Right Hon. Lord 
Rayleigh on Shadows." 


APPOINTMENTS VACANT. 


Electrician to take charge of test-room of large electrical engineer's 
works. See advertisement. 

Electrician for London music hall. See advertisement. 

Assistant in mains department ; able to make all necessary plans 
and records of mains laid. Apply by letter only to Manager, National 
Electric Supply Company, Limited, Preston. See advertisement. 

Clerk of the Works, St. George’s Union, London. Applications 
by Jan. 11. See advertisement in former issue. 

Assistant Electrical Engineer, Bengal-Nagpur Railway Oompany, 
Limited. Jan. 15. See advertisement in former issue. 

Installation Foreman Canvasser, Woolwich Borough Council. 
2104 per annum and 3d. per equivalent 8-0. p. connected. See 
advertisement in last issue. 

Chief Assistant Electrical Engineer, Supply Company near 
London. Apply, 429, Electrical Engineer Office. See advertisement 
in last issue. 

Electrical Mechanics, Devonport Dockyard. Commencing wages, 
34s. a week. See advertisement in last issue. 

Assistant Jointer, Electricity Works, Tynemouth. See advortise- 
ment in last issuo. 
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GAS AND ELECTRICITY. 


The questions of cheapness, of dearness, of expediency, 
together with a host of others, are not easy of general 
solution, otherwise the controversies anent gas and 
electricity would have been settled long ago. It is all 
very well to talk about these things in the abstract and to 
prove a particular case up to the hilt, but in practice we 
have to deal with the concrete, and to consider varying 
conditions. The same state of things holds good for most 
mundane affairs. Men have to specialise in business life ; 
they learn the ins and outs of their own business, but are 
usually wholly uninformed about other businesses or the 
intimate interconnection of one with all others. If a man 
dogmatises to the extent of saying the business of 
primary importance in this world is connected with the 
getting of foodstuffs and all others are subsidiary to 
it, he would possibly be laughed at by the multitude, 
but as a matter of demonstrable fact he would not 
be far wrong. Did not the late Charles Kingsley write 
“Alton Locke" with a purpose or purposes, one of these 
purposes being to show that the highest cult of business 
life was not buying in the cheapest and selling in the 
dearest market. The limitations to this cult are numerous, 
but none more so than when it is applied to considerations of 
gas andelectricity. During the past year one of the most 
interesting meetings of the Municipal Engineers was held 
at Runcorn and Widnes. At the latter place Mr. J. Carr, 
the gas engineer, and one of the ablest men in bis pro- 
fession, explained why Widnes had not taken to elec- 
tricity. He is reported to have said: “The prices 
charged for gas are lower than those of any other gas 
authority in the world.” The prices are 1s. 4d. and 1s. 2d. 
for lighting aud 1s. for power per 1,000 cubic feet. Not 
only are these prices low comparatively, but they are low 
relatively, as the calorific value of gas at Widnes ie bigh 
(670 B. T. U.). Mr. Carr holds that such gas at 1s. per 
1,000 cubic feet is cheaper than Mond producer gas at 3d. 
per 1,000 cubic feet, and tbat electrical energy, to be 
directly equivalent as regards prices, must be sold at 
4d. per unit; that means, roughly, that its cost of produc- 
tion must not be more than jd. per unit. Here, then, you 
have a particular case, but that caso cannot be applied to 
any other district when the conditions are different. The 
case of Widnes is exceptional. No other town situated on 
or near coalfields has approached it. Why! The answer 
to the question is summed up in “the man and the pre- 
vailing conditions.” The charges for gas last year at other 
towns favourably situated was per 1,000 cubic feet: 
Smethwick, 1s. 9d. to 23. 9d; Wigan, 2a. 3d. to 33.; 
Sc. Helens, 2s. 6d.; Leicester, 2s. od.; Liverpool, 2s. 8d; 
Salford, 28. 9d. to 2s. 10d.; Stafford, 2s. 10d.; Workington, 
2s. 11d.; Atherton, 3»; Warrington, 38. 1d.; Darlington, 
3s. 3d.; Tyldesley, 3s. 5d.; Newcastle, 3s. 6d.; Barry, 
Is. 9d.; Coalville, 4s. 7d. That ie, from about double to more 
than four times that charged at Widnes, and we think we 
are correct in stating in all cases of a lower calorific value. 
Taking the figure used by Mr. Carr when comparing elec- 
tricity with the gas supplied at Widnes—jd. per unit— 
in the cases of these other towns the figure for electricity 
would work out at jd. to more than 1d. per unit—that is 
to say, if electricity, to be as cheap as the cheapest gas 
produced in the United Kingdom, that of Widnes, must be 
sold at d. per unit; to be as cheap as the gas sold in the 
most favoured towns apart from Widnes, it must range in 
price from 2d. to appreciably more than 1d. per unit. To 
be exactly comparable with Widnes, owing to the high 
heating value of the Widnes gas, slightly higher figures 
would have to be taken for electricity, as the gas in the 
other towns is of a lower heating value than that of Widres. 


THE ELECTRICAL ENGINEER, JANUARY 8, 1901. 


63 


This would bring the figures for electricity, to be equal to 
the gas in the other towns, to a larger fraction of 1d. than 
id. as the lowest limit, and to a fraetion over 1d. for the 
highest limit, say 90d. and 1:15d. Let us see what the 
best terms are on which electricity is being supplied for 
power uses other than for electric tramway purposes at the 
present time. For industrial uses alone electricity is being 
supplied at the undermentioned rates in the number of 
towns stated : 


P Number of towns supplying 
Rate per unit. at the rate (for power): 
15 Jͤͤĩ] §“ͤ y EORR ERISQUE 5 | 
%%%%%/« Veeov iS SA ENSRSKS MENU ó 
JJ oen S 222 
TAGs - — nisse een beu EVE 12 j 
DAG o. — Legere ¼ 2 
1411.10 2d. iocis pH e IEEE 1 
/// n bomi Tod ases 4 
SOs, arna eati eMe TSUuEt 29 
/ E eon xci aT chordis 4. 2 
fr 11 
rr Dore p idi eed curi 2 
/ rta ER oRee rere UAE 6 
44%%....˖ N onis 1 
ed. and f reperti i 2 
Ai e MEM — 4 
Orde «=: Svea as aeter a 37 
123 


From the above it will be seen that at the present time in 
22 towns electricity is being supplied for industrial power 
uses at charges between 1d. and 1jd. per unit, a range 
approximating very closely to the range of the best gas 
supplies in towns other than Widnes. In 123 towns 
supplies of electricity are provided at charges within a 
range of 1d. to 24d. per unit. This range, of course, 
shows gas to be the cheaper medium, but to compare the 
two sets of figures simply without regard to conditions, 
would be an unfair and misleading comparison. There are 
facts affecting each set of figures which must be taken into 
account if a correct conclusion is to be arrived at by a 
comparison of the figures. As regards gas, it will be 
recognised that the charges for gas supplied through 
town gasworks are not likely to be much reduced. 
Producer gas, doubtless, is destined to play an 
important part as a medium for heating and power 
production, and is being generated at a cost slightly 
above 1d. per 1,000 cubic feet. The computations of the 
earnings of the South Staffordshire Mond Gas, Power, and 
Heating Company, at the time of the formation of the 
company, were based on a sale price of 2d. per 1,000 cubic 
feet, though the company are empowered to charge 3d. and 
4d. per 1,000 cubic feet. Producer gas of the kind ie, 
however, likely to be used for heating rather than in gas- 
engines, though that gas-engines of a larger class will 
gradually come into use is certain. Such engines are 
hardly likely to become serious rivals of electricity in the 
power field for different reasons. It has yet to be proved 
that, with the larger engines, gas power will be more 
economic than electrical power. The pregnant facts of the 
present hour are that much electricity is being supplied 
for power purposes at a price which is not higher than 
that of coal-gas as generally obtainable; that a very 
large supply of electricity is now obtainable at a charge 
but little higher than that for coal-gas, and that, surely 
and steadily, the charge for electricity is being reduced. 
Generally, the charge is not yet as low as that for coal-gas, 
but the striking fact is that the charge for electricity has 
in so short a time been reduced to what it now is. Setting 
aside the solitary case of Widnes, much electricity is being 
supplied at a price as low as the lowest price of gas, and 
week by week the quantity so sold is being increased. 
The situation reveals the remarkable advance which has 
been made in the past in the provision of electricity for 
industrial purposes, and indicates that at no distant time 


electricity will be at least as economic a medium for power 
use generally as coal-gas has ever been, or is ever likely 
to be. It will be seen that even if costs are compared 
direetly, electricity has not much further ground to gain 
before taking the leading position. The figures given are 
useful, but far less so than is the gradual acceptance of the 
idea that the indirect advantages greatly outweigh any 
small difference in direct cost. 


REVIEWS. 


Elcotrio Traction: A Practical Note-Book on the Application 
of Electricity as a Locomotive Power. By J. H. Riven, 
Chief Electrical Engineer to the London County Council Tram- 
ways. 103. 6d. Whittaker and Co., 2, White Hart-strect, E.C. 


This latest addition to the well-known ‘Specialists’ 
Series” by the same publishers is well worthy to take its 
place amonget the other excellent books in the series. In 
it the author has dealt with the subject of electric traction 
from the practical and commercial point of view. The 
book only contains some 450 pages, and yet the informa- 
tion is exceedingly full. To put the matter generally, the 
book gives evidence that the author bas condensed infor- 
mation for his own use, and then incorporated it in the 
present volume for the use of others. The result is that 
he has avoided long detailed descriptions of apparatus, and 
given instead outlined descriptions which are quite clear to 
electrical engineers. The author's comments at the end 
of such descriptions of electrical traction systems, or of 
detailed apparatus used on electric tramways, areexceedingly 
valuable. As mentioned in the preface, the mathematics 
used inthe book are exceedingly simple, and, wherever pos- 
sible, curves are used instead of algebraical formule. In the 
introduction, which forms the first chapter of the book, one 
quickly becomes acquainted with Mr. Rider’s methods of 
considering all problems from the commercial point of 
view. For instance, in dealing with comparisons of cost 
of working, he shows the utter fallacy of working out these 
figures at so much per car mile. The object of a tramway 
or a railway is to carry passengers, and we agree with the 
author that the “cost per passenger mile" is the only 
reliable figure for comparison. The cost per car mile is made 
quite worthless by the fact that the capacity of a car varies 
from 24 passengers on some lines up to 124 on others. At 
the end of this chapter the relative advantages of corpora- 
tion and company ownership of tramway undertakings is 
discussed. The fact that a corporation, while able to 
borrow money at cheaper rates than companies, has to 
repay anuually a certain portion of the capital, is referred 
to. Mr. Rider goes on to say: With a company the case 
is different, its capital being borrowed in perpetuity is 
subject to no sinking fund charges, and any working profit 
is available for paying dividends. In the long run, the 
advantage is bound to be with the local authority, because 
the annual sinking fund payments are gradually extinguish- 
ing the capital debt. But, for the moment, the company 
can work more cheaply than the local authority." hile 
the author is right as far as he has gone, we think it would 
have been advisable to have mentioned the fact that the 
company, while borrowing its capital in perpetuity, has 
only a limited period to its tramway powers; in conse- 
quence, unless a company is prepared to provide annually 
a sinking fund, as corporations are bound to do, there will 
be considerable trouble with its finances when its powers 
expire, and when the undertakiog is transferred at its then 
value to the corporations interested. 

In the next chapter, which deals with generating plant, 
the commutator trouble with large direct-current generators 
is referred to. It is pointed out that it is exceedingly 
difficult to get a commutator built up of small pieces of 
copper and insulation of satisfactory strength to resist the 
expansion forees due to changes of temperature. The 
author adds that if only satisfactory alternating-current 
motors could be obtained, there is little doubt but that 
direct-current machines would disappear from tramway 
power stations. It is interesting in the face of this predic- 
tion to note that in the most recent developments of single- 
phase motor design for traction purposes, the change as 
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above suggested would only result in the transfer of the 
commutator troubles from the power station to the motors 
on the cars. 

At the end of this chapter some useful figures are given 
as to the comparative efficiencies of direct and alternate 
current generators, and also of the way in which the losses 
in these machines may be divided up. On the question of 
engine design Mr. Rider has a 90 deal to say, and here, 
as in other parts of the book, his general conclusions will, 
we think, be ondorsed by the majority of tramway experte. 
He concludes, for instance, that for the varying loads found 
in tramways there is no advantage in installing triple- 
expansion engines for steam pressures up to 160lb. per 
square inch. Even with pressures as high as 200lb. per 
square inch doubt is expressed as to whether the added 
complication of a third cylinder, with ite crank and valve 
gear, is warranted in view of the comparatively small 
increase in efficiency due to three expansions instead of 
two. On the question of governing steam-engines used 
for driving alternators in parallel, the author condemns 
specifications which require as low a variation as 2 or 5 per 
cent. between no and full load.  Unstable governing is 
likely to ensue, and the author considers engineers would 
do well to decline to accept any governors which control 
the engine speed closer than 5 per cent. If this limit is 
adopted and due care taken to secure an even turning 
movement from the engines, there is not likely to be 
trouble in parallel running. 

In the chapter dealing with switehgear the utmost 
simplicity and reliability is advised for all traction switch- 
boards. With the introduction of high voltages much 
more care has to be taken in the design of switchboards, 
with the result that the old flat panel type is disappearing. 
Even in those instances as illustrated in the book, in which 
the front of the switchboard is flat, it is usually found that 
the hand-wheels and handles on this board are not directly 
connected to the switches. In other words, there is no 
high-voltage metal on the face of the board. The switch- 
gear is then placed behind and worked by insulated levers. 
Even, then the space at the back of the board is dangerous, 
and the author gives preference to the Ferranti type of 
construetion. 

The chapter on distribution is one iu which authors 
as a rule display their mathematical knowledge. We are 
pleased to see, therefore, that Mr. Rider has given sufficient 
information for any reader to work out his distributing 
cable without any mathematical formule. Instead, a 
series of curves are given which enable the most economic 
section to be ascertained, both from the point of view of 
voltage drop and also on the economic grounds laid down 
by Lord Kelvin. The author advises that these curves 
should be enlarged if they are to be used for practical 
work, but even on the scale on which they are reproduced 
in the book they will be found of service for making 
preliminary determinations of the sizes of traction cables. 
In this chapter information is also given of sub-station 
equipment supplied on the three-phase system, and the 
rotary converter versus the motor-generator question is 
discussed. After giving the advantages of each system, 
the author leaves his readers to decide which system is 
best for individual cases. 

The other chapters in this book deal with the sub- 
divisions of electric traction work in the following order : 
motors, controllers, rolling-stock, permanent way, overhead 
systems, conduit systems, surface-contact systems, accumu- 
lators, combined lighting and traction stations, and electric 
railways. The chapter dealing with surface-contact systems 
is typical of Mr. Rider’s method. All the principal systems 
are mentioned and the essential details of each given, but 
their faults are not passed over. Thus of one system it 
is said: “The fact that the circuit is broken in a vertical 
direction tends to maintain any are which may be set up, 
and although no arcing is supposed to take place, yet it 
does in actual practice.” Such criticisms are worth much 
in a hand-book for specialists. The conclusion on all 
surface contacts is that “no engineer who values his peace 
of mind would willingly put down a system which means 
the use of probably 1,000 switches per mile of roadway, 
the failure of any one of which may have fatal results.” 
The conduit systems suffer, as the author states, from the 


high cost of construction, and also from the fact that the 
upkeep charges are higher than with the overhead trolley 
system. Actual figures of cost are given, and also many 
valuable points on how not to construct conduits. The 
details of recent conduit construction in London are the 
more valuable from the fact that the author is describing 
work carried out under bis own supervision. 

The volume concludes with a chapter on electric rail- 
ways, in which what has been done in this line is brietly 
summarised. More space is given to the greater problems 
before us, and to the various systems proposed or actually 
tried for dealiog with main-liue traffic Here, again, the 
author's opinion for and against certain schemes for working 
is freely given. The “cascade” connections for two alter- 
nate-current motors are described and compared with the 
series-parallel system of controlling direct-current motors. 
This comparison fails after balf-speed has been reached, as 
then only the first alternate-current motor can be used to 
complete the acceleration and to drive the train. The 
author concludes that “the electrification of suburban 
lines must be carried out within the next few years, or the 
lines as we now know them must cease to exist. With 
regard, however, to main lines it is a different matter, and 
while one or other of the systems described may prove to 
be the right one, there is not at the moment enough expe- 
rience to warrant any railway company in throwing on one 
side its large and expensive stock of steam locomotives in 
order to equip with electricity. Butthat it will come in 
time there can be no doubt. Meanwhile, whatever may 
be said of main lines, there is no excuse for delay in the 
electrification of suburban lines.” 

This book is one which will be found most useful to all 
engaged in traction work, and we know of no better medium 
for a young engineer to read when taking up the subject 
for the first time. It will be easily followed by anyone 
with a knowledge of general electrical work, and the prac- 
tical conclusions given in every section may be safely 
accepted. In fact, the subject is treated critically, and it 
is this which gives great value to Mr. Rider’s work. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it, 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. 

QUESTIONS. 

651. Describe some form of transmission dynamometer suitable for 
measuring the power supplied to a pump.—H. E. H. 

652. I wish to run a 100-volt 10-h.p. dynamo as a motor for starting 
an oil-engine, Energy would be supplied from a battery. Give 
sketch of connections showing how this can be done. —H. H. R. 

ANSWERS. 


Question Nu. 643.—A country town of about 5,000 inhabitants has a 
power company's high-tension mains passing through it from which 
it could obtain power—hiyh-tension three-phase—in bulk at a 
fixed rate. State the advantages and disadvantages and compare 
the costs of distributing energy on (^) direct-current, three-wire 
system and (^) low-tension, three-phase, four-wire system, the 
lamp voltage being same in both cases. 


Best Answer to No. 643 (awarded 10s.).—The most satis- 
factory form of electricity supply for a particular town is 
so dependent on local conditions, that the best one can 
hope to do, when asked such a question as this, is to lay 
down the broad principles on which the decision should be 
based, and to assume probable circumstances in order to 
give comparative figures and reduce abstract reasoning to 
concrete example; and it is impossible in considering this 
question fully to leave out of consideration the question of 
supply on the two-wire direct-current and single-phase 
systems, as these with suitable conditions may prove better 
than either of those suggested. 

In the first place, a “power company ” exists to supply 
power, and does so, wherever possible, direct from its high- 
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tension mains, save only for static transformation. The 
mains are laid down with a view to economy of copper, 
and pressure drop is absolutely disregarded so long as it is 
not sufficient to throw motors out of step. It is hence 
certain that in nine cases out of ten such a town could not 
take current for lighting either from static transformers or 
rotary converters, since these transmit in full all pressure 
fluctuations, but must adopt motor-generators of some form. 
The low periodicity—probably 25 ———is another factor 
that would prevent a satisfactory supply being taken from 
static transformers. 

The power company's mains will probably be 10,000 or 
6,000 volts, and they will probably prefer to have the 
high-tension transformers entirely in their charge, and to 
meter and sell the current at such low voltage as is wanted, 
220 or 440 volts perhaps; and as it is not safe to put even 
6,000 volts on to a small motor without very special pre- 
cautions, it may be taken as certain that transformers will 
be installed by the town if not by the company. Consider- 
ing the motor-generators, as a synchronous motor's speed 
is dependent solely on the periodicity — i.e, on the 
engine speed at the generating stajon—it is absolutely 
unaffected by load or pressure variations short of fallin 
out of step, while an induction motor slackens its spe 
from 3 to 5 per cent. as full load comes on, and also varies 
& per cent. or two with fluctuations in voltage, it will be 
preferable, in spite of the necessity of special starting appa- 
ratus, to instal synchronous motors. The fact that these 
have a better power factor than induction motors is a 
benefit to the power company, but, of course, does not 
affect the town. The question as to whether direct-current 
generators or alternators, and if the latter whether single 
or polyphase, should be used, will be taken later. 

We must now consider the town, as this will have large 
bearing on the system. Its population is 5,000, and a 
guess at the connections to be provided for initially will 
put these at 3,000 8-c.p. lamps, equivalent to, say, 100 kw. 
It may be noted that the load will be almost entirely light- 
ing, since if the demand for motors ia the town is at all 
large, the power company will supply three-phase current 
“in the rough for this purpose at a much lower rate than 
the town can touch. Next allowing for the diversity factor 
of the load, and remembering that a good motor-generator 
will easily deal with an overload of 50 per cent. for the short 
duration of the peak, we shall probably be quite safe in 
calculating upon à maximum load of not above 75 kw., and 
upon a motor-generator rated at 50 kw. being quite able to 
see this through. Of course, we must have spare, and it 
will be best to put in two 50-kw. seta, as these with switch- 
gear will cost less than three sets of 25 kw., and though 
initially not so economical, perhaps, in working, will give 
a better plant when extensions become necessary. The 
system of distribution must be dealt with in conjunction 
with the size of the town. And here, also, the personal 
element of the consulting engineer comes in, as one has to 
set a monetary advantage in one respect against ease of 
handling in another, or certain capital expenditure now 
against probable expenditure at a later date; so that on 
the same data two men may give very different advice, and 
one can, therefore, do little more than generalise and 
approximate. 

Supposing the town to be compaet, consisting of one 
main street about a mile long, with cross streets off this, 
then it will be possible to locate our station in a side street 
just off the centre of the town, so as to be within about 
1,000 yards of the most remote customer—and be it noted 
that having but motor-generators, with, perhaps, a battery, 
in the station, requiring but little space, it will pay to 
locate it near the centre of gravity of the load. In this 
case a direct-current system will undoubtedly be best, and 
it is simply a question of two or three wires. If, on the 
other hand, the town is scattered, with shops at one end 
and with the largest residential houses a mile or so out in 
various directions, singly or in small clumps, then ono would 
naturally look to an alternating system to give the best 
results; and it would certainly seem that the simplicity of 
the single-phase system will quite outweigh the saving of 
copper of a three-phase supply. Generating single-phase 
currents, we would have alternators of a periodicity of 
90 or 60 ~~, with one pole earthed, and, therefore, a 
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simple switchboard, with a voltage of 2,200 or so. Our 
high-tension feeders would be concentric cables (with light 
insulation on the outer), lead sheathed and armoured, and 
laid direct in the ground. With conductors of 025 square 
inch the feeders would each allow of 50 kw. of transformers 
being installed, and would cost in average ground 5s. 9d. 
per yard, including a pilot wire, the transformers being 
installed in street boxes or on customers’ premises accord- 
ing to circumstances. A four-core wire for three-phase 
transmission would undoubtedly cost more, since with 
cables of this size it is handling and labour, and not 
materials, that is the prominent factor of cost. And there 
would be no economy in distribution with the three-phase 
system, since one would undoubtedly put down for a 
scattered load single-phase transformers of 5 kw. or 10 kw., 
or smaller where on customers’ premises, whether three or 
single phase generation and transmission are used. 

To turn now to the comparative cost of the station plant, 
we would require on the continuous-current two-wire system 
two 50-kw. sets, each consisting of a synchronous motor, 
direct-current 220-volt generator, and induction motor 
starter. For the three-wire system we would replace the 
direct-current machine by a pair of 25-kw. dynamos, direct- 
coupled to the one motor, so that the circuits should be 
self-balancing, and with the alternating supply our sets 
would consist of the synchronous motor, an alternator, an 
induction motor starter, and an exciter. The relative cost 
per set would be approximately : 

Two-wire, direct curren i . £450 


Three-wire, direct currennn . . 500 
Alternating current (single phase ꝛ)ꝛꝛꝛꝛ . 525 
Alternating current (three phase) v 500 


The cost of the switchgear may vary over wide limits, 
according to the number of feeder panels and the degree of 
complexity of the instruments, but assuming oqually com- 
plete and serviceable arrangements, the comparative cost of 
the switchboards erected complete and with all cable con- 
nections will be approximately : 


Two-wire, direct curr ene . ͥ £400 
Three-wire, direct current ..............:cccceceeeeeeeeeees 475 
Single-phase, alternating, 2,200 volt 550 
Three-phase, four wire, 3,800 volt. 700 
Ditto, 380 volt. £qusxccosctou e I RNO EO SR dcus spider Mun 550 


The tbree-phase board becomes very expensive owing to 
having three live poles, the centre point of the star being 
earthed. The single-phase board is less complex, as one 
pole only is alive. 

It is well to point out that one customary trouble of an 
alternating station does not have to be considered in this 
case—viz., synchronising the generators. For in all systems 
with synchronous motors these must be synchronised on to 
the ’bus bars, and as soon as this is done, since the motors 
will have fewer poles than the generators, the latter are 
bound to be held firmly in correct phase, and can be 
thrown in parallel with as much readiness as direct-current 
machines. The attendance necessary at the station would 
be one man on each shift to see that things ran smoothly, 
keep the voltage steady at time of varying load, and to 
comply with the Board of Trade requirements as to keeping 
someone in charge where there is running machinery. 
These at £65 each would come to £195 per annum. If, 
however, on the continuous system we put down a battery 
of 80 kilowatt-hour capacity on a nioe hour basis, and 
capable of giving 25 kw. for short periods, we will incur a 
capital expenditure, including switcbgear, cable connections, 
and accessories, of about £750 ; and by charging this 
during the whole of one shift, except just when the 
peak required the full power of the motor-generator, it 
would be possible to close down the station for nine 
months in the year from midnight to 4 p.m., leaving 
such load as there might be on the battery, for with a 
maximum load of 75 kw., and a load factor of 12 per 
cent, the daily output will average but 216 kilowatt- 
hours, of which the 16 hours of light load, except just 
in the depth of winter, will certainly not total more than 
60 per diem. "This will enable two attendants to be dis- 
pensed with, the “outside man” giving a look in during 
the course of each day to make sure there has been no 
abnormal demand on the battery. The saving in labour 
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will thus amount to quite 12} per cent. of the cost of the 
battery, while the efficiency of this, with the low charge 
and discharge, will be higher than that of the motor- 
generator at low load. 

Reverting to the case of the compact town above men- 
tioned, we may briefly consider the cost of cables on the 
various systems, and more especially two-wire and three- 
wire direct-current. We may assume for comparison that 
current is to be transmitted 1,000 yards in three directions, 
with a maximum load of 30 kw. on each feeder. On the 
two-wire, 220-volt system we bave 137 amperes on each 
feeder, and may make these 300 yards in length, laying 
pilot wires, and raising the bus-bar voltage according to the 
mean voltage at the feeding centres. The feeders may be 


20 square inch concentric cables, lead sheathed and 


armoured, and costing, laid complete with pilots, 11s. per 
yard (in average roads) or £765 each, and dropping as a 
maximum about 104 volts. The distributors would run 
outward 700 yards, and back towards the station 300 yards, 
and as the latter will in general be the more heavily loaded 
per yard run, we may allow on the outward branch a 
maximum load of 18 kw., or 82 amperes, and the sectional 
area may be 2 square inch for the first 350 yards, and 
1 square inch for the last 350 yards, the cost being 
respectively about 10s. and 6s. 9d. per yard. The dis- 
tributor running towards the station may be 10 square 
inch. These sizes will keep the voltage drop at all parts 
within a reasonable limit even at hoaviest load, and will 
allow of some extensions before extra cables are needed. 
The total cost of each feeder with its distributors (ignoring 
branches and house connections) will be then about £560— 
a figure by no means excessive. 

With the three-wire system, at 440 volts on the outers 
our feeders will each take 68 amperes, and may be 200 
yards in length, consisting of 10, 10, 05 triple-concentric, 
costing with pilot 108. 6d. per yard. The distributors may 
be three-core cable, 075, 075, Od square inch for the first 
300 yards outwards, and 05, 05, 025 square inch for the 
remaining 500 yards, and 200 yards of this latter size 
towards the station, the cost being respectively 78 9d. and 
6s. 6d. per yard laid complete, and the total cost will be 
feeders, £105 each; distributors, £345 ; or £440 total, as 
against £560 on the two-wire system. And as the three- 
wire system will permit of greater extensions before further 
cables are added, and will show increased economy with 
every extension order, it will in this case just about pay 
to incur the greater cost and complexity entailed by the 
three-wire system over the simple two-wire. 

As to the use of alternating current ia this case, the 
cost of a 30-kw. transformer in a road box would be 
about £100, and about £70 for one of 15 kw. The high- 
tension feeders we saw cost 5s. 9d. per yard, so that a 
300-yard feeder and 30 kw. transformer would cost in all 
£186, against £155 for the two-wire direct-current feeder 
they would displace. And though by multiplying feeding 

oints we could cut down very largely the cost of the 
distributors, still it is quite safe to say that in such a case 
as this the cost of the transformers required, plus the 
capitalised cost of their losses, would much more than 
counterbalance the saving in copper. And, moreover, the 
alternating-current systom prevents the use of e battery, 
which, as shown above, is likely to be very useful in a case 
such as this. If a four-wire, three-phase system were to be 
adopted in a case such as this, it would be best to make 
it low tension throughout, except, perhaps, for a special 
feeder to an outlying part, but one would hardly adopt an 
alternating system in preference to a direct-current one, 
unless one wished to transmit at high pressure. 

For transmitting 30 kw. on a three-phase, four-wire 
system with 220 volts at the lamps, we shall have 10 kw. 
per phase, or 45 5 ampores per wire. The drop in voltage 
at the lamps will be that due to the drop in one wire 
(assuming balance), just as is the case in a three-wire, direct- 
current system. Hence, in comparing these two systems, 
we may allow an equal current density to obtain equal 
results as to drop. Thus, having put feeders of 10 square 
inches on the three-wire system to carry 68 amperes, we 
must, on the polyphase system, put in feeders of ‘066 
square inch, with the fourth wire, say, half this, or ‘033. 
The total copper in the direct-current system is 10 7 10 


＋ 05 = 25 square inch, and in the polyphase system, 
066 + 066 + 066 + O55 = 251 square inch, or but 74 per 
cent. less, and this would be much more than counter- 
balanced by the additional labour necessary in the wire 
having four conductors instead of three. The polyphase 
voltage would be only 380 instead of 440 volts, but thia 
will make no difference in the cost. 

In conclusion, I should suggest that (a) synchronous 
motor-generators should bs adopted; (5) if the town is 
fairly compact and likely to give a reasonable load, a 
three-wire, direct current system with battery should be 
adopted; (c) if very compact, and a poor town, where 
private houses will take very little current, then & two- 
wire, direct-current system with battery ; (d) if a scattered 
area, a single-phase system; (e) should it happen that the 
periodicity of the power supply is 40 —.. or over, and 
that the power company will guarantee to maintain a 
reasonably steady pressure, then use static transformers, 
but the question of three-phase distribution or two-phase 
upon the Scott three-to-two-phase transformer connection 
must be closely looked into; and (f) in particular study 
the town carefully before coming to any decision on these 
points.— C. E. C. 

Answer to No. 643 (awarded 7s. 6d.).—The wants of a 
town of 5,000 inhabitants would be met by an installation 
of about 150 kw., with a load factor of 12 per cant. The 
maximum output may be taken as 120 kw, and this 
should last for an average of one hour per day taken all 
the year round. Part of the load would be street-lighting, 
say 15 kw., and the probable motor load can be taken at 
the same figure. 

(Ales. The power factor under the above conditions of 
load should never be less than ‘9 at full load. For the 
game voltage drop the weight of copper ia the feeders will 
be the same for both systems when the lamp voltage is the 
same. A polyphase system with a power factor of 9 will, 
therefore, require 10 per cent. more copper than the corre- 
sponding continuous-current, three-wire system. The 
fourth wire of the three-phase and the balancing wire of 
the three-wire systems will be the same size. The insula- 
tion of the polyphase cables will also cost more, as the 
maximum strain of voltage to earth will be 1:4 times the 
direct-current cables. The three mains will also be 
relatively more expensive than the two equivalent ones. 

Station Equipment.—The polyphase plant for distribution 
should consist of three 50-kw. three-phase, star-connccted 
transformers. In the ordinary way, mesh connection is 
preferable, as if one phase of the winding burns out, the 
transformer would still furnish three-phase current. This 
would necessitate a star-connected balancer, the fourth wire 
being connected to the middle of its winding. The direct- 
current station should have three 40-kw. asynchronous 
motor-generators, with a iei of 120 kilowatt-hours 
capacity, and a safe maximum discharge of 40 kw. Fir 
an asynchronous motor of this size step-down transformera 
would have to be used if the supply prossure was mcre 
than 5,000 volts. Rotary converters give a better 
efficiency about 87 por cent, including static trana- 
formers in this size—but are not suitable for use with 
accumulators. If it was decided to do without a battery, 
and always to have an attendant on duty, it would pay to 
use them. The rotary has also the advantage over the 
asyncbronous or synchronous motor-generator without 
accumulators, that balancing can be done automatically by 
connecting the midale wire of the three-wire continuous- 
current system to the mid-point of connection of the 
secondary of the transformers operating the rotary. The 
starting would have to be done on the direct-current tile, 
as in a small machine like this it would not pay to put in » 
special starting motor. This also applies to the synchronous 
motor-generator. An asynchronous motor-generator or a 
small battery would have to be used. This would entail 
many complications, and, in addition, the necessary 
synchronising of machines requires a more costly class of 
attendant. For these reasons the first scheme, with its 
easily started machines and simpler switchgear, would he 
preferable. When a battery is used no other balancor 
need be supplied. 

Operating Costs.—Taking 450 units as the average output 
per day (the peak as above), and estimating the street. 
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lighting as lasting on an average 10 hours per day, we 
would have an average output of one hour at 120 kw., 
nine hours at 23 kw., 14 hours at 9 kw. On the direct- 
current system this would entail the three sets running 
together for one hour. The battery would be the reserve. 
The efficiency of each set is 80 per cent., and the power 
taken from supply is 150 units. During the next nine 
hours there would be an external load of 23 kw., allowing 
17 kw. for charging battery. The power for this would be 
9 x 50= 450 units. The next 14 hours would be done on 
the battery giving a total discharge of 14 x 9 — 126 units. 
The efficiency of the battery will be about 70 per cent., 
and this means a total charge of 180 units. An extra 
half-hour's run would be required for the 180 - 9 x 17 = 27 
units, and the power required would be 33 kw. The total 
daily units = 150 + 450 + 33 = 633. 

The alternating-current station would have three trans- 
formers on for one hour, aud at a load of 40 kw. each 
(80 per cent. of full load) the efficiency is about 96 per 
cent. The power taken from supply is 125 units. For 
nine hours with two transformers on, the load beirg 23 kw., 
the efficiency 93 per cent., and the power is 220 units. 
The remaining 14 hours at 9 kw. per hour, taking the 
efficiency at 90 per cent., would require 140 units. The 
total supply would be 125+ 220 ＋ 140 = 485 units. The 
comparative efficiencies of alternating current and direct 
current are therefore 93 per cent. and 71:5 per cent. The 
cost of the transformers for polyphase distribution would 
be under half that of the running machinery for the direct- 
current system, and the switching arrangements would be 
simplicity itself. 'Then the cost of the battery with its 
auxiliaries and more complicated switchboard for balancing 
would tell strongly in favour of the polyphase system. 

If the periodicity is below 25 ~~ incandescent lighting 
is not satisfactory, but at this figure the flickering will not 
be very noticeable, and practically disappears at any higher 
periods. Are lighting is impossible below 42 ~~, but in 
every way it compares very well with continuous current. 
Three-phase motors can now be got with an efficiency equal 
to continuous current. They are more mechanical in con- 
struction, and have no moving part carrying supply current. 
Two attendants in the station will be required for the direct- 
current system and one for the alternating-current. This 
implies that an attendant must always be present when 
machinery is running for direct current and in tho alter- 
nating-current station only at the busiest times. The 
saving in lubricating oils, stores, repairs to battery, and the 
increased wear and tear of moving machinery would also 
be considerable.—K. M. E. 

Answer to No. 643 (awarded 5s.)—To distribute with 
direct current, the high-tension three-phase supply must 
be changed into continuous by means of rotary converters, 
synchronous motor-generators, or asynchronous motor- 
generators. Rotary converters, though tbo most efficient 
of the three, are complicated machines, requiring caroful 
attention ; they have, moreover, the disadvantage that the 
relative pressure between the alternating and the direct 
side is a fixed quantity. The starting of rotary converters 
i3 also a troublesome matter. Synchronous motor-generators 
must be run up to speed by an outside source before 
being switched on. They are also liable to hunt badly 
under changes from the normal conditions. The last 
mentioned--viz, asynchronous motor-gsnerators—are, all 
things considered, much to be preferred for the purpose 
mentioned in the question. With resistances in the rotor 
circuits they may be at once started up, and the direct- 
eurrent side adjusted for voltage in the ordinary way. An 
asynchronous motor-generator of 100 units will have an 
efficiency of from 8284 per cent. Asynchronous motor- 
generators will be more expensive in first cost than either 
of the others, but this will be somewhat balanced by the 
greater ease and convenience in working. Synchronous 
motor-generators are generally employed in large 
plants, as although they require more skilful atten- 
tion, they are lower in first cost, and have a greater 
efficiency. In a plant where the maximum load 
would probably be 100 kw. to 150 kw., asynchronous motor- 
generators would undoubtedly be the most suitable. To 
distribute by means of three-phase alternating, less first 
cost would be incurred, and the necessary transformers and 


rated in the secondary winding are zero, as one 
of the secondary winding is neutralised by the other; 
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apparatus would have a considerably higher efficiency than 


the asynchronous system. There would also be little 


demand for skilled attention at the transformer stations. 


As to whether the distribution should be by alternating or 
by direct current is largely a question of position. If the 
town is closely built and the anticipated consumers fairly 
placed round the station, most engineers would prefer a 
direct-current, three-wire system. On the other hand, if 
the consumers are situated at considerable distances, it 
might be better to provide an alternatiog-current supply, 
having feeders at a high potential running to an E gub- 
stations, where step-down transformers could be placed. A 
few years ago the answer would have been, By all means 
use direct current : it is better understood, there is less 
difficulty with wiring, it is more suitable for motors, 
and is the only practical method for arc lighting. Each 
year, however, finds an increasing number of engineers 
who advocate the use of polyphase currents, the 
methods of wiring are now within the ken of the 
average wireman ; and polyphase motors, with their simple 
starting arrangements and freedom from brush and com- 
mutator trouble, are becoming more appreciated. Polyphase 
motors also compare favourably, as regards price, with 
direct-current motors of equal power. Cost of leads is 
in either case about on a par; if, however, the polyphase 
mains are increased in area to allow for wattless current, 
they may become more expensive than the necessary direct- 
current cables.—M. M. | 
Question No. 644, —What are the methods of regulating the voltage 
on each leg of & three-phase, four-wire distribution, and also of 
balancing the same ? 

Best Answer to No. 644 (awarded 10s.).— With the 
three-phase, four-wire system particular care must be taken 
with regard to balancing, not only to secure equal poten‘ials 
in the three phases, but also to obtain the advantage of 


— — Áo 


Fia. 1. 


balance on the generator load. Thus, where there is a 
large number of motors or arc lamps, the inductive effects 
from these may so affect the balance as to destroy the 
advantages peculiar to this system. In order to get 
a good balance, with freedom from fluctuations of 
the voltage, small motors that are started by simp! 

switching direct on the mains should have a high 
armature resistance; the starting current will then be 
brought down to a minimum. Large motors should 
have starting resistances in the rotor circuits. A method 
of balancing distributing circuits is shown in Fig. 1. A 
three-phase choking coil is connected up in “star” at 
places where found necessary. The neutral wire, shown as 
a dotted line, is connected up to the middle point of the 
windinga of this equaliser. 'To regulate the pressure on 
feeders, some form of apparatus as shown diagrammatically 
in Fig. 2 is usually employed. The secondary winding 
is formed by one of the feeder wires, the core on 
which this is wound being fixed. The movable core 
is energised direct from the mains. By means of a 
handwheel this movable core may be turned round as 
required. In position shown in sketch the volts gene. 
part 
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there is then no alteration to the potential on the feeders. 
By turning round the core, volts may be added to or 
subtracted from the feeders as desired. Voltaga due to 
the secondary winding is at a maximum when the movable 
core is at right angles to the position shown in diagram. 


FEEDERS 


Fia. 2. 


A number of automatic regulators have been devised, also 
patented methods by means of transformers.—M. M. 


Answer to No. 644 (awarded 58.).— If the load on a 
four-wire, three-phase system is supplied from a star-con- 
nected transformer, the voltage on each leg will practically 
be balanced perfectly if care is taken in the distribution 
of the load on each circuit. To do this, the middle wire 
must be connected to the centre of the star. Even if the 
whole load is switched off one leg and left on the two 
others, the difference in voltage between the unloaded and 
loaded circuits will not exceed the amount of the normal 
full-load voltage drop on an inductive circuit. If cos  — 1, 
it will be less than this. Three-phase induction motors 
have also an equalising effect on the circuits. When the 
load is supplied from mesh-connected transformers or gene- 
ratore, or if for any other reason it is not desirable to take 
the middle wire into the station, an auto-transformer or 
choking coil may be used. This is practically a three-phase 
star-connected transformer wita only one winding 
connected across the mains to be balanced. The middle 
wire is taken to the common junction of the three coils. 


FROM 
GENERATOR 


TO 
FEEDERS 
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To raise or lower the voltage, à booster of a construction 
similar to an ordinary two- pole dynamo may be used. The 
field magnet is built up of laminated plates, and carries the 
primary winding. The coil on this is connected across from 
one of the mains to the middle wire. The armature core 
has a coil on it resembling a shuttle winding. This is 
connected in series with the main to be boosted. Three of 
these—one for each main—will be required. The sketch 
shows connections. G and M are respectively the outside 
and middle wire of one of the legs. In the position shown 
the coil will give its maximum boost. When turned 
through 45 jeg. it will have no effect, and if given half a 
complete tura it will reduce the voltage. The regulating 
can also be done by means of an auxiliary transformer, the 
primary of which is connected across G and M, and the 
secondary between G and the feeder. By varying the 
number of turns in the secondary the voltage is raised or 
lowered as desired. —K. M. E. 
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CHARGES FOR GAS, WATER, AND ELECTRICITY. 


The following information has been compiled by Mr. 
James Carter, the borough treasurer of Preston. 
Water. —OCharges in the £ for domestic purposes on house £15 rateable 
value. 
Gas. —Net charge 1,000 cubic feet. 
Electricity. —Maximum charge per Boaid of Trade unit. 


Water. Gas Electricity. 
s. d. s. d. s. d. 
Accrington — ......... seen 198 xw 2 99 0 4 
Ashton-under-Lyne ............ Pli dus 24 Lou 0 4 
Bacup”. cananan 1 10: (a) = asi — 
Barrow-in-Furness .......... 1 26 uas 0 6 
Bath voee ERR ERE 10ͤ (aJ 270 0 5 
Bella! — ] 4. us 4 M us 0 6 
Birkenhead  ..................... 0 10 2 60 0 5 
Black bun 118 3 1 0 6 
Black poll. E 2 5$ us 0 7 
Bolton 131 2 O° sis 0 6 
Bostle . 010, .... 28 ... 0 5 
Bournemouth ................. ( ob (50 .... 0 6 
Bradford. „ 16 .... PME. T 0 4 
Brighouse ...................- ... 1908 29 0 6 
Brighton 0 9 i 3 0 0 7 
Bristol — 0 —Ü—ͤ——g 2-. ass 0 5 
Bürglen b O6 2a 2 5. ws 0 4 
Burton-on-Trent ............... 151. xu 28 ... 0 6 
DOIN nn M eds 2 0- us LXL. Lies 0 6 
Carlisldddl . q 1l O ͤ 2 7 0 5 
Cheltenham ..................... 1 0O ss (23, ... 0 6 
Gestern 1.8. xs 5.0 .... 0 44 
Coventr . 1254 2 6 0 6 
Gropdo n EL 22 ood ()2 8 - 0 7 
Darlington 1 3Y s 2 1 0 8 
Darwen ......... TERT E 190 us 2 84 ... 0 4j 
/ AA ED. ipn 28 0 6 
Devonp ert 1 2 6 0 5 
Dewes burg eese E (5,2 11 0 6 
E istbourne lunes 1 0 ous 2 10 0 64 
Eist Hamm (ab oly... ("211 ... 0 7 
Gateshead ........................ L 2% geo 1 103 0 7 
Halifax a E 5^ sss „ 0 4 
Hastings. euet ISe a4 50^ es 0 6 
Huddersfield ..................... 108 .... 2 77 0 4j 
Islington. D UOS nis. (503 BS 0 7 
Kensin gion... CED y oes S un 0 6 
King's Lt... 0-6! sm (^35 6 K 0 5 
Kingston-upon-Hul] ......... 1l 0. n. „%% .... 0 5 
Lancaster Io us doe usos 0 5 
Leamington ...................-. Ü Pi uos e seas 0 6 
/// etes 10% 2 7 apu 0 4 
Leicester ...... cece scene 1-2. Tuam 2 4 us 0 4 
Lincoln uds eec meen 0.9: usus 238 0 6 
Liverpool! O 722 ( — ＋ 0 a} 
Macclesfield ........ ............ I. ww 2 D xw — 
Manchester q „% 08 (a 77 0 53 
Middlesbrough .................. l .3- ios 25 ... 6 
Newcastle (M) e. — unes LT uua — 
Northampton as (1 6  .... 2 2 0 6) 
NCC 1E 8 0 5 
Nottingham ........... ..... oes l l^ 3i 28 .... 0 5 
Oda "Zu. s 23 uh 0 4 
A/ ˙· . 0 10 = 8 — 
Portsmout t . l 0*5... 2 45 uu 0 44 
Plymouth: eoira 0 9- .. (^9 ... 0 44 
Fr d eru OU 1 0 e (02114 ...... 0 7 
Resdidg gs site 0 10 & e he 2 0 6 
Richdale: a uper Ü- lud 0% 634 ...... 0 6 
Rotherham................c0c0e00s Lo sus (^2 6  .... 0 4j 
Bt. Helens L 4 ous 2 3 0 44 
Salford: 2055 Ü- 9. sus 2. 65. ius 0 4 
Southampton 0. 5. . Lus («2104 ...... 0 5 
South: hri Lob. vus 22 Gn 0 6 
South Shields. 1 OF ..... 2 6 oes 0 7 
VCC 100 — us 2 5. wa 0 5 
Stalybridge oo... l4. us 2.0 ... — 
Stock pt . l5- guis ) 9 0 5 
Stockton-on-Tees ............... l E 15 "A. Hm 0 6 
Sanderland........................ 1-9. 3 LIL s 0 5 
Swans??? uraren 113 0 - 0 6 
Tunbridge Wells LE eg 30 ... 0 6 
Tynemouth ..................... L5. 2s 238 e 0 5 
Wakefield ........................ l1 5f us 2 Do "uou 0 42 
Warrington. eee eter | 2 iie 2 6 „ 06 
West Bromwich......... ....... LL 4. SG. cux O 4j 
West Ham pL MES — Sey gp5 a 0 7 
West Hartlepool ............... I 35. uh: 8 0 4 
Westminster „ % 9. us 30 oues 0 6 
MAOBES- cioe rre ties elds (05D S us (6514 — 
FCC T e d. xw 0 5 
Wolverhampton ...... .. E M 0 0 
r E (^0 112 —＋ (ur d. luos 0 7 


Charged on gross rental. Gross charge. 
(^) Average charge. 


(«) Private company, 
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TRADE NOTICES AND NOVELTIES. 


Lundell and Castle Motors. 


We have recently received from Messrs. J. H. Holm:s aud 
Co., Newcastle-on-Tyne, a copy of their revised catalogue of 
Lundell and Castle motors. A new feature of the Lundell two- 
pole single field-coil type motor is the extension upwards of the 
commutator end casing to form a protection to the terminal 
blocke, which are thus completely enclosed. Messrs. Holmes 
and Co. have introduced & new series of multipolar Castle 
motors from 10 h.p. to 40 h.p., which embody the latest 
principles in construction. They are designed to stand very 
great flactuations of load with perfect working at the brushes, 


so that the temporary overloads up to abont 100 per cent. will | 


not injure the commutator. They are also wound for the 
greatest possible efficiency at small loads. Further particulars 
of these motors are given on pp. 20 to 25 of the catalogue 
under notice. Several interesting applications of the firm's 
motors are illustrated and directions for fixing and for the motor 
attendant are included. 

A Useful Gift, 


We have to acknowledge the receipt of a useful gift from 
Messrs. Stegmann and Co., electrical engineers, Brighton Rail- 
way-approach, Clapham Junction, S. W., in the shape of a com- 
bined barometer and thermometer of small dimensions. In this 
article Messrs. Stegmann and Co. have certainly hit upon a good 
means of keeping their name prominently before customers. 


Eleetrie Lighting Boards. 


We have received from Electric L'ghting Boards, Limited, 
80, York-road, King's Cross, London, N., & copy of their new 
price-list. Several additions are included, and incandescent 
lamps of the different patterns, supplied complete with the 
special terminals adapting them for the company's system, are 
illustrated. The company inform us that their system con- 
tinues to meet with considerable success, and during the past 
18 months they have carried out a large number of temporary 
lighting installations for exhibitions, eto., up to 5,000 lighte, 
being busily employed at the present time. They are making 
a speciality of electric signs of various forms. 


Walsall Specialities. 


The Walsall Electrical Company, Limited, have seni us a 
copy of their latest list of aro lamps and accessories; also a 
number of sheets, etc., dealing with their open, semi-enclosed, 
and enclosed types of dynamos and motors, ranging in output 
from 1/20 h.p. to 75 h.p., besides various other specialities, 
including measuring instruments and switchgears. We may 
add that the London office of the above firm is situated at 
115-117, Cannon-street, E.C. 


Catalogues and Pamphlets, Ete. 


TunBINES. — Trump high-grade water-turbines, for heads 
ranging from S0ft. to 300ft., are dealt with in a well illustrated 
catalogue which we have received from the Trump Manu- 
facturinpg Company, Springfield, Ohio, U.S.A. 


CALENDARS, —Coalbrookdale Company, Limited (works, Cual- 
brookdale, Shropshire ; London house, 141, Queen Victoria- 
street, E.C.; Glasgow house, 221, St. Vincent-street), iron- 
founders, engineers, roofing tile makers. The British Pro- 
metheus Company, Limited, electric heating specialists, 
Kingston-on-Thames. The Cape Asbestos Company, Limited, 
8, Minories, E.C., and Kimberley and Turin, makers of blue 
asbestos, removable coverings for boi‘ers, valves, etc., and blue 
and white asbestos goods of every description, have issued 
elegant blotting-pads, aluminium desk calendars, and wall 
calendars ; capyt for electrical installations is especially men- 
tioned amongst their announcements. We also beg to acknow- 
ledge the compliments and best wishes for 1904 from Frederick 
T. Smith and Oo., electrictans and engineers’ brokers, 2, 
Ranelagh-road, East Ham, London, E.; and of the British 
Insulated and Helsby Cables, Limited, Prescot and Helsby. 
Hart Accumulator Company, Limited Stratford-lane, London, 
E., have issued their usual useful blotting-pad. The Year- 
Book of New South Wales (By authority of the Government 
of New South Wales. Compiled by tho editor of the Year- 
Book of Australia" for circulation by the Agent-General in 
London) contains an excellent map and 168 pp. of closely- 
printed and fairly detailed information about everything to be 
seen, found, manufactured, etc., in the colony. 


PERSONAL. 


Mr. Charles J. Hall has resigaed as manager of the electrical depart- 
ment of Messrs. John Fowler and Co. (Leeds), Limited, Leeds, which 
was commenced by him for the firm ia the year 1891. 

We are informed that Mr. Robert Mitchell, formerly demonstrator 
in the physical laboratory of the Royal College of Science, South 


Kensington, and latterly with Sir George Bullough (of Messrs, Howard 
and Bullough, of Accrington), has joined the directorate of the Phenix 
Dynamo Manufacturing Company, Limited, Bradford. 

The salary of Mr. H. N. Nugent, assistant at the electricity works, 
Colne, has been increased to £100 per annum. 

The Worksop Urban District Council have increased the salary of 
Mr. Best, the assistant electrical engineer, to 353. per week. 

The salary of Mr. Milton, the resident engineer at the Maidenhead 
station, has been increased by £350 per annum. : 


ELECTRIC LIGHTING PROVISIONAL ORDERS 
(SESSION 1904). 


The following is the complete list of the applications for- 
provisional orders deposited with the Board of Trade on or 
before Dec. 21, 1905, under the provisions of the Electric 


Lighting Acts, 1882 to 1890: 


Title of Order and Description of Area. 


Acton Electric Lighting Order.—The 
Urban District of Acton. 

Ashford (Kent) Electric Lighting 
Order. — The Urban District of 
Ashford. 

Barrhead Electric Lighting Order.— 
The Burgh of Barrhead. 

Barry Electric Lighting Order (Amend- 
ment Order). 

Bath Raral District Electric Lighting 
Order, —The Rural District of Bath. 

Beddington, Coulsdon, and Sander- 
stead Electric Lighting Order.—The 
parishes of Beddington, Coulsdon, 
and Sandstead, in the Rural District 
of Croydon, 

Birkenhead Corporation Electric Light- 
ing (Extension) O.der.—The Town- 
ships of Prenton and Upton, in the 
Rural District of Wirral. 

Bishop Auckland Electric Lighting 
(Amendment) Order. 

Bothwell Electric Lighting Order.— 
Portion of the Parish of Bothwell. 
Brynmawr Electric Lighting Order. — 
The Urban District of Brynmawr. 
Caerphilly Electric Lighting Order.— 
The Urban District of Oaerphilly. 
Cannock and District Electric Light- 
ing Order.—The Urban District of 
Cannock and the Parishes of Cheslyn 
Hay and Great Wire in the Rutal 

District of Cannock. 

Chippenham Corporation Electric 
Lighting Order.—The Borough of 
5 and portions of the 
Parishes of Chippenham Without 
Langley, Burrell Without, and 
Hardenhuish, in the Rural District 
of Chippenham. 

Olevedon, Portishead, and Long 
Ashton Electric Lighting Order.— 
The Urban Districts of Clevedon and 
Portishead, and the Rural District of 
Long Ashton. 

Clitherce Electric Lighting Order.— 
The Borough of Clitheroe. 

Crediton Electric Lighting Order.— 
The Urban District of Orediton. 

Devizes Electric Lighting Order. —The 
Borough of Devizes. 

Eastleigh and Bishopstoke Electric 
Lightin g Order.—The Urban District 
of Eastleigh and Bishopstoke. 

Eastwood and Cathcart Electric Light- 
ing Order.—The Burgh of Pollok. 
shaws and portions of the Parishes 
of Eastwood and Cathcart. 

Ely Electric Lighting Order.— The 
Urban District of Ely. 

l psom Rural District Electric Lightiog 
Order.—The Parishes of Cheam, 
Cuddington, and Ewell, in the Rural 
District of I; psom. 

Gainsborough Electric Lighting Order. 
The Urban District of Gainsborough. 

Glastonbury Corporation Electric Light- 
ing Order.—The Borough of Glaston- 
bury. 

Hampton Wick and District Electric 
Lighting Order.—i1he Urban Dis- 
tricts of Hampton Wick, Esher, and 
the Dittons, East and West Molesey, 
and shot | ; and the Parishes of 
Hanworth, Feltham, Ashford, Shep- 
perton, Littleton, and Laleham, in 
the Rural District of Staines. 


Name of Promoters. 


The Metropolitan Electric 
Supply Company, Limited. 
The Ashford and District 
1 Supply Company, 


mited. 

The Olyde Valley Electrical 
Power Company. 

The Urban District Council. 


The Rural District Council. 


The Rural District Council of 
Croydon. 


The Corporation of Birken- 
head. 


The Urban Electric Supply 
Tapang, Limited. 

The Olyde Valley Electrical 
Power Company. 

The Urban District Council. 


The Urban District Council. 


Messrs. Whittaker 
Limited. 


Bros., 


The Corporation. 


The Western Electric Dis- 
tributing — Corporation, 
Limited. 


The Corporation. 


Messrs. Christy Bros, and 
Middleton. 
The Corporation. 


The Urban District Council. 


The Clyde Valley Electrical 
Power Company. 


The Southern District Elec- 
tricity Corporation. 

The County of Surrey Elec- 
trical Power Distribution 
Company, Limited. 


The Urban District Council. 
The Corporation. 2 
The Twickenham and Ted. 


dington Electric Supp! 
Company, Limited. 4 
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Title of Order and Description of Area. 


Hanwell Electric Lighting Orb-r — 
The Urban District of Hanwell. 

Hexham Electric Lighting Order. — 
The Parishes of Hexham, Acomb, 
Sandhoe, Hexham, West Quatter, 
aud Warden, in the Rural District 
of Hexham. 

Heysham Electric Lighting Order.— 
The Urban District of Heysham. 

Horley Electric Lighting Order. —The 
Parish of Horley, in the Rural 
District of Reigate. 

Houghton-le-Spring and District Elec- 
tric Lighting Order.—The Urban 
Districts of Houghton -le - Spring, 
Hetton-le-Hole, and Seaham Har- 
bour, and the Rural District of 
Easington. 

Haddersfield (Extension to Golcar) 
Electric Lighting Order. — The Urban 
District of Golcar. 

Johnstone Electric Lighting Order.— 
The Burgh of Johnstone and portion 
of the Parish of Paisley. 

Keynsham (Somerse*) Electric Light- 
ing Order.—The Rural District of 
Keynsham. 

Kilpatrick Electric Lighting Order. — 

he Burgh of Milngavie and portions 
of the Parishes of Old and New 
Kilpatrick. 

MC te Electric Lighting Order.— 
The Urban District of Kingswood. 
Kükby-in-Ashfield Electric Lighting 
Order. — The Urban District of 

Kirkby- in-Asb field. 

Lana k Electiio Lighting Order.— The 
Burgh of Lanark. 

Lichfield Electric Lightiog Order, 1901, 
Amendment and Extension Order. — 
The Parishes or Townships of Whit- 
tington, Shenstone, Swinfen. Pack. 
ington, Weeford Wall, Longdon, 
Fisherwick, King’s Bromley, are. 
well, Cudborongh and Elmhu-st, 
Pipe Hill, and portions of the 
Parishes of Burntwood and Ham- 
merwich, and of St. Ohad and St. 
Michael, Lichfield, all in the Rural 
District of Lichfield. 

Maidenhead Electric Lighting (Exten- 
sions) Order. —The Parishes of Tap. 
low, Hitcham, and Burnham, in the 
Rural District of Eton; and the 
Parishes of Cookham and Bray, in 
the Rural District of Cookham. 

Maldens (The) and Coombe Elec! ric 
Lighting Order.—The Urban District 
of The Maldens and Combe. 

Maldens and Coombe and Ham Elec- 
trio Lighting Order.—The Urban 
Districts of The Masldens and 
Coombe and Ham. 

Mansfield Woodhouse Electric Lighting 
Order.—The Urban District of Mans- 
field Woodhouse. 

Melksham Electric Lighting Order.— 
The Urban District of Melksham. 
Mid - Shropshire Elestric Lighting 
Order.—The Boroughs of Bridg- 
north and Wenlock, the Urban 
Districts of Okengates and Dawley, 
and the Parishes of Acton Round, 
Astley Abbotts, Chetton, Eirding. 
ton, Morville, Oldbury, and Tasley, 
in the Rural District of Bridgnorth. 

Milford - on Sea Electric Lighting 
Order.—The Parishes of Milſo d 
Hordle and Hordle Detached, in the 
Rural District of Lymington. 

Musselburgh E'ectrio Lighting Order.— 
The Borgh of Musselburgh. 

Newquay Electric Lighting Order.— 
The Urban District of Newquay. 

Newton Abbot (Extension) Electric 
Lighting Order. — Portion of the 
Urban District of Newton Abbot, 
and the Parish of Kingsteignton, 
in the Rura] Distriot of Newton 
Abbot. 

North Worcestershire Electric Light- 
ing Order.—The Urban Districts of 
Bromegrove and Stourbridge, and 
the Parishes of  Belbroughton, 
Clent, Frankley, Grafton Manor, 
Hagley, Hunnington, Pedmore, and 
Romsley, in the Rural District of 
Bromsgrove. 


Name of Promoters, 
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Title of Order and Description of Ares. 


The Urban District Council. | Northampton and District Electric 


Edwin Percy Harvey, Esq. 


The Urban District Council. 


Marshall Handyside Bennett 
aud Robert Cornelius Quin, 
Esqs. 

Harry James Almond, Es4. 


The Corporation of Hudders. 
field. 


The Clyde Valley Electrical 


Power Company. 

The Keynsham Electric Light 
and Power Company, 
Limited. 

The Clyde Valley Electrical 
Power Oompany. 

The Kingswood Electric 


Supply Company, Limited. 
The Urban District Council. 


The Clyde Valley Electrical 
Power Company. 
The Corporation. 


The Corporation of Maiden. 
head. 


The Urban District Council. 


The Twickenham and Ted. 
dington Electric Supply 
Company, Limited. 


The Urban District Council. 


The Urban District Council. 


TheShropshireand Worcester- 
shire Electric Power Com- 


pany. 


The Milford-on-Sea Electric 
Supply Company, Limited. 


The National Electric Con. 
struction Company, Limited 

The Southern District Elec- 
tricity Oorporation. 

The Urban Electric Supply 
Company, Limited. 


The Shropehireand Worcester- 
shire Electric Power Com- 


pany. 


Lighting Order.—Portions of the 
County Borough of Northampton 
and of the Parishes of Moulton, 
Moulton Park, Boughton, Church 
Brampton, Chapel Brampton, 
Hardingstone. ootton, 
Houghton, Little Houghton, Milton, 
Collingtree, Rothersthorpe, Weston 
Favell, Great Billing, Little Billing, 
Dallington, Duston, Upton and 
Kislingbury, in the Rural Districts 
of Biixworth, Herdingstone, and 
Northampton. 

Penzince Electric Lighting Order.— 
The Borough of Penzince. 


Portpatrick Electric Lighting Order. — 
Portion of the Parish of Por: pstrick. 

Ramagate Electric Lighting Order.— 
The Borough of Ramagate. 


Renfrew Electric Lighting Order. 
The Burgh of Renfrew and portions 
of the Parishes of Renfrew and 


Govan. 
Saffron Walden Electric Lighting 
Order.—The Borovgh of Saffron 
Walden. 


Shettlestone Electric Lighting Order. — 
Portions of the Parishes of Glasgow 
and Old Monkland. 

Southgate Urban District Oouncil 
Electric Lighting Order.—The Urban 

. District of Southgate. 

Stroud, Nailsworth, and  Dursle 
Electric Lighting Order. -The Rara 
District of Stroud, the Urban Dis- 
trict of Nailsworth, and the Parish 
of Dursley ia the Rural District of 
Darsley. © 

Sunderland Districts Electric Lighting 
O.der.—The Urban District of 
Southwick.on. Wear and the Rural 
Districts of Sunderland ard Hough- 
ton-le-Spring. 

Sutton in- Aehfiell Urban District 
Electric Lighting Order.—The Urban 
District of Sutton in-A«hfield. 

Tamworth Corporation Electric Light- 
ing Order.—The Borough of Tam. 
worth and portions of the Parishes 
of Wigginton and Bolehall and 
Glascote, in the Rural District of 
Tamworth, 

Tav steck Electric Lighting Order. — 
The Urban District of Tavistock. 


T«ignmouth Electric Lighting (Amend- 
ment) Order. 

Thornbury Rural District Council 
Electiic Powers Order.—The Rural 
District of Thornbury. 

Trowbridge Urban, Bradford-on-Avon 
Urban, and Bradford on-Avon Rural 
Electric Lighting Order. —The Urban 
Districts of Trowbridge and Brad- 
ford-on-Avon and the Rural District 
of Bradford-on-A von. 

Uddingston District Electric Lighting 
Order. —The Parish of Bothwell. 


Vale of Leven Electric Lighting Order. 
Portions of the Parishes of Bonhill, 
Cardros?, and Dumbarton. 

Walmer Electric Lighting Order.—The 
Urban District of Walmer. 

Walton-le-Dale Electric Lighting 
Order. — The Urban District of 
Walton.le- Dale. 

Walton-uj on-Thames Electric Light. 
ing Order.—The Urban District of 
Walton-upon-Thames. 

Watford Ki'ect ic Lighting Order.— 
Porticn of the Urban District of 
Watford, and portion of the Parish 
of Watford Rural and the Parish of 
Bushey Rural, in the Rural District 
of Watford. 

Whickham Electric Lighting (Transfer 
of Powers) Order. 

Widnes Electric Lighting Order 
(Amendment Order). 

Wishaw Electric Lighting Order.— 
The Burgh of Wishaw. 

Yardley Rural District Electric Light- 
ing Order.—The Rural District of 
Yardley, 


reat: 


Name of Promoters. 


The Northampton Electric 
Light and Power Oo npany 
Limited. 


Me 1 and District 
ectric Supply Company. 
Limited d 


mited. 
* Sopply Ora any, Limited. 
upply Company, Li 
ane Ba te 5 
ectri: Su i 
Limited id rni 
The Olyde Valley Electrical 
Power Company. 
The Corporation. 
Tbe Olyde Valley Electrical 
Power Company. 


The Urben District Oouncil, 
The Glotcestershire Ele:trio 
Power Company. 


The County of Durham Elec- 
trical Power Distribution 
Company, Limited. 


The Urban Distiic? Coancil, 


The Corporation, 


The Tavistock and Distri.t 
Electric Supply Company, 
Limited. 


Tbe Urben District Council, 
The Rural District Council, 


The Western Electric Dis- 


tributing Corporation, 
Limited. ii 
The Uddingston Disti ict 


Electric Lighting Compan 
imited. peny, 


Tbe Clyde Valley Electrical 
Power Company. 


The Urban District O uncil. 

The Urban District Council. 

The Urban Electric Supply 
Company, Limited. 

The Urban District Council, 


The Urban District Council, 
The Ccrp ration. 
The Corporation, 
The Rural District Council, 
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LEGAL INTELLIGENCE. 


THE CARDIFF BREAKDOWN. 


At Oardiff on Monday Frederick Parks (52) was charged with that 
he did '' feloniously, unlawfully, and maliciously injure certain electric 
lines at the Roath power station, with intent to cut off a certain supply 
of electricity,” on Dec. 24. 

Frank Hicks, pointsman, said he saw the prisoner at the power 
station at nine o'clock on Christmas Eve. 

Have you any questions?" asked the clerk, and the prisoner 
replied, * I don't remember going to the station, sir." 

Walter Ashford, switchboard attendant at Roath power station, 
said that about 9.30 on Christmas Eve he heard a heavy thud, and 
looking over the back switchboard saw the feet and legs of a map. 
The instrument had gone back to zero, and the power driving tho 
trams had been cut off. 

Prisoner: I never saw this gentleman. 

Wm. George Gregory, assistant to the last witness, gave corrobora- 
tive evidence. He went to the chamber beneath the switchboard 
immediately after the power was cut off. Prisoner, who was lying 
fall length across the floor, seemed delirioua. Witness recognised 
prisoner as a wireman who had been engaged at the power station. 

Kenneth Cramp, electrical engineer at the power station, deposed 
that he assisted to carry prisoner out into the hall. Underneath the 
switchboard witness found that two shunt leads belonging to the 

ting rheostats of Nos. 5 and 6 machines had been disconnected. 
The effect of this was to cut off the traction current from the mains 
and to stop the tram service. 

Mr. Ellis, electrical engineer and manager, said that at 9.30 on 
Ohristmas Eve he was standing on the Hayes Bridge and noticed that 
the current was cut off from the tramway system in that district. 
Believing, naturally, that it was only a local fault, he waited a few 
minutes for the current to come on in. As it did not, he hurried 
to the sub-station under the fish market and got into telephonic com- 
munication with the power station, to which he afterwards drove ina 
cab. After examining what had been done, he gave the prisoner into 
custody. The damage inflicted was estimated at £100, but in addition 
there was the loss of traffic during the stoppage for 20 minutes of the 
tram service. In a case of this sort, however, internal troubles might 
have been set up inside, which would have taken some time to develop, 
and which might result in an occurrence similar to that caused by the 
prisoner's interference, Prisoner had been employed at the station as 
a wireman, but was discharged on the morning of Dec. 24 so that he 
had no right whatever at the station in theevening. Witness did not 
think Parks received an electric shock. He was probably injured by 
falling off the platform. Having regard to what happened at Bristol 
the previous night, witness, finding there was a heavy load, gave 
orders for a transfer from one of the big machines to four smaller ones. 
But for these instructions Cardiff would have had a similar experience 
to Bristol. The big machine might have been ruined, to say nothing 
of the town being launched into darknees, the stoppage of the trams, 
and the inconvenience to shopkeepers and the public generally. It 
was not every man in the station who knew how to disconnect the 
cables. Prisoner’s ability to find them was explained by the fact that 
he actually fixed them in position. 

Detective Davey deposed that in reply to the charge Parks said, 
‘I am nearly innocent. I met a man in Broadway coming from the 
office in town. He asked me if my name was Parks. I said Yes.’ 
He said, ‘I was coming down to your house for you to do some work 
at the power station,’ and then I lad a drink out of & flask with him, 
and must have been drugged, and I don't remember anything else 
until Christmas night." 

Prisoner now said: Under the circumstances I should never have 
attempted to go to the place unless I had work to do there that night. 

Prisoner was committed to the Quarter Sessions, bail being refused. 


TAMPERING WITH AN ELECTRICITY METER. 


At the Durham County Police Court on Wednesday, Dec. 30, Mary 
O'Hara was charged by the Northern Counties Electric Supply Company 
with fraudently obtaining electricity on the 11th ult. 

Mr. Marquiss stated that the company put meters in the houses 
on the penny-in-the.slot principle. Iu this case, when the collector 
went round, he found that a hatpin had been inserted in the meter, the 
effect of which was that instead of the supply being cut off after 
53 hours, which was the amount supplied for id., the connection 
was allowed to continue, and the electric light was thus obtained for 
nothing. The company were very reluctant to bring the case forward, 
and did not press for a heavy penalty. Still, they felt T must 
protect themselves, As the Bench would know, the penalty under the 
Act for this offence was £5. 

Evidence having been given in support of the charge, a fine of 10s., 
including costs, was imposed. 


IN BANKRUPTCY. 


In re John Webster Michelson Starr, electrical engineer, 29, Grange- 
road, Dudley. Gross liabilities, £319. 108. 1d.; assets, nil. Alleged 
causes of failure, bad debts, losses on contracts, and profits from the 
business ne insufficient to meet business and personal expenses. 

The Official Receiver reports as follows: The bankrupt is 53 years 
of age, and states that he commenced business about 10 years ago as 
an electrical engineer, under the style of Webster, Nicholson, and Co., 
at Stone-street, Dudley, with a capital of £90, which he saved trom 
his earnings as manager for a firm in Wolverhampton. About five 
years ago he moved from Stone-street to Snow-hill, Dudley, where he 
traded till November, 1902, when he disposed of the whole of his 
business to a limited liability company, and he has since been engaged 


as traveller for the company, at a weekly saiary of 30s. He states 
that he received no cssh payment for his interest in the business, but 
only 1,000 £1 shares in the company. These shares, which he now 
values at £59, have been deposited with his solicitor as security for 
costs to the amount of £70. The receiving order was made on the 
pen of the debtor's bankers, to whom he owed £735. His books, 

e says, are in the hands of the company. There are five creditors 
whose debts exceed £10, and at the date of the receiving order seven 
creditors had obtained judgment against him. 


NEW COMPANIES REGISTERED. 


Town End Foundry, Limited.—Oapital, £1,000. Object: to 
any on the business of iron and brass founders, miners, smelters, 
mechanical and electrical engincers, etc. 

Willey and Co., Limited.—Oapital, £100,000. Object: to acquire 
and carry on the business of gas, electrical, and mechanical engineers 
at Exeter and London under the style of Willey and Co. 

Lacoste and Battman, Limited.—Oapital, £160,000. Object: 
to acquire and carry on the business of autocar manufacturers at 
16, Rue Chaptal, Levallois, Perret, near Paris, of Messrs. Lacoste and 
Battman. 

“Kno-Wet” Patent Dry Seat Company, Limited.—Oapital, 
£5,000. Objects: to acquire from W. Cuthbertson the benefit of an 
invention relating to an improved means for providing a dry outdoor 
ecat, and to carry on the business of tramcar, garden, deck, pier, and 
other seat manufacturers, etc. 

8. R. Bailey and Lambert, Limited (79,615).—Oapital, £5,000. 
Objects: to adopt an agreement with S. R. Bailey and L. Lambert, 
and to carry on the business of manufacturers of, dealers in, and agents 
for motorcars, carriages, omnibuses, vans, cycles, and other mechanically- 
propelled vehicles, etc. Registered office: 217, Piccadilly, W. 

George Neill and Co, Limited (79,606).—Capital, £10,000. 
Objects: to acquire and carry on the business of an engineer, manu- 
facturers’ agent, and contractor of G. Neill at 38, Fenchurch-street, 
E C., and Burnham.on-Crouch, Essex, as George Neill and Oo.; to 
adopt an agreement with the said G. Neill, G. F. Metzger, and A. E. 
Rooke, and to carry on the business of iron and steel founders and 
workers, tool makers, mechanical, electrical, and general engineers, 
machinists, etc. Registered office: 38, Fenchurch-street, E.O, 

Zone Dynamo and Motor Patents Company, Limited.—OCapital, 
£2,700. Objects: to adopt agreements with H. Edmunds, L. W. 
Holmes, H. F. Joel, J. H. St. H. Mawdsley, and A. Pratt, to under- 
take and execute any contracts for works involving the supply, applica- 
tion, or use of dynamos, motors, and dynamo-electric machinery, and 
to carry on the business of electrical engineera and experts, technical 
advisers, consulting, mechanical, and general engineere, manufacturers 
of electric dynamos, motore, magnets, machines, generators, exciters, 
boosters, motor-generators and transformers, and electric regulators, 
etc. Registered office: 10, Serjeants’-inn, E.C. 


— — — — TIN 
CONTRACTS FOR ELECTRICAL SUPPLIES. 


Cuba. —The Insular Railway Company will shortly require material 
for installing an electric tramway in Marianas. 

Warsaw.—Thc Municipality are open to receive tenders for 
electric tramways. Particulars may be obtainod on application. 

Rome.—The Admiralty require tenders for electric lampe, esti- 
mated at £6,000, by Jan. 25. Foreign competitors are invited. 

Aberdeen.—The Oouncil liave authorised the engineer to obtain 
tenders for the additional plant for the Ferryhill station. The esti- 
mate is about £20,000. 

Kettering.—The Urban District Council invite tenders for the 
supply and delivery of electricity meters. Particulars from Mr. John 
Bond, clerk. Tenders by Jan. 9, 

Peteringa (Croatia).—The Municipality require tenders for 
installation and working of electric lighting ; 6 to 8 arc and 160 to 
180 incandesvent lamps are required for the street-lighting. 

St. George's (Hanover-square).— The (iuardiaps invite tenders for 
electric wiring and mains at their workhouse in Fulham-road, West 
Brompton, S.W. Tenders by Jan. 13. Sec advertisement in last issue. 

Greenwich.—The London County Council invite tendera for six 
electrically-driven three-throw boiler feed pumps. Specifications, 
etc., at the County Hall, Spring-gardens, S. W. Tenders by. Jau. 19. 

Maratea (Italy).—Tlie Municipal Authorities require tenders for 
an electric lighting installation. Particulars may be obtained from 
ae Secretary of the Municipality, Maratea, Province of Potenza, 

taly. 

Whitby.—The Urban District Council invite tenders for the supply 
and delivery of feeding und distributing mains. Specifications, etc., 
from the Electrical Engineer. Tenders by 10 a.m. on 25th inst. See 
advertisement. 

Camberwell.—The Borough Council invite tenders for the main- 
tenance of electric bells and private telephones. Forms of tender from 
Mr. W. Oxtoby, borough engineer, Town Hall, Oamberwell, S. E. 
Tenders by 5.30 p.m. on Jan. 18. 

Sydney (N.8.W.).—Tenders are asked for the suppiy of continuous 
and alternating current meters. Specilications, 8 EA and forms 
of tender are obtainable from Messrs. Preece and Cardew, 8, Queen 
Anne's-gate, S.W. Tenders by Jan. 12. 

Manchester.—The Paving, Sewering, and Highways Committee 
invite teuders for laying underground telephone pipes (Contract No. 9), 
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wth other appurtenant works. Specifications, ete., from City 
Surveyor's Office, Town Hall. Tenders by 10 a.m. on Jan. 11. 

Avila. — Tenders wil be received by the Municipal Council 
(Ayunta miento Constitucional) for installation and working of 
electric lighting until Jan. 22, 1904. The estimate for the total work 
is 1,739, 539 42 pesetas, and spccificatiors, ete., may be seen et this 
office. 

Manchester. —Ile Tiamways Committee invite tenders for the 
supply of e'ectric tramcar bodies, electrical equipments of csrs, and 
tramcar trucks. Specifications, etc., from Mr. J. M. M'Elroy, Tram- 
SA Department, 55, Piccadilly, Mauchester. Tenders by 5 p.m. on 
18th inst. 


Pontypridd.—The Urban District Council invite tenders for Sec- 
tion D (pipework) and Section T (supply of meters). Specifications, 
etc., from Mr. Reginald P. Wilson, 66, Victoria-street, Westminster. 
qd by 12 noon on Friday, Jan. 15, 1904. See advertisement in 
ast issue, 


Wallasey.—The Urban District Council invite tenders for the 
supply and delivery of about 7,100 yards cor centrie armoured cables, 
together with joint boxes and section boxes. Specifications from Mr. 
J. A. Crowther. Electric Supply Works, Sea View-road, Liscard. 
Tenders by Jan. 16. 

Christchurch (New Zealand).—Tenders are invited for the com- 
plete installation of electrical tramways, other than buildings. Speci- 
fications, etc., may be obtained from the Agent-General for New 
Zealand, Victoria-street, S.W. Tenders by March 17. See advertise- 
ment in for. ner is zue. 

Southend-on-Sea — The Cor) ration invite tenders for the exten- 
sion of the car the at their electricity works, comprising the erection 
of wo:kshop, et:., the construction of storage tank and reservoir, aud 
other works. Specifications, ete., from Mr. E. J. El'ord, M. I. M. E., 
borough engineer, Southend. Tenders by 12th inst. 

Enniscorthy (Ireland).—The District Lunatic Asylum Com- 
mittee invite tenders tor the following works: generator and motor- 
generator converter; motor and motor pumps; accumulators; main 
switchboards ; overhead conductors and telephone; gearing and shaft- 
ing; wiring asylum. Specifications, etc., at the Asylum Office. 
Tenders by Jan. 20. 

London, N.—The Hornsey Borough Council invite tenders for 
(Section A) two dry- back or water-tube boilers ; (B) smoke-consumirg 
apparatus ; (O) two 500-kw. steam dynamos, one 10)-kw. steam dynamo, 
two motor-generatora. Specifications, etc., may be obtainel of Mr. 
Robert Hammond, M. I. C. E., 64, Vietoria street, S.W. Tenders by 
10.30 a.m. on Feb. 8. Ses advertisement. 

Brighton.—The Towa Council invite tenders for the supply and 
delivery of steel p»les, trolley wire, bases and section pillars, cast-iron 
fittings, pole brackets, overhead line fittings, span and guard wire, 
switchgear, feeder, distributing, ani telephone cables, bonds, eto. 
Spseific tions, etc , from Mr. Taos. B. Holliday, tramways engineer, 
Lowes-road, Brighton. Tenders by 10 a.m. on 18th inst. 

Glasgow. Tne Corporation invite tenders for providiog aud erect- 
iog at their generatiog stations in the city two 5,000 kw. 6,500-vo't 
three-phasa turb)-alternatora and condensing plant, oae 2,200-h.p. 
engine couplel to a double-current generator and transformers, and 
six 500-kw. motor g meratora or rotary converters. Specifications from 
Mr. W. A Chamen, 75, Waterloo-street. Tenders by Jan. 11. 

Erith.—The Urban District Council invite tenders for the suppl 
and erection of two Lancashire boilers, with fittings, brickwor 
Settinga, and steam feed pump; steam, exhaust, feed, air and 
circulating, blow-off, and drain pipes ; surface condenser, with steam- 
driven air and . three-phase alternator and direct- 
coupled high-speed enolosed- type steam- engine of 500 kw. capacity ; 
extensions to main switchboard and cable connections. Tenders by 
Jan. 18. See advertisement io former issue. 


RESULTS OF TENDERS. 


Derby.—The tender of Mr. Henry Vernon, amounting to £135 i5s., 
has been ac:epted for extensions to the switchboard gallery at the 
electric lighting station. 


Hackney.— The Council have accepted the tender of the Westing- 
house Compiny for supply of the necessary oil-tank pipes for dealing 
with the waste oil at the electricity station for the sum of £60. 103., 
plus their man’s time in fitting the pipes at the rate of 153. per day; 
and that of Ferranti Limited for supply of a small switchboard for the 
boiler-hcuse at £28. 


BUSINESS NOTES. 


TRACTION. 


Kollosby.—Thc Corporation tramways are to be extended to this 
district. 

Southend.—The Town Council are being petitioned to extend the 
tramways to Hadleigh. 

Cardiff. —The Board of Trade have sanctioned a loan of 870,500 by 
the Corporation for tramway purposes. 

Chesterfield.—A public meeting held on 
scheme for an electric tramway system. 

Madras (India). —The city of Madras is considering the installation 
of an electric tramway service in the near future. 

Carnarvon.—The Harbour Board have decided to support the 
scheme for a light railway from Dinas to Oarnarvon. 

Accrinogton.—The Towa Council have decided to apply to Parlia- 
ment for powers to convert the tramways to electric traction. 


Tuesday approved the 


Surbiton.—The London United Tramways Company 1 to 
delay the extension of the tramways to this distriot until 1905. 

Dalton.—The extension of the Bsrrow tramways to this district 
is under consideration by the British Electric Traction Company. 

Rotherham.—Ia view of overtures from the Post Office, the 
Tramways Oommittec have agreed to the fixing of letter boxes inside 
the tramcars. 

Mid-Yorks.—The Mid.Yorkshire Tramways Company are asking 
£75 000 for the transfer of their lease of their trams at Shipley to the 
Bradford Ocrporation. 

Saddleworth. —The Saddleworth aud . Tramways Com- 
pany have decided to abandon their proposal to constract tramways in 

addleworth and Springhead. 

Gulléford.—The local enquiry into the application for sanction to 
construct light railways from Guildford to Stoaghton has been fixed to 
take place on Morday, Jan. 18. 

Liverpool.—At the meeting of the Town Council on Wednesday 
the proposal of the commit:ee to discontinue the Everton experimental 
routes was rejected by 58 votes to 22. 

Tynemouth. —The estimated cost of the extension of their tram- 
ways, for which the Tyneside Tram ways and Tramroads Company are 
seeking parliamentary sanction, is £3,374. 

Worcester.—The Board of Trade propose t» grant an extension of 
three montbs to the tramways compsny in respect of the construction 
of the city lines, and 12 months for those outside. 

Logiealmond.—The Earl of Mansfield has promulgsted a scheme 
for an electric light railway for the purpose of developing the Oraiglea 
slate quarries. It will be laid entirely on the Earl’s estate. 

King's Nerton.—Tho Tramways Committee are considering a 
petition for further facilities for workmen on the tramways, end will 
probably communicate with the tramways company on the subject. 

Cardiff and Penarth Tramway Seheme.—The Cardiff Town 
Council are recommended to oppose the granting of a provisional order 
for the construction by a company of tramways between Cardilf and 
Penarth. 

Stourbridge.—The Dudley, Stourbridge, end District Electric 
Traction Company, Limited, propose to substitute the present single 
line by a double line construction along the route from Coalbournbrook 
to the Ridge. 

Mangetsfield.—The Parochial Committee have requested the 
Warmley Rural District Council t» agree to the proposed tramways 
extension in the parish, sul ject to the purchase and general clause 
being satisfactory. 

Wellington (N.Z.).—Acoording to the New Zealand Mining 
Journal, the construction of the Wellington electric tramway track 
is progressing apace. Messrs. Macartney, M'Elroy, and Co. are 
carrying out the contract. 

Folkestone.—The Town Council have decided to give the contract 
for the proposed tramways to the owners of the G. B. sui face · oontaet 
system, subject to an agreement being drawn up between them by a 
consulting engineer to be appointed by the Council. 

Colchester.—At Wednesday's meeting of the Town Council the 
engineer reported that the official test of the 11 miles of feeder cables 
in connection with the tramways was carried out on Dec. 22. and that 
the result obtsined was above that provided for by the specification. 


Linooln.—The City Council at their last meeting discussed a recom- 
mendation of the members sitting in committee to acquire the 
tramways for £10,437. 10s., possession to be given on July 1. The 
proposal was strongly opposed, but the recommendation was eventually 
agreed to. 

Warrington.—The Tramways Committee have been requested to 
prepare plans showing the through tramway routes in the four 
plincipal streets, and the turnings and crossings at Market Gate, so 
as to ensble the Streets Committee to prepare plans for the proposed 
widening of those streets. 

Hyde.—A start has been made with the scheme of the Corporations 
of Hyde, Stalybridge, Dukinfield, and Mossley for connecting the four 
districts with an efficient network of electrically-worked tramways, at 
a cost of £400,000. The erection of a sub-gencrating station and a 
car-shed has been commenced. 

Preston.—4AÀ commencement has been made with the electrification 
of the tramways, which have to be completed by May 1. The Town 
Council are opposing the Preston d Lytham and Preston and Black- 
burn tramway schemes which will be presented for the approval of 
Parliament in the ensuing session. 


Hull.—In accordance with a promise made some time ago, the 
Tramways Committee have reduced the hours of labour on the city 
system from 60 to 54 hours per week. With respect to indoor men, 
or carwashers, their wages have been increased from 233. to 21s. per 
week, rising ls. per week each ycar to 27s. 

Dundee. — Statistics of the year's working of the tramways under- 
taking for 1905 show that the total number of passengers who 
patronised the cara was 11,185,035, being an increase of 1,176,069 
on last year. The sum earned in fares was £43,369. 5s. 91., which 
is £4,456, 7s. 9d. in advance of last year. 

Vienna.—Thie elc:tiic tramcars here are now :uaning with a new 
patent safety guard. The new arrangement consists of an automatic 
spring affixed to the front of the car, which, when touched by a 
prostrate body, immediately causes the protecting framework of the 
wheels to fall to within an inch of the ground. 

Bishop Auckland. The Urban District Council have agreed to 
support the United Kingdom Tramways and Light Railway Syndicate 
in their application for a provisional order for 42 years. They have 
also decided to enter into an agreement with the syndicate for the 
laying of wooden blocks at the side of the rails. 
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Dunedin (N. Z.).— Excellent progress continues to be made with 
the Dunedin tramways, and at no very distant date we hope to see 
the electric cars travelling all over the city. We understand it is tne 
intention of Meaers, Noyes Bros. to have a trial car running in a day 
or two to test the machinery, tramlines, eto.— Ne / Zealand Mining 
Journal (Nov. 96). 

Erd At Wednesday's meeting of the District Council it 
was stated that the delay in starting the construction of the proposed 
tramways was due to the illness of the engineer to the British Electric 
Traction Company, whose duty it waa to go through the plans. This 
gentleman, however, was now better, and it was hoped that there would 
be no further delay. 

Halifax.—At the meeting of the Town Council on Wednesday 
& propoeition to request the Tramways Committee to consider the 
advisability of introducing 4d. fares for children between the ages of 
three and twelve was withdrawn, the mover, however, remarking that 
if nothing were done within a reasonable time, he would bring the 
matter forward again in a more direct form. 


Dublin United Tramways Co.—The directors of the Dublin 
United Tramways Company, Limited, recommend a dividend at the 
rate of 6 per cent. per annum on the ordinary shares for the half-year 
ended Dec. 31 last. The sum of £4,000 is set aside for reserve fund, 
£2,000 towards maintenance during current half-year, and £1,000 to 
accident insurance fund, leaving £6,775 to be carried forward. 


Musselburgh.—The company promoting the electric tramway 
scheme having proposed the adoption of a surface-contact system, 
the Town Council remitted to the Provost and Law Committee to 
report on the system before consent could be given. The committee 
met on Tuesday, and with information before them indicating that 
the system was very much in the line of experiment, agreed to call in 
an expert to advise them. 

Metropolitan Railway.—The Metropolitan Railway Company 
have deposited a Bill for introduction into Parliament next session to 
eonvert and consolidate their existing capital and to raise additional 
capital.” The total par value of the stocks affected by this scheme 
amounts to £7,675,924. The Bill also proposes to empower the 
company to raise £750,000 additional capital, and to borrow in respect 
of this capital a further sum of £250,000. 


Llanelly.—The Urban District Council have deposited for next 
session a Tramways and neo mene Bill to confirm an agreement 
between the Council and the British Insulated and Helsby Cables, 
Limited, and to make provision for the transfer of the tramways and 
of the electrical supply undertaking of the Council and of the under- 
taking authorised by the Llanelly and District Light Railway Order, 
1902, to the company, and other purposes. 


Dunfermline.—For the proposed electric tramway from Dunferm- 
line to Rosyth, two routes are to be surveyed shortly. The Fife Electric 
Power Company, in their incorporating Act, provide for acquiring 
lands for generating or power stations only at Comrie, Cowdenbeath, 
Cupar, Markinch, and Leven, but one of the sections enacts that 
lands elsewhere may be obtained by agreement, and the Rosyth naval 
base has made Dunfermline a more important centre. 


Competition. —The Great Central Railway Company haveinaugurated 
a system of 6d. weekly tickets between Grimtby town and Cleethorpes, 
enabling holders to travel when they like and as often as they like 
between Grimsby, Grimsby Docks, New Olee, and Oleethorpes, from 
Monday morning to Sunday night. The Grimsby and District 
Tramway Company have replied by issuing return tickets between 
E reuse and OClcethorpes for 2d. Hitherto the return has 
been 4d. 

Wakefield. —The Wakefield and District Light Railway Company, 
whose light railways are now being constructed, and will shortly be 
opened for public traffio, have deposited a Bill for introduction into 
Parliament next session, under which power is sought to construct 
tramways in Wakefield, Pontefract, Normanton, Whitwood, Castle- 
ford, Featherstone, and Kuottingley. The proposed lines will, taken 
together, be just over 25 milks in length, and cost £183,918 to 
construct. 

Light Railways.—The Board of Trade have confirmed the follow. 
ing orders made by the Light Railway Commissioners: (1) Quarry 
Bank, Brierley Hill, and Rowley Regis Light Railway Order, 1903, 
authorising the construction of light railways in the urban districts of 
Quarry Bank, Brierley Hill, and Rowley Regis, in the county of 
Stafford ; (2) Robertebridge and Pevensey Light Railway (Extension 
of Time) Order, 1903, amending the Robertsbridge and Pevensey 
Light Railway Order, 1900. 


Enfield Light Railway.—At the Southgate Urban District Council 
meeting on Wednesday evening, it was reported that the order 
authorising the construction of a light railway along Grean-lanes from 
Wood Green to Enfield, a distance of about four miles, had been con- 
firmed by the Board of Trade. The s:heme is that of the Middlesex 
County Council, and the cost of road preparation is estimated at 
£36,000. As far as possible, the road for the entire distance will be 
made a uniform width of 60ft. 


Glasgow.—There is a probability that the proposed extensions of 
the Corporation tramway system to Bearsden and Milngavie in the 
north-west and Barrhead on the scuth may not be proceedcd with. 
There has been stiong opposition, especially to the former part of the 
scheme, and there appears to Le a decided feeling among the members 
of the special committee entrusted with the promotion of the pro- 
visional order that unless a strong representation is made by the 
dwellera in these districts in favour of the extensions the Corporation 
should be advised not to go on with them in the meantime, 


Leith.—At a meeting of the Tramways Committee on Tuesday it 


was stated that the National Telephone Company, the Edinburgh and 
District Water Trust, the Edinburgh and Leith Gas Commission, and 


the Leith Dock Commission were applying for protection clauses in the 
Leith tramways provisional order. The town clerk also reported that 
the Edinburgh Street Tramways Company and the Leith 5 
had respective y applied to the Board of Trade for approval of the 
tramways purchase agreement, and there was submitted & communica- 
tion from the Board of Trade stating that the matter would receive 
attention. 

Stirling and Bridge of Allan.—At a meeting of the Bridge of 
Allan Town Council on Tuesday a letter was read from the town 
(lork, Stirling, with reterence to the proposal before the Town Council 
of Stirling to acquire the existing system of tramways between the 
two places and convert it to electric traction, extending the line to 
Bannockburn. The letter enquired whether, in the event of the 
Stirling Council promoting a provisional order for the purpose, the 
Bridge of Allan Council would give their consent, and postpone their 
right of purchase for a period of years. The Council agreed to consider 
the questions in committee. 


Lambeth.—A special meeting of the Borough Council was called for 
last night to consider a motion to rescind a resolution passed by the 
Council on Dec. 10 to contribute a sum of £20,000 towards the cost of 
the widenings in connection with the purchase of the London Southe 1n 
tramways, and asking the Highways and Finance Committees to bring 
up a recommendation recommending a contribution of one-third, as 
requested by the London County Council. There is a strong local 
feeling in favour of the scheme, and petitions to the Borough Council, 
urging that body to agree to the contribution required by the London 
County Council, are being circulated. | | 


Tottenham Court-road.—Although the St. Pancras eges i 
Council have consented to the London County Council's project for 
an electric tramway along Tottenham Court-road, the Holborn 
Borough Oouncil are opposed to the scheme, ‘‘believing that the 
thoroughfare is not suitable for a surface tramway, and that this view 
is shared by the whole of the frontagers." The Marylebone Borough 
Council are asked by the Parliamentary Committee to adhere to their 
previous resolution in opposition to the proposed tramway, 4 furlongs 
1:6 chains of which would be in St. Pancras, 1 6 chains in St. Mary- 
lebone, and 1 furlong 5 8 chains in Holborn, 


Eastbourne.— The Electric Light Committee are still hampered in 
their moter bus scheme by the delay in delivery of 'buses and the 
difficulty of obtaining new ones in anything like reasonable time. 
Application is to be made to the County Council t» register the motor 
omnibuees belonging to the Corporation, and to license the drivers and 
conductors, The general opinion of the committee in respect to the 
motor bus service is well voiced by its resolve that as a sufficient trial 
has not yet been made of the motor omnibus service, the time is not 
ripe for the consideration of the question of tramways. This opinion 
was endorsed by the Town Council on Monday. 


Perth.—The Tramways Committee have considered the question of 
appointing an engineer for the reconstruction of the tramways. The 
following were selected by the committee: Kincaid, Waller, Manville, 
and Dawson, London; Hawtayne and Zeden, London; Stephen 
Sellon, London ; Handcock and Dykes, London and Glasgow ; Hewit 
and Khodes, Manchester: Geo. Hooghwinkel, London; and James 
More, jun., Edinburgh. Of the above the following three arc to be 
asked to send representatives o Perth with a view to the tinal appoint- 
inent being made: Messrs. Kincaid, Waller, Manville, and Dawson ; 
Messrs. Hawtayne and Zeden ; and Mr. James More, jun. 


Wood Green.—At the last meeting of the District Council a letter 
was read from the engineer to the Metropolitan Ev‘ectric Tramways 
Company with regard to the proposed improvements to Jolly Butcher’s- 
hill from the junction of Lordship-lane to a point opposite Bound's 
Green-road, offering to carry out such improvements provided the 
Council would accede to the proposals of doubling the lines of tram- 
way under the Great Eastern Railway bridge at Noel Park Station 
without widening the roadway. The Council decided not to agree to 
the proposal. The matter of doubling the lines under the Great 
Eastern Railway bridge at Noel Park Station is at present under the 
consideration of the Board of Trade, 


Additional Traffic Returns.—Anglo-Argentine, £2,104 increase ; 
Barcelona Ensanche y Gracia, £143 increase ; Barcelona, £3 increase ; 
Brisbane, £57 decrease (month of December, £11,915, increase £371) , 
British Oolumbia Electric (month of March), gross earnings £10,352, 
net income £2,659 ; Buenos Ayres and Belgrano Electric, £500 increase 
(month of December, £15,057, increase £1,099) ; Calcutta, £573 
increase; Cape Town (month of November), receipts £16,785, expendi- 
ture £8 673; Isle of Thanet Electric, £26 decrease ; Lisbon Electric 
(month of November), receipts 91,526 milreis, expenses 62,069 milreia ; 
Mexico Electric (month of November), receipts £47,350, expenses 
£27,600 ; Perth Electric, £266 increase ; Port Elizabeth (month of 
November), receipts £4,073, expenditure £2,989. 


Brighton —Mr. T. B Holliday, the Oorporation’s tramway engi- 
neer, has reported to the Tramways Committee giving a number of 
reasons why he considers it unwise to make any change in the working 
of the cars on Elm grove and Queen’s Park-road routes, and strongly 
advising them to maintain the present method of operating the cars, 
although it may appear to be slightly inconveniont, until euch times 
as they are able to connect the Queen's Park-road line with the 
Aquarium terminus. This report has been approved by the com- 
mittee. Mr. Holliday has also reported the result of his enquiries as 
to the systems of interchangeable tickets in otMer boroughs. With 
one exception the verdict of each town was adverse to the transfer 
system. The committee have therefore resolved not to adopt the 
transfer system. 

Derby.—The Town Council having decided not to proceed with a 
portion of the tramway route in Burton-road, the committee have been 
in communication with the contractors who are willing to construct 
other lines in lieu thereof at the schedule of prices contained in their 
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oontract, which will obviate any charge on the Council for materials, 
etc., which would otherwise not at present be utilised. The committee 
are of opinion that it is desirable that the undermentioned routes 
included in the complete scheme should be proceeded with—vie., 
Bateman-street to Oaborne-street, at a cost of £2,414. 10a,; Douglas- 
street and Dairy House-road, at a cost of £4,740. 18s. — total, 
£7,155. 88. The committee have now decided, subject to the approval 
of the Council, to substitute wood paving for granite paving on the 
Normanton-rosd, from Loudoun.street to Leonard-street, at a cost of 
£605. 6s. 8d. 

Leeds.—The Town Council have approved a resolution in favour of 
promoting a Bill for empowering the Corporation to construct certain 
temporary railways and works to facilitate the construction of their 
authorised waterworks in the valley of the Burn, and to authorise the 

lacing of electric lines in certain highways, and for other purposes. 

e tramway men employed by the Corporation threaten to strike. 
About 1,000 of them held a midnight meeting on Monday to protest 
against the proposed split-turn system of working. Under this scheme 
the routes of the men will be changed, and this is objected to on the 
grounds that it is likely to entail accidents, that the drivers would 
necessarily be unemployed st intervale during the day, when they 
would be subject to special temptations, and that the wives and children 
of the men would be sufferers in the end. The Town Council, how- 
ever, on Wednesday decided to give the system a trial. 


Newcastle.—From the official report of the professional auditor to 
the Corporation, it appears that during the half-year from March 26 
to Sept. 29, 1903, the receipts from the tramways amounted to 
£120,697. 17s 2d. This sum was made up as follows: balance at 
March 25, 1903, £22,380. 14s. Id.; traffic recsipte, £89,969. 1s. Id.; 
capital expenditure repaid, £7,856. Os. 51.; and sundry receipte, 
£492. 18. 5 1. The total payments were £102,627. 8s. 7d., comprising, 
among others, the following items : traffic expenses, maintenance, etc., 
£62,752. 123. 5d.; capital suspense account, payments chargeable 
against capital, £10,809. 1s. 8d.; interest on loans, £11,089. 83. 5d. ; 
city fand on account of advance, £10,000; and loans repaid, 
£7,489. 2s. 3d. The credit balance as at Sept. 29 amounted to 
£18 070. 83 7d. The total cost of the tramways proposed to be con- 
structed under the Newcastle Corporation Bill, to be promoted in the 
ensuing session, is estimated at £129,740. 


Reading.—A scheme by Mr. Binns, engineer and manazer, bas been 
approved in favour of issuing cheap tickets for school children, and 
books of tickets to adults. On the question of the fractured axles, the 
engineers, Messrs. John Bowen and I. E. Winslow, at the last meeting 
reported the outcome of a conference between represeutatives cf the 
Corporation and of the contractors (Messrs. Dick, Kerr, ani Co., 
Limited), the general effect of which was that the contractcra having 
called for the engineers’ lists and inspected the same, promptly 
admitted the low quality of the steel, which came as a great surprise 
to them, although such cases occasionally occurred in manufacture. 
They stated they were not the makers of the steel, and would have to 
take the matter up with their sub-contractors. The contractors’ repre- 
sentatives thereupon freely agreed to cancel all existing claims for 
replacaments of axles, to supply new axles, to put new wheels (to be 
supplied by the Corporation) on to the new axles, and to fix the same 
under the cars at Reading. 


The Thames Valley.—The London United Tramways Company 
contemplate further operations in the Thames Valley. Finding the 
extension to Hampton Court successful and popular, they purpose 
seekin seo pgs Macaca! to carry their lines onward to Taplow 
and Maidenhead. eir scheme is to Jay downa tramway from 
Hounslow on to Oolnbrook and Slough, and thence to Skindle’s Hotel 
at the Taplow end of Maidenhead Bridge. This is a very ambitious 
project, and in some directions it is objected to on the ground that 
tramlines will be prejudicial to much of the charming scenery through 
which it will neceesarily pass; but there is little doubt that the 
intended extension will be of great public advantage, and will provide 
a delightful alternative route to that by railway for pleasure scckers 
making for Upper Thames resorts in the summer. Another and a similar, 
but much shorter, extension projected is from Hounslow to Stainc:, and 
that likewise will tempt many people to journey to the river-side by 
road rather than by rail. All these developments are calculated to 
render a much-needed benefit on the various Thames-side towns. 


North Yorks.—A Bill for the construction of railways from Helli- 
field to Soorton has been deposited for next session in the Private Bill 
Office of the House of Commons. It is proposed to confer upon a com- 
pany powers to construct 12 sections of railwaye, which, takon together, 
comprise just over 51 miles of lines, commencing at Hellifield b 
junction with the Lancashire and Yorkshire Railway Company line 
from Blackburn, and terminating at Ssorton by a junction with the 
Richmond branch of the North-Esstern Railway. The total length of 
this main line will be 48 miles 1 furlong, and in conne:tion with it 
branch lines ate sought to be constructed so as to obtain access by 
means of running powers into the Hellifield Btation of the Midland 
Railway, into the Darlington, Middlesbrough, and Northallerton 
Stations of the North-Eastern Railway, and into the Colne and Skipton 
Stations of the Midland Company's system. Junction lines are also 
proposed with the Yorkshire Dales Railway, over the whole of which 
it is proposed to exercise running powers. The period required for the 
construction of this railway is five years, and it is proposed to adopt 
electric traction, provision being made for the acquisition of land for 
thc erection of three Learn stations. The capital of the company 
is proposed to be fixed at £960,000, with the right to borrow by the 
creation of debenture stock a farther sum of £450,000. 


Bingley.—On Tuesday a special meeting of the District Council 
was held in committee for the purpose of discussing the question of 
the Mid-Yorkshire tramways scheme with Mr. Balfour, the repre- 
sentative of the owners of the system and rights. Mr. Balfour's 
principel object was to obtain a concession from the Council as to the 
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term for which the tramways scheme should be worked as 
undertaking before ite transference to the Council. The pori fixed 
with the original promoters was 30 years, but recently the Oouncil 
were asked to extend the period to 42 years. At that time an exten- 
sion of five yeare was granted by the Council, but now Mr. Balfour 
has put forward once more the request for an extension of 12 years 
beyond the original 30 years, and made certain suggestions of a 
financial nature as an inducement. Before going into the question 
members of the Council sought information respocting the ro 
offer of the undertaking to the Bradford Corporation. Mr. Balfour 
assured them that this was not oorrect, at any rate so far as the 
Bingley portion of the scheme was concerned. In the end the Oouncil 
offered to extend the term to 42 years, on the condition that during 
the extra seven years a certain sum of money should be annually paid to 
the Council. The proposal of the promoters is to extend the tram wa 
from its present terminus in Nab Wood to Morton-lane, just beyon 
Crossflsts, but not to go further in the direction of Keighley. 
Bath.—On Saturday the system of electiic tramways which has 
been laid down by the Bath Electric Tramways Company was formal] 
opened for traffic, thus displacing an antiquated horse-drawn combin 
bus and tram service. The chief feature of the change from the point 
of view of the public, spart from the quicker service, is the subatita- 
tion of double-deck for single-deck cars, because for some reason the 
horse trams were never permitted to use the double deck. The lines 
now put down comprise some 124 miles of track, mostly single track, 
with turnouts, owing to the narrowness of the roads. The standard 
gauge, 4ft. 84in , has been adopted. The routes traversed are in many 
places extremely hilly, with very sharp gradients, which necessitate 
the use of 30-h.p. motors on single-track cars. The routes in opera- 
tion are (1) Great Western Railway Station to Weston ; (2) Bridge- 
street to Coombe Down: (3) city to Bathford ; (4) city to Twerton. 
The British Westinghouse Company csrried out some quick work in 
connection with the scheme. On May 1 last ground was broken for 
the generating station, car-sheds, and office buildings, and these have 
since been erected and equipped throughout. The generating station, 
which is situate in Walcot, adjoining the River Avon, has a capacity 
of 675 kw., and the car-sheds hold 40 cars. Ths complete electrical 
equipments for the latter consists of Westinghouse 49 B/90, with 
Westinghouse magaetic brakes. The overhead trolley system has been 
adopted. Flexible suspension is in use throughout, chietly from 
bracket arms on side poles, but span wires from side poles and roecttes 
are employed in some of the central streets. The system has been 
opened just about eight months after the commencement of the work, 
and the Westinghouse Compeny, together with the other contractors 
and the responsible officials entrusted with the charge of the scheme, 
share the credit for this. The new tramways connect up a number of 
suburban districts, and serves a population of nearly 80,000 persons. 
For the present a daily service of 30 cars will be put on. 


Railway Bilis in Parliament.—Last session there was a large 
number of Bills for making tube railways in all parts of London, but 
in consequence of the appointment by the Government of the Royal 
Commission on London motion, practically all these Bills were 
suspended, and as the Commission is still sitting, enterprise in this 
direction is to a great extent bung up. There is, however, one interest- 
ing tube scheme coming on, which is to connect North end South 
Woolwich by a tunnel under the Thames. It is noticeable that there 
is no attempt being made this year to construct an clectric railway 
between London and Brighton either on the Behr or any other system. 
Altogether, there are 34 Railway Bills to be promoted in the ensuing 
session, including tbe following: Metropolitan (Oapital Powers), 
£750,000 ; Baker-street and Waterloo, £359,000 ; and Charing Cross, 
Euston, and Hampstead, £300,000. The North and South Woolwich 
Electric Railway, which will be carried out, if sanctioned, by a 
new compahy, is estimated to cost about £240,000. The London 
United mwaya Company propose making two nes of railway to 
connect with the Hammersmith Station of the Metropolitan District 
Railway, and the Great Northern Railway Company and the Great 
Eastern take powers to make widenings and carry out various works 
on their lines, The North Statfurdshire Railway Company are askin 
for powers to work both the railways and the canal under their contro 
by electricity. The Metropolitan District Railway Bill will undoubtedly 
be one of the most interesting before Parliament, inasmuch as the 
whole question of zone fares is raised when the electrification of the 
line is completed. The Great Northern and City Railway Compeny is 
seeking an extension of time for the completion of the undertaking, 
which, however, is row very far ea while the Charing Oross, 
Euston, and Hampstead Railway want authority to make certain 
deviations of the authorised line, as well as raise further capital. 


Birmingham. —The first section of electric tramways to be opened 
for public traffic under the direct control of the Corporation, and since 
Mr. Baker assumed the managership of the system, was inaugarated 
on Monday with the customary ceremonisl. It is the line which 1uus 
out to the city boundary at Aston.road from the top of Steelhouse- 
lane. Connection is thus established with the steam trams of the 
Aston borougb, and the through journey is accomplished with one 
change at the junction of the two systems. At the luncheon which 
followed tho opening of the route, Alderman Cook, in reply to the 
toast of his health, said that for many years they were compelled by 
the restrictions of the then Tramways Act to lease the li des to private 
compinies, Their experience in this direction had been long and 
peculiar, and he thought the unsightly, dirty, and antiquated steam 
engines at present running were sufficient justifi»ation for the refusal 
to continue the old order of things. The lease of the Aston lines 
expired last Wednesday, and that day, for the first time, the citizens 
of Birmingham were working their own tramways. He ventured to 
predict that after they had tried the experiment the citizens would be 
eager to extend the system to the other lines in the city. Roferring 
to the action of the authorities who joined hands with the British 
Electric Traction Company in promoting the Birmingham District 
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Tramways Bill, Alderman Cook said there was no doubc that that 
action had caused considerable friction, and it was an act of war which 
in international affairs would have been followed by the breaking off of 
relations. Birmingham thought they had been mi- led. It was not a 
neigh sour y nor a dignified position for the local authorities to join 
with & company to secure compulsory running powers over the Birm- 
ingham lines. The committee believed that the public should be the 
first to be served. They should work in a conciliatory spirit with the 
Electric Supply Committee to make it a good concern in the interests 
of both and the finances of the city. He hoped the British Electric 
Traction Company would re:ognise that Birmingham had definitely 
settled on municipalisation, and that, as they must be neighbours, 
nothing was to be gained on either side bya dog · in the-manger policy. 
The Corporation desired to give fair and ressonable facilities for the 
interchange of traffic, and he was glad to add that during the last few 
days he had heard of some disposition to let bygones be bygones, and 
to arrive at a fair working arrangement. 


Tramway Bills in ParHament.—There are fewer Tramway Bills 
to be promoted in the ensuing session than has been the case for some 
years. The London United Tramways Company are bringing in a Bill 
to make a number of extensions in Brentford and Ealing of their 

tem, at a cost of £550,000. The Harrow-road and Paddington 

mways rar d seek to transfer their undertaking to the Metro- 
politan Electric Tramways Oompany. Limited, which already has 
secured numerous tramweys in Middlesex. The Siddleworth and 
Springhead Tramways, which had secured sanction to construct tram- 
ways in connectior with those two towns and the district, have met 
with difficulties, and ask to be allowed toabandon the undertaking and 


diesolve the company. The Bristol Tramways and Carriage Company 


are promoting a Bill to make extensions of their present system in Bristol 
end theneighbonrhood. By the Llanelly Tramways Bill it is sought to 
transfer the tramway order of the Urban Distriet Council to the British 
Insulated and Helsby Cable Company. Both the London, Camberwell, 
and Dulwich Tramways Company and the Southport and Lytham 
Tramways Company seek further capital. The Tyneside Tramways 
and Tramroads Coinpany ask to be allowed to make further extensions, 
and to have running powors over the Newcastle Corporation tram- 
ways, By the Preston and Blackburn Tramways Bill a company 
will be incorporated to construct a line between those two towns. 
The Preston, Chorley, and Horwich Tramway Company are seeking 
to make deviations from their authorised line and to raise addi- 
tional capital, and the Imperial Tramways Company ask for power to 
make further extensions in the Middlesbrough, Stockton-on-Tees, and 
Thornaby Bill. By the Romford and District Tramways Bill the 
Empire Electric Light and Power Company will be allowed probably 
to make extensions, and the Watford and District Tramways Company 
want an extension of time to construct their authorised lines. The 
Ile of Thanet Light Railways Bill isa small measure dealing principally 
with deviations. Under the Torquay Bill the Dolter Electric Traction 
Oompany wish to construct about 64 miles of tramway, but seek 
no capital powers. By the West Riding Tramways Bill the Wakefield 
aod District Tramway Company seek to make considerable extensions 
of their system; and under the Holyrood Tramways Bill a company 
will be incorporated to construct tramways in Belfast and County 
Down. The following are the amounts of new capital sought to be 
issued under Tramways Bills as given in the Financial Times: 
Preston and Lytham Tramways, £350,000; West Hiding Tramwaye, 
£156,000 ; Preston and Blackburn, £200,000 ; Preston, Chorley, and 
Horwich, £100,000 ; London, Camberwell, and Dulwich. £120,000; 
Holywood, £54,000 ; Southport and Lytham, £30,000 ; Mid.Cheshire 
Tramways, £200,000. Amongst the municipal schemes the Belfast, 
Great Yarmouth, Newcastle-on-Tyne and Manchester Corporations, 
the London County Oouncil, and the U:ban District Councils of 
L*yton, Wallasey, Stretford, Ilford, and Radcliffe all have Bills of 
considerable dimensions, 


LIGHTING AND GENERAL. 


Bombay.—The Municipality propose to erect an clctric lighting 
plant. 

Eastbourne Electrical Exhibition.—Sixty-one persons paid 6d. 
tor admission and 1,848 paid 3d. 

Reigate —The Town Council have received sanction to a loan of 
£7,C00 for electric supply purposes. 

Dukinfleld.—The Town Council have decided to oppose the 
Cheshire Electricity and Power- Gas Bill. 

Wood Green.— Formal sanction to the Council's eleotricity scheme 
has been received from the Board of Trade. 

Dorking.—T lie Urban District Council have decided to extend the 
electricity distributing mains at a cost of £670. 

1.—The Northern Counties E'ectricity Supply Company 
are to start to-morrow with the electric lighting. 

Stepney.—The Council on Wednesday desided to borrow £78,C00 
from the London County Council for electric lighting extensions. 

Pontypool —The Urban District Council are asking the electrio 
light and power company to reduce their charges for lighting the 
town hall. 

West Bromwich.—The Electric Lighting and Power Committee 
have received sanction to a loan of £12,177 for the purpcses of the 
electricity works. 

Monmouth.—An extra high-tension cable 790 yards long is to be 
laid dowo, at a cost of £207, to meet the increasing demand for electric 
light ia the borough. 

Cable Steamer.—It is stated that the Eastern Telegraph Com- 
peny's cable steamer '' Chiltern," which sank at Plymouth a few days 
ago, will probably be refloated, 


Horsham.—The electric light is now being installed in the eastern 
rart of the district, and recently cables have been laid in Bedford. 
road, Arthur-road, and New. street. 

Melksham.—A memorial has been sent to the Board of Trade 
stat'ng that the terms of the Council's provisional order in regard to 
electric lighting had been ahered to. 

Electric Accumulators.—The Home Office has iesued regulations 
for the manufacture of electric accumulators in pursuance of Section 79 
of the Factory and Workshop Act, 1901. ` 

Notice of Removal.— Being compelled to remove into larger offices, 
Messrs. Manlove, Alliott, and Oo., Limited, have removed to 41 and 
42, Parliament-street, Westminster, S. W. 

Kingston. — The architect has been instructed by the Gaardians to 
obtain tenders for the work in connection with the proposed electric 
lighting and power scheme adopted at the previous Board moeting. 


Electric and General Iavestment Co.— Warrants for the interim 
dividend on the 6 per cent. cumulative preference shares, and the 
interim dividend at the rate of 10 per cent. per annum on the ordinary 
shares, have been duly posted. 

New Branch. —Mr. E. Macgregor Duncan, 27, Old Queen- street, 
Westminster, has opened an office at St. Lawrence-chambers, Butter 
Market, Ipswich, for his consulting work in the Eutern Counties, the 
London office remaining as above. l 

Wimbledon. — The elestrical engineer's plans and estimates for 
additions to the hoiler-house, new boilers, etc., at an estimated cost of 
£12,500, have been adopted by the Rural District Council, ard 
application will be made for a loan. 

Newbury.—We learn that Messrs. Plenty aud Son, Limited, 
ele:trical engineer, are now prepared to supply estimates for all the 
necessary wiring. ete, for lightiog and power in the town and for 
complete installations in country hous s. 

Barnstaple.— The Town Council are corresponding with Mr. 
Trentham with 1ega:d to lighting Cross-strcot, Bear-street, Newport, 
and Pilton with arc lamps and Nernst lamps. Steps are being taken 
to borrow £5,400 for extension of mains. 

Stourbridge.—We understand that the Urban District Council 
will oppose the application of the Shropshire and Worcestershire 
Electric Power Company for parliamentary powers iu resp.ct of the 
urban dir trict and the adjoining parishes. 

Rochdale.—The consumers of current from the Corporation elec. 
tricity works are paying à minimum charge of 10s. per quarter. The 
Gas and Elestricity Committee now resommend that this minimum 
charge should be reduced to about one-half. 

Cheltenham. —A number of ex ensious to maius are t» be carried 
out, At the present time there are 749 electric light customers, with 
the equivalent of about 47,270 8 c.p. lamps, connected to the private 
supply mains, the large increase in lamps being due to the new town 

al]. 


Ecoles.—The Gilbert Arc Lamp Company, of Ohingford, report 
that they have duriog the past year carried out three small street- 
lightiog contracts for Eooles, where some interesting lighting with 
small-watt open-type 6ft. carbon lamps has been most satisfactorily 
installed. 

Colohester.—The Town Oouncil have received the following report 
of the electrical engincer: output of electricity in units during 
November, 1903 49 577, 1902 33 054, 1901 29,378; number of con- 
sumers at end of November, 394, 511, and 218 ; total number of 8. c. p. 
lamps connected, 24,278, 19,482, and 12,499. 

Gateshead. —The Town Council have agreed to the proposal of the 
Durham County Electrical Power Distribution Company, Limited, for 
conditional redu · tion of prices to consumers on the understanding that 
the period of 13 years under the provisional order Le extended to 
14 years, and not 19 as suggested by the company. 

Oban.—The Town Council have recently converted two street lamps 
from gas into inosndesceat 16-c.p. lamps placed inside prism globes, 
which are put into the existiog gu lauterns. The lamps are con- 
sidered a great improvement upon gis, and the Town Oouncil no 
doubt will gradually convert the remaining gas lampe in the same way. 


Halifax.— Alderman Hey, replying to u question at Wednesday's 
meeting, assured the Council that it was imperative that application 
be made for powers to borrow £10.00) for the extension of the elec- 
tricity undertaking, as the money would be reqnired for new works 
that must be in operation by the autumn to enable them to meet the 
winter load. 

Pontardulais —At a recent parish meeting the Council were autho- 
rised to tske steps to Lorrow £1,250 for an electrical plant and £191 
for the first year's working.  Plaus were prepared, but the Local 
Government Board declined to sanction the scheme. It is now pro- 
posed that the streets be lighted with gas. The Parish Council will 
take the matter up at the meeting to be held to-day. 


Middlesbrough.—The Corporation have decided to proceed with 
their arrangements for. the work in connection with the proposed 
extension of the plant and buildings, for which sanction to a loan of 
£15,000 has been applied for. Tae electrical engineer's repor: states 
that the plant had worked successfully during the past month. They 
had received 11 applications for 505 additional lights in the future. 


South Wales Electrical Power Co.—The firat 5,000-h.p. engine 
and electric generator at the Treforest station of the South Wales 
Electrical Power Distribution Company was started under steam on 
Chriatmas morning. Since then it has been regularly at work under 
test, and this week current will be put on the mains, some 16 miles of 
which are now completed, and to which many customers are being 
connected. 

Londonderry.—Mr. Macrory, electrical engineer, reporting progress 
of cablework, etc., says that house connections (which are made free to 
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consumers) have been commenced and are being proceeded with, and 
urges intending consumers to apply at once. e furtber reported 
that the setting of the first new boiler had now been almost com- 
pleted, and that the overhead travelling crane would eoon be delive:ed 
on the site. 

Spennymoor.—The electricity supply company are puttiog up some 
150-c.p. lampe in certain parts of the district, and these will remain 
till the end of next month. The Council has been informed that if 
they desired these new lamps to remain till the end of the season, an 
extra charge of 273. 6d. per awp would be msde, 
Council desire that the special amps should be erected at the expense 
of the company and not the Council, 


Wrezham.—The Town Council bave accepted an offer of the 
St. Helens Cable Company of £400 to compound the maintenance 
covenant respecting the electric cables they laid for the Council. 
Daring November 43,678 units were generated at the electric works, 
as against 21,305 units last November. The question of alter. 
ing the scale of charges for current has been referred back to the 
Electricity Supply Committee for fur:her consideration. 


Agency.—Mecsrs. Monté Oallow and Oo., 6, Ludgate-broadway, 
E. O, have appointed Mr. R. A. Young, of Ward's buildings, High 
Bridge, Newoastle-on-Tyne, as district representativo for the sale of 
their ''Perfecta" motor starters, regulators, and controllers, samples 
of which may be seen at his office. We are informed that any 
sectional list of Perfecta resistance apparatus will be sent to our 
readers on application, and that Mr. Young does not propose to sell 
Do or to interfere in any way with general electrical contractors’ 
work. 

Para Rubber.—The area planted in Para rubber in Ceylon (says 
the Chamber of Commerce Journal) is estimated at 5,000 acres. The 
best results have been secured in the South Kaltum district, which is 
about 100ft. above sea level, and has an average rainfall of over 98:5in. 
The soil is mostly a sandy loam. Para rubber thrives also at an 
altitude of 3, 000ſt., and will endure a variation of rainfall of from 
70:9in. to 147 in. Exch tree produces about a pound, worth about 4s. 
According to the Meulsche Kolonial: itvng, the quality of the rubber 
is often impaired by the use of such acids as lemon juice to hasten the 
extraction of the juices from the trees. 


Brighton.—The Lighting Committee of the Town Council have 
agreed to Mr. Galbraith's recommendation that, in addition to their 
contract price of £35,760 in connection with the Southwick electricity 
works and the sum of £12,204 for extra works, the Town Council pay 
Messrs. Pedrette and Co. the sum of £4,132 additional in full settle. 
ment of all demands, bringing up the total cost to £52,096. The sum 
«f £45,500 has already been paid on account, so that the amount now 
eee to Messra Pedrette in full satisfaction of all demands is 
£6,596. Mr. Galbraith also recommends that the Corporation with. 
draw their claim for damage by reason of non-completion of contract 
within the specified time. 

Portsmouth.—It will be remembered that recently two new 
Parsons turbines and alternatore were installed at the electric lighting 
station. At the same time there was obtained a spare armature, which 
vould be used on either of the turbines, The new plant got very 
successfully through the extraordinary demand during the Christmas 
holidays, but on Thursday night one of the turbine armatures broke 
down. The spare armature above mentioned was put in, but another 
mishap occurred on Saturday night, and owing to the works of Messrs. 
C. A. Parsons at Newcastle being shut down for the New Year 
holidays some delay necessarily o:curred before the matter was put 
straight again. We are informed that these turbines were taking load 
again on Tuesday last. 


Aberdeen.—Mr, J. A Bell recommends the following additional 
plint be placed in the Ferryhill station : One 740-kw. direct-coupled 
generating set, with condenser, air pump, steam and exhaust pipes, 
foundations, and switchboard connections, £10,800 ; two boilers, each 
capable of evaporating 15,0001b. of water per hour, with mechanical 
stokers, ream piper, foundations, flues, and brickwork, £4,300; coal 
bunkers of mild steel of 800 tons capacity, with bucket coal conveyor, 
electrical driver, weighing machines, and rails, etc., complete, £3,500— 
£18,860 ; for contingencies, say, 10 per cent., £1,860—totsal, £20,460. 
The committee have decided to recommend the Council to authorise 
the obtaining of tendera for the plant. They have already in hand 
applications for 585 h.p. for motor purposes. 


Nottingham. —4A recent report of the Electricity Committee states 
that, owing to the increased demands for the supply for lighting and 
power purposes, they find it necessary to make provision for com- 
pleting the equipment of the first seotion of the electricity generating 
station at St, Ann's Well-road, and extending mains, services, etc. 
The electrical engineer's estimate shows that additional boilers, steam 
dynamos, pumps, pipes, valves, and connections, etc, will cost 
£46.695 ; extensions of mains, house service connections, meters, etc., 
£55,505—making a total of £100,000. The committee now recom- 
mend that application be made for sanction to the borrowing of 
£100,C00, to be raised as required. The proportion required to be 
expended during the year 1904 to meet the probable requirements of 
new consumers is estimated at £41,000. 


London Gazetto.—Ebenez:r Henry Hawkins has been appointed 
trustee in the estate of Thomas Hyam, hardware dealer, gas and 
electric light fitter, 139, Fawcett-road, Southsea, Hants. The petition 
for the winding-up of the Electric Tramways Construction and Main- 
tenance Company, Limited, which was presented to the High Court 
of Justice on Dec. 23 by Alfred John Paine, of the Old Cedars, West- 
hill, Sydenham, will be heard before the Court sitting at the Royal 
Oourts of Justice, Strand, London, on Jan. 12. Any person intending 
to appear at the hearing of the petition must send in notice to Joseph 
Davis, 22, Liverpool-street, E.O., by 6 p.m. on Jan. ll. Edwin 
Leadam Hough has been relessed from trusteeship in the estate of 


It appears that the. 


George Calvert, electrical and motorcar engineer, residing at 12, Wood- 
ville-road, Mildmay Park, lately carrying on business at 487, Kings- 
land.road, London. 

Derby — On Wedneslay the Town Council adopted a scheme 
submitted by the Electric Lightin Committee for the lighting of the 
streets on the tramway routes by electricity. It is proposed to fix au 
arc lamp on every alternate tramway pole, a distance of about 74 yards 
apart, and also an incandescent lamp on every pole, about 37 yards 
apart. The arc lamps would be switched off at 11 p.m. each evening, 
and the incandescent lampe then swit:hed on until sunrise. The 
scheme will provide for a large increase of light in the streets referred 
to, comprising the addition of about 60 arc lampe and 117 incsn- 
descent lamps. The charge for public lighting will not be increased 
by the adoption of the scheme. Fhe consent of the Highways Oom- 
mittee nas been obtained. A capital expenditure of £1,250 will, it is 
estimsted, be necessary for the purpose, and the Council will apply for 
sanction to the borrowing of thut amount. 

Borough Theatre, Stratferd.— During the few wecks previous to 
the production of the annual pantomime at this popalar suburban 
theatre the electrical installation was thorooghly renovated and 
considerably extended. Consequently the electric light plays au 
important part in the telling of the old story of Dick Whittington,” 
not only in the gorgeous transformation scene, iu which it is used to 
its fullest capacity, but with delightful effect in the Highgate Hill“ 
scene—one of tbe prettiest ever produced at this house. In the latter 
the change of light from dusk to moonlight and from moonlight to the 
first tints of early dawn and subsequent sunrise is very true to Nature, 
and refiscte great credit on those responsible. During the whole per- 
formance the electrical effects are cleverly conceived and well executed, 
and the pantomime, which is capitally staged and mounted, can hardly 
fail to secure full houses for the remainder of its run. 

Hereford.—The Electric Lighting Committee have received sanc- 
tion to the borrowing of £1,500 for the extension of mains. The 
following return, showing the output of current for tbe quarter ended 
Sept. 15, 1905, and Sept. 25. 1902, has been submitted to the 
Council: Quarter ending Sept. 25, 1903, units sold for ligbtir g 15 161 
(Sept. 25, 1902, 11,955) ; units sold for power, 4,059 (2828); total 
units sold, 19,200 (14, 795); equivalent number of 8 c.p. lamps at 
beginning of quarter, 9,698 (3,505); 8-c.p. lamps added. 197 (223) ; 
equivalent number of 8 c.p. lamps at end of quarter, 9,835 (8,728) ; 
number of arc lamps connected, 20 (16); number of motors conuected, 
14 (11); horse. power of motors connected, 47 (41). Owing to excep- 
tional pressure of work, the engineer has applied for extra assistance 
temporarily, and the committee have sanctioned the appointment of 
Mr. Ronalds for the above purpose at a salary of 30s. per week till the 
end of February next. 


Brompton and Kensington Electricity Supply Co.—From 
January, 1904, the price of electrical energy for lighting has bca 
reduced as follows: Consumption per annum —uuder 500 units, 54d. 
per unit; above 500 units and under 1,000 units, 54d. per unit for 
first 500 units, and 51. per unit for remainder ; above 1 000 units and 
under 2,000 units, 55d. per unit for first 500 units, 5d. for second 500 
units, and 431. for remainder ; above 2,000 unit» and uvler 3 020 
units, 54d. per unit for first 500 units, 5d. for second 500 units, 41.1. 
for next 1,000 units, and 44d. for remainder ; above 3,000 units and 
under 4.600 units, 54d. per unit for first 500 unite, 5d. fur second 500 
units, 431. for next 1,000 units, 44d. for next 1,000 units, and 441. 
for remainder ; above 4,000 units and under 5 009 units, 54d. per unit 
for ficat 500 units, 51. for second 500 units, 431. for next 1,020 units, 
44d. for next 1,000 units, 4411. for next 1,000 units, aud 4d. for 
remainder. The following example is given : consumption per annum, 
1,800 units—502 units at 54d., £11. 93. 24. ; 500 units at 5d., £10. 
8s. Ad.; 800 units at 42d., £15. 16. 81. —total, £37. 143. 21., which, 
compared with present bill of £43. 2s. 6d., shows a saving of £5. 
8s, 4d. The adjustment in the charge will be made each year in the 
Christmas quarter account, The charge for power and heating, on 
separate meter, will remain at Jd. per unit, and existing scales of 
discounts are abolished. 

Maidenhead.—Councillor Pearce has been chosen chairman of the 
Electric Lighting Committee for the current year. The resident engi- 
user, Mc. C. O. Milton, in his last report supplies the following 
figures: A start was made on Dec. 10, 1902, wi h 39 consumers con- 
nected and 2,876 8 c.p. lamps. About the ssme day in 1903 there 
were 11,208 lamps applied for, of which 995 were awaitiog connection, 
leaving 10,313 connected, the demand being made up by 150 con- 
sumera connected. The load on the station from outside had 
lisen from 96 kw., the maximum last winter, to 150 kw. at the 
present time, and it is still rapidly increasing. The load is chiefly 
a lighting one, but several motors are ruaning on the mains, 
and there scems to be likelihood of a very considerable power load 
in the near future. This would bring down the cost of produ:tion 
rapidly, although progress has been made in that direction, too. The 
total works cost per unit sold is now 1°704., while ia January list it 
was 514d. It is purely a matter of output per unit of plant. In 
January 1,700 units per week were being generate J, while last week 
upwards of 5,600 were turned out. The weekly management sheet 
shows a margin of profit from week to week now, with the charges for 
the new capital taken in. Mr. Milton sail: ''The committee will ba 
gratified to know their station has made a good start, and the engineer 
craves leave to say a word for the works stitt. The assistant, pupils, 
foreman, and every man inside and outside have stuck fast at nothin 
in the shape of work or hours in order to keep down costs, sad 
have helped almost as much as the increased out put to get units gene- 
rated at 17d. With the better conditions there will be for running 
with the new engine and condenser in working order, tlie cost per unit 
will before another note on a year's work have dropped the 7d. A 
resolution has been passed to the etluct that the Electricity Committee 
view with pleasure the increase in the electric lighting undertaking as 
evinced by the facts and figures contained in the foregoing report. 
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Cork. — The law agent, Mr. Galvin, reported at the last Council 
meeting that the contract with the electric lighting company pro- 
vided that if the company failed to light any of the lamps contracted 
for they should be liable to a penalty of 5s. for each arc lamp and 
28. 6d. for each incandescent lamp which they might fail to light, the 
penalty to be payable in respect of each night or part of a night during 
which they should fail. In case any lamp failed to be efficient, the 
company were bound to at once make renewals or repairs as may be 
necessary, and in case they failed to do so they were liable to the 
penalties provided for in respect of unlit lamps. It was decided to 
request the city engineer to direct the foreman lamplighter to report 
regularly on the condition of the electrio tight with a view to the con- 
tract being enforced. A letter was read from the electric lighting com- 
pany stating with respect to some complaints regarding lodgments of 
water on their lines, that they had on order four drain boxes for dealing 
with the trouble in William-street, and had effected other improve- 
ments, especially with regard to the neighbourhood of the Carmichael 
Schools. The letter was referred to the city engineer. 

North Wales Electricity Supply.—In the Bill deposited by the 
North Wales Power and Traction Company, Limited, for next session 
power is sought to construct generating stations for the supply of elec- 
trical power in North Wales. The area proposed to be covered com- 
prises the whole of the counties of Carnarvon, Merioneth, Anglesey, 
and Denbigh, with the exception of the borough and rural district of 
Wrexham, and so much of the county of Flint as comprises the urban 
districts of Prestatyn and Rhyl and the rural districts of Overton and 
St. Asaph. The capital proposed to be expended by the company on 
the works, if authorised, is not, without the consent of the Board of 
Trade, to exceed the sum of £1,000,000. It is sought to take over on 
the paseing of the Act the powers granted in 1901 to the Portmadoc, 
Beddgelert, and South Snowdon Railway Company, so far as they 
relate ‘‘to the construction ot generating stations and the generation 
of electricity and the supply thereof within certain parts of the county 
of Oarnarvon.” The powers granted under this Bill, which are to cease 
if within two years of the passing of the Act no substantial progress 
has been made for the purpose of carrying out their powers, are to 
be limited to authorised undertakers’ and to persons requiring a 
supply for power,” and the profits divisible by the company are limited 
to 10 per cent., subject to a sliding scale. 

. Sturtevant Engineering and Electrical Transmission Co.— 
We are informed that from the lst inst. the business of the Electrical 
Transmission Company, Albert Works, Hammersmith, has been 
amalgamated with that of the Sturtevant Engineering Company, 
Limited. whose works are at 29, Bankside, S.E., and offices, 147, 
Queen Victoria-street, E.C. By this step the very extensive range of 
all forms of motor starting and controlling devices manalactared by 
the Sturtevant Engineering Compeny, Limited, has been augmented 
11 the addition of the specialities in . manuſactured by the 
lectrical Transmission Company. The Bankside works will be 
devoted to the manufacture ot all apparatus connected with the higher 
forms of motor control, such as is used fcr lifts, winches, hoists, 
haulage, cranes, pumps, eto., and every description of automatic con- 
trolling devices. The Hammersmith works will be reserved for the 
manufacture of the E. T.C. specialities, such as main switches, traction 
accessories, feeder and section pillars for power and lighting, service 
switchee, motor starters and speed regulators, etc. The whole field of 
motor control and switch work is thus covered by the standard appa- 
ratus of this combination. The commercial management of both 
concerns will be directed from the head office of the Sturtevant 
Engineering Company, Limited, at 147, Queen Victoria-strect, E.C. 

Hackney.—Sanction has been obtained from the London County 
Council in respect of the. undermentioned loans in connection 
with the electricity and destructor undertskings—viz : additional 
boilers, £6,500 ; additional mains, £906 ; paving and roadmaking 
works in connection with destrn:tor works, £1,560. We understand 
that Mr. Hammond's terms to act as consulting engineer for the whole 
of the works necessary for the supply of electricity within the borough 
have been accepted. A report has been submitted stating that since 
the termination of the agreement with the National Electric Wiring 
Oompany a number of likely consumers had been lost, owing to the 
inability of the Oouncil to continue the free-wiring system, or to find 
contractors willing to put their capital into this sort of business. The 
Council are aware that the London County Council endeavoured to 
obtain powers for the borough councils to wire consumers’ premises, 
but the Bill was strongly opposed and defeated. It is understood, 
however, that there 18 now every probability of the Bill becoming law 
in 8 of the opponents to the measure having practically 
intimated their intention of not proceeding with their opposition, 
should the matter again come before Parliament. With a view of 
urging the London County Council to again apply for power for the 
borough councils, a conference of representatives of metropolitan 
borough councils possessing undertakings is to be held at the Town 
Hall, Hackney, on Feb. 8 at 7 p.m. 

Underground Telegraph. — The new underground telegraph 
system, in continuation of the line from London to Birmingham on to 
Carlisle, by way of Warrington and Preston, is now nearly completed, 
and will probably be available for emergencies carly this month. The 
first section of the new system, from London to Birmingham, opened 
three years ago, was laid at an average depth of 2ft. below the surface 
of the ground, and contains between 70 and 80 conductors. Iron wires 
have been superseded by copper wires, from which greater electrical 
stability is obtained, and it is found that there is no variation in the 
insulation of the wires during wet weather or fogs. The new cables, 
too, are an improvement on the original paper-insulated, air-space, 
lead.covered cables, which, worked at high speed, set up inductive 
interference between circuits. That has now been got rid of by soreen- 
ing the wires with metallic tape. Copper is dearer than iron, but it 
lasts longer, and the department express confidence that the change 
will prove a sound financial success. The new cables are laid viv 


Warrington and Preston to the North. The expenditure for the 
current financial year is estimated at £150,000. There are already 
pipe lines underground between Warrington and Manchester and 
Warrington and Liverpool, and a new cable is being laid from Man- 
chester to Leeds, which will be opened shortly. A short underground 
cable, 26 miles long, has been laid on the Beattock incline, which is 
often subject to gales and snowstorms, in the south-west of Scotland, 
and is now finished, so that direct telegraphic communication is estab- 
lished with the Scotch system 


Cardiff.—The Electric Lighting Committee on Tuesday adopted a 
report from Mr. Arthur Ellis, borough electrical engineer and manager, 


‘on electrical street-lighting. The total capital expended on street- 


lighting for the 12 months ending August, 1903, was £4,563, of which 
amount the sanction of the Local Goveroment Board had been received 
for the allocation of S3. 268 on certain thoroughfares. This left a 
halance of £1,295 uneanctioned. The total number of lamps fixed was 
298, and the capital cost of which was £3,268. Thirty-two lamps bad 
also been fitted up in certain streets at a cost of £417, but for which 
no specific loans had been obtained. Twenty other lamps were now in 
course of erection, at a cost of £273. As to the suggestion to lay 
mains in the streets and roads where there were none at present, solely 
for the street-lighting, it was stated that the revenue would not pay 
the losn charges on the capital expended. The amount of capital 
which would be required would be £7,430. 10s. 8d. if mains were laid 
in a number of specified thorovghfares. With regard to the roads 
already provided with mains, more use wou'd be made of the cables by 
electrically lighting those roads or streets, and the capital cost of 
erecting lampe, together with the annual charge upon the Lighting 
Committee, as compared with the preseut cost of gas lighting, woul 
be as follows : capital cost, £1,561. 12s. 6d.; aunual amount, at £14 
per lamp, £1,610 ; present cost of gas, £278. 11s. 10d.; candle-power 
of electric, 86,250 ; candle-power of gas, 5,204. "This would make a 
total capital cost for lamps in those roads where mains were already 
laid of £1,561. 12s. 6d., and an annual cost to the Lighting Committee 
of £1,610. 

Beeston.—The District Council in 1902 decided to obtain a pro- 
visional order under the Derbyshire and Nottinghamshire Electrio 
Power Company. The question was then deferred for full information, 
and it is expected that tne whole matter will be settled at the next 
meeting of the Council. The Derbyshire ani Nottinghamshire 
Electric Power Company would bring their high-tension three-phase 
transmission cable into & proposed sub-station, there transforming 
down to 345 volts, which would give 200 volts between any phase and 
neutral for lighting, while the higher voltegs would be available for 
motor work. The company would distribute current over the ares by 
a three-phase four-wire network. The area of supply includes the 
whole of the district, but the company suggest that operations 
should be restricted at the present time to the compulsory area only, 
with one slight extension. The estimated cost to complete the plant 
is as under: sub-station building, £150 ; switchboard, £500 ; two-ton 
hand crane, £60; three-sore cables, laid complete, £2,500 ; meters 
and connections for 100 consumers at £8. 10s., £850 ; contingencies, 
£190 -total, £4,250. The £859 required for meters and connections 
is for house service connections, including meters, fases, and service 
cables, for which a rent from the consumer will be charged sufficient to 
cover interest on outlay. The company would be willing to enter into an 
agreement to supply a minimum of 100,000 units per annum at the rate 
of 14d. per unit, which quantity it is recommended to apply. for, and to 
distribute at a charge of 441. per unit for lighting aud 2d. to 27d. 
for power purposes, in the generality of cases. The installation could, 
probably, be made to pay at a very early date, as the preliminary 
canvass already made shows good prospects of consumers, both light 
and power. The consumption would soon reach a supply of 2,500 
lamps and motor load of 50 b.p., and for these figures the receipts 
and expenditure for the first year are estimated as follows: Reoeipts— 
lighting. 68,000 units at 44d , £1,275; motors, etc., 28,000 units at 
2d., £253—total, £1,508. Expenditure—100,000 units at 14d., £625 ; 
distribution, £150; salaries and office charges, £150; rates aud 
taxes, £25; cost of public lighting compulsory area, £12. 10s.; 
interest and sinking fund, at 54 per cent. on £3,400, £187; rent of 
trausformors, £75 —£1,221. 105; balance, £283. 10s.—total, £1,508. 
Fifty gas lamps converted to electric lampe show a saving of about 
£225 ; 50 gas lamps, at £5 per annum, £250; 50 electric lamps, at 
10s. per annum (4,000 uni's), £25—balance, £225. 


Johannesburg Tenders.—The following recommendations of the 
Tramway Committee were adopted by the Town Council on Nov. 27: 
(u) That the tender of Messrs. Bolckow and Vaughan, to supply steel 
grooved rails and fishplates in accordance with Se:tions A and B of 
tramway specification No. 1, at the price of £51,058. 10s. f.o.b. 
Middlesbrough, be accepted ; (b) that the tender of Mcssrs. Bolckow 
and Vaugban to supply steel Vignoles rails and fisbplates, in acoord- 
ance with Sections O and D of tramway specification No. 1, at the 
price of £4,808. 153. f.o.b. Middlesbrough, be accepted: (e) that the 
tender of H. Gielgud to supply tiebars, sole-joints, guard rails, etc., 
in accordance with Section F of tramway specification No. 1, at the 
price of £3,519. 143. 8d. f.o.b. Autwerp and London, be accepted, 
and that an additional sum of £49. 14s. 8d. be sanctioned to cover 
the duty on these goods; (7) that a sum of £49,000 be sanctioned to 
cover the charges for freight, railage, etc., on the materials included 
in the above tenders ; () that the consulting engineers be authorised 
to order tu h extras as may be required from the successful cenderers 
up to an amount not exceeding £6,350. At the same time a report of 
the Tramway Committee was submitted as follows: ''A copy of a 
cablegram received from Messrs. Mordey and Dawbarn is appended, as 
well as a tabulated statement of the tenders of which particulars have 
been cabled. It appears from these that 17 tenders were received for 
Section A and B, 14 for Section O and D, and 18 for Section F. For 
Section A and B the lowest tender is a foreign one, that of Messrs, 
Nye, for rails made by the Ougree Steelworks, Belgium. The amount 
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of this tender appears to be £28,685, on certain terms of payment 


which are not specified. The consulting engineers say that after 
adjusting this to suit terms of payment the amount is £29,140. The 
lowest English tender is that of Mossrs. Maclellan, but as they appear 
to depart from the specification, as before, this need hardly be con- 
sidered. The amount is £29,830. The next English tender is that 
of Messrs. Bolckow and Vaughan, the amount being £31,058 for rails 
complying with the specification. If the Council decide to purchase 
foreign rails, the consulting engineers say that they prefer those offered 
by Gielgud, and made by La Société d'Augleur. The amount of this 
tender is £30,049. No reason for preferring it to the lower eme is 
given. Tbe engineers, however, remark that the price of these rails 
is high, and the tender actually recommended, if foreign rails are taken, 
is the lowest one. For British raile, Messrs. Bolckow and Vaughan 
are recommended. Assuming that the freight is the same in both cases, 
the difference in price between the Belgian andEnglish rails is rather 
less than 7s. per ton. It is true that both British and foreign rails are 
made to the same specification ; but even allowing for this, it is thought 
that, as remarked with reference to former tenders, British rails— 
especially if manufactured by a firm of such high standing as Bolckow 
and Vaughan — are probably worth a few shillings more a ton. 
The specification was, of course, drawn so as not to exclude Belgian 
rails, but British raile of the composition specified would probably be 
of a somewhat higher class than the specification absolutely requires. 
For Sections C and D, the lowest tender is a foreign one—by Gielgud, 
for rails manufactured by La Société d'Aogleur. The amount is £4,530. 
The two others tenders are English, and of the same amount — 4, 804. 
One of them, that of Messrs, Bolckow and Vaughan, is for rails 
that comply with the specification. The other, by Messrs. Maclellan, 
is for rails that do not do so. In this case the difference in price in 
favour of the Belgian rails is only about 5:. 6d. a ton. For the 
reasons already given, it is thought that if Messrs. Bolckow and 
Vaughan's tender is accepted, the difference in quality will probably 
be commensurate with that of the price. The lowest tender in 
Section F case is by Gielgud, for goods manufactured partly by La 
Société d'Angleur. The amount is £3,974. Part of the material is 
said to be of British manufacture. The lowest British tender is that 
of Messrs. Maclellan— 23, 974. Messrs. Bolckow and Vaughan have 
tendered for this section also. The amount is £4,038. In this case 
the difference in price between the British and foreign tenders amounts 
to about £1 per ton. As part of the material offered by Gielgud is of 
British manufacture, there does not appear to be any sufficient reason 
for passing over the lowest tender in this instance, It is recommended 
by Messrs. Mordey and Dawbarn, unless British manufacture is pre- 
ferred. In the latter event Messra. Maclellan's tender appears to be 
the one to accept. The total freight is quoted at about £49,000. 
Accepting this figure, the total amount, if the absve recommendations 
are approved, would be about £88,000. It should be remembered 
that these contracts are based upon schedules within which some 
variation of quantity is allowed. To allow for this it will be well to 
provide for an expenditure of £92,000, although the actual amounts 
may be rather less." 


PROVISIONAL PATENTS, 1903. 


Dec. 21. 

98003. Telophone transmitters. Wallace Fairweather, 65, Chancery- 
lane, London. (The Kellogg Switchboard and Supply Com- 
pany, United States.) (Complete specification.) 

28080, Improvements in electric meters. Ernest Cecil Rimington, 
1, Queen Victoria-street, London. 

28051. Improvements in synchronising apparatus for electrical 
machines. Paul Martyn Lincoln, Westinghouse-building, 
Norfolk -street, Strand, London. (Date applied for under 
Patents Act, 1901, Dec. 29, 1902, being date of application 
in United States.) (Complete specification. ) 

28055. Improvements in aro lamps. Société Frangaire d'Incan- 
descence par le Gaz (Systéme Auer), 24, Southampton-build- 
inge, Chancery-lane, London. (Date applied for under Patents 
Act, 1901, Dec. 22, 1902, being date of application in 
France.) (Complete specification.) 

28057. Composition for use in the celis of electrical batteries 
William Humphrey Wheatley, 40, Chancery-lane, London. 
(The Atwood Electric Company, United States.) (Complete 
specification. ) 

28059. Improvements in trolley earth indicating apparatus. 
The British Thomson-Houston Company, Limited, and 
Archibald Stannard Cubitt, 83, Cannon-street, London. 

28000. Improvements in compensating systems for alternating 
electric current generators. Elmer E. F. Creighton, 
Pittsfield, Co. of Berkshire, State of Massachusetts, United 
States.) (Date applied for under Patents Act, 1901, Dec. 20, 
1902, being date of application in United States.) (Complete 
specification. ) 

Dec. 22. 


28071. Guide to facilitate the attachment of trolley head to 
trolley wire. William Hector Mackenzie, ‘‘ Les Posiers, 
Holdenhurst-road, Bournemouth. 

28073. Improvements in electrical light fittings. Veritys, 
Limited, and Percy Garniss Ebbutt, Plume Works, Aston, 
Birmingham. 

28076. Electrical milk separator and preservative. 
Lillicrap, 59, Robert-street, Manselton, Swansea. 

28079. An electric chemico process of printing books, news- 
papers, posters, and typewritten sheets. Alfred William 
Turner, 67a, Oorporation-street, Birmingham. 
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28093. An improved universal turn, steam, hydraulic, electric, 
or hand crane. James Vaughan, 7, Dorothy-street, Gates- 
head-on-Tyne. 

28147. Improvements in electrically-operated switches. Wi)liam 
Hard Hillyer, 18, Southampton - buildings, Obanoery-lanc 
London. (Complete specification.) 

28177. Improvements in er relating to pocket electric lampe 
er lighting appliances. Wilhelm ()aaschning, 6, Lord- 
street, Liverpool. ` 

28183. Improvements in and relating to eleotrioally-actuated 
musical instruments. William Kennedy-Laurie Dickson, 
18, Southampton-buildinge, Chanoery-lane, London. 


Deu. 23. 

A bearing fitted with bells with a central adjustment 
for the use en metors, dynamos, eto. Thomas Haynes 
and William Henry Gowing, 114, Fentham-road, Erdington, 
Birmingbam. 

Improvements in electrical resistance ceils. Verity», 
Limited, and George Owen Donovan, 11, Burlington.cham- 
bers, New-street, Birmingham. 

Improvements in cein-freed apparatus for electric light 
supply. Antonin Sabat, 65, Chanoery-lane, London. (Com- 
plete specification.) 

Improvements in moving-ceil galvanemeters and the 
Uno. Robert William Paul, 68, High Holborn, London. 

Window eleaner driven by an electrometer. James 
Frederick Hoyne, 81, High Holborn, London. 

28253. An improved electric lighting batten fer theatrical and 
other purpeses and method ef preventing confusion 
of colours by lampe therein. Leo Sunderland, Norfolk 
House, Norfolk-street, Strand, London. 


28193. 


28315. 


28841. 


28288. Improved  oomstructien er fermation ef galvanic 
elements for medico-electric generating 
or apparatus. Frank Derry, 173, Fleet-street, London. 
28290. 


Improvements in wavo telegraphy. nepal Aubrey 
Fessenden, 24, Southampton - buildings, Ohancory - lane, 


London. (Oomplete specification.) 


et waves. 


28291. Improvements in receivers for electromagn 
Reginald Aubrey Feesenden, 24, Southampton-buildings, 
. Chancery-lane, London. (Date applied for under Patents 


Act, 1901, April 9, 1903, being date of application in United 
Btates.) (Complete specification.) 


Dec. 24. 


An automatio weigher for grain, ceal, er other f 
materials, electrically centrelled. Oharles John Simeon 
Thomas St. Julian Babington Parnall, and William Edward 
Hipkins, Soho Foundry, Birmingham. 

Improvements in coanected with the of over- 
head eleotrically-driven wehieles. Harold Hetherington 
Wilson, 23, Coleman-street, London. 

Improvements in and relating to voltmeters, F. Onland 
van de Kasteele, 81, High Holborn, London. 

28355. Trolley catchers. Charlee Bornside Robertson, 52, Cbanoery- 
lane, London. (Complete specification.) 

Improvements in magnetio ore separator. Frederick 
Titoomb Snyder, 45, Southampton-buildinge, Ohancery-lane, 
London. (Goinplete specification.) 

Improved process for the production ef hydroxides 
and oxides ef metals by electrolysis. Frederick Furueaux 
Hunt, 45, Southampton-buildinge, Chanoery-lane, London. 
(Complete specification.) 

Improvements in and relating to olectrio aro lampe. 
Charles Perdrisat, 45, Southampton-buildinge, Chancery-lane, 
London. 

Dec. 28. 


Improvements in and relating to electric vapeur 
lamps. Ezechiel Weintraub, 83, Oannon-street, London. 
(Date applied for under Patents Act, 1901, Dec. 26, 1902, 
being date of application in United States.) (Complete 
specification.) 

The supreme electric door handle alarm. Sidney 
William Quick, 24, Wellington - road, South Shore 
Blackpool. 

Improvements in cocanection with the trolley pulleys 
of overhead electric tramway systems. Frank Barritt 
and William Allan Fraser, 17, St. Aun's-square, Manchester. 

An imprevod eleotrical motor starting switoh. Joseph 
Crowther and Ughtred Horsfall, 10, Sbippey-strest, Ladybarn 
Withington, near Manchester. 

Improvemonts in indicating devices for use with 
telephones, tills, and other enclosed appliances 
Eugen Speyer, 45, Southampton-buildings, Ohancery-lane 
London. 

Improved electric stand lamp. Georg Kamm, 322, High 
Holborn, London. 

Improved socket for making temporary electrical oon- 
nections. Rendell Howard Fletcher. 22, Southampton- 
buildings, Chancery-lane, London. 

Dr. 29. 

$8545. Improved machine for covering wire with insulating 

material William George Heys, 51, Deanegate-arcade, 


Manchester. (Walter E. Ammon, United States.) (Complet 
specification.) 


283924 


28334. 


38400. 


28401. 


28417. 


28433. 


28445. 


28494. 


38514. 


28553. 


28557. 


28568. 


28574. 


29907. 


29662. 
28699. 
28700. 


28761. 


28723. 
28735. 
28748. 


28780. 


29782. 


28793. 


28794. 


38805. 
28806. 


28807. 
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Improvements in the construction of electric ars 
lamps. August Exkstein and Arthur Ernest Angold, Peel 
Works, Adelphi, Salford, Manchester. 

A now improved electrical terminal connection pro- 
tector for sparking plugs for motors and all electrical 
appliances. Emanuel Myer Goldburgh, 6, Disraeli-road, 
Forest Gate, London. 

Improvements in and connected with section insulators 
for electrio tramways. John Money, 37, Chancery-lane, 
London. 

A combined electric switoh and fuse. Henry Sessions 
Souttar and Thomas Hamilton-Adams, 4, South-street, 
Finsbury, London. 

Improvements in or connected with transformers 
employed in high-frequency current circuits. Georges 
Eugine Glaiffe, 53, Chancery-lane, London. 

Improvements iu or relating to electrical fuseholders, 
fase boxes. and the like. Francis Gilson Baily, 11, 
Ramsay-garden, Edinburgh. 

Dec, 20. 

An improved joint-box for electrical conductors, 
Harold Sheen Martin, 13, Cumberland-street, Liverpool. 

Improvements in metallic conduits for electric light 
cables and the like. Laurence Maxwell Waterhouse and 
the Simplex Steel Conduit Company, Limited, 34, Castle- 
street, Liverpool. ; 

Improvements in electric chain - welding 
Hugo Helberger, 111, Hatton-garden, London. 

Improvements iu telegraphy. Harry O. Rugh, 46, 
Lincoln’s-inn-fields, London. (Complete specification. ) 

Improvements in telegraphy. Harry O. Rugh, 46, 
Lincola's-inn-fielde, London, (Complete specification.) 

Improvements in telegraphy. Harry O. Rugh, 46, 
Lincoln's-inn-fields, London. (Complete specification.) 

Dec. 31. 

Improvements in or connected with the olectrical 
igniting devices of motor cycles. Reginald Herbert 
Linaker, 5, John Dalton-street, Manchester. 

Improvoments in olastic supports and connections for 
incandesoent electric lampholders. Frank Westlake 
Parkinson, 34, Castle-street, Liverpool. 

Improvements in trolley wheels or collectors for 
electric currents. Paul Traugott Julius Estler and Jcseph 
Lapish Jack, 52, Chancery-lane, London. 

Improvements in electric farnaces or ovens August 
Eimer, 56, Ludgate-hill, London. (Date applied for under 
Patents Act, 1901, May 22, 1903, being date of application 
in United States.) (Complete specification. ) 

Improvements in electric sectional furnaces. August 
Eimer, 56, Ludgate-hill, London, (Date applied for under 
Patents Act, 1901, May 28, 1903, being date of application 
in United States.) (Complete specification. ) 

Improvements in or connected with  eleotrioally- 
operated trains, Gustav Lüdorf, 36, Essex-street, Strand, 
London. (Complete specification.) 

Improvements in aro lamps. John Henry Woolrich and 
Eric Rivers Smith, 173, Fleet-street, London. 

Improvements relating to electric furnaces. Charles 
Prosper Eugène Schneider, 45, Southampton - buildings, 
Chancery-lane, London. (Complete apecification.) 

Improvoments in sockets for incandescent electric 
lampe. Charles Bakeley and John Herman Schrage, 40, 
Chancery-lane, London. 

Improvements in sockets for incandescent electric 
lamps. Oharles Bakeley and John Herman Schrage, 40, 
Chancery-lane, London. (Oomplete specification. ) 


machines. 


COMPLETE SPECIFICATIONS ACCEPTED. 


23262. 
27850, 


28071. 


28857. Electric switches. 


143. 
175. 


$70. 
1676. 
2312. 


To be published Jan. /1, 1904. 
1902. 
Manufacture of electrodes for arc lamps. Blondel. 
Electric lighting of railway and othor carriages and 
the like. Hall. 
Alternating electric current systems and switches 
therefor. Rieder. 
Magnetic brake and dampor of vibrations. Thomson, 
Baron Kelvin, and Kelvin and James White, Limited. 
Pieper. 
Safety apparatus for use with overhead eleotrical 
tramways. Hill. 
Electrical signalling apparatus for railways. Mackenzie. 
(Miller, Stiles, and Kelloway.) 
1905. 
Electrical measuring iustruments. 
Hookham, Limited, and Watts. 
Means for promoting electric discharges across a 
dielectric gap in a cireuit. Williams. 
Storage or secondary batteries. Madigin. 
Electrodes for accumulators. Meygret. 
Supporting standards and trolley arms used in over- 
head electric traction schemes, Ross, 


Chamberlain and 


2541. 


3783. 
3957. 
4557. 
4018, 


9571. 


10814. 


15821. 


23532. 
22680. 
23121. 


28557. 
25038. 


25677. 


25814. 
25885. 


Ship's telegraphs and the like signalling apparatus 
specially applicable to automatic reply tolegraphs. 
Ray. 

Electric light safety relay. Johnson and Bircham. 

Electric fittings. Woodycr and Mayner. 

Electric arc lamps. Lewis. 

Apparatus for electrically igniting miners’ safety lamps. 
Best. 

Storage batteries. Feldkamp. 

Electric mining safety lamps with portable accumn- 
lators and charging devices. Edwards. (Mallet and 
Parent.) 

Magnetic balance or magnetometer and galvanometer. 
Hibbert. 

Electric arc lamps. Girdlestone and Thoikelin. 

Coherers for wireleas telegraphic systems. Dorman. 

Railroad rail joints for olectric railways. Page. 

(Weber Railway Joint Manufacturiog Company.) 

Electrical clutch and brake mechanism. Steckel. 
Adjustable electric light pendants or fittings. Galworthy 
and London Electrical Fittings Company, Limited. 

Protecting electrical windings from static strains. 
Pearson, Cutcheon, and Williamson. 

Trolley heads for electric tramcars. Willenbiicher. 
Apparatus for securing shades, reflectors, and the like 
to electric incandescent lamps. Wolfenden. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. ei Last price 
Commercial and Industrial.— £ g 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 
British Insulated and Helsby Cables, rds 1-10),000 .... 5 is 


. 4-9 
. 3/16-5/16 
6-64 


6 per cent. Cum. Pref., 1-100,000 ..............-- 5 fi 
4; per cent. Mortgage Debentures .............- 100 102-107 xd 
British Thomson-Houston Co., 44 per cent. 1st Mort. Deb. 
Stock, Rel. 2. oreet A EE RERENERIÓ NR EIE VE Wd d 100 103-105 
British Westinghouse Elec. and Manur., 6 per ceut. Pref., 
, spa eae meh t S E RCORERA S A RR 44-43 

4 per cent. Mortgage Debenture Stock .......... 100 .. 93-97 xd 

Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 .. 3-14 
— Non. .,6 per cent. Pre ffn 2 99.10 

44 per cent. lat Debenture Stock.... ꝑ 100 .. -100 

4$ per cent, 2nd Debenture Stock ............-- 100 .. 84-89 
Callender's Cable, Debentures ................ eene 100 .. 104-108 xd 

rd eecvactcescooedndoceocevcnctssccíctsoótnbscccnvsocstco 5 as 11-12 

5 per cent. Pref. ............. .. D .. -53 xd 
Crompton and Co. «»9€2090099500€0000909*53028*96052"€«*2990090920249 $ ae 1 2 

5 per cent. Debentures..............-. cent 100 10³ 
Edison and Swan United, A Shares, 1-99, 1111. 5 .. 4 

„A“ Shares, 01-017,139 ........ 5 .. 3-14 

5 per cent. Debentures "———— ss 100 .. 76-81 

4 per cent. Deb. Stock, Red.... 100 ..  71-76xd 
Electric Construction, Limited, Nos. 1 to 112,100 ........ 2 — = 1g-1g 

7 per cent. Cumulative Pref. ................ à — 

4 per cent. Perp. lst Mort. Deo 100 . -101 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 .. 90-95 xd 
General Electric Company (1900), 5 percent. Cum. Pref... 10 .. 93-104 xd 

r cent, lst Mort. Deb. Stock ............-.-- 100 .. 95-98 
W. T. Henley's Telegraph Works, Ordinary .............- 5 .. 134-144 
44 per cent. Preference ............ een Su 11 
per cent. Debentures «eene 100 .. 108-112 
Indis Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 18 19 xd 

4 per cent. Debent ure. 100 .. 100-103 
Parker, Thos., Limited, Ordinary ............... eene 10 . Dp 
Telegraph Construction and Maintenance............ 12 34-37 

5 per cent. Bonds . 100 me 100-105 xd 

Eleetrie Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200 .. 1 8-4 
r cent. Deb. Stk. Ceru., Red. and Conv. .. 100 114-117 


pe 
Bournemouth and Poole, Ordinar 


124-154 
44 per cent. Cum. Pref., 7,501-15,000 . 0 10-11 
6 per cent. Cum. Second Pref., 15,001-22,500 .... 10 11-12 
da per cent, Debenture Stock, Red. ............ 100 — 101-104 xd 
Bromley (Kent) Electric un and Power Co., 44 per cent. 
lst Debenture Stock, Red. ................ eee 100 .. 100-105 
Brompton and Kensington, Ordlnarꝶ i e 5 — 10-104 
7 per cent. Preference ............... . 5 — 93-104 
Calcutta Electric Supply Corp., Ordinary, Nos. 1-40,000 .. 5 — 6474 
Nos. 20,001-30,000 .......... eere 5 .. 1-8 
Cambridge Electric Supply Company, Ltd., £10 oe oe ^ m 105 
— 9 » ” © seee os 
Central Electric Supply, Ld., 4 per cent. Guar Deb.Stock 100 .. 105-108 
haring Cross and Strand, Noe. 1-70,000  ...............- 5 .. 83-94 
4 ac cent. Cum. Prein. S 91-51 
* City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 . 43-5 1d 
4 per cent. Debenture Stock, Red. (Prov. Certa.).. 100 105-105 
Chelsea Electricity Suppl.. v. D. us EET 
44 per cent, Debentures .............. eene 100 .. 108-108 xd 
City of London, Ordinar . . . 10 . 104-11 
6 per cent. Cumulative Pref. ..................-. 10 . 15-14 
5 per cent. Debenture Stock ................ . 00 .. 121-1% xd 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) .. 100 .. 101-104 xd 
County of London and Brush Provincial, Ordinary........ 10 .. 74-8 
6 per cent. Cum. Pref. .................. eee aS 1877 
44 per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 107-110 xd 
Edmundsons' Electricity Corporation, Ordinary, 1-50, 000. 5 6-64 
b per cent, Cum. Pref, ............ leeren “a 6-6 
— 44 per cent. First Mort. Deo. . 100 . 104-1 
Electric Lt. & Tractn. Co. of Aust., Ld.,6p.c.Cm. Pf.,1-30,000 5 34-44 
5 per cent. Debenture Stock, Red, .............. 100 .. $2-97 
Folkestone Electric Supply, Ltd., Ord. Nos. 1-10,000...... 5 — 545 
44 per cent. First Deb. Stock, Red. 100 100-103 
Hove Electric Lighting, Limited, Ord., 1-15,000 .......... 5 74-8 


Kensington & Knightsbridge Elec. Lt., Ltd., Ord.,1-21,000 5 . 104- 
EE e cent. Debenture Stock Red. des aca LOO: Ses 140.103 
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Amount 
Name. paid. Last price. Name. paid Last price 
£ £ £ £ 
Kensington and Knightsbridge and Notting HII 100 .. 101-104 British Electric Traction Ord. 1-500,000 & 60,001-80,000.. 10 . 111-11 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 99-10}, —— per cent. Om. Pl., 30 001-60,000. ed rae |! um nti 
London Electric, Ordinary ................. eco eee et 5... 13-27 ——— 5 per cent. Perpetual Debentare 8 e LOO cum 125 
6 per cent. Prei . 5 sot. Buenos Ayres and Belgrano Tram., Ord. 1-100,000........ 6 — 3-5, 
4 per cent. lst Mortgage Debenture Stock, Red... 100 .. 97.1 — "A! 6 per cent, Cm. F., 1-40,000 1 Ò xa GG? 
Metropolitan Ordinarꝶ Mu ͤ e ˙ ngk 10 .. 17.18 —— ‘B’ 6 per cent, Cm. PL, 1-37,500 .............. 6 . 435 
3 per cent. First Mortgage 3 . 190 .. 109-113 xd — 5 per cent. Deb, tock, Hed. ...... seis ...... 100 .. 104-107 xd 
per cent. M Debentures, d Red. .......... ]0) .. Brd — Proy, Cert., all paid .................... HK . 100 .. 898-101 xd 
Nawoastie-upon- Ty -Tyne Electric Supply, Ordinary ........ 6 .. 93-101 Cape Electrico Tramways ,Nos. 1-480,000................-. l ~ 13-18 
——— 4 .. 100105 City of Birmingham Tramways, 5 cent. Cum. x 9^ us Fs 
Notting Hill Electric Ali 8 in .. 124-134 4 cent. lst Mortgage Del , 1-3,000 (1917) .... 100 99- 
——— per cent. First Mort. Debs., Nos. 1-500 (Reg.) . -102 Colombo Electric Tramways and Lighting, 5 per cent. 1st 
Oxford Electric, Ordinary, 1-96 and 407-14,510............ 61-53 M Debenture 8tock, Red. .................... 100 .. 101-104 
4 per cent. Debenture 8tock.................... €8-101 Oork El 0 Tramways and nd Lighting Co., Ordinary...... 10 .. 14 
Royal Electrical Company of „ 4j per cent. First —— 5 per cent. Cum. Pret. .......................... 10 . 11-18 
Shares Mortgage Debeutures . .X0 .. 9-108 ——— Debentures ............... eec ees crees 100 .. 
— Markets ae wiectric Suppl y, Ltd., Ond, 15 i 00.. 5 .. 3. Dublin 1 United Tramways . Ord., Nos. 1-60,000...... 10 .. 12-15 
F 33 ᷣͤ visus 100 aa 85 ——— 6 per cent. Pref., Nos. within 1 axes . 10 — 1616 
3outh ath Lon Ordinary E 5-8 —— 4 per cent. Mort. Debe. , 1-5,000, Red. .......... 100 . 9487 
dt. James's and Pal! Mall, Ordinary, 161-80,080 . beo sees 6 . 244-154 Imperial Ording ern EA am 
„ J O PE dU EIE di. e 5. 748 6 per cent. Cum. Frei. s> = 11 
bà per cent. f.. E 100 .. 88101 44 per cent. Deb Stock. 10 . n 
Urban rban Ele ric Supply Co., Ordinary ,8-30,007 . 5... 45 Isle of Thanet Electric 561.800 and Lighting, > pet cent: 
— S per conss Cumuiative Preference, bot 80 5 $ Cum. Pref., Nos. 30,001-60 e s 
Westminster, Ordinary .................. c eee 5 . 121 4 per cent. Debenture Stock .. T -95 xd 
— § per cent. Can, Pref. , 110,101-138, 251.. æ 6 NE 6-64 Kidderminster and District Ligases and Traction, Pret... 5 .. S- 
London United Frys (1801), j^ are eee Pret. ........ n à 3001 xd 
per cent. lst Mt. Db. Stock, Red. .............. m 
Eleetrie Rallways.— Metropolitan Electric Trams, s Detcered 200 0011, 314,0 1is 1 .. 516-516 
Central London, Ordinary ............-..e eee 9 100 .. 9396 per cent. Cum, Pref. 16 ........-. 1. ku 
4 per cent. VV 100 ` 88.102 ooo e] 5... ài 
— nN deterred... 5 all aii. 100 — 93-96 5 es cent. Cum. Lu ME ‘NS (Regd. in — uy 
——— 4 p.c. Deb. Stock (Prov. Scri oe ypeid). 100 .. 115-118 m ydo ra Regd. oe Y 
Clty and Lia Tondon d Io Mee Ord inary 5 85 NA 47-50 Ol 8 and aoe way, Ordinary 2 62 6% „% „„ 0 10 oe 117185 
— | cen nture Seeeessece e eo 109.112 **»9»0999509000»09200000€0002€0692€19 ao 
—— 5 Der cent. Pret. Stock I 100 .. 126-129 8 Tramways mW. raya WAS 7,5 Me MO ss 102 xd 
[D os 3 R a EE AET ena n edi 100 .. 123-126 ö 3 - 8540 
0 Olini 100 .. 120-125 per cent. Cum. Pret, 1-90,0 —— — ( * snes 
T nb. FT e.... — es 15-114 tf anman vo. ae, eee eee = 
pier vites ah mx Z = da! — | Soath Lancashire —̃—— Power Company— 
— cen Mortgage Debentures, Red., 1-1,700.. — To 102.104 fT 0.00 UFGIDAEy . — 1 
Waterloo and City, Ordinar/ / erae p 91-94 $101,138 6 per cent. Preference ................ 1 
— 095 44 per cent. Debenture Stock . .. — — 100 p.c. — 100 p.e 
Electric Tramways.— 3 
Anglo-Argentine, 1:290,007 - o n D vee. AES elephones. 
anent 6 per cent. ‘Debenture »Btock, 1888.. ee 100 oe 125.130 xd National Telephone, Preferred. 060099240900 „„ „ „ Oe O9 „% „„ 05 100 e 101-105 
Blackpool and Fleetwood Tram Tramroad en» 6 6 „„ „„ „„ „„ „% „% „„ „ „ 60 10 ee 1 -1&4 Deferred Stock 2 26 % % „ % „%%% % „%% „„ „6 6 6% „„ % „% % 0 0 0 100 ee 77-80 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 .......... 5 2. 2. 6 per cent. Cum. First —(—Á— D M0 a 1514 
— — § per cent. Cum. Pref., Nos. 1-75, „ 2 2 66 „ „„ „„ „„ „ 5 oe 44 —— 6 per cent. Cum. Second Pref. . ©0220 08 0008088908908 at 10 e 15-14 
——— 4, per cent. Deb. Stk, Red., Prov. Certa. ali 100 ..  S7-102xd ——— b per cent. Non. Cum. Third oie was ui ela s um 
British Columbia Electric Railway Co. . 28.001. 1-20. 100 .. 79-82 — By cent. Deb. Stock, Red. .... as.. 1 . p 
Non. Cum. 5 per cent. Pref., Nos. 25,001-38,600 .. 10 .. 10.10; ——— 4 per cent. Deb. Stock, ddl... 100 . 100.109 xd 
——— 44 percent. lst Mt. Debe., Nos. 1-6,250, of each 40 .. 102-104 p.c. | Oriental Telephone and Electric Oo mda 1 3˙1 
TRAFFIC RETURNS AND 1 FOR ELECTRIC RAILWAYS AND 8 
Traffic Returns for Increase or Miles of , > 
22 8 single track Accounts for past year. Cost 
open. . 
Lin“. per 
; Receipts per car 
Ending 1904. 1905 Week, | Current 1904. | 1903. | Ending Total Passengers Car miles Pas- Car | Mile ot mile, 
year. receipts carried. run. s'nger mile. track. 
^ : z £ ; l — d. d £g l. 
Aberdeen Corporation........ Jan, 2| 1,970 10 + 352 + 6,921^, 194 19} May 31 37,931 9,099, 71 794,641 098 (1302 1.970 5:1 
Ayr Corporation. . — . . 8 Sept. 25 12,503 2,979 290.099 10 10:34 1.560 4:7 
Birmingham Tramw ays 8 Dec. 2^ t bh ), 126 25 À -- 9,879 64 64 — = x — r * 
Blackburn Corporation Jan. 1 A Sol | + 77| + 1,347 | 24 24 March 250 40,964 7,234, 1 6,5! 1: 11 1.705 7°44 
3lackpool Corporation Dec. ol 544 of 30 — 176 17à 174 „ 91211,168 6.169.121 1,44 152 10:8 j . 
Blackpool - Fleet wood Trams. Jan. 2 can 29 |+ 16 — 12 164 164 Dec. 31| 30,923 2,049,677 984, 989 5t 12:6 932 6-39 
Bolton Corporation ......... T E. 2.139 2,208 | — 116 + 8,318 8 28 March 31 85,704 | 17,761,60 1,896,247 11 10:75 | 3.430 T 
Bournemouth Corporation... Dec. 50 936 — — — 103 | 104 — — à — rie 
Bradford Corporation ........ „ 13 5,524 2,935 | + 38) 416,555 41 41 — = a 
Brighton Corporation ........ Jan. 3 130 772 — 43| + 2.5917 64 64 „ 31 10,432, 031.92 10 10:1 : 2 
Bristol Tramways Company 1 4,858 3.6 8 | + 18) — 914 914 Dec. 51 225,480 41,192, 5,724,114 1:3 9X 4.34 
Burnley Corporat a , 2 ‘ 09 116 + 149 — — — — : 
zurton Corpor- tion “| 2 32 - : 
Cardiff Corporation ......... 531 1,782 1,582 | + 0 a 
Carlisle Tramways Company. — — — = AM 2.216.583 129) 
Central London Railway..... T 2 6 99 5,6 924 E „ 21,567,225 | 45,505,110 l 71a 6a ( 356a 
City & South London Railway) „ ò 5,272 1306 | - 154| - 64h 68 ( „ 91/165,003a| 19,069,519a = 
Cork E. T. and L. Company. Dec 31 377 j + 1 — 3,35! à = 
Darwen Corporation Jan. 1 2:9 2 Y: — 18 7:23 23 March 319 12,341 1.27 12 1 y^" 
Dover Corporation - o 179 183 |- 1 E ) 3 j 
Dublin & Lucar Electric E y...| Dec 31 70 155 + 25 + 5h Dec, 531, 5,796 564, 796 102 | | 15°62 68 
Dublin U. T., electric cars... „ 31 5,051 5000 + M3|| : i . N 
Dublin 8. District, Electric . Y 51 09 57 i Md 46 16 March 31 125,121 24. 1 129 2 1 06h 
Duadee City Tramways ..... „ 3 810 5 5 22 22 May 15 35,874 „081, } 1] 
Fas5 Ham Corporation lan. 2 92: 73 [＋ lU + 7,6 10°75 1075 March 31 25,541 71.3 | 
Facnworth U.D.C............. 
Glasgow Corporation ........| 2 14.8 ) 14,1 a” qd 124 1 May 314 65! T 
Halifax Corporation Dec 50, 2,5 2 » 3 501 i 
Huddersfield Corporation ....| Jan 1,18 1, 53 179 54 | | March 31 17 l 1,21 
Hull Corporation, E. 8........ „ .4| 2,140 1.7742 | + + ) 19 ] 7A 21 2 ] 
Ilkeston Corporation Dec. 3] 120 138 | - 
Kirkcaldy Corporation „ 30 207 — x 
Leeds Corporation Jam 2 529 4.91 — 6 ] 77 ö March ) I l G 
Liverpool Corporation Dec. 26 | 1 10 57¢ — 2 +) 101 101 Dec. 51.594.504 306.4 11 42 1-1] 4 Y — 
Liverpool Overhead Railway.. Jan. 3 l, IE 154 154 June 30, 79,252 +66, 7 1! * 
London County Council ...... — 0) ) ; " 
Lowestoft Corporation 3 
Nelson Corporation ..... ee ; 2 
Newcastle-on-Tyne Corptn. . NN 3.745 5.244 | + 9 584 March 
Portsmouth Corporation..... Dec. 1 1,374 1,218 125 | + 4 29 29 Sept 1 
Rochdale Corporation Jan. 4 102 116 14 1 Te 
Rotherham Corporation Dec. 51 54 
Salford Corporation .......... Jan. 4 
Sheffield Corporation ....... 9 2 i, - : MAI j 
Southampton Corporation .. Dec. 5: 11 ll | ). 2 
annderland Corporation ..... lan. 3 1.2 T 1 +2 18:48 | 18:4 51 5 13, 
Wallasey U. D. CCC. + + 4 |10: 10 519 31, 5. 


* Includes maintenance of permanent way and proportion of profits paid to the tramway companies for term of unexpired lease. 


b Per mile of single track. c Include rail and tram. 


d Including depreciation. f Including one section of horse traction. 


y 1903. 


n Train mile. 
h Half-year's figures, 
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NOTES. 


Electrical Engineers Volunteers. We are asked 
to state that the tablet erected at the headquarters of the 
corps of Eleotrical Engineers in memory of the members of 
that corps who died in South Africa during the late war, 
will be unveiled by Colonel Pitt, R.E., on 27th inst. at 
8.50 p.m. Ex-members of the corps and friends of the 
members who died in South Africa are especially invited. 
Morning dress will be worn. 

Faraday House. — The Electrical Standardising, 
Testing, and Training Institution announce that as the 
result of the recent scholarship examinations the examiners 
recommend the following awards: to H. S. Phillips, of 
Oakham School, an exhibition of 40 guineas, tenable for 
two years; L. W. Ballard, of Dunheved College, Laun- 
eeston, and G. E. Whitton, of Wellingborough Grammar 
School, exhibitions of 50 guineas, tenable for two years; 
and H. R. Ainsley, of the Masonic School, a special prize of 
20 guineas, 

Wireless Telegraphy on  Lightships. — An 
installation of wireless telegraphy, which will undoubtedly 
prove of the greatest value in the future, is about to be 
made in connection with the lightships off the south-east 
eoast. The Goodwin Ssnds, though chiefly instrumental 
in forming the historic roadstead known as the Downs, are 
in themselves a considerable danger to passing vessels, 
especially in foggy weather; and there are at least four 
lightehips stationed at different places over the sands to 
warn vessels which are not keeping their course. These 
lightships are about to be equipped with wireless telegraph 
apparatus, which will place them in easy communication 
with the Admiralty wireless telegraphy station near 
the Shakspere Cliff at Dover. In cases of disaster the 
apparatus should prove of the greatest value and import- 
ance in obtaining help. 

Turbine Rights in Germany.—It is reported that 
a company has been formed in Berlin, under the title of the 
United Steam Turbine Company, to acquire the patent 
rights in Germany of the Curtis, the Riedler, and the 
Stumpff turbines. This is said to be the outcome of agree- 
ments between the Allgemeine Electricitäts-Gesellschaft, of 
Berlin, and the European branch compauies of the General 
Electric Company of America, the Curtis Turbine Company, 
Profs. Riedler and Stumpff, and the German Inventions 
Introduction Company. It is further stated that there also 
comes into operation now the principal agreement between 
the Allgemeine Electricitáts-Gesellschaft and the General 
Electric Company of America, the Fort Wayne Electric 
Works Company, the Stanley Electric Manufactnriug Com- 
pany, the Eddy Electric Corporation, the General Incan- 
descent Ark Light Company, and the Northern Electric 
Company. 

Para Rubber.—The Resident-General for the Federated 
Malay States, in his report for 1902, states, as regards the 
planting interest, that further experience confirms the belief, 
or rather endorses the certainty, that the combination of 
climate and soil in those States pre-eminently adapts them 
for the cultivation of rubber (Para and Rambong), the 
demand for which is annually increasing. He adds: 
“Export of Para rubber in quantity bas not yet com- 
menced, and we may have to wait a year or two longer for 
that consummation, but meanwhile we know that our 
samples realise high prices in England, and that additional 
outeide capital is coming in to extend the area of land 
under this cultivation.” The area under rubber cultivation 
at the end of 1902 is given approximately at 16,000 acres. 
It seems that the disinclination which exists to extend the 
cultivation ef rubber in the Malay States is due, not to 


. 


lack of faith in the future of this cultivation, but to, want 
of capital. 

Electric Lighting at Calcutta.—The Indian Textile 
Journal, in describing the electric light plant at Calcutta, 
says it is the best electric supply system in Asia. The 
total output of the generating station is over 2,400 kw., 
the largest set being rated at 713 kw. at 550 volts. There 
are two of these at present installed, besides six other sets 
of smaller dimension, and they are stated to be the largest 
in the East. They consist of Belliss and Willans engines 
direct connected to the generators. The distributing 
mains, of which there are 23, are laid underground, there 
being 80 miles of cable. The three-wire system has been 
adopted. There is apparently a good power load, as the 
station operates night and day, with three shifts of attend- 
ants. The charge for electrical energy varies for lighting, 
from 8d. to 51d. per kilowatt-hour. For power, the rate 
varies from 4d. to 2d. It may be added that, in spite of 
the conservatism of the natives, the use of electric lighting 
and electrical power in Calcutta is on the increase. 

New Type of Safety Fuse.—The Western Electrician 
illustrates an ingenious modification of the expulsion-type 
fuse which has just been placed on the American market. 
The fuse proper is contained in a hollow insulating tube of 
fibre in the middle of the insulating handle. The fuse, 
made of an alloy of metal, is short, and is connected by 
copper wires to the base of the knife contacts on each end 
of the handle, and fastened there by a screw. The blades 
at the ends are made to slide into contacts similar to the 
ordinary knife switch contact, which in turn are mounted 
on binding posts extending through the switch mounting 
and forming terminals on the other side for the attachment 
of the leads. Lignum vite is used to insulate the contacts 
and binding posts, and there are no exposed parts to come 
in contact with the hands. The safety feature of the fuse 
lies in the fact that it is impossible for the attendant, in 
refusing or making an examination, to pull both of the 
blades from the contacts at the same time before the 
current is turned off. 

Copper in 1903.—During the past 12 months the 
copper market has for the most part again been under 
the control of American manipulation in regard to both 
the metal and shares. The course of the market has 
throughout been one of many surprises, and in nearly 
every case the final outcome has been against the bulk 
of operators on the London market. The year 1903 
opened with a firm market and a rising tendency in 
prices. Prices continued their upward movement in spite 
of a temporary reaction, but from June to November 
there were some heavy fluctuations. The last month of 
the year, however, showed a steady improvement in 
values, chiefly owing to the strong statistical position on 
this side, together with a better demand from consumers 
both in Europe and America, and values at the close 
registered a net gain on balance of £4. 5s. per ton as 
compared with the closing price of 1902. The American 
exports to Europe amounted to 135,410 tons; the 
deliveries, excluding 1,950 tons shipped to America, to 
262,527 tons; and, with total supplies amounting to 
261,588 tons, the European visible supply has shrunk 
to 15,851 tons. 

Standardisation of Wiring Rules.—At the meet- 
ing of the Electrical Contractors’ Association held last week 
the subject which formed the basis of a paper by Mr. R. B. 
Johnson was the necessity for the standardisation of wiring 
rules. All our readers must be familiar with the excellent 
set of rules on wiring issued by the Institution of Electrical 
Engineers some months ago, and it was, perhaps, to be 
expected that the author of this paper should refer to them 
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in terms of satisfaction and praise. Of course, the com- 
mittee of the Institution, in preparing these regulations, 
had to adopt broad principles as a basis, and necessarily, 
as they stand, they apply only to general cases. But, as 
Mr. Johnson says in his paper, they may well form a sound 
basis for contractors to go upon. An instance of the way 
the Institution rules have been taken up by contractors was 
given by one of the speakers taking part in the subsequent 
discussion. He stated that in his office it was his 
custom to use a rubber stamp with an inscription to the 
effect that the wiring had been carried out in accord- 
ance with the Institution rules. This took the place of 
filling in details on the sheets supplied by the insurance 
companies, and he stated that he had never met with any 
Opposition on this account. Iu the end it was agreed to 
draw up a standard rule regarding the relative positions of 
the meter, fuse, and main switch on consumers’ premises, 
the drafting of which is to be left to the president of the 
association. 

The Noise of Lightning.—Prof. John Trowbridge has 
an article in the Scientific American describing some experi- 
ments made with a view to studying the spectrum produced 
by electrical discharges of great quantity in air saturated 
by moisture. It was shown quite recently in some experi- 
ments carried out in the Jefferson Physical Laboratory 
that the great noise of a lightning discharge is largely due 
to the dissociation of water vapour, but in his experiments 
Prof. Trowbridge says he bas brought out the fact with 
what may be called truly dazzling distinctness. At firat 
sight it seems possible to study the spectrum of water 
vapour by causing electric sparks to pass from one surface 
of water to another ; in other words, by employing water 
electrodes. It is, however, practically impossible to cause 
an electric spark of high E.M.F. to leap from one surface of 
a liquid toanother. For this reason it is rare that lightning 
strikes the surface of level water. Therefore, in these 
experiments Prof. Trowbridge, having saturated two pieces 
of wood with distilled water, wrapped them with cotton 
wool, which was also heavily saturated with distilled water. 
When such terminals were separated a distance of 4in. a 
torrent of extremely bright sparks leaped across the interval. 
The noise of the discharge was deafening, and the operator 
was compelled to stuff his ears with cotton, and, further- 
more, to wrap a heavy cloth around his ears. The striking 
distance of the sparks was increased by the employment of 
the wet terminals from 2in. to 4in. Prof. Trowbridge 
explains that the deafening noise was probably caused by 
the explosion of the hydrogen and oxygen gases produced 
by the dissociation of the water vapour, and he draws the 
conclusion that the noise of lightning discharges is doubtless 
enhanced in the same manner by the presence of great 
moisture in the clouds. 

Non-Metallic Minerals.—Mr. Bennett H. Brough in 
his third Cantor lecture at the Society of Arts on the 
subject of non-metallic minerals, bad something interesting 
to say about mica and bauxite. As regards the former, it 
is one of the constituents of granite and other rocks, and 
is thus widely distributed. Its earliest industrial use was 
probably, under the name of Muscovy glass, for window 
panes. It is now chiefly used as a transparent medium 
unaffected Ly a sudden exposure to heat, the largest 
quantity being employed for electrical purposes for insulating 
portions of dynamos. The waste scrap is turned to account 
as a lubricant, as an electric insulator, as non-conducting pack- 
ing, and in paper manufacture. Large crystals form a 
valuable product ; clear crystals measuring 8in. square fetch 
18s. per lb., and scrap mica 13s. per owt. A single crystal 
from North Carolina has been known to weigh nearly a 
ton. The world’s supply is obtained from India, the 


United States, Canada, and Brazil, while it is also raised in 
smaller quantities in Norway, Siberia, and China. The 
hydrate of aluminium, identified by Berthier, in 1821, at 
Baux, near Arles, and named in consequence bauxite, is, 
as is generally known, now largely worked for the manu- 
facture of aluminium. In Ireland it oocurs with beds of 
iron ore between sheets of tertiary basalt in County Antrim. 
The bulk of the world's supply is, however, obtained from 
the United States and France. At Baux it occurs in 
masses of chalk. The world's production from the above 
three countries in 1901 was 106,180 metric tons. As 
engineers are aware, aluminium is now produced entirely 
in electric furnaces. It is used to a considerable extent 
for electrical purposes, mainly in the manufacture of 
transmission lines, but it has many other and equally 
important industrial applications. 

Electric Lighting at Battersea.— We remember 
that when the municipal electric light works at Battersea 
were inaugurated just over two years ago, many ominous 
predictions were made by the opponents of municipal 
trading in that district as to the future success of the 
undertaking. It must be rather mortifying to these 
gentlemen to know that in the comparatively short time 
the works have been running the progress has been such as 
to satisfy the most ambitious hopes. The borough of 
Battersea is essentially a working-class district, and the 
enthusiastic manner in which theelectric light has been taken 
up affords ground for the most cordial congratulations. 
The following particulars relating to applications for the 
supply of current to premises within the borough are fur 
the quarter ended Dec. 15 last, and are sufficient proof of 
the headway which the undertaking is making. The 
actual number of consumers being supplied on that date was 
472, while the total number of applications in hand exceeded 
510, showing increases of 69 and 80 respectively on the 
previous quarter. Similarly, the total energy which the 
Council was asked to supply was equivalent to 40,515 
8-c.p. lamps, and that actually supplied 35,423 8-c.p. 
lampe—increases of 5,338 and 5,626 respectively. For 
motive power also the demand is large, and is increasing. 
The applications for current for this purpose received on 
Dec. 15 represented 4344 b.p., and that actually supplied 
3685 h. p., showing increases on the previous quarter of 53 h.p. 
and 45} h.p. respectively. These figures should be extremely 
satisfactory both to the Electric Lighting Committee and to 
Mr. H. R. Forbes Mackay, the borough electrical engineer. 
We note that the committee propose to spend another 
£11,000 to provide additional plant to meet the increasing 
demand, and Messrs. Kennedy and Jenkin are to be asked 
te prepare a scheme. 

Dielectric Hysteresis.—Some useful results of experi- 
ments have been published by Mr. P. Holitecher, who has 
been studying dielectric hysteresis and the heating of bigh? 
tension cables. The experiments were made on high-tension 
machines in order to obtain the hysteresis losses indepen- 
dent of the volume of the materials, and one of the difficulties 
of the work was the designing of a measuring method that 
would give accurate determiuations of the small power 
involved. Mr. Holitscher's work shows that a relatively 
accurate and convenient method for determining great 
losses by dielectric hysteresis is obtained by applying to the 
capacity to be teated the high potential of a transformer, 
the loss of the transformer being deducted from the input 
supplied to it. With smaller losses, measurements are 
made direct in the high-tension circuit by means of a watt- 
meter, the low and high tension coils of which are 
interchanged, and incandescent lamps inserted as a shunt 
resistance in the pressure circuit. The losses met with are 
practically proportional to the number of periods, a loss 
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by leakage of current being almost negligible as com- 


pared with dielectric hysteresis. The capacity, and, there- 
fore, tbe dielectrio constant, was by no means a constant 
quantity with the material tested i. e., micanite. It was 
altered within appreciable limita aecording to the electro- 
static strain. As the variation of the capacity was an 
unknown quantity, it was impossible to determine in 
anticipation the increase of the dielectric hysteresis with 
the increase of tbe pressures. In high-tension machines 
with micanite tubes the dielectric hysteresis loss with 
higher strains on tbe micanite is approximately propor- 
tional to the third power of the tension. In determining 
the efficiency of a high-tension machine the loss by dielectric 
bysteresis is negligible, as comparatively thick material is 
generally chosen to provide against piercing. 

Difficult Telegraph Construction in Africa.—A 
difficult piece of telegraph and telephone construction work 
has recently been completed in the Belgian Congo Settle- 
ments. The line is 750 miles long, the first section under- 
taken being that from Boma to Matadi, a distance of 18 
miles. This length took no less than eight months to con- 
struct. White labour was precluded by the climate, and 
the majority of the work was carried out by natives under 
the direction of Europeans. The work was complicated by 
several difficult streams which had to be crossed. The 
crossing at Underhill was effected by means of two steel 
pylons, 50ft. high and 2,620ft. apart, and placed respec- 
tively 237ft. and 206ft. above the high-water level. The 
construction of the line from Léopoldville to Equateur was 
also very difficult. Surveys were particularly dangerous, 
and the zone unhealthy. Advantage was taken as far as 
possible of the forest trees in fixing the supports for the 
line. The crossing of the Kasai River was probably the 
most difficult piece of work, as it was necessary to keep 
the stream clear for the steamer traffic. Advantage 
was taken of a rocky island in the river, and the crossing 
was made in two spans, one of 1,472ft. and the other 
of 2,198ft., the supports being three iron pylons. Much 
trouble was experienced in getting the four conductors in 
place, but this was eventually accomplished with the aid of 
a steam tug. The maintenance of the line is expected to 
give considerable difficulty, for although the posts are 
either of iron or living trees, and, therefore, proof 
against the attacks of white ants, elephants abound, and 
storms occasion great interference by throwing down trees 
across theline. Atmospheric discharges are also trouble- 
some. Birds make their nests on the wire, wasps nest in 
the insulators, and spiders cover the poles with web, 
collecting a litter of leaves and twigs. The line is used 
both for telephone and telegraph service, and the stations 
are protected by local garrisons. 

Electrolytic Precipitation of Gold from Cyanide 
Solution.—In the November issue of the Journal of the 
Chemical, Metallurgical, and Mining Society of South 
Africa there appears an interesting paper by Mr. E. M. 
Hamilton recently presented to that society. It deals 
with the development of the electrolytic process for the 
precipitation of gold and silver from cyanide solutions, 
and it is not designed to reopen the old discussion on the 
respective merits of the electrolytic and zinc methods of 
precipitation. The author draws attention to improvements 


in the Siemens and Halske process which have been. 


developed by Messrs. Chas. Butters and Co.in Mexico and the 
United States. With the apparatus in question, the anode 
used is a lead plate covered with peroxide, and the cathode 
is of tinplate. The advantage of this over lead foil is 
that it is practically indestructible. The great point in the 
process, however, is that the metals in solution are deposited 
as a slime instead of plating them on to the anode. In 
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order that this may be done the current density used is 
increased until it is considerably higher than the proper 
ratio of the metals in solution when required for a reguline 
deposit. The advantages of the system over the old methods 
which were originally worked on the Rand are : firstly, the 
absence of any acticn on the anode, thus rendering it per- 
manent, and avoiding by-products formed by its dissolution ; 
secondly, as a consequence of the foregoing, a very wide 
latitude in the current density which may be employed, in 
contrast with the behaviour of the iron anode, whicb rapidly 
succumbed to the effects of a high current; and thirdly, 
the permanence of the cathode, which, instead of being 
melted down every month in order to recover the values 
deposited, remains in its place the whole time. The 
deposited slimes are collected at intervals without dis- 
turbing the anodes in the depositing troughs. The author 
concludes that, as regards the usefulness of this method of 
electrolytic precipitation it is possible that it would not be 
advantageously applied in the case of a proposition where 
the metal to be deposited is almost exclusively gold—this 
could only be found out by trial—but where the values are 
largely composed of silver (implying a considerable weight 
of metal to be thrown out of solution) it would seem likely 
to be very serviceable, and in cases where large quantities 
of copper are dissolved in company with the gold and silver 
the method would probably be found exceedingly valuable. 


Electric Power in France.—Last year a congress 
was held in the Alps to consider the power that might be 
utilised in those mountains, which, up to the present time, 
have served only for the enjoyment of tourists. The 
report of this congress was recently printed in two large 
volumes, and forms the basis of an instructive communica- 
tion to his Government by the U.S. Consul at Lyons The 
enquiries made by the congress showed the existence of 
48,860 waterfalls in the Alps, 46,000 of which are in use, 
and represent 489,000 b.p. The hydraulic force has been 
employed in the production of electricity that is extensively 
utilised in chemical and metallurgical industries. Two years 
ago 85,000 b.p. was being used in the manufacture of 
aluminium, chlorate of potassium, carbure of calcium, 
metallurgical products, and soda and chloride. The elec- 
trical works in and around Lyons, furnishing power at a 
distance, possess 23,000 h.p. Power is supplied to flour 
mills, to chemical works, and to hundreds of weavers, 
where a whole family live, generation to generation, in 
two rooms encumbered by three or four looms. As the 
production was far in excess of consumption, many of the 
electrical works in the carbure of calcium business went 
into other lines, such as supplying power to mills at a 
distance, to mines, and manufacturers of dyestuffs, One 
works is now producing from an electric furnace steel 
which is said to compete for making tools with the best 
steel of France or England. An effort is now being made 
in France to supply individuals with electric power in their 
households. The movement is backed by heavy property 
owners, who fear that the application of steam or elec- 
tricity in large factories would deprive them of tenants, 
and they have leased electrical appliances to their tenants 
to be paid for by instalments. In Lyons one of the most 
populous quarters of the city would be entirely deserted if 
the weavers could not enjoy the advantages of electrical 
power in their competition with steam-driven machinery. 
It is now proposed to extend the supply of electric power 
to outlying farmhouses within a radius of 100 miles for 
driving isolated looms. Turning his attention to electric 
traction, the consul notes that one of the steam roads in the 
neighbourhood of Lyons began running by electricity in 
September. The power is derived from a waterfall in the 
Alps. The success of the line has thus far been so signal 
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that he believes that many trains on the great railroads of 
France will soon be operated by electricity. 

Engineering Schools in Germany.—An interesting 
contribution to the subject of technical education is to be 
found in a report by Dr. Frederick Rose, the British 
consul at Stuttgart, which deals with secondary education 
in mechanical engineering and electrotechnios as afforded 
by special schools and other technical schools in Germany. 
Dr. Rose says that little attention was devoted to these 
branches of learning until 1880, when the Prussian Govern- 
ment founded a number of mecbanical engineering schools, 
and, later on, higher mechanical engineering schools. All 
these, of which there now exist 13, are State schools, with 
the exception of two, which are municipally controlled, 
assisted by the State. Entrance is obtained to tbe higher 
schools by the production of a leaving certificate of the 
sixth class of a higher preparatory school, or by examina- 
tion. The conditions of entrance to mechanical engineer- 
ing schools are the production of a leaving certificate of an 
elementary school and a period of practical workshop train. 
ing of at least four years, pupils being also strongly recom- 
mended to attend continuation schools before entering. 
Indigent and diligent pupils at both classes of schools are 
assisted by small grants of money, or by dispensation from 
fees. The Prussian higher mechanical engineering schools, 
Dr. Rose says, stand in the first rank of German schools 
for secondary technical instruction both as regards the 
scope and extent of the instruction given and the degree 
. of preliminary educational qualifications exacted of intend- 
ing pupils. They are organised to give that measure of 
complete general technical instruction which will enable 
their former pupils to occupy successfully positions in the 
branch of mechanical engineering, and to improve and 
amplify their knowledge of technical matters independent 
of further aid. The difference between the two classes lies 
partly in the degree of preliminary educational qualifica- 
tions required. "The instruction given in the higher grade 
is based upon a mathematical foundation, and con- 
ducted, as far as possible, in a scientific manner, whilst, as 
a rule, the instruction in the other schools occupies itself 
more with finished results than with the mathematical and 
scientific elucidation of the causes leading to the same. 
Those pupils who have completed the two years'course 
and have passed the final examination may either enter 
the State service or private works. The positions in the 
State service are those of lower technical officials in the 
State railway service and in the Imperial navy ; the salaries 
range from £80 per annum in the lowest positions to about 
£550 per annum in the highest positions. Those pupils 
who desire to enter private works experience, as a rule, 
little difficulty in finding suitable positions. The directors 
of the various schools and the owners and managers of 
engineering works often communicate with one another 
with reference to the engagement of pupils who have 
finished their courses. Pupils may also, after passing the 
final examination, continue their studies at the technical 
universities as outsiders,” who cannot enter for the higher 
examinations. During the year 1902, despite the prevail- 
ing industrial depression in Germany, a steady increase 
was shown on the attendances, there being a total number 
of 3,610 pupils, as against 3,244 in the previous year. 
Of this number 1,359, or 376 per cent., were foreigners, 
including 17 from the United Kingdom, 16 from the United 
States, and 475 from Russia. 

Auckland (N.Z) Electric Tramways.—A little 
over a year ago the electric tramway system of the city 
of Auckland, New Zealand, was inaugurated by the Auck- 
land Electric Tramways Company, who obtained the 
necessary coucession from the municipality. In May last 
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year there were 13] miles of double track in operation, 
7j miles of which were formerly worked by horses, tbe 
remainder being new lines. Since then another four miles 
of line have been constructed, bringing the total length of 
the system to about 29 miles of single track, extending 
over 17 miles of route. It stretches right across the North 
Island connecting Auckland with the western part of 
Onehuga, and serves a population of about 70,000. The 
New South Wales Railway Budget describes some interesting 
features of the aystem, which comprises 11 miles of double 
and five miles of single track. The rail used is of the girder 
type weighing 92lb., and the track is laid to the standard 
gauge of aft. 8tin. Centre-pole construction predominates, 
but every variety of construction is to be seen in various 
districte, including span-wire construction at curves and janc- 
tions, side pole and brackets, and both iron and wooden poles 
are used. In the central district the cables have been laid 
underground ; outside this quarter they are carried over- 
head on wooden cross-arms fixed to the poles. The test . 
and telephone wires connected with the system are also 
carried overhead on small brackets For the sake of 
economy and simplicity, feeder pillars have only been used 
at the points where the feeders from the power stations are 
connected into the trolley wires. For dividing the trolley 
wire into half-mile sections, boxes are placed on the poles. 


Theso boxes are in two halves, placed on opposite sides of 


tke pole, about 5ft. from the ground, and strapped together. 
The power station, which supplies the system with both 
the working and the lighting current, consists of two bays, 
each roughly haft. wide and 104ft. long. The plart at 
present installed consists of four Babcock and Wilcox 
boilers, each of 2,100 square feet heating surface, provided 
with Babcock and Wilcox chain grate stokers. The three 
engines installed were supplied by Cole, Marchent, and 
Morley, Limited, and are of the horizontal cross-compound 
Corliss ty pe, each capable of 475 i.b.p. normal and 700 i. h. p. 
maximum output, running at 100 revolutions per minute, 
with steam pressure at stop valve of 150lb. per square 
inch. The specified maximum steam consumption at full 
rated load, working condensing, is 144lb. per indicated 
horse-power hour; the minimum mechanical efficiency at 
the same load being 90 per cent. Direct connected to each 
engine is a 300-kw., eight-pole, continuous-current com- 
pound-wound railway generator by the General Electric 
Company of America, and capable of 50 per cent. over- 
load. These generators are placed between the two cylinders, 
the armatures being pressed on to the engine shaft. There is 
also one 25-kw. auxiliary unit. The switchboard was also 
supplied by the General Electric Company of America. 
The board is of the flat pattern, with back connections. 
It may be added that the power-house also serves as a 
telephone exchange, with annunciator and distribution 
boards for placing the line stations into communication 
with either of the two depóts. Each of these line stations 
consists merely of a small plug box affixed to a pole. 
Every ear carries à telephone instrument with an attach- 
ment for plugging into these boxes, of which there are 18 
scattered over the route. Recent experience has shown 
this to be & better system than that of having instruments 
permanently in the boxes, the delicate transmitting and 
receiving mechanism being liable to soon get out of order 
with the moisture that will make its way into the best 
designed box. 


St. Marylebone Electric Light.—The subject was 
again discussed at the St. Marylebone Borough Council 
meeting on Thursday evening last week, the question for 
consideration being the terms on which the Metropolitan 
Electric Supply Company would release the borough from 
its obligation to purchase their Marylebone undertaking at 
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the present time. For the last few weeks a special com- 
mittee of the Council has been in negotiation with the 
company, and two interviews have taken place between the 
committee and the company's representatives. The result 
is that the company decline to set aside the arbitrator's 
award in their favour unless they receive in some form a 
sum equivalent to the £1,212,000 fixed by the arbitrator. 
The company, however, are willing to facilitate the com- 
pletion of the purchase of their St. Marylebone undertak- 
ing on the following terms, which were submitted at 
Thursday's meeting of the Council: That, subject to the 
Borough Council leasing the Marylebone undertaking to 
the company from Jan. 1, 1905, until Dec. 51, 1931, the 
company, instead of requiring the immediate payment of 
£1,212,000 in cash, to accept stock having a charge upon 
the revenues and rates of the borough in priority to any 
subsequent loan, and bearing interest at a rate to be agreed, 
the Council to undertake to obtain for the stock a quota- 
tion on the London Stock Exchange and redeem it at par 
in 42 years. The annual rent to be paid by the company 
to be a fixed sum practically equivalent to the yearly 
interest on the stock. As regards capital to be provided 
by the Council in respect of the period from Jan. 1, 
1902, until the commencement of the lease, the company 
to pay interest from the commencement of the lease 
at the same rate as that agreed for the stock. On the 
termination of the lease the Council to purchase, on terms 
to be arranged, 2 portion of the Willesden works (which 
portion the company would so arrange as to be suitable 
aud sufficient for the supply of Marylebone in 1932) and 
compensate the company, also on terms to be arranged, 
for the capital to be expended by them in the borough 
during the lease. This suggestion was made on the 
supposition that no competition will be allowed within 
the Marylebone area, and it would, therefore, be 
necessary to provide that, in the event of such competi- 
tion being sanctioned, the company should have power 
to terminate the lease, the company from the date of 
such termination supplying the Council with all elec- 
- trical energy which the Council cannot themselves 
generate, subject to existing arrangements regarding the 
fixing of price by.an arbitrator to be appointed by the 
Board of Trade. [f the Council are prepared to adopt 
such a suggestion, it would, of course, be necessary that 
the borrowing powers proposed by the pending Bill should 
be reduced and other necessary amendments provided for.’ 
Orally, the company have suggested that if the profits of 
the undertaking should become greater as the years go on, 
then they would pay a percentage of those extra profits to 
the Council ; but an attempt on the part of the latter to 
obtain this undertaking in writing was met by the company 
declaring the point to be rather a matter of detail, which 
might be subsequently discussed if the Council thought 
that the general lines of the suggestions were practicable, 
The reading of the above terms was deemed by some of 
the members of the Council to be a fitting opportunity for 
laughter, but we should not have thought that the present, 
at any rate, was an appropriate time for the display of 
levity on the part of the Council, even if the outside world 
is inclined to regard their dilemma with some amusement. 
The matter before the meeting was not discussed at any 
length, but it was decided to call a special meeting for 
yesterday (Thursday) evening to further consider the com- 
pany's terms, and also the clauses of the Parliamentary 
Bill which the Council are promoting in tbe ensuing session. 

Phenomena in Connection with Mercury Arcs.— 
In & recent communication to the French Academy of 
Ssiences, Mr. de Valbreuze records some experiments 
which he made on mercury arcs in U-tubes connected 


regular shape of the figures observed. 
part of his communication the author deals with some 
peculiarities in the starting of mercury arcs. According 
to current views, vacuum tubes with one or two mercury 


85 


to a Sprengel air-pump, when the following phenomena 
were observed for pressures in the cold tube ranging 
between OOO amm. and 0:002mm. of mercury. On the 
aro being first started, the anode presents a 
uniformly luminous surface of varying size, which later 
on becomes covered with small stars of great brilliancy, 
forming regular geometric figures. These stars were 
frequently located in the angles and the centre of a 
perfectly regular pentagon or hexagon; or else they 
were present in great numbers, being of very small 
dimensions and very movable, regularly distributed on 
concentric circumferences. These different aspecte as 


a rule, alternated with one another, appearing and dis. 


appearing with extreme rapidity. As the electrode 
became hot the stars augmented in size, assuming the 
form of spherical luminous pearls placed on the mercury. 
Afterwards they formed groups, clinging to one another, so 
as to form a luminous central disc and one or more con- 
centric luminous ring, being separated by dark rings. 
Finally, the dark rings disappeared, the anode resuming its 
usual aspect—namely, that of a uniformly luminous surface. 


In order to account for this phenomenon, the author suggests 


the hypothesis of a kind of surface membrane at the surface of 
the mercury, this membrane being more or less permeable 
to the current and determining by its vibratory state the 
In the second 


electrodes will require, in order to be started, a potential 


difference of some thousands of volts, when tbe normal 


passage of the current will take place with a fall of 
potential of only about 15 volts. Now, when applying to 
these tubes a potential difference of 550 volts, phenomena 
of spontaneous starting are observed under the following 
conditions: The anode tube being of iron and the cathode 
of mercury, a beautiful violet light is observed above the 
cathode, occupying the whole of the cross-section of the 
tube, as the internal pressure is about 0:015mm. of mercury, 
a slight greenish luminescence surrounding the anode, 
whereas the remainder is dark. The current traversing 
the tube is found to be from 0:01 to 0:02 ampere. In 
nearly all cases the normal arc is found to pass spon- 
taneously after some minutes. If, on the other hand, the 
pressure be inferior to 0°015mm., dropping as far as 
0:006mm., the preliminary phenomenon, while being quite 
identical, will be observed only in the case of the tube 
being somewhat hot, when the cathode light is found to 
diminish in intensity and to take a white colour. The arc 
is seldom completed spontaneously, whereas by imparting 
to the tube a slight shock it is produced instantaneously. 
In the case of both the anode and cathode being of 
mercury, the phenomena of spontaneous starting are much 
less frequent than in the former case, taking place only if 
the electrode be previously heated by the passage of the 
current, and for pressures ranging between 0:006m. and 
0:015m.— e., for the maximum of conductivity of the 
vacuum tubes. The phenomenon is attended by the appear- 
ance of a violet spot at the cathode and a greenish spot at 
the anode. The light will frequently fill part of the tube, 
forming stratifications, the colour of which is violet on one 
side and greenish on the other, a dark space separating 
both layers. The spontaneous starting of the arc is rarely 
observed, while any shock will be sufficient to complete the 
same. As by stirring the mercury surface the difficulties 
met with in starting the arc are found to be materially 
decreased, the author thinks that a surface membrane, 
Opposing especially in the cold state a high resistance to 


the passage of the current, plays a part also in connection 
with these phenomena. 
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[NDEPENDENT TELEPHONY IN GREAT BRITAIN. 
BY GARDNER AND HOLME. 
(Concluded from page 66.) 
(12) PRIVATE INSTALLATIONS. 


Telephone engineers are often asked to carry out con- 
struction work apart from the exchange system, and the 
general installations will be described. 

Street Fire- Alarms. — The General Electrio Company 
supply an excellent system, which is illustrated in 
Figs. 60 and 61. This system of street fire-alarms com- 
prises street alarm and telephone poste to be fitted at given 

ints, and an annunciator switchboard for the fire station. 

he functions of the post are to act as fire-alarm pulls to be 
operated by the public in the event of fire, and to serve as 
street telephones for the use of the fire brigade in the execu- 
tion of their duties. They can also, if required, be used 


as police telephones. The function of the annunciator | discontinuous the buzzer will remain silent. 
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switchboard is to receive a call from the street posts, to 
indicate from which post the call is given, to discriminate 
between genuine and accidental calls such as “earths,” to 
allow of the lines being tested, and, where required, to 
serve as a switch for counecting any street post with the 
lice station, turncock, or other official on the system. 
en the pull in the post is operated, the battery current 
passes through the indicator drop corresponding to same 
along the line to the post, and through the bell in the 
post to earth ; the indicator at once drops, closing the 
local alarm-bell circuit, and the bell in post at the 
same time rings. The fireman attendant in the watch- 
room inserts bis answering plug in the spring-jack under- 
neath the fallen shutter, and the discriminating buzzer 
at once emits a loud buzzing sound. If the alarm were 
caused by “earth” on the line, the buzzer would not 
. operate, and the brigade would not be called out unneces- 
sarily. If on inserting the answering plug the discriminat- 
ing buzzer does not operate, it indicates either that someone 
wishes to telephone or that the line has become earthed 
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and requires attention. The attendant can ascertain which 
by listening on the telephone and making tbe usual 
iuterrogatory enquiries. After calling out the brigade the 
attendant withdraws the answering plug and inserta in ita 
place a plug belonging to the control indicator. This stops 
the bell ringing in the post, and the control indicator 
pointer is deflected to the “on” position. The 
answering plug is now available to receive further calls. 
When the post handle is replaced, the control indicator 
returns to the “off” position, and the control bell rings 
continuously until the plug is withdrawn and placed in its 
normal position. The attendant should now insert his 
answering plug and listen on the telephone to ascertain if 
the person replacing the pull wishes to speak tohim. To 
test the lines from the station, the answering plug is 
inserted in each spring-jack successively and the generator 
handle turned. If the line is in proper order, the dis- 
criminating buzzer will be actuated, but if gt line is 
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most useful adjunct, as it enables the lines to be tested as 
often as may be deemed necessary. The operation of the 
post is extremely simple. The pull is replaced by lifting 
the telephone. If itis required to speak to the fire station, 
it is only necessary to hold the receiver to the ear and 
press three or four times on the small push-button pro- 
vided for the purpose. 

Water-Level Indicators. — Mr. George Kent supplies 
excellent water-level indicators which are too well known 
to be described in detail. Fig. 62 represents an electric 
level alarm for small tanks. An electric bell is fixed in the 
engineer’s office or other suitable place, and is rung by this 
apparatus upon any predetermined top-water or low-water 
level being reached in the tank. Figs. 63 and 64 represent 
a transmitter and receiver respectively for water-level 
indicating. These instruments are designed to transmit to 
any given spot, such as the waterworks engineer's office, a 
record of the levels of wells or reservoirs situate at some 
distance. The arrangement of the apparatus may be 
modified to suit any local requirements, but the standard 
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instruments consist of a transmitter fixed at the well or 
reservoir, and of the receiver fixed in the engineer's office 
or other desired spot, the distance between which may be 
anything. The transmitter is mounted on a strong iron 
base, and protected by a cast-iron cover. It is furnished 
with an indicator so that the level can be seen at the point 
of origin. The receiver is fitted into a glazed mahogany 
case, and is provided with a strong eight-day spring 
pendulum clock, an indicator showing the level in figures, 


LINE WIRE TO BATTERY & 


Fic. 62, 
and whether that is rising or falling, and with a weekly or 
daily diagram apparatus showing the levels recorded. Each 
alteration of level transmitted may be anything from zin. 
to 6in. or more; this is usually dependent upon the total 
depth to be recorded. For instance, a reservoir 5ft. deep 
could be measured by inch steps, but a well 100ft. deep 
would require much larger steps—say, 3in. or 6in. The 
apparatus can be arranged to give a diagram at the point 
of origin (at the transmitter) in addition to that at the 
receiver, or to have an indicator only at both ends. Alarm 


belle, to indicate any given level being reached, can be 
fitted if desired. The work is very carefully carried ou 
the electrical parts being constructed to provide a 
margin of power, all contacts being “rubbing,” so that 
they may remain clean and operative. 

Reply and Call Systems.—A reliable and clever automatic 
replacement system is manufactured by the Berliner Tele- 
phone Company, and shown in Figs. 65 and 66. With 
the ordinary intercommunication system any department 
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Fic. 64. 


can speak to the other at will direct, without requiring a 
central station. It is, however, sometimes advisable that 
only the principal should be able to communicate to the 
various departments, and vice wers, the departments not 
being able to speak to one another except through the 
principal. It is under these circumstances that the “ reply 
and call” system will be found very useful. The principal, 
if he desires to speak to any department, has only to 
take the hand combination off the hook, pull down the 
lever of the number required, ring, and then speak ; 
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replacing the hand combination automatically restores the 
lever. If called up, he has simply to lift the hand combina- 
tion and speak. The telephone is also provided with a 
pair of through connection plugs, enabling the principal to 
place any two departments in direct communication with 
each other, and he can, if he wishes, call up and speak to 
several departments at the same time by simultaneously 
pulling down the levers of the numbers required. The 


Fic. 65. 


great advantage is that the two-way switch, hitherto 
indispensable at each side station, i8 not nece with 
this instrument, thus doing away with the trouble and 
eonfusion eaused by leaving the switch in the wrong 
position. The act of calling the central station auto- 
matically changes over the call line whether the receiver 
is on or off the hook. Directly the receiver is replaced the 


connection is automatically restored to the reply line, thus 
leaving the instrument ready to receive a call. 


THE DAVIS - PERRETT ELECTRICAL PROCESS 
FOR THE SEPARATION OF OIL FROM FEED 
WATER. ö 


We have this week had the opportunity of inspecting at 
some large works at Tottenham an apparatus supplied by 
Messrs. Davis Perrett, Limited, of 26, Great St. Helens, 
E.C., for tbe separation of oil from condensed feed water. 
The apparatus has been in regular work for 13 months, 
and on full load deals with some 3,500 gallons of condensed 


tion of Messrs. Davis and Perrett, who in the course of 
their engineering work had considerable trouble with oil 
in boilers, although the feed water used bad been treated 
by the ordinary methods for removing tbe oil. They 
found from experiment that whereas with the untreated 
condensed water it was practically impossible to remove the 
oil by mecbanical filtration, this could be done if the water 
was first subjected to electrolytic action. The difficulty in 
passing electricity through a mixture of condensed water 
and oil was its high resistance, the mixture being almost 
an insulator. They, therefore, added a small amount of a 
solution of washing soda before treatment. Their experi- 
ments were successful, and led to the laying down of plant 
on a large acale for the purpose of treating condensed water 
commercially. It was then found that by adding a small 
quantity of tap water to the water to be treated, ite con- 

uctivity could be made sufficient to enable the current to 
pass through at voltages commonly in use. In fact, the 
small amount of make-up which is always required was 
more than sufficient for the pot pose. The following brief 
description of the plant at Tottenham will show how the 
process is worked, and also the space required. 

The wooden tank in wbich the current is passed through 
the condensed water is 12ft. long, 2ft. 6in. wide, and 
2ft. Jin. deep. It is divided up by wooden partitions into 
three compartments, through which the water can pass in 
parallel streams. Inside the long sides of the trough there 
are grooves cut, 44in. apart, into which the iron electrodes 
can be slipped. These are arranged alternately, so that 
the stream of water passes under the first electrode, over 
the second, and under the third, and so on till the exit is 
reached. The alternate electrodes in the one division of 
the tank are connected together and a potential of 50 volts 
maintained between the adjacent plates. At the time of 
our visit the three vtompartments were connected in series 
and were together taking 20 amperes at 150 volts. With 
the above described arrangement of electrodes the water 
passing through the compartments is subjected to electro- 
ysing currents from the one iron plate to the other, 
and this converts the soapy solution of oil into one 
containing a flocculent brown precipitate. The exact action 
by which this is done is the subject of different theories, 
but a certain amount of iron enters into the water in 
the form of hydrated pyroxide and is collected with 
the oil. The passage of the water through this 
electrolysing vat is continuous, and we tested the motion 
by filtering first a glassful of the water passing into the 
vat, which after filtering was still soapy. A second glassful 
taken from the outlet and filtered gave a clear bright water. 

The overflow from this electrolysing vat is led into a 
central filtering tank, in which the filtering medium is 
wood shaving tightly packed between iron gratings. On 
either side of this are two gravity filter tanks, on the 
bottom of which a layer of sand and then sawdust is placed. 
These filters are cleaned twice a week, and together occupy 
a space 15ft. by 12ft. Under them is a large receiving 
tank, which acts as the hot-well. Only one of the gravity 
filtering tanks is in use at any one time, and the water is 
continually passing through it. A third filter of the 
pressure type, able to deal with the whole of the water, 
occupying a space of 6ft. by 4ft., was also shown us, and 
is intended to be used where apace is limited instead of 
the sand filters. This is of a type which could be used 
on board ship or in other places where space is limited. 
A small Worthington pump is in this case used to force 
the treated water through filter cloths arranged in a prets 
which can be easily cleaned. 

Having now described the equipment, it remains to 
speak of the result. Water taken from the outlet of the 
filter tank was absolutely bright and clear. Also, if the 
feed tank was skimmed with a glass, no trace of oil could 
be detected, although this tank would tend to accumulate 
any residue of oil which passed through the filters. Messrs. 
Davis-Perrett, Limited, have had the water analysed by 
Mr. Cecil H. Cribb, F. I. C., the public analyst to the city 
of Westminster. His report, dated Oct. 8, reads as 
follows : 

"On Thursday, Oct. 8 last, I visited the works at 
Tottenham and took samples of water before and after 


feed water per hour. The system in question is the inven- | treatment by your process for the separation of oil. I am 


THE ELECTRICAL ENGINEER, JANUARY“15, 1904 


89 


— 


informed that the plant was dealing with from 2, 000 to 
5,000 gallons of water per hour at the time. I have examined 
the samples then taken and have obtained the following 
results: The untreated feed water, which was turbid, con- 
tained 1:07 grains of oil per gallon, while the treated water, 
which was quite clear, contained 01 grain per gallon of 
something which simulated oil as far as the analytical 
process is concerned, but which on account of the extremely 
small quantity it was quite impossible to identify with 
certainty as such. A large bulk of the water was operated 
upon and precautions were taken to eliminate every 
apparent source of error inherent in the method of estima- 
tion employed, so that I have no doubt as to the figure 
01 grain representing the outside limit of what is present. 

am, however, extremely doubtful whether even that 
minute proportion is oil, because my own distilled water, 
which is prepared under conditions which preclude the 
possibility of oil getting into it, when examined in precisely 
the same way, gave results which would indicate the 
presence of 03 grain of ‘oil.’ Until, therefore, further 
experiments have been made this point must remain in 
doubt, but in any case the quantity is so minute that the 
sample after treatment may certainly be regarded as 
practically free from oil. 

(Signed) Cell. H. CRIBB.” 


These satisfactory results have led to the adoption of the 
system in other places — for instance, a large plant capable 
of dealing with 6,000 gallons of water per hour is being 
installed at the new Shoreditch electricity works under the 
advice of Messrs. Kincaid, Waller, Manville, and Dawson. 
It is due to trouble with oil in the filtered water that the 
plant is being installed, and it will be interesting to com- 
pare tbe results obtained at Shoreditch with those from 
Tottenham. As regards the cost, it is found that less than 
one unit of electricity is required per 1,000 gallons of water 
treated per hour. The cost of this may be taken as the 
extra cost of coal required, which may therefore be as low 
as 3d. per 1,000 gallons of water treated. The current 
through the electrolytic cell is varied by the amount of 
make-up water introduced. When this has been correctly 
adjusted there is no alteration in the current which passes 
through the coil, even if the supply of condensed water is 
varied. In other words, the cnange which is effected in 
the oily mixture does not affect its conductivity. The 
system is one which is of interest to electrical engineers 
from two points of view—i.e., as electrical theorists and as 
central-station engineers. Therefore the extensions in the 
use of the system will be followed with great interest. 


— MÁY! 
GREAT NORTHERN AND CITY RAILWAY. 


The construction of the railway was authorised in 1892, 
but work was not commenced on it until 1899 by a com- 
pany formed for the purpose the previous year. The 
contractors, Messrs. S. Pearson and Son, Limited, have not 
only constructed the tunnels, but have also been responsible 
for the complete slectrical equipment and for the actual 
working for the first three years after opening. By invita- 
tion from this firm we were able to inspect the line and ite 
equipment on Wednesday last, and to test the comfort of 
the rolling-stock when travelling at schedule rates. 

The following general details of this new railway will be 
of interest before proceeding to the electrical equipment 
of the trains and in the generating station. The portion 
of the line which is to be opened in two or three weeks 
has for ite present City terminus (until the authorised 
extension to the Lothbury corner of the Bank of England 
is completed) a station at that portion of Moorgate-street 
which adjoins the stations of the Metropolitan and the City 
and South London Railways. At this point there is a 
means of interchange of communication between the City 
and South London and the new line, which will allow 
passengers to go from one line to the other without coming 
to the surface at all. The stations going northwards are 
then as follows: Old-street (where the present station of the 
City and South London Railway is to be used as a joint 
station), Essex-road, Highbury, Drayton-park, and Finsbury 


Park. With these four intermediate stations to be stopped 
at the trains are scheduled to complete the journey of 
34 miles in 134 minutes. 

At Drayton-park the lines come to the surface, and 
extensive repair shops and carriage sheds for the accommo- 
dation of the rolling-stock have been provided. It was at 
this point that originally it was intended to effect a physical 
connection for running purposes with the Great Northern 
Railway. The Act of 1892 gave powers for such physical 
connection, but after extended negotiations with the Great 
Northern Railway Company it was decided that Finsbury 
Park Station would be incapable of handling the large 
number of Great Northern and other trains coming from 
the North and from the South, as well as the trains from 
the new line (which would have to be stopped and turned 
round), without seriously interfering with the Great 
Northern main-line traffic. This difficulty was met by the 
vonstruction of an underground station at Finsbury: Park, 
which is placed directly under the Great Northern 
Station. Here an extensive booking hall and other 
accommodation have been constructed in approximately 
12 monthe—an exceedingly short time for the work— 
without interfering in the slightest degree with any 
of the traffic of the Great Northern Railway, not. 
withstanding the fact that the main-line expresses ran 
right over the top of the workings within a few inches 
of the heads of the miners. The object of bringing this 
booking hall so close to the level of the permanent way is 
to enable the interchange of traffic to be carried on with 
the minimum of exertion and inconvenience to the travelling 
public. Ample lift accommodation is supplied here for 
dealing with the masses of people who will be unloaded 
from the trains every few minutes, and there are for the 
more energetic easy inclines and stairways which will 
enable them to reach the platforms (only some 40ft. below 
the rails of the Great Northern Railway) in almost less 
time than the lifts can be ibly filled and lowered. The 
depth from the street level is even less than the above. 

e principal feature of the tunnels connected with this 
railway is the unusually large diameter of the “ tube ” itself, 
which is 16ft. as against 11ft. 8in. on the Central London 
Railway and 10ft. 6in. on the City and South London 
Railway. This permits of the use of much larger rolling: 
stock, and a better accommodation and space for the motors 
and other machinery actuating the train. It will also be of 
immense benefit in relation to ventilation and the general 
purity of the atmosphere. A novelty in connection with 
the conatruction of the tunnels of the Great Northern and 
City Railway, and one which, from the tests on Wednesday, 
minimises the amount of noise and vibration, is the intro- 
duction for a very great proportion of their length of a 
vitrified blue brick invert supporting the iron roof. This 
construction is less resonant than the complete iron rings, 
and the fact that the “tube is constructed of a combina- 
tion of such different materiale makes the transmission of 
the waves causing sound more difficult, with a consequent 
saving in noise. 

A feature of all the stations of this line is the great 
width and ample proportions of the stairs and the passages 
by which they are approached. The length of the platforms 
is about 450ft. for the terminal and 420ft. for the way 
stations, allowing ample margin for the trains and their 
possible growth should the traffic demand it. The trains 
now in use consist of seven coaches, each 50ft. long. The 
electric lifts at Moorgate-street and Essex-road were supplied 
by Messrs. Easton and Co., of Erith, while those at Finsbury 
Park had to be modified in view of the small amount of 
head room, and are electric hydraulic. They were supplied 
by the Chester Engineering Hydraulic Company. They 
consist of hydraulic lifts, the water under pressure for 
which is provided by pumps which are electrically driven. 


The power to drive these pumps is taken from the traction 


cables, and an hydraulic accumulator is installed to actuate 
the lift for one or two journeys should the electric supply 
be eut off. The electric motors are automatically controlled 
by the movement of this hydraulic accumulator. 

The rolling-stock tor this railway was described in our 
issue for Dec. 25, 1903, and we propose to give further 
details of the electrical equipment of the same in our next 
issue, where a description of the generating station will also 
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appear. The eub-contractors for the whole of the electrical 
work are the British Thomson-Houston Company, and Mr. 
A. H. Walton has had charge of the work. 

The line from its southern end to Drayton-park has had 
for its engineers Sir Douglas Fox and Partners, represented 
by Mr. Daniel L. Hutchinson. From Drayton-park to 
Finsbury Park, including the repair shops and carriage 
sheds, which work has been carried out by the Great 
Northern Railway Company, has had for its engineer Mr. 


Alexander Ross, chief engineer of the Great Northern 


Railway, and Mr. H. W. Sadler. Mr. E. W. Moir, 
M. I. C. E., one of the directors of Messrs. S. Pearson and 
Son, Limited, the general contractors for the whole of the 
railway, has had charge of the line, on their account, during 
ite progress. 

Messrs. Pearson's agents in charge of the southern and 
northern ends of the work respectively have been Mr. B. 
Everett and Mr. H. Japp. 

The pene control and the engineering of the running 
line will now be taken up by Mr. f. P. Brousson, who has 
had considerable rience in the electric traction installa- 
tions both in connection with the Central London Railway 
and during the construction of this work. 


LONDON COUNTY COUNCIL TRAMWAYS. 


d 


It was as nearly as ible eight months ago, to wit, 
May 15, 1903, that the Prince of Wales inaugurated the 
first section of the tramways in South London to be recon- 
structed for electrical traction under the scheme of the 
London County Council—that is to say, the lines between 
the London termini and Clapham and Tooting. Since then 
the electric service has also been initiated on two smaller 
sections which provide communication between Brixton- 
road and Vauxhall Station and between Camberwell New- 
road and the cable terminus at Kennington. These 
two, however, are but small connecting lines, and the 
section which is about to be opened to the public 
between the Elephant and Castle and New Cross and 
Greenwich is, practically speaking, the second and last of 
the important main routes of the South London system 
to be reconstructed for electrical traction on the under- 
ground conduit system. The preliminaries in connection 
with the reconstruction work were commenced in May 
of 1901, so that the relaying of the lines and their 
equipment for electrical working has occupied close on 
24 years. The completion of this important section, it is 
to be noted, practically sounds the death-knell of the horse 
car in South London so far as the London County Council 
are concerned, although under the original scheme there still 
remain some short lengths of horse tramways, principally 
in the Southwark and Bermondsey districts, to be elec- 
trified, and the cable section between Kennington and 
Streatham Village has also to be converted to electrical 
working. But for all practical purposes the norse car will 
after Sunday next be abolished on all the principal lines of 
the Council’s southern system, and for the first time since 
the electric cars began dea Mach will be an opportun y 
of judging of the benefits to South Londoners of the change 
over from horse to electric traction. Many and loud have 
been the complaints against the speed of the electric cars 
on the Council's system, and the opinion has been expressed 
both by the man in the street and the public Press that in 
this respect there was no gain by the adoption of the elec- 
tric system. They did not stop to think that the electric 
service was hampered by the horse cars from other sections 
and that the speed must necessarily be regulated by the 
latter, and they were condemning a system before it had 
had a fair trial. The opening of the New Cross and 
Greenwich lines for the electric service will bring about 
an entirely different state of affairs, and we may 
venture to predict that the speed of the electric service 
will very much improve in consequence. The new lines 
were inspected by Colonel Yorke, for the track, and Mr. 
A. P. Trotter, for the electrical equipment, on Monday, and 
if the police certificate is received in time the electric cars 
will begin to run for the public on Sunday. 

The reconstruction of the track has been executed from 
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the designs and under the supervision of Mr. Maurice 
Fitzmaurice, C.M.G., the Council's chief engineer. 
electrical portion of the work has been carried out by Mr. 
J. H. Rider, the Council's electrical engineer, under the 
supervision of Mr. Alfred Baker, who was until recently 
the Council's tramwey manager. The section comprises, 
roughly, 20 miles of single track—that it is to say, the 
distance from the London termini to Greenwich terminus 
is nearly eight miles, and the alternative route along the 
Walworth-road, between the Elephant and New Cross Gate, 
accounts for the other two miles. If the traffic should 
require it, it will thus be possible to institute a circular 
route between the Elephant and Castle and New Cross Gate, 
the cars proceeding by the New and Old Kent roads on 
the outward journey, and returning from New Cross via 
Walworth-road to the Elephant and Castle. Practically 
speaking, it is double line the whole distance, for the only 
piece of single line is close on to Greenwich terminus, 
where the road is narrow for about 60ft. "This, however, 
is hs be oe before long, 1 — diss (js be 
widened. e 8 way was lai y by Messre. 
J. G. White and Co. and partly by Messrs. Dick, Kerr, 
and Co. The cars are practically identical in design and 
appearance with those working on the Tooting section. The 
car bodies, mounted on McGuire and Brill trucks, were 
supplied by the Brush Electrical Company, of Loughborougb, 
and the electrical 0 80 A i British Westinghouse 
Company, of Trafford Park. e motors are, roughly, of 
30 h. p. each. 

The power station at Greenwich, which is designed to 
ultimately supply current for working the whole of the 
South London lines and some parts of the Council's 
northern system, is now under construction, but will take 
many months to finish. When completed it will be one of 
the largest electrical generating stations in the world. It 
will ultimately have plant amounting to about 40,000 h.p. 
There will be 12 units in all: four of 5,000 h.p. each and 
eight of 2,500 h.p. each. The former are being made by 
Messrs. Musgrave and Sons, and will cost something like 
£96,000. Steam will be produced by means of water-tube 
boilers, and coal will be brought directly to the wharf 
outside the station by water. The position of the site on 
the river will also enable condensing plant to be used, 
which will materially reduce the smount of coal to be 
consumed. Current will be generated at about 6,600 volts 
pressure on the three-phase alternating system, and will be 
transmitted by underground cables to various sub-stations. 
At these sub-stations it will be redueed by means of rotary 
transformers to 550 volts pressure direct current, and 
transmitted to the various sections by distribution cables. 

Pending the completion' of this station, arrangements 
have had to be made for the supply of current for 
the working of the new section. Under an agreement 
with the London Electric Supply Corporation, the Council 
have been granted the temporary use of a portion of the 
company's premises at Deptford, and have erected tem- 
porarily two sets of plant, which will ultimately find a 
permanent home in the Greenwich station. Each of vhese 
sets is of 1,500 kw. running at 150 revolutions per minute. 
The generators were made by Messrs. Dick, Kerr, and Co., and 
the engines by Messrs. Ferranti Limited. The switchboard was 
supplied by the Westinghouse Company. Steam for work- 
ing the plant will be supplied by the London Electric 
Supply Corporation as is at present being done by the 
South London Electric Supply Company at Loughborough, 
in connection with the supply of current for working the 
Tooting, etc., section. The cost of working the lines under 
this temporary arrangement is necessarily more than it 
would be if the Council were in a position to commence 
the working of the tramways from their own generating 
station; but even taking this into account, the extra 
profits arisiag from the substitution of electrical power 
for horse power, it is anticipated, will be considerable. 
In connection with the New Cross and Greenwich lines 
sub-stations have been provided at New Cross, Camberwell, 
and the Elephant and Castle. At the latter the plant con- 
sists of five motor-generators of 300 kw. each running at 
500 revolutions per minute. They receive current at 6,600 
volts, which is reduced to 550 volts continuous current for 
the working lines. At the Camberwell and New Cross sub- 
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stations the equipment is the same, with the exception that 
there are four instead of five machines. The whole of the 
machinery at these stations was supplied by Messrs. Dick, 
Kerr, and Co. The switchboards for controlling the motor- 
enerators were supplied and fixed by the Westinghouse 
mpany, and the low-tension switchboards for distributing 
were made and fixed by the firm of Bertram "Thomas, of 
Manchester. 'The British Insulated Wire Company, of 
Preston, laid the low-tension cables, and Messrs. Siemens 
Bros. the high-tension cables. Pending the completion of 
the large car-shed about to be erected at New Cross, 
temporary arrangements have been made for the alteration 
of existing car-sheds to accommodate the cars and for the 
pon of a new shed at Rye-lane, The whole of the 
uildings have been designed by the superintending archi- 
tect of the Council, Mr. W. E. Riley, F. R. I. B. A., and have 
been erected under his supervision with the exception of 
the sub-stations and the alterations of existing car-sheds, 
which have been carried out by the Councils Works 
Department under the direction of the Council's works 
manager, Mr. Humphreys. 

A special tour of inspection of the new lines was made 
on Tuesday morning, in which members of the Highways 
Committee of the London County Council, the mayors 
and councils of the metropolitan boroughs of Camberwell, 
Lambeth, Deptford, and Greenwich, the responsible officials 
of the Council, and members of the daily and technical 
Press, participated. Seven cars were provided for the 
purpose, and among those who did the journey to Greenwich 
and back were Mr. J. Williams-Benn (chairman of the 
Highways Committee), Mr. A. L. C. Fell (chief officer of 
the tramways department), Mr. J. H. Rider (chief electrical 
engineer) and Mr. J. Shepherd (chief assistant engineer). 
Notwithstanding the fact that the ordinary service of horse 
cars was working as usual, the run from Waterloo Station 
to Greenwich terminus was made in 40 minutes, the whole 
trip occupying a little over 14 hours. It was particularly 
noticeable that the cars worked exceedingly smoothly and 
with but little noise, and. there was no hitch of any kind. 
There were many objects of interest to be noted en route, 
chief among which, however, werethe two hugechimney shafts 
of the Greenwich power-house, which could be indistinctly 
discerned through the misty atmosphere. These shafts 
are each 260ft. high. Special attention was also given to 
the car-shed now being built at New Cross, and, notwith- 
standing the unpropitious weather, the trip was full of 
interest. It is hoped that the present terminus at Green- 
wich will not long remain the end of the County Council 
system in that direction. A few yards beyond is the 
terminus of the Woolwich and South-East London Tram- 
ways Company’s lines, which the Council have already 
given notice to purchase. They run out to Plumstead, but 
when the undertaking is acquired by the Council and con- 
verted to electrical working, an extension will be made to 
the county boundary at Abbey Wood. Of the future work 
before the Highways Committee in connection with theSouth 
London system, we have already mentioned that the cable 
section between Kenningtonand Streatham isto be electrically 
equipped. In addition to this the reconstruction of the 
line from Bermondsey New-road to the Tower Bridge is 
under way, and the electric cars are expected to be runnin 
in a few months; also the line to Southwark Bridge wil 
be electrically equipped shortly. When this work is com- 
pleted, all the lines which previously formed the undertaking 
of the London Tramways Company south of the Thames 
will have been reconstructed for electrical traction, together 
with short sections of line formerly belonging to the South 
London Tramways Company. They will form an admirably 
connected system, and will afford every facility for inter- 
change of traffic in the south of London, besides giving 
another terminus at Southwark Bridge nearer the City than 
any of the present termini. 

he full technical details of the conduit construction 
used on these South London lines will be found in our 
issues for May 15 and 22 last year. 


Harrow-road and Willesden.—The promoters have withdrawn 
the application to the Light Railway Commissioners relating to the 
Harrow. road and Willesden Light Railways (and Lands) Order 1903. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


653. Describe what you consider to be the best system of electric 
lighting for railway carriages. Give sketches. —H. J. E. 

654. Describe fally the Hopkinson or other modern method of testing 
large unes of electric motors quickly and economically.— 


ANSWERS. 

Question No. 645.— Describe one modern type of governor used in 
conjunction with steam-turbines. Give a detailed account of its 
method of operation and construction. 

Best Answer to No. 645 (awarded 10s.).—There are two 
distinct methods of governing used on the Parsons steam- 
turbine—namely, first, by the use of an electrical governor, 
the action of which is that the increase of speed, and con- 
sequently of voltage (when driving an electrical jouer 
increases the pull of a solenoid connected across the fields 
of the generator upon a plunger within it, which is attached 
to the steam-regulating valve by certain links and gear; 
the second method is by the use of a centrifugal governor. 
The former has not, in the writer's experience, proved 
altogether satisfactory, being liable to hunt, and he will, 
therefore, endeavour to describe a form of centrifugal 
governor in use on a pair of 3, OOO-h. p. turbines in his care 
which has given satisfaction by reason of its reliability and 
sensitiveness. It may here be noted that it is of some 
importance that the speed should drop but little from 
no load to full load, as, apart from the reasons for the 
desirability of this in any prime mover, there is only one 
most economical speed of the vanes for a given turbine 
working under given conditions, and any drop in speed will 
detract seriously from the efficiency. In the case under 
consideration the speed variation is from 1,070 to 1,040 
revolutions per minute, or nearly 5 per cent. without any 
adjustment of the regulating spring, which, however, is 
used to keep the speed constant. 


The figure shows the genera! arrangement of the 
governor and valves. The steam is admitted to the turbine 
in a series of puffs, in the present case one for every 
64 revolutions of the turbine, or about 160 per minute. 
Steam is supplied from the range through the stop valve to 
the steam-chest, S. Ch, and es to the turbine casin 
through the double-beat valve, D B V. This is raised and 
lowered periodically by the action of steam pressure on the 
relay piston, R P, forcing it up against the spring and 
lifting the double-beat valve with it, the spring closing 
it again on the steam being exhausted from the relay 
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cylinder. In the older and smaller types the steam which 
leaked past the neck bush, N B, was utilised for this pur- 
pose, but there is now fitted a small supplementary valve, 
having a long tapered plug, capable of fine adjustment. 
This cannot be seen in the sketch, being fitted to the front 
of the cylinder and connecting it to the steam-chest. The 
exhausting of the steam is effected by the relay plunger 
valve, R P V, whieh is raised and lowered alternately by 
a link from the governor rock shaft, G R S, this being 
given & rocking motion by the cam shaft, C S. The cam 
is driven by worm gearing off the turbine shaft, and the 
governor is itself driven off the same worm shaft by bevel 
gearing. It is a spring loaded, bellerank armed governor, 
without any special features, and is fitted with a regulator 
spring and handwheel to adjust the s The effect of 
its action is to alter the mean height of the rock shaft, and, 
therefore, the lift of the relay plunger valve, so that the 
latter is opened more or less in accordance with the load, 
and thus effects the exhausting of the steam from 
the relay cylinder in a greater or less degree, the steam 
passing from the passages shown in the sketch through a 
pipe to the condenser, or to atmosphere in the case of a 
non-condensing turbine. It should be clearly understood 
that this relay plunger valve does not affect the admission 
of steam to the reluy cylinder, but only the exhausting. 
Steam is being admitted all the time, but so slowly that it 
is only when the above valve is closed that it can attain 
sufficient pressure to open the double-beat valve. The 
result of this arrangement is to alter the duration of the 
puffs of steam admitted to the turbine, so that although 
the number of puffs per minute remains unaltered, the 
amount of steam passed at each puff will vary with the 
load. When the turbine is working at its maximum 
capacity, the puffs will merge into one continuous stream, 
and there will be no motion of the double-beat valve. It 
will be noticed that the cam shaft does all the work of 
operating the rock shaft and relay plunger valve, and the 
governor merely settling the amount of opening has but 
little work to do, which, of course, tends to aid steady 
running. This governor is in the present case supplemented 
by a similar one as an emergency governor, which is set at 
about 20 per cent. over speed and releases a catch which 
cause a heavy weight to drop and shut another double-beat 
valve, similar to the one shown, and in series with it. 
The governor described has given every satisfaction, as 
before stated, and with reasonable care should never go 
wrong or give any trouble. The governor dashpot, G D P, 
should be kept filled with clean paraffin, and, like all other 
dashpote, needs to be cleaned out at times, or it will stick 
and lead to bad governing. It is also necessary to take 
off the relay cylinder cover and clean and examine the 
relay piston at intervals, especially when the turbine is 
first put down, as any dirt in the cylinder will prevent the 
proper working of the piston. If a supplementary governor 
valve for admitting ateam to this cylinder be fitted it 
should be kept locked, as it is not necessary to adjust it 
when once set, and should it be altered whilst the turbine 
5 5 HR big variations in speed would probably result.— 


_ Answer to No. 645 (awarded 7s. 6d.).—The steam-turbine 
is mostly used at the present time for driving electrical 
machines than for any other purpose in land engineering, 
on account of its one great advantage over the ordinary 
reciprocating steam-engine, and that is the uniformity of 
the turning effort. it creates on the shaft. Thus is obtained 
& constant angular velocity of the armature of the electrical 
machine, which is directly coupled to the shaft of the 
turbine. But, as is the case with the ordinary steam- 
engine, we require a reliable governor which will easily 
respond to any variation in the load on the turbine, and 
thus vary the speed accordingly. 

Fig. 1 gives the general arrangement of the governor 
mechanism which is used on the Parsons steam-turbine. 
It is of the flyball type, and the crank levers to which 
the balls are attached are swung on knife-edges instead 
of pins. F and G are two loose collars which can slide 
up the spindle, S. The collar F is pressed downwards 
on to the two small wheels projecting from the ball levers 
by means of a spring (omitted in diagram), but when the 
governor rotates the wheels press upwarde (owing to the 


THE ELECTRICAL ENGINEER, JANUARY 15, 1904 


centrifugal force pushing the balls outwards) against the 
force of the spring, thus raising the collar F. Also, due 
to the connection 
the lever, H, is raised, because cf the 
it being carried in the grooved collar 
D and E are fixed, and the rod C receives a vertical 
reciprocatin 
turbine. y 

mitted to the lever, H, and then indirectly to the valve 


tween collar G and the flyball arms, 
E? projecting from 
. Now the points 


motion from an eccentric attached to the 


This motion, as it can easily be seen, is trans- 


rod, V, which works a small relay valve, A. As this 
valve travels up and down it admits steam to the 


Fio. 1 


cylinder, M, and thereby forcing the piston, B, upwards 

inst the compression of a spring (shown in section). As 
the valve, A, closes the cylinder to steam and opens to 
exhaust the spring forces the piston downwards, and the 
used steam is exhausted. The piston, B, thus gives con- 
tinuous reciprocating motion to the main valve rod, and the 
steam is admitted to the turbine in a series of puffs, as the 
main valve opens and closes at constant intervals of time 
It can easily be seen that if the time of the relay valve 
opening to steam be lengthened or shortened, a correspond- 
ing variation in interval of admission of the steam to the 
turbine by the main valve will take place. This is exactly 
what the action of the governor depends upon ; as the speed 
of the governor balls vary, so the fulcrum pin in the rod, 
H, is raised or lowered, and consequently the plane of 
oscillation of the relay valve is varied, which allows a 
longer or shorter period of steam and admission to cylinder, 
M, and thereby a corresponding variation in the main 
steam supply. The pufis of steam admitted to the turbine 
are of either long or short duration according to the load, 
but at full load they merge into an almost continuous blast. 


Spring 
- [3 = 3 
B ~ 
$ Ae 
, DRM Ca = a 
0 V 1 l l 
| — — Senes Coil = 
Fic. 2. 


Very successful use has also been made of the electrical 
governor, which is shown diagrammatically in Fig. 2, 
this type being only adapted co a turbine driving a dynamo, 
but it works a relay valve in an exactly similar manner to 
the governor previously described. In the system of levers 
B and C are the only fixed points, and reciprocating motion 
is given to the rod A. This is transmitted to the rod 
D, which actvates the relay valve. The lever E is 
supported by a sensitive spring, and to the end of E is 
attached a soft-iron core which works in a solenoid, there 
being two windings—series and shunt—which are excited 
from the mains supplied by the generator. When in opera- 
tion, the relay valve oscillates continuously, and the core 
moves a very small amount by reason of its mass. At the 
same time it is ready to respond to any change in the 
magnetic pull of the solenoid created by any difference in 
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pressure on the mains from which it is excited. Thus the 
position of the lever E is varied relatively to lever D, and 
the relay valve is controlled in the same way as in the 
previous case. As the pressure falls in the mains the 
solenoid indirectly actuates the relay valve, which causes 
the admission of steam to the turbine to be increased, and 
thereby raise the speed of the generator. — H. R. G. 


Answer to No. 645 (awarded 78. 6d.).—It is not indicated 
in the question what make of turbiae the governing 
arrangements of which it is required to describe, but as 
the Parsons steam-turbine is the most common kind at 
present in use in England, I presume that is the one 
* A. D." wishes to be enlightened upon, though De Laval 
turbines are running—and running well, too, I believe— 
in several parts in this country, and now the patents 
are running out many new makes are being put on the 
market. Owing to the adaptability of the steam-turbine 
to the driving of dynamos, they are usually made for 
this purpose, so I shall first describe the Parsons electric 
governor. 

Fig. 1 is a sectional elevation of same In this A is 
the double-beat valve admitting steam to the turbine; 
B is the steam space, from which the steam goes through 
valve A to the turbine; C is a rather leaky bush; D is 
& piston attached to the main valve rod, E; E is the 
main valve rod; F is a spring tending to force D down 
hard, and thus shutting valve A; G is a valve worked 
by the combined actions of the cam lever, H, and the 
solenoid arm, K ; H is the cam lever, which has a rock- 
ing motion up and down off an eccentric driven from 
the turbine main spindle by means of a worm and worm- 
wheel (not shown) ; J is where the cam lever, H, is pivoted, 


and so L is given an up and down motion ; K is the solenoid 
arm, pivoted at the point L, and supported at one extremity 
by the combined pulls of the solenoid, M, on the plunger, 
N, and also the spring P and at the other extremity 
works upon the valve G ; M is a solenoid wound with many 
turns, and connected across the brushes of the dynamo; 
P is a spring variable in length at will, tending to pull the 
plunger, N, out of the solenoid, M ; Q R are two passages, 
allowing steam which has leaked past the bush, C, to escape 
quicker than it can leak again. 

Now suppose valve G is closed, then steam leaks past C 
into the space below the piston, D, and, being at about full 
pressure, lifts D against the action of the spring F. The 
action of lifting D opens the main valve, A, allowing steam 
to pass into the turbine. As the turbine is assumed to be 
running, almost as soon as this has happened valve G opens, 
allowing the steam below D lifting up this piston to escape 
round to the top side through Q and R, and so awsy. 
Spring F immediately forces D down, as the steam escapes 
from below quicker than it can leak in past bush, C. 
As -D is forced down, main valve, A, is clossd, and 
no more steam passes into the turbine till valve 
G again closes, and the same cycle of operations 
is gone through again. I think it will now be seen 
how this main valve allowing steam to pass into the 
turbine is worked, and it will also be noticed that the 
steam arrives at the turbine blades in a series of puffs or 
gusts, and not in a constant stream, owing to valve G 
being not always closed. It will now be seen that the 
movements of opening and shutting of the valve G are 
governed by the movements of the lever K, which is con- 
trolled by the movements of the point L. The move- 
ment of L is due to two motions as before indicated: 
(1) an up and down motion due to the eccentric worm and 
wormwheel on the main shaft, which, it will he seen, will 


have a perfectly constant amplitude; (2) an up and down 
motion due to the differences in the pulls on the other 
extremity of it of the spring P and the solenoid and 
plunger, M and N. | 

Now, if valve G were simply worked by the motion due 
to the eccentric, etc., for a constant ine. the duration of 
each gust of steam into the turbine would be the same; 
but if the load varied, the speed would either increase or 
decrease, as in the case of load coming off machine would 
race, and although the duration of each gust of steam into 
the turbine would be less, still the total number of gusts 
would inerease, and the net result would be that the 
machine would stil continue to race, and there would be 
no governing at all. When, however, we also take into 
account the motion due to the pull of the aolenoid, we 
now get a very good governing action, as if the machine 
should tend to race owing to load having been thrown off, 
the increase of speed will bring up the volts on the dynamo; 
hence it will send a greater current round the coils of the 
solenoid, which will, therefore, exert a greater pull on the 
plunger, and so draw it in a bit further; and then, taking 
the whole lever K as having its fulerum at the point L, 
it will raise the other end, thus raising the valve G more 
than it already has been running at, and so will increase 
the time during which the two passages, Q and R, are open, 
and piston, D, is forced down longer by spring F for each 
main valve opening cycle, and the duration of each gust 
of steam into the turbine is lessened and the machine tends 
to run slower. And vice versd, if load increases, speed 
tends to decrease, volts will drop ; hence pull on N by the 
solenoid will not be as great, and spring P will pull up the 
end of the arm, thus tending to lower valve G, and tharo. 
fore increasing the length of time when Q and R are closed, 
so steam leaking past C raises piston, D, longer for each 
valve-opening cycle, and the duration of each gust of steam 
into the turbine is increased, and the machine tends to 
speed up to its constant speed. Thus it will be seen that 
the governor governs so as to keep a constant voltage 
across the terminals of the machine, and so incidentally 
rights any slight variation in the voltage of a machine 
due to the load, as it is a well-known fact that 
the voltage on a shunt dynamo tends to fall as 
the load on the machine increases, and vice versó. Thus 
this type of governor allows you not to keep such a 
constant watch on the voltmeter, and obviates to a more 
or less extent the trouble of every now and then having 
to ran to your rheostat handle. So far, however, I have 
assumed that “A. D.s” turbine is driving a dynamo. 
Possibly this is not the case, and so he would not be able 
to govern it by means of the solenoid, but it will be seen 
that he could substitute an ordinary type of governor and 
balls for the solenoid and plunger, seeing that as the speed 
increases the lever is depressed and the duration of the 
steam gusts lessened, and the speed consequently brought 
to the normal. 

The above is, I think, a very reliable type, and is fitted 
to the turbine whose running I have had to do with. I 
have made use of an illustration in R. M. Nielson’s book 
on the “S:eam-Turbine,” published by Longmans, for my 


above diagram.—E. R. ALEXANDER. 


u, 646.—Give an explanation of reactance voltage 1 a 
ow 


Question 
dynamo, and s reliable method of how to calculate same. 
does it affect the sparking conditions of a machine ? 


Best Answer to No. 646 (awarded 105.).— When an alter- 
nating current is applied to a circuit containing resistance 
and self-induction the apparent resistance of the circuit 
is given by the expression JR? + (277 Ly, in which R is 
the ohmic resistance, L the inductance, and n the frequency. 
This expression is usually called the “impedance.” Now, 
when the obmic resistance is small the term R? will be 
very small when compared with (2 n L)?, especially if the 
frequency is high. The expression thus becomes 2L, 
and is called the “reactance” of the circuit. If C be 
the value of the current at any instant, the “reactance 
voltage" (or voltage of self-induction) will, therefore, be 
£v-nLC. Now, in the armature of a modern direct- 
current machine the reactance voltage in the coil short- 
circuited under the brush is that voltage due to the 
lines induced in the coil by the current undergoing 
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reversal which, being a rapidly changing current, is 
accompanied by a rapidly changing magnetic flux of 
self-induction through the circuit traversed by it. As 
the coils successively arrive at the position of short-circuit 
under the brush, they cease for a moment to be part of the 
main circuit of the armature winding from negative to 
positive brushes, and the current of constant strength, 
which had up to the moment before been flowing through 
them, must stop and reverse—i.c., it must undergo one-half 
of a complete cycle during the very brief time that the coil 
is short-circuited under the brush. In order that satis- 
factory commutation shall take place, we may either 
depend upon electromagnetic assistance in reversing the 
current in this coil, or adopt such proportions for the coil 
that the reactance voltage in it has, at full load, such a low 
value as in itself to ensure freedom from sparking. 

The latter method is, in the writer's opinion, much the 
preferable, and a thorough understanding of this method 
can be got from the following, which comes from Mr. W. B. 
Esson, who recently said: You probably want some kind 
of fringe for bringing the current in the section to zero and 
reversing it, but the magnitude of this fringe must be 
dependent on the reactance voltage. Make the reactance 
voltage negligible, and then you can be independent of this 
fringe ; or, in other words, you can do without a positive 
field, and work even with a negative one. The 
idea of reactance is not new, and when the matter is looked 
carefully into, reducing the reactance voltage really means 
making the commutator sections for a given machine 
as numerous as possible.” (Proc, Inst. E. E.,, vol xxxii, 
p 464.) The last sentence can be completed further by 
adding, Thus making the cross-section of the magnetic 
circuit linked by each turn as small as possible.” 

The reason why reversal by means of the impressed 
magnetic field is so undesirable, is that, as the load 
increases, the distorting influence of the armature current 
distorts this field further away from the geometrical 
neutral point. Hence, while the ideal brush position at 
no load is at this point, an increase of load and of 
current in the armature would be best provided for by 
an increased rate of change of the impressed magnetic 
field linked with the short-circuited coil, to offset the 
increased reactance voltage in it, this reactance voltage 
increasing, of course, with the load. Now, to have a 
portion of the impressed magnetic flux linked with the 
coils when short-circuited under the brushes, the latter 
must be slightly displaced from the geometrical neutral 
point. Then, for some value of the load, the reactance 
voltage will be just offeet by the E.M.F. induced in the 
coil by the impressed field. ith increasing load we should 
require a stronger impressed field to neutralise the higher 
- reactance voltage set up by the increased current. Instead, 
however, of this being the case, the magnetic flux is dis- 
torted, in proportion to the load, further and further away 
from the neutral point. Even if it were permissible to 
alter the brush position as the load increased, there would 
always be some limit to the load where there could not be 
found any brush position where the rate of cutting of this 
impressed flux by the short-circuited coil would be sufficient 
to offset the reactance voltage in that coil. 

So much for the process of electromagnetic commuta- 
tion, which, by means of auxiliary features in the design, 
has been employed extensively. But it is much better 
to proportion the armature for low reactance voltage at 
full load, and thus make it at all loads inherently incapable 
of sparking. In this process the impressed magnetic field 
is not made use of, and reliance is placed upon the small 
inductance of the coil for obtaining sparkless commuta- 
tion at the instant of abrupt change in current strength 
as the coil leaves the brush. This leads to commutators 
of rather large diameter having the segments narrow and 
numerous, and. hence to increased cost for labour. . But 
the great decrease in the “stray” losses in commutation, 
ensuring a temperature: rise of not over 12 bdeg. C. per 
watt per square inch of cylindrical radiating surface, 
enables the commutator to be made proportionally shorter 
than in cases where there exists a considerable probability 
of from 50 to 80 per cent. higher total commutator 
losses than are attributable to brush friction and contact 
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effected, as the radiating surface need not be so great as 
where these “ stray " losses exist. 

The general method of calculating the reactance voltage 
will now be given, after which it will be applied to the 
calculation for a machine. It has been previously stated 
that the current in coils, as they arrive at the position 
of short-circuit, must undergo one-half of a complete 
cycle during the very brief time that the coil is 
short-circuited under the brush. Now, this change in the 
value of the current doubtless takes place at a rate very 
different from that of a sine wave change, but as no satis- 
factory experimental data are available, and, further, an 
experimental determination would be very difficult, it is 
convenient (for the sake of uniformity in the calculations) 
to make the assumption that this rate of change of current 
follows a sine law. The rate at which commutation takes 

lace (expressed in cycles per second) is now required. 

t P be the peripheral speed of the commutator in inches 
per second, and T the length of the aro of contact of the 
brush in inches. The current is therefore reversed in 


: seconds, which is the time of one-half of a oycle, and, 


consequently, the frequency of commutation is aT cycles 
per second. We farther require to know L — i.e, the mutual 
inductance of one. coil between adjacent segments with 
relation to all the coils simultaneously undergoing com- 
mutation. Now, all the coils simultaneously undergoing 
commutation are active in setting up lines through any one 
short-circuited coil. Hence we must estimate the total 
E M.F. set up by all these simultaneously short-circuited 
coils, and ultimately the flux resulting from the sum of 
their magnetomotive force. 

From fairly satisfactory experiments there have been 
deduced as practical values for open slot windings that for 
the “embedded” portion of the coil there will be set up 
12 C.G.S. lines per ampere-turn per inch of “embedded 
length.” For the free length —i e, the end connections 
and also that portion of the rest of the turn corresponding 
to the space occupied by the core ventilating ducts—there 
will be set up two C.G.S. lines per ampere-turn per inch of 
“free length.” It must further be noted that if each side 
of the short-circuited group of coils consists of % conductors, 
then m ampere-turns are concerned per inch of "embedded " 
length in setting up lines through any one of the short- 
circuited coile, whereas for the “free” length only 


™ ampere-turns per inch of “free” length are concerned. 


This will be rendered clear by reference to Fig. 1, in which 


Fic. 1. 


a group of short-circuited coils are shown in full lines. It 
will be seen that for the “embedded portion, the coils 
simultaneously undergoing short-circuit at the other brush 
(shown by dotted lines) have also an effect in setting 
up lines through the coils under consideration, but for the 
“free” portion they bave no effect. This point should 
be carefully noted, otherwise a little confusion may 
be experienced in the working out which is given 
below. Furthermore, it should be noted that the 
“linkage” of magnetic lines and short-circuited turns per 
coil between segments is equal to the above deduced 


resistance loss. Thus a proportional saving in material is | total flux set up through any one short-circuited coil 
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between adjacent "ne multiplied by the number of 
turns in one such coil. 

The above method can now be applied to the calcula- 
tion of the reactance voltage in a given case—viz, a six- 
pole 250-kw. generator : 


Specification. — Number of poles, 6; kilowatts, 250; 
revolutions per minute, 320; terminal volts, full load, 
550 ; ditto, no load, 500; amperes, full load, 455. 

Armature, —Number of slots, 150; number of face con- 
ductors, 1,200 ; conductors per slot, 8; number of circuite, 
6; style of winding, multiple-circuit single; type of con- 
atruction of winding, barrel-wound drum; effective length 
of armature laminations, 9:9in. (by effective length is meant 
the net length of the armature laminations); mean length 
of one armature turn, 845 in.; amperes per circuit (C), 75:7. 

Commutation.—Number of segments in commutator, 600; 
number of segments per pole, 100; diameter of com- 
mutator, 37-4in.; periphery of commutator, 117:3in. ; 
peripheral speed, 625in. per second (= P); length of 
arc of contact of brush (= T) 0625in.; frequency of 


commutation, 500 cycles per second, m xL width of 


& segment at periphery (including insulation), O 197in. ; 
maximum number of coils short-circuited under a brush, 4 ; 
turns per coil (w), 1; maximum number of simultaneously 
commutated conductors per group 00 8; “free length” 
per turn (f), 64:7in.; “embedded ength ” per turn €) 
19 8in.; lines per ampere-turn per inch of “free length” 
(u). 2; lines per ampere-turn per inch of “embedded 
length (v), 18; lines per ampere-turn for,“ free length” 
(u x f) 129; lines per ampere-turn for “embedded 
length " (v x e), 2358; lines per ampere for “free length ” 


¢ X UX 7 =p, 516; lines per ampere for embedded 


length (r* ve) =, 1,900; total lines linked with short- 
circuited coil per ampere (p+ ), 2,416; inductance per 
segment“ (L), 000024 henry; reactance of short-circuited 
coil (22 r n L), 075 ohm; reactance voltage of short- 
circuited coil (= 2 v n L C), 5:7 volts. 

Further data of this machine which may be of interest 
are: volts per commutator segment, 5:5; armature ampere- 
turns per pole, 7,600. 

Brushes.—Number of sets, 6 ; number per set, 4; area of 
contact of one brush, 1:09 square inches; type of brush, 
carbon. 

It bas been found in practice that for a machine of this 
sizə the value of the reactance voltage—viz., 5:7 volts— 
permits of sparkless commutation at full and also at con- 
siderable overloads. With smaller machines, of course, 
this value should be reduced. 

The above example has been worked out for a multiple- 
circuit winding of the armature (sometimes termed a lap” 
winding). The method of calculation is exactly similar for 
two-circuit windings,+ but in this case the correct number 
of amperes per turn will be total amperes from commutator 
divided by 2, and is independent of the number of brush sets. 
When only two brush sets are employed, the value found 
for the reactance voltage by the above method will have 
to be multiplied by the number of pairs of poles. This 
will be clear on reference to a diagram of a two-circuit 
winding. When as many brushes are employed as there 
are poles, the calculation then is the same as for a multiple- 
circuit winding (the correct value for “amperes per con- 
ductor” being inserted). A word may be said of the 
interpretation of the above method when used in con- 
junction with multiple windings—7.e, two or more single 
windings superposed upon the same armature, each furnish- 
ing but a small part of the total current of the machine. 
For a multiple-circuit double winding care must be taken 
to employ the right value for the current per conductor— 
viz., ono-ha'f that for a multiple-cireuit single winding— 
and also to note that the time during which a coil is short- 
circuited under a brush is for a given width of brush less 
than for a multiple-circuit single winding.—REACTANCE. 


* The inductance of one coil with relation to a// the turns simul- 
taneously short-circuited equals (/ +7) x 1 « 10^", or 2,416 ~ 10 8, 

F. For the distinction between multiple-cireuit and two-circuit 
windings see the Electrical Engineer for July 3, 1925, pp. 19 and 20. 

+ Ibid, p. 20, Fig. 2, 


Answer to No. 646 (awarded 78. 6d.).—The study of 
reactance voltage and the introduction of the term is 
principally due to Messrs. Parshall and Hobart. It is an 
inductance effect, and is defined by them as “the voltage 
estimated to be induced during the process of commutation.” 
The following example is from ‘Electric Generators,” by 
the above authors, and illustrates for one case the calcula- 
tion of reactance voltage: Output, 200 kw.; voltage, 
550; revolutions per minute, 750; four-pole continuous 
current; four-circuit single winding; 120 slots, four con- 
ductors per slot; diameter of commutator, 20in., 240 
segments; brushes, '75in. thick; segments, 26in. wide. 
There is one complete turn per segment, consequently 
three complete turns is the maximum number being short- 
circuited at one brush at any instant. 


The figure shows a group of adjoining conductors in 
the slots occupying the commutating zone between two 
pole-tips. Three of these conductors are short-circuited at 
one brush and three at the other, altogether six on the 
conductors in 14 slots. | 


Full-load current = n = 564 amperes. 


Current per circuit = * — 01 amperes. 


During the pee of short-circuit this current of 91 
amperes must die down to zero and increase to 91 amperes 
in the opposite direction by the time it emerges from the 
brush, so that it may be able to join the other side of 
the circuit. Í 
We now go où to calculate the inductance, and in doing 
80 it must be noted that the coil is situated in a varying 
flux, caused not only by the changes in the coil under con- 
sideration, but by the changes in five other adjacent coils 
as well. The voltage induced will be six times as great as 
if the coil had alone been undergoing commutation at the 
moment. It should also be noted, by the way, that since 
it is the voltage in one turn that is wanted, it will not be 
tho square of six times as great: Gross length of lamina- 
tions = 10in.; flux set upin one turn per ampere in that 
turn and per inch of length of armature lamination 
=20 C.G.S. lines; .. flux of self-inductance = 10 x 20 
= 200 lines; self-inductance = 200 x 107" 0000020 henry ; 
mutual inductance of one turn with relation to six turns 
simultaneously undergoing commutation ».6 x 0000020 
= ‘000012 henry; circumference of commutator = 20 x 3:14 


= 62 8in. ; revolutions per second = 60 


speed of commutator — 628 x 12 5 — 785in. per second; 
thickness of radial carbon brush-:75. Current is com- 


pletely reversed in 785 = 00095 seconds, which is the time 


- 12:5; peripheral 


Consequently the reversal 
= 530 cycles per 


of completion of a half cycle. 


rs at an average rate of 
oocu an age r . 


second. 

We now require to make a very unwarranted assump- 
tion—for want of a better—of a sine wave of variation : 
reactance = 2 x m x 530 x 000012 = 040 ohm; reactance 
voltage = 91 x 040 = 3 6 volts. 

At a later date, and after further consideration of the 
subject, Mr. Hobart read a paper before the Electrical 
Section of the Glasgow Engineering Congress in September, 
1901. In it he gave the results of his study of various 
forms of coils, and giving values for the field per amyere- 
turn per centimetre length of coil. He gave two values, 
one for the embedded length and the othor for the free 
length or end connections. The values given, reduced to 
C.G.S. lines per ampere-turn per inch length of. coil, are as 
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follows: 10 C.G.S. lines per ampere-turn per inch of 
embedded length; two C.G.S. lines per ampere-turn per 
inch of free length. 

The following example illustrative of this method of Mr. 
Hobart is taken from Modern Electric Practice: Taking 
a case where we have two inductors, one turn per segment 
and four turns short-circuited under each line of brushes ; 
also embedded length per turn, 24in.; free length per turn, 
60in.; revolutions per minute of armature, 560 ; diameter 
of commutator, 28in.; thickness of brush, :875in.; linkage 
of embedded length = 8 x 10 x 24 = 1,920 ; linkage of free 
length = 4 x 2 x 50 = 400; total linkage, 2,520. 


2,520 


Then if L =inductance in henrys L = os e 0000252. 


The periodicity of reversal is given by 
nad, _ 6x 3:1415 x 28 


21 2x 875 


where — = periodicity of reversal; n=revolutions per 
second; d, diameter of commutator in inches; ¢ = thickness 
of brush in inches. 

Then if the current to be commuted by one line of 
brush is, say, 50, 


Reactance voltage =2 r ~ LC 
1 = 2 x 8˙1415 x 500 x 0000252 x 50 
== 2°17 volte. 


In order to get good results, and to ensure that heavy 
overloading may be possible without trouble from sparking, 
Mr. Hobart states that the reactance voltage should not 
exceed three volts.—T. McG. 


Answer to No. 646 (awarded 7s. 6d.).—The commutation 
of a continuous-current machine practically consists in 
causing an alternating current of high periodicity to flow 
in each section in turn under each of the collecting brushes. 
The current in the commutated section has first to be 
reduced from its normal value to zero, and then increased 

in to its normal value, but in the reverse direction, 
during the time the section is short-circuited by the brush— 
1.e., half a complete alternation has to be carried out in 
that time. This reversal of current is brought about partly 
by giving the brushes a lead so as to bring the section in 
question into a magnetic field by which a reversing E.M.F. 
ean be induced, and partly by the automatic increase in 
the resistance between the brush and the commutator 
segment which is about to leave the brush. The latter 
factor is only of importance when carbon brushes are 
re 

hanges of current in any inductive circuit such as an 
armature section—i.¢., a circuit capable of setting up a 
magnetic flux around iteelf when a current flows in it—are 
opposed and retarded by a back voltage of self-induction 
or reactance voltage, just as in an alternate-current choking 
coil or transformer. Thus, as soon as the current in the 
short-circuited section commences to fall, the magnetic flux 
looped with it due to its own ourrent, and which has 
nothing to do with the main flux of the machine set up by 
the field-magnet coils, also falls and sets up a voltage tending 
to prevent the drop in current. In order to ensure the 
current falling to zero, and then increasing to its full 
reversed value again in the time taken by the section to pass 
under the brush, it will, therefore, be necessary to find a 
stronger reversing field (by giving the brushes more lead) 
than would be necessary if the section had no reactance. 
Consequently the range of load over which a machine can 

kept sparkless is less if the reactance voltage is high 
than if it is low. The amount of flux looped with an 
armature section due to its own current depends on the 
amount of the current, the number of turns in the section, 
the length of the conductor embedded in the slots of the 
core, and the length of the end connections beyond the 
slote, The-reactance voltage set up in the section during 
commutation due to the cutting of this flux depends again 
on the turns in the section, the time of commutation—i.c, 
the peripheral speed of the commutator and the width of 
the brush—and also on the number of sections commutated 
at one time, for the changes of flux set up by any one 
section affect neighbouring sections by mutual induction. 
For the purpose of calculating the reactance voltage it is 
usual in practice to make the game assumption as for most 


— = 
. 


= 300, say. 


alternate-current calculations—viz, that the change of 
current in the commutated section follows a sine law. 
Though this assumption is probably far from correct, it 
serves well enough for comparative purposes, and the 
reactance voltage calculation based on it has been found to 
be a fairly reliable measure of the sparking qualities of 
continuous - current machines. The derivation of the 
formula for the calculation of the reactance bin by the 
best known method—viz, Hobart’s—was explained in 
detail in the answers to question No. 534 in the issue of 
this paper for Dec. 5, 1902, so need not be repeated here. 
The formula is: 
Reactance voltage = Ra : x C( € 19) , 1.39 10 
where R - number of revolutions per minute of the 
machine ; i 
D = diameter of commutator ; 
T = number of turns in a section ; 
S= maximum number of sections short-circuited by 
a brush at one time = the next whole number 
larger than the ratio 
Width of brush 
Width of one commutator segment with mica 
C= current in each conductor 
Total current of machine 
Number of poles 


for a "m coupled armature winding, and 
E otal current of machine 


JB — ——— — —— ee 


2 

for an ordinary two-circuit series-coupled 
armature winding ; 

„twice the length of the armature iron parallel 
to the shaft in centimetres ; 

y=the length of the two end connections in centi- 
metres—i e., the length of one complete turn 
of armature winding less z ; 

b= width of the brush (measured in the same units 
as D is measured in). 


The formula as it stands is correct for parallel-coupled 
armatures, but must bs multiplied by the number of pairs 
of poles for series-coupled armatures, as the short-circuit 
under the brush with series-coupled armatures consists of 
that number of sectiorsin series. The value of the reactance 
voltage worked as above should not exceed three or four 
volts for really good working according to Hobart, though 
satisfactory machines have been built with quite double these 
values.—Q. 


Answer to No. 646 (awarded 5s.).—The coefficient of 
self - induction is the term applied to the magnetic flux 
surrounding a conductor carrying a current of one ampere. 
Another term for this flux is inductance, and in text- 
books is usually denoted by the symbol L. The henry 
is the unit of inductance, and is equal to the cutting of 
105 C.G.S when one ampere is flowing along the con- 
ductor. When a circuit contains more than one turn the 
inductance is the sum of the fluxes surrounding each turn 


LxNx10^5-henrys 
where N equals the number of turns in the circuit. The 


term “reactance” has been ven to the product of the 
inductance, and 2 1 x (periodicity of the current in the 
circuit), and on the assumption that the current follows a 


true sine curve the following equation is obtained : 
Reactance voltage = 2 T. L. N. C. n, 


where n = periodicity of the current and C = the root mean 
square value of the current in amperes. In an alternating- 
current circuit the reactance, or more commonly called 
impedance, corresponds to the resistance in a continuous- 
current circuit, and as in the latter circuit resistance multi- 
plied by current equals volts (Ohm’s law), so reactance 
voltage equals reactance multiplied by current. The term 
“ reactance voltage" was first used by Mr. Hobart in his 
paper on this subject a few years ago. Now, in a oon- 
tinuous-current dynamo or motor the current in the arma- 
ture section short-circuited by the brush, has to fall to 
zero and build up in the opposite direction so as to reach 
its maximum value before the brush leaves it. Jf tbig 
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complete cycle is not carried out, a difference of potential 
will occur between the commutator segments as they leave 
the tips of the brushes, and thus will produce sparking. 
The reversal of the current in the short-circuited coil 
is produced to a certain extent by the action of 
the carbon brushes (which is explained very fully 
in & paper by Mr. Rothert in the Electrical Engineer 
of Nov. 21 and 28, 1902), but chiefly by the strength 
of the magnetic field at the leading pole-tip under 
which commutation occurs. The general practice of 
dynamo designers is to so design the poles and pole-pieces 
as to ensure as far as possible no variation in the field 
strength at the leading pole-tip due to distortion by the 
armature reaction. One method frequently adopted is to 
make a slot up the centre of each pole, thereby placing an 
air-gap in the path of the flux produced by the armature 
ampere-turns (see Fig. 1). 


SLOT 
POLE 
Fic. 1. 


Many rules have been brought forward for calculating 
the reactance voltage on continuous-current dynamos, but 
they are almost all based on the figures given by Mr. 
Ho at the Glasgow Congress. e latter does not 
profess to calculate the actual reactance volte, but to obtain 
figures proportional to the reactance volts which can be 
used for vomparing the sparking properties of different 
machines. From experiments Mr. Hobart discovered that 
with ordioary slot-wound drum armatures the inductance 
per centimetre length of conductor embedded in the slot 
per ampere flowing is four C.G S. lines, and that the 
inductance per centimetre length of end connections per 
ampere flowing is 8 C.G.S. lines. Referring to Fig 2, 
where three turns of an armature winding are short- 
circuited under the positive brush and three under the 
negative brush, the inductance of one turn with relation to 
all T turns simultaneously short-circuited can be calculated 
as follows : : 


Inductance per ampere-turn for end connections = ‘8 
x 20 x 4=64 C.G.S. lines. 
Ditto embedded conductors = 4 x 10 x 2 = 80 ditto. 


From Fig. 2 it is seen that each embedded conductor is 
acted upon by all the conductors short-circuited by the 
positive and negative brushes by induction, but each end- 
connection conductor is only acted upon by the conductors 
short-circuited under one brush, as the end connections 
do not overlap as in the case of the embedded conductors, 
consequently 

Inductance per ampere for end connections = 3 x 64 = 
192 C.G.S. lines. | 

Ditto embedded conductors = 6 x 80 = 480 ditto. 


Therefore, inductance of one turn with relation to all 
the turns simultaneously short-circuited 


= 672 x 107? = 00000672 henry. 
Assuming that the periodicity of reversal equals 500, 
. Reactance = 2 x x 500 x ‘00000672 = 0212 ohm, 


and if the current to be reversed in each set of brushes is 
100 amperes, 
Reactance voltage = 100 x 0212 = 2:12 volta. 


Mr. Hobart fixes the limit for satisfactory working at 
three volts, and this figure, from teste carried out by the 
writer, should not be used unless absolutely necessary owing 
to mechanical difficulties, as two volts isa far more satis- 
factory limit for general practice to obtain perfect com- 
mutation. The writer has given the above example at 
some length to explain clearly the meaning of the term 
reactance voltage. 

From the above example a general formula can be 
obtained for any dynamo or motor as follows : 


Let z = number of turns in one armature section; 
a- length of embedded conductor—i.c., length of 
armature core ; 
b= length of end connection. Then 
Inductance = 3:2 x (5 a + b)—8ee complete working of above 
example ; 

Reactance voltage = 2 rxnxCx32n(5 a+6)x 105 
where C = current in armature section ; | 
n = periodicity of commutation or time of short- 
circuiting a section of the armature.—P. 


THE LIGHT THAT FAILED. — 
(With apologies to Mr. Kipling.) 


There’s a Chief in a certain city 

Who mourns for the light that failed ; 
There's many a man, more’s the pity, 
Who thinks he should be gaoled, 
And there’s Tom and Jack and Harry 
Who worked till the gaslight paled. 


The 'bus bars shorted across— 

A greaser screamed and fled, 

And a ten-foot arc from the H.T. side 
Followed him as he sped ; 

While with a grating, jarring, sickening sound 
The crankshafts turned around. 


There's a “short " on the traction circuit, 
There's an “ earth ™ on the lighting main, 
The switchboard’s burnt to a cinder, 

And the Shift Engineer's insane. 

It is five p.m. in the evening, 

No light to-night—that’s plain. 


The Committee men sat and talked 

And much brainy speech did flow, 

While the grocer explained to the butcher 

How he could have run the show ; 

Bat Tom and Jack and Harry worked with might 
and main 

And Santa Claus expressed surprise, when the 
arcs ehone out again, C. H. S. 


el e 


APPOINTMENTS VACANT. 


Fitter-Driver, Brierley Hill, Statfs. Wages 30s See advertisement, 

Electrician to take charge of test-rcom of large electrical enginecr’s 
works. See advertisement in last issue. 

Chief Assistant Electrical Engineer, Croydon. £200. Applica- 
tions by Jan. 50. See advertisement. 

Tramways Manager, Stockport. 
cations to the Town Clerk by Jan. 25. 

Clerk, Stockport tramways department. 
Applications by Jan. 25. 

Mains Superintendent, Wimbledon. 
Jan. 26. See advertisement. 

Assistant Superintendents of Telegraphs, Ceylon. 
Rs. 5, 500, rising to Rs.5,000 by biennial increments of Rs. 500. 
Applications to Crown Agents for the Colonies, Whitehall-gardens, 
London, S.W., by Jan. 30, 


Salary £300 per annum, Appli- 
Salary £100 a year, 
£125. Applications by 


Salary 
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MONEY. 


“Why do you tell the same thing twenty times!” was 
the question, and the answer came, Because it is not 
learnt or understood by telling nineteen times.” A very 
appropriate reply, but one that is too often forgotten. The 
present condition of the money market was foretold ; it is 
bad, but as yet many people refuse to realise the fact. 
Schemers put forth schemes with estimates which assume 
that money is plethoric and can be bad as cheaply as it 
could be had a few years ago. Jast consider one or 
two phases of the question. As a test look once 
more at Marylebone. It wants, say, two millions, which 
not long since could have been had at 3 per cent., 
now probaby not under 4 per cent., if for that—a 
difference for interest of twenty thousand pounds a 
year. Apply this view to any undertaking which 
involves compulsory payment of interest, and you at once 
see that the revenue of the undertaking must be at least 
twenty thousand pounds a year more than would have been 
necessary at the lower rate of interest. In order to obtain this 
amount the charges for the product must be increased, for, 
as a rule, the consumer pays. Directly this fact is realised 
we must goa step further and point out that the charges 
made by the new undertaking will most certainly be 
compared with the charges of some older undertaking 
carried out when money was cheaper, with a result not 
flattering to the new undertaking. Of course, the different 
conditions will not be mentioned, but the worse result 
will be attributed to bad management and organiea- 
tion. Enough has been said to show how fallacious 
mere figures may be, and that in reality a concern 
showing worse results may have been more economi. 
cally engineered and better managed in all respects 
than the one giving better results. It has been 
assumed that though money may be dearer it can be 
obtained, but this is just what canrot be done at the 
present time. Scheme after scheme can be put forward 
of work necessary, of work with great potentialities, but 
money is so hard to get that the work can often be carried 
out only by getting contractors to finance. We are not 
quite sure, but when the history of modern progress 
comes to be written it will be found that contractors 
financing jumped into extreme  prominence with the 
introduction of the electrical era. This method of 
finance is not so good as that which holds when the 
customer has the money to pay for what the contractor is 
asked to do. Manufacturing firms are, in the electrical 
world, generally contracting firms, and under existing con- 
ditions must be financiers alao. This brings us to a further 
point that money having been scarce amongst home con- 
tractors, as well as with other people, foreign contractors 
and financiers have during the past three or four years 
been able to make considerable headway here because they 
could command money. It is, therefore, with some degree 
of comfort that we contemplate the finish of the Great 
Northern and City Railway, a concern of the highest 
importance, carried out under the auspices of an entirely 
British company, though it seems conclusively only by the 
financial aid of the contrastors—Measrs. S. Pearson and Son. 
This railway is exceptional for more reasons than that it 
is an all-British line, which most of the new tubes are not. 
As a means of relieving congestion in traffic on the older 
lines, it is practically unequalled amongst the large number 
of tube schemes now in progress. The journey from 
Finsbury Park into the City by any of the railways now 
available has for years been a most uncomfortable one to 
all having to travel during the busy hours night and 
morning. The number of people to be carried has vastly 
exceeded the limits of accommodation, not only of the 
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trains, but also at the railway stations mostly used. The 
overcrowding has been excessive, and, as far as can be 
seen, it bas been quite unavoidable. This new railway 
will by its more direct route vastly improve matters, 
and will save those wishing to get from Finsbury Park 
into the City both time and money. It will be remembered 
that Mr. James Swinburne at the Institution dinner last 
year remarked on the impoesibility of improving means of 
communication, because when you doubled the facilities 
four times as many people wished to use thom. It 
remains to be seen how far this will be true with the 
Great Northern and City Railway, but we are sure 
that the traffic morning and evening will severely test 
even the large accommodation provided on the trains. 
The engineers of the line have partially allowed for 
this by providing long platforms, and we trust that 
the seating accommodation of the trains will be 
increased as it is found necessary. The excellent 
system of control provided by the multiple-unit system 
with three motor coaches also enables the length of train 
to be reduced in the slack portion of the day. The advan- 
tages of this new all-British deep-level line over the older 
types of tube railways may be summed up as follows: 
The composite brick and iron tube is quieter, the ventila- 
tion is better, the means of access more convenient. Lastly, 
the risk of fire in the stations or on the trains has been 
reduced to the vanishing point by careful detailed design. 
The line is an example of modern engineering work of 
which we as a nation may be proud. 


OBITUARY. 


The Late Mr. R. C. Quin. 

We regret to record the death by drowning of Mr. R. C. 
Quin, à member of the firm of Quin and Speight, consulting 
electrical engineers, Victoria street, S. W., whose tragic end 
occurred at Tamney, co. Donegal, on Monday. Mr. Quin 
was with a party of engineers surveying a quarry, and 
while standing on the pier a tidal wave swept in and washed 
him into the sea. A gallant attempt was made to save him 
by Mr. Margerison, of Bradford, the owner of the quarry, 
and at the inquest on Tuesday the jury highly commended 
Mr. Margerison’s bravery. Mr. Quin throughout his life 
had been intimately connected with municipal electrical 
work, and he claimed that the length of time he had served 
was only exceeded by Mr. Sidney Baynes, his former chief 
at Bradford. It was at the electrical works in thia town 
that he firat commenced his experience with corporations, 
after having been a pupil of Mr. J. N. Shoolbred, the consult- 
ing engineer for the original scheme at Bradford. From 1891 
to 1896 he acted as assistant engineer to the Brighton Cor- 

ration, and was then appointed as resident engineer at 

lackpool. This position he held until March, 1902, but 
for three years previous to this he had carried on a large 
consulting practice with Mr. Speight. Mr. Quin, as con- 
sulting engineer, was responsible for a large amount of 
lighting and tramway work in the Lancashire district, and 
had a wide circle of friends there. He patented numerous 
electrical devices, many of which have come into considerable 
use. One of the first of his patents, taken out in conjunc- 
tion with Mr. A. Wright, was for the combined alternating 
and continuous current system used at Brighton. A better 
known patent was that designed to prevent the fall of a 
live trolley wire. This apparatus, first shown at Blackpool, 
was fully described in our columns at the time, and it has 
had the approval of the Board of Trade. We much regret 
that such a promising career has been ended in such a 
manner, and at the early age of 39, as Mr. Quin has 
rendered very great service to the electrical profession as 
a whole. 


The Late Dr. Friedrich von Hefner-Alteneck. 


We regret to have to announce the death on 
Thursday last week of Dr. Friedrich von Hefner- 
Alteneck, who in the past was responsible for so much 


original work in the early days of the development of 
electrical engineering. After a good education at the 
polytechnic schools at Zürich and Munich, he was led by 
what he saw at the Paris Exhibition of 1867 towards 


electrical work, obtaining in that year a small position in 


the shops of Messrs. Siemens and Halske. He was quickly 
promoted, and finally held a directorship in that firm. It 
was he who in 1872 invented the drum winding for the 
armatures of direct-current dynamos, and he also took a 
great part in the development of arc lighting from the old 
Jablochkoff candles. Herr von Alteneck had to do with 
a vast number of improvements in electrical apparatus. 
Amongst his inventions is a transmission dynamometer for 
measuring the force transmitted by a belt. This instrument 
is widely known, but it has not obtained the general use 
which has been accorded to the more recent work of the 
deceased. We refer to the standard of light called by his 
name which was introduced in 1883, and is now almost 
exclusively employed in Germany. It is known under the 
name of the Hefner standard. The contributions of 
the deceased to technical literature were numeroue, and 
always highly valued. Since his retirement from active 
work with the above-named firm he had devoted himself to 
private research with considerable results. He will be 
much regretted in Germany, where he had a wide circle of 
friends amongst technical men. 


The Late Mr. Ernest Thompson. 

We regret to announce that Mr. Ernest Thompson, of 
the firm of Nalder Bros. and Thompson, died on Sunday 
last after a long and painful illness. Mr. Thompson had 
been managing director of the above firm since its inception 
in 1896, and had done much good work in the standards 
of electrical measuring instruments on a commercial basis. 


THE BRISTOL FIRE—ITS PROBABLE CAUSE, 
EFFECTS, AND PREVENTION. 
BY W. H. CLOTHIER. 
(Continued from page 59.; 


Part IJ.—TuHE FAULTS. 


Let us assemble concisely as possible, firstly, the respective 
faults developed at the origin of the trouble and, secondly, 
the obstacles which handicapped the speedy re-establish- 
ment of the supply. 

Firstly.—(1) Primary fault, at present not disclosed, on 
some part of the system, causing excess current through 
machine fuses. (2) Failure of machine fuse or fuses, and 
the consequent development of an arc on the switchgear. 
(3) Fire spreading to cables, platform, and roof. 

Secondly.—(4) Time requisite to shut down the machines 
and so atop the arc. (5) Time taken to extinguish the fire. 
(6) Time spent in obtaining light and examining the 
damage. (7) Time required to clear away damaged cables 
and to make temporary connections; the whole proceedings, 
after the event, being handicapped by poor light and the 
necessity of obtaining material, labour, etc, to make the 
temporary connections. (8) In the meantime Avonbank, 
containing a sound switchgear, cables, and uninjured 
machines, was standing idle and helpless. 

Let us also consider in the same sequence the conditions 
which might have saved or even reduced the extent of the 
damage, and the length of the interval which elapsed before 
the supply was fully re-established. 

1. The primary fault, being foreign to the switchgear 
question, need not be commented upon bere. 

2. The fuses were an obsolete type, and might have been 
replaced by a more satisfactory and later design or dis- 
pensed with altogether on the machine circuits. | 

3. A less inflammable material on the floor and on the 
cables would have reduced the intensity of the fire. 
The question of insulation on the switchgear platform 
would seem to be an important one. It is a very common 
praetice to use wooden platforms and also to lay heavy 
rubber mats over the same. The heat and flames pro- 
duced by the combustion of these may do a great deal of 
damage in a very short time. In the interests of safety to 
the attendants and material, the floor should undoubtedly 


100 THE ELECTRICAL ENGINEER, JANUARY 15, 1904 


be made of non-inflammable material The problem is to | discussion, were considered when it was decided to feed 
find a suitable fire-resisting material which shall have the ! the whole of the area covered by the Corporation supply 
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Fic. 1. —Diagram of Connections between Avon Bank and Temple Back Stations, Bristol. The arc fused all metal within the darkest 
patch shown, and destroyed all slate, porcelain, etc. : within the shaded patch. 


requisite insulating properties. In the absence of a better | through the switchgear in the old station, and the pos- 
suggestion forthcoming, glass set in a metal frame may be | sibility of the entire basketful of eggs, as it were, falling 
used to advantage. 'The absence of inflammable material 
in the roof structure would obviously minimise the extent 
of the damage resulting from a fire inside the station. 

4. Had it been possible to get near the trunk main 
switches Avonbank might have been isolated. Although this 
would have shortened the time during which the arc was 
maintained, it is very questionable whether any other 
material saving would have been effected, as the fire seemed 
to get an instantaneous hold upon the gear and its con- 
tiguous parts. 

5. The time spont in extinguishing the fire when once 
fairly started could, of course, only have been avoided by 
absolute prevention of the fire in the first instance, and one 
would hardly suggest the use of special fire-oxtinguishing 
apparatus in a central station other than sand, which can 
only be of service in case of small accidents. 

6. Some of the inconveniences caused by the absence of 
light under similar conditions would be avoided by the 
systematic installation in central stations of flare lamps or 


 — -— ———À 5m mw. Mb ' 


acetylene lamps, which must be kept in regular order, so ERO. 
that they can be lit up immediately there are signs of 17. ooooo | 
impending trouble. An electric device for lighting all ay Ms — 


lamps simultaneously from a distance would be an acquisition » 
for this purpose. 2 

7. What seemed at one time to be ample provision 7 
against a failure was the introduction, at the instigation of 2 
the engineer, of triplioate bus bars; without prejudice to 
the policy of duplicate bus bars for convenience under 
ordinary working conditions, it must be admitted that the 
E are of very little service in case of emergency. 


CABLE RACK. 


— 


If the full advantages during and after an emergency sre 7 
'to be derived by the duplication of parts, it must be com- 2 
plete. To cope with a failure of the magnitude that the . 
one in question eventually attained, we should duplicate . 
the entire switchgear and also the connections from the p 
place at which the feeders enter the station. One might 7 
be put to considerable expense in preparing for every con- W 
...ceivable emergency, and it is difficult to know where to d Jl 
draw the line, but the expense may be justifiable when uL T, 2 
employ ed in some simple form of awitchgear and connec- Fia. 2 — Sectlonal Elevation of Switchboard, showiug eXlene ot cunflagra- 
tioas consisting of the barest necessities for temporary use tion, The cables in the rack under switchboard platform were also 
in case of accident, these being kept in readiness and poe 
possibly at periods practised upon by the staff and men seemed at the time unlikely, but in the light of the past 
employed in the station. experience & much speedier resumption of the supply—at 


8. conditions of moment, which need not enter this | least to certain districts—could have been effected had it 
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been 807 to distribute from Avonbank independent of 
Temple Back. ' 


PART III.—PossiBLE PREVENTION. 


It is easy to say “what might have been” and to 
criticise a design after an accident. Such criticisms, how- 
ever, are more difficult to expound beforeband, and, more- 
over, the arguments usually require substantiating by a 
practical demonstration llke the occurrence of a serious 
accident or breakdown before they become convincing. And 
80 one direct object of this discussion is to dwell specifically 
upon the recent experiences at Bristol and to derive from 
them some lessons which will apply, not necessarily to 
switchgears and connections in general (for that would 
cover too extensive a field), but to installations and systems 
similar to that existing at Bristol—single-phase alternating 
current at pressures not exceeding, say, 3,000 volts. 

There is but little doubt that the trouble was instigated 
by some error in the design, manufacture, erection, or 
upkeep of some part or parts of the machine fuse panel, 
although it must be admitted that the greatest damage was 
wrought by the combustion of material contiguous to 
although not actually the manufacturer's part of the switch- 
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experience to find that faults will develop at one installation 
and not at another upon certain standard materials and 
appliances which ars identical in design and construction, 
and apparently working under similar conditions. Such 
factors as these are responsible for the use at the present 
time of obsolete designs on which there is room for 
improvement. | 

Protecting Devices for Generators.—In the foregoing por- 
tions of this discussion it has been suggested that fuses 
should be eliminated from the generator circuits. This 
introduces again a much-discussed question on which there 
are three pronounced sides: on generator circuits the use of 
(1) fuses ; (2) reverse current or discriminating automatic 
circuit breakers ; (3) no fuses or automatic devices. 

Fuses.—The first is admitted to be theoretically bad, 
because, 3 other well-known reasons, the gound 
machines are likely to be isolated at the wrong time. 
Doubtless in many instances generator fuses have been 
instrumental in saving generators from destruction, and 
have possibly thereby prevented more serious accidents, 
though by the irony of things these cases are the ones we 
hear the least about, but, on the other hand, there have 
been cases when the simultaneous fusing of all generator 
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Fic, 5.— Diagram showing Connections to Proposed Stand-by Gear. 


gear. The fuse design was prepared some five or six years 
ago, at a time when there was not the same general 
appreciation of the importance of the central-station switch- 
gear, nor the same facilities for testing, etc., that exist at 
the present time. At that time the design in detail was 
considered satisfactory in use, although somewhat difficult 
to manufacture. A special factor to be considered was the 
necessity for a design of fuse and fuse panel which would 
occupy the same space as that taken up by an existing 
design then used for half the capacity, the reason being 
that at places where switchgear had been installed with 
provision on the slate frame for extensions it was found 
convenient to double the size of the generators included 
in the extension schemes. After events proved the fuse 
troublesome due to overheating and leakage of oil, although 
a switch designed at the same time under corresponding 
conditions gave better results, and is now being used to 
a very large extent. Designs which are more carefully 
watched than the one in question during the manufacture 
and in the early stages of use under normal and abnormal 
conditions will often take years to develop faults. When 
these faults are recognised, it is often difficult for users to 
go to the trouble and expense of eradicating them. More- 
over, it is algo a curious and yet by no means yncommon 


fuses has caused an interruption to the supply. Fuses, if 
used at all, should be fused to blow at two or three times 
the working capacity of the generator, and the size cannot 
be determined by the capacity of the individual generator 
to be protected, but should be based upon the total capacity 
of all the generators running in parallel, because a short- 
circuit on a generator is not fed by the faulty machine only, 
but by others running in parallel with it. And the current 
which instantaneously passes through a fuse before it has 
time to melt can assume enormous proportions as compared 
with the current which is just sufficient to melt the fuse in 
a test-room, as recorded on tables of fusing capacities for 
various metals. 

Reverse-Current Automatic Devices. — À really reliable 
device that would automatically open the generator 
switches on the reversal of current has long been sought 
for, but, unfortunately, those who have worked in this 
direction have found that, whilst the device meets the 
requirements for high-resistance faults, in cases of low- 
resistance faults— i. e., short-circuit on the armature, etc.— 
the low potential difference across the shunt coil on alter- 
nating-current systems renders this apparatus inoperative 
and useless just at the time when reliability and certainty 
in action are most essential. Moreover, on account of the 
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momentary interchange of current during synchronising 
operations, it becomes neoessary either to cut out the auto- 
matic device whilst synchronising, or else to introduce a 
time element into the action; and so it is no better than a 
fuse in respect to the instantaneous increase in the current 
atrength during the time interval between the occurrence 
and isolation of the fault. 

No Automatic Protecting Devices.—In the absence, then, 
of an absolutely reliable automatic protecting device for 
generators, it is better to do without automatic protection, 
and then if a fault occurs on a generator or its connections 
to the switchgear, the attendant should have time to pull 
out the machine switch ; but in any case it would seem 
better to risk injuring the plant than to cause a complete, 
or even partial, cessation in the supply to the consumers. 

Are Other Precautions Essential ? —Let us consider whether 
it is requisite to add gear and connections for temporary 
use in cases of emergency to existing installations, and if 
80, how can it be done without involving additional risks 
or unreasonable expenditure in initial cost, upkeep, and 
supervision! The duplication of 'bus bars and mains, the 
provision of spare machines, and also the division of switch- 
gears into sections interconnected with one another, have 
all been devised and provided for convenience in running, 
cleaning, repairs, renewals, etc., and also for the possible 
prevention of a cessation in supply in the evont of a failure 
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of feeders, the number of which will vary according to the 
size of the machine and feeders. Then in the event of a 
breakdown placing the entire switchgear out of commission, 
the supply can be rapidly reinstated by the independent 
running of all machines for the time being on the several 
groups of feeders which are respectively connected up solid. 
Arrangments are aleo made so that in the event of any 
single machine being out of commission, the feeders whic 
were allocated to that machine may be coupled up to the 
other generators. 

The supply pressure may be regulated on the engine 
stop valve and governor, and indicated by a group of 
incandescent lampe in series connected to the alternator 
terminals, or preferably by a pair of lamps connected in 
parallel between the earth terminal and a tapping from 
alternator armature ; or else the lamps may be connected 
across the secondaries of permanent instrument transformers 
at places where these are fixed near to the generators. The 
detail construction of the proposed emergency boxes is 
shown in Fig. 4. The outer conductor, which also forms 
the metallic sheathing of the cables, can be connected solid 
to the box, and all parte carrying high potential will be 
surrounded by metal which is joined to the outer conductor, 
and so, for questions of safety, the boxes will be practically 
analogous to a section of cable. The cables for temporary 


use may be joined to the permanent mains or feeders at a 
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Fig. 4. —Proposed Emergency Switch Box. 


of any machine, feeder, section of switchgear, ete. But, 
possibly due to the rarity of the complete destruction of 
switchgears, it is generally left to the resources of the 
engineers on the site to do as best as they can, utilising 
any material they can lay hands upon when serious break- 
downs do occur. Moreover, although in many old stations 
there is a chaotic display of inflammable cables, precautions 
are but rarely or inadequately taken to guard against the 
not altogether remote possibility of a short-circuit, or fire, 
or both of these contingencies, cutting off the maius or 
feeders and the machines from the centre of the sytem 
upon which the greatest reliance is necessary, in that 
the whole supply emanates therefrom It seems hardly 
necessary, with the Bristol experience at our service, to 
ask whether such precautions are essential or not, but the 
extent to which the connections and gear hereby suggested 
are carried out will depend, of course, on a good many 
local conditions. 

Proposed Stand-by Gear.—For the barest necessities it is 
proposed to arrange on the switchboard platform, or at 
any other convenient place at least 20ft. away from the 
permanent switchgear, a system including an arrangement 
of connections and switch boxes, one of these boxes being 
provided for each alternator installed (illustrated diagram- 
matically in Fig. 5). Esch feeder has also a place in one 
or more of these boxes, the connections being arranged so 
that each machine can be run independently upon a group 


point where they enter the station, or even at boxes outside 
the station. Junction boxes can be used with the cases 
insulated and joined to the outer conductor, and so devised 
that it is impossible to make accidental contact with the 
inner conductor without first taking the box to pieces 
The cables being only for temporary use may be run at 
higher current density thau usual ; subject to the dielectric 
being of fire-resisting quality, two or three thousand 
amperes per square inch will not be excessive. In some 
cases, where complete isolation of the permanent cables is 
considered advisable, the above junction box may contain 
an additional plug or plug switch as shown at À (Fig. 5). 
The system roughly sketched above affurds a ready means 
of isolating for cleaning and other purposes, besides fore- 
arming against the complete or partial disablement of the 
permanent switchgear or connections inside the electricity 
works. It can also ba used for another important purpose. 
Assuming that fuses are dispensed with on the generator 
panels and a generator is showing signs of failure, rather 
than run the risk of shutting down the whole plant, the 
emergency switch of the doubtful generator can be closed 
and its main switch opened. It will ba seen from Fig. 3 
that the generator is now electrically joined to the bus 
bars through the feeder switches and fuse in parallel. Now 
the doubtful generator can be isolated automatically by the 
feeder fuses blowing, or by hand on the feeder switches, 
and then the chances are that the weak alternator, being 
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isolated. from the others, will be enabled to keep up the 
supply to ite feeders until a change-over can be safely 
effected. 

The use of this system may also be extended to cable 
charging, it being asimple matter to run up one of the 
machines on any circuit independent of the remainder. A 
doubtful main or feeder can also be run up gradually in 
this way. Or, again, on special occasions when the load is 
very heavy for the plant available, and at such times when 
it is most essential that the supply is maintained at any 
cost, the entire equipment can be connected up solid by 
closing all the emergency switch boxes, and as further 
precaution, any of the main switches on the permanent 
gear may be opened, thus protecting the generator from 
the others in case a fault develops on that machine. The 
useful features of these operations are that the circuits are 
not actually broken under load, the operations merely 
diverting the current into other paths, and so the forma- 
tion of a ferocious arc is warded off. And, moreover, these 
objects can be achieved on existing equipments at a very 
moderate cost and without any alteration to the existing 
switchboards other than the removal of the fuses, which 
can be done whilst the several panels are alive. 


SUMMARY, 


To sum up, the obvious objects to be achieved on existing 
aystems are: (1) prevention of accidents; (2) provision for 
limiting the extent of the damage resulting from an acci- 
dent; (3) provision for speedily resuming the supply after 
an inevitable interruption has occurred. With the above 
in view, the following steps are suggested : (1) examine all 
fuses, especially those which have been in use for some 
time, and those containing springs and flexible conductors 
which are likely to alter in temper, flexibility, and so on; 
(2) remove fuses from machine panels, and (3) though it 
may not be imperative the replacement of them by current 
direction indicators ; (4) see that all exposed cables, at least 
those on or near the switchboard, have a fire-resisting 
covering: (5) remove all highly inflammable material con- 
tiguous to the switchboard, such as floor coverings, ete. ; 
(6) equip the station with some form of light which can be 
quickly lit up at a short notice for temporary use, and which 
shall be independent of the electrical plant or the local gas 
supply ; (7) provide for the partial or total disablement of 
the main switchboard and connections thereto, by the 
installation of some simple form of supplementary gear and 
connections of a permanent nature, which shall always be 
in readiness for temporary use. 

In conclusion, the event under discussion cannot be 
recorded without a mention of the energetic and skilful 
way in which Mr. H. Faraday Proctor and his assistant 
engineers (Messrs. H. H. Cousins and J. H. Bolam) 55 
with a very trying situation at the expense of their comfort 
during a period when they should have been partaking of 
Christmas festivities. It is not the intention to claim 
originality for the suggestions herein, for the principal 
features are merely the results of observation after the 
accident in question, and for the rest, of course, the supple- 


mentary equipment proposed is only an application of three: 


known factors—parallel running, which is common, inde- 
pendent running, which is almost ancient history, and con- 
necting up solid, which is not often resorted to, because 
switchgear accidents are fortunately rare. But it is hoped 
that ihe or better ideas evoked by this discussion may 
allay the natural anxiety on the part of those engineers 
who have to ask themselves what they are to do to prevent 
a recurrence of the Bristol calamity. The author also begs 
to recognise the information given by the Corporation 


Officials at Bristol as to the occurrence inside the electricity 


worke, and to appreciate the assistance rendered by the 
local daily newspapers in expressing the outside effects, and 
the opinions, as it were, of the man in the streets, although, 
to be literal, in this case one must include those in the 
works, shops, private houses, and others, who, after all, 
despite their sometime technical shortcomings, represent 
the commercial root upon which the electrical industry 
exists. 


[We are desired by Mr. Clothier to explain that the 
analytical examination of the causes and effects of the 
Bristol fire, concluded herewith, was submitted by him to 
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the Institution of Electrical Engineers, but although he was 
courteously invited to read it before a sectional meeting, 
difficulty was found in arrangiog an early date for that 
purpose. Consequently, owing to the exigency of the case, 
it was agreed instead to introduce the matter through the 
technical Press. Considering the importance of the subject, 
free discussion is invited, and Mr. Clothier expresses his 
willingness to answer any relevant 8 that may arise 
as & direct issue of the paper. e shall be pleased to 
receive and publish any comments from our readers on this 
matter.— Ep. E. E.] 


SIMPLE MAGNETIC MEASUREMENTS. 


At the conference of teachers in technical institutes held 
in London last week, Mr. W. Hibbert, of the Regent-street 
Polytechnic, lectured on new apparatus for the teaching of 
electricity and magnetism. Amongst the exhibits was the 
Hibbert magnetic balance, illustrated in Figs. 1 and 2. 


3 
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Fie. 1.— The Hibbert Experimental Magnetic Balanoe, 


It consists of & long magnetic needle suspended by silk 
threads in the pattern shown, and in the better one by 
steel pointe working on gates, which is analogous to the 
beam of an ordinary balance. On the left-hand side of 
this beam is a weight, capable of being moved along its 
length, a horizontal scale being furnished to read the posi- 
tion this weight is distant from the point of suspension. 
A vertical. scale is provided on the right-hand side for 
measuring the distance between the magnet under test and 
the suspended one. A coil of wire is also fixed on the 
base for experiments on the measurement of currents. 
The silk threads on the No. 1 model carry a small block 
into which the magnet is clamped by a brass spring lever, 
which also serves for the final balancing of the system. 


eee 
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Fic. 2.—Diagrammatic Sketch of the Balance. B is a long magnetised 
needle acting as the beam of the balance. A is a magnet whose pole 
is repelling that of B. w is the sliding weight which balances the 
magnetic force, C is the cradle carrying B. tt are the sup- 
porting threads. 


In the No. 2 model the magnet is clamped in a V-slot 
by a screw, so that various sized magnete can readily be 
used, and counterweights are provided for finally balancing. 
In this magnetic balance the magnetic force which is to be 
measured is made to act upon one pole of the suspended 
magnet or beam so as to depress it. The value of the force 
is obtained by sliding one of the two weights along the 
opposite end until the beam is restored to its equilibrium 
position, which is indicated on the vertical scale, and the 
distance of the weight from the point of suspension is 
indicated on the horizontal scale. The weights are adjusted 
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in dynes (20 and 50), hence the value is read off directly 
in dynes. Any magnetic quantity can be measured. The 
value of a pole, the intensity of a field, the value of a 
current, the intensity of magnetisation, and the magnetic 
induction of & rod, are all measurable with an accuracy 
sufficiently exact for elementary purposes. We were shown 
one of these balances at the Southport meeting of the 
British Association, when Mr. Hibbert determined the 
absolute measure of a pole within five minutes, and 
without referonce to tho earth’s field. | 

Amongst the other instruments explained at the above 
lecture were a cheap form of ballistic galvanometer and a 
modified form of electroscope. 


FORTHCOMING EVENTS. 


SATURDAY, JAN. 16. 

Institution of Mechanical Engineers.— At 8 p.m., ordinary 
mecting. Paper: Sixth Report to the Alloys Reseirch Oom- 
mittee on the Temperature of S'eel," by the late Sir Wm. C. 
Roberts- Austen, K. O. B., cte., and Prof. Wm. Gowland. 

Institution.—At 9 p.m., discourse by the Right Hon. Lord 
Rayleigh on '' Shadows." 
Monpay, JAN. 18. 

Institution of Electrical Engineers (Newcastle Section). —Ordinary 
meeting Paper: ''The Distribution of Electricity in Shipyards 
and Engine Works," by Mr. J. A. Anderson. 

TuEsDay, JAN. 19. 

Royal Statistical Society. —At 5 p.m., ordinary meeting. 
'* On the Smaller Ucban Districts of England and 
Mr. Thos. A. Welton. 

Institution of Civil Eagineers.—At 8 p.m., ordinary meeting. 
Paper for farther discussion: The Eleotri zal Reconstruction of 
the South London Tramways on the Con init System,” by 
Mr, Alexander Millar. Paper: The Sanding-up cf Tidal 
Harbours,” by Mr. A. E. Carey 

Institution of Electrical Engineers (Manchester S»ction).—At 
7.30 p.m, ordinary meeting. Paper: ‘‘Coal Consumption in 
Central Stations,” by Mr. A. 8. Giles. 

WEDNESDAY, JAN. 20. 

Institution of Electrical Engineers (Students Sec ion). At 
7.80 p.m., orlinary meeting. Paper: ''Tae Equipment of a 
Sub-Station with Rotary Converters," by Mr. O. J. Davis. 

Institution of Civil Eagineers.—At 2.50 p.m., students’ visit to 
the works of Messrs. Elliott Bros., Lewisham. 

Royal Meteorological Society.—<At 7.45 p.m., annuil general 
meeting. 

Society of Arte.—At 8 p.m, ordinary meeting. Or Design,” 
by Mr. Thos. Casson. & Er E 

Liverpool Engineering Sooiety.—At 8 p.m., ordinary meeting. 
Paper: ‘‘ Voltage Regulition in Alternating-Cu'rent Plants, by 
Mr. H. S. Meyer. 


Paper : 
ales," by 


THURSDAY, JAN. 21. 

Institution of Electrical Eagineers (Leds Se:tion). — At 
7.30 p.m. ordinary meeting. Paper: ''Alternators in P.1 allel,” 
by Mr. H. Bohle. 

Birmingham University Eogineering Soolety.—Ordiniry meet- 
ing. Paper: Union Theory and Practice,” by Mr. C. A. Sa. i h. 

FRTDAVY, JAN. 22. 

Royal Institution. —At 9 p m., discous: by Rev Walter Sidzreaves 
on Spectroscopic Studies of Astrophysical Protl»ms at Stony- 
hurst College Observatory.” 

Junior Institution of Engineers,—At 8 p.m, ordinary meetinz 
7 address by Mr. J. Fletcher Mouton, K. C, M P., 
F. R S. 

Physical Soolety.— At 5 p. m., Royal College of Scienca, crdinary 
meeting. Papers: The Photographic A: tion of Radi im Keys, 
by Mr. 8. Skinner; ‘‘ Astigmatic Aberration,” by Mr. W. 
Bennett; Some New Cas's of Interference and Diffraction,” by 
Prof. R. W. Wood; and Exhibition of Iustruments by Messrs. 
Crompton and Co. l 

Eleotro-Harmonie Soolety. At 8 p.m., smoking coacert, Holb rn 
Restaurant. 

North-East Coast Institution.—Gcneral meeting at Newcastle. 

SATURDAY, JAN. 23. 

Glasgow Scientific Soclety.—A* 7.50 p.m., ordinary meeting. 
Paper: 80 ne Observations on Mechanical Training," by 
Mr. Wm. D. Hamilton. 


TRADE NOTICES AND NOVELTIES. 


Litholite Handles, Bushes, ete. 

We have received from Messrs. Hunt and IIess, 3, The Grove, 
Hackney, London, N.E., a copy of their third sheet of litholite 
handles, bushes, etc., giving a few of the latest patterns, 
together with a report of some tests to which a sample of 


litholite was recently subjected at the Westminster Eleotrical 
Testing Liboratories. These tests show the specific resistivity 
of the sample to hive been 6 550,000 megohms per centimetre 
cube at a temperature of 58deg. F., and when subjscted to a 
testing pressure of 1,500 volts. In the test for dielectric 
strength, the sample—8j}in. in diameter and 0 327in. thick— 
broke down with an alternating pressure of 36,000 volta, 
having previoualy withatocd 35,000 volta for a period of 
five minutes. 


Double-Tariff Meter Apparatus. 


We are indebted to the Electrical Compiny, Limited, 
121-125, Charing Cross- road, L:ndon, W.C., fir particulars of 
a new double-tariff meter apparatus which they are intro- 
ducing. This apparatus consists essentially of a contact clock, 
or contactor, as it is called—a well-made pendulum clock, 
designed to run for one month with one winding, and provided 
on the arbor, to which the hour hands are attached, with two 
cams controlling two contact springs, which according to the 
setting of the cams make and break the shunt (pressure) 
circui's of two watt- hour meters. Oae of these meters registers 
the units consumed during the peak period, for which the 
maximum price is charged, while the other records those oon- 
sumed outside this period, charged at a miolmum rate ; or one 
meter, called the standard meter, can be arranged to record the 
total energy used, whilat the second, or rebate meter, registers the 
units ueed during any particular period. It sh ould be mentioned 
that the mı ters may be of any make. The Electrical Company 
are al o putting on the market a complete apparatus, consisting 
of a standard walt hour meter, a rebate meter, and a contactor, 
mounted on a slate or wooden bese, and already interconnected, 
which has the advantage of coming out considerably cheaper 
than two separate meters and a con'actor. O sing to the method 
of construction adopted, all the contacts on the contactor are on 
the front of the clock and under observation, there being no 
contacts hidden behind the face. This is a valuable feature, 
inasmuch as periodical inspection can be made quite easily, and 
without in any way breaking seals ur opening csses. The whole 
apparatus is put up in a duat-tight case, an ingenious arrange- 
ment making it possible to wind up and reset the apparatus 
without in any way disturbing the dust-tight sealing. Further 
particulars, with illustrations and prices of this apparatus, are 
contained in the firm's list No. 16 D. | 


General Electric Specialities. 


From the General Electric Company, Limited, Queen 
Victcris-atreet, Loudon, E C., we have a copy of their Progress 
Sheet for the current m-nth, giving prices and particulars of 
their latest production. New pattern cut-out boards, distribu- 
tion boards, plug adsp‘ors, reflectors, and shop window fixtures 
are among the articles illustrated. Included is a deecrip:ion of 
a new form cf Pressel switch for controlling circuits through a 
pendant cord. This switch is provided with two pushes—one 
at the bottum and one at the side. The action permits of it 
being manipul«ted with ons hand, ths bottom push switching 
on and the side push switching off. Pri icul ers aud illus*retiogs 
are also given of Lim; et" plugs, which have been designed * 
supersede the o'd method of plugging à well. A to o dleda 
jumper is used foe making hol-s to rec: ive those plu 
Prices are quoted for the single and double braided insula*ad 
cab'es supplied by the firm for aerial runs. 


Elevating and Conveying Machinery. 


A well-illustrated catalogue which we have received from 
Mesars. Gibbons Bros, L mited, D.bd.le Works, Dudley, 
Wurces'er, dia's with elevating and conveying machine y as 
supplied by them for a variety of purposes. We note that the 
firm make a speciality of stam; ed steel-ribbed seamless buckete, 
for which spec id adva itages are claimed as regards streugth 
and ligh: ness. 

Electrical Plant. 


From Mosers. Ernest Scott and Moun'ain, Limited, Now- 
cas'le-on-Tyne, we Lave three recently-issued circulars contain- 
ing illustrations of some of the work carried out by them. 
The illustrations in the first of these «iccu'ars— No. 52—are 
intended to show the various types of electrical machiuery, 
erpe.idly engines and geuecators, manuf.ctured by the firm 
fur the equipment cf centre power stations. Iustanoes are 
included of plant supplied for cor porat ioue, railway compauiee, 
tramways, engine works, and cullieries, and arranged to suit 
varying local cunditiune. Tne second illus: rates represen'a*ive 
machines of various types driven by electric motors including 
every variety of crane, a varied assurtment of shipyard tools. 
such as punches, shears, stra'ghtening machines, etc., also 
electric winches, capstans, and geared motors, bes ss several 
applications of electric motors to machinery in s'eel and iron 
works; while the third and last covers electrical mining 
machinery, such as pumps, haulage gears, locomo'ives, capstans, 
coal-cutters, switches, etc. Without exception the illustrations 
are «f machinery iu actual use.  Inciden'ally they serve te 
convey an idea of the wide range of requirements covered by 
the firm's manufactures, 
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Publications. 


Tue HaLr-TowE Process. By Julius Verfasser. 5s. net. 
Iliffe and Son, Limited.—This is the third edition, which, 
owing to the great progress made during the last seven year», 
has been entirely rewritten and furnished with new and most 
excellent blocks. The making of process blocks is described in 
& practical manner, and nothing appears to have been omitted 
that is necessary to serve as a complete guide to the working of 
the half-tone and kindred processes. The last chapter, dealing 
with the three-colour half-tone process, is preceded by an 
exceedingly well-executed plate by André and Sleigh, Limited, 
Bushey, Horta, A long chapter is devoted to the details of the 
electric lighting installation required for the studio. The author, 
who hides himself under the translation Verfasser, has no 
need to do so on account of any shortcomings of his offspring. 


WiLLING's Press Guipk.— The thirty-first annual issue is iu 
no way different in form and arrangement from its many 
predecessors, and is just as handy and useful as they were. 

THE Locomotive Smoty ExrLAINED.—A first introduction 
of the study of the locomotive engine by Chas. W. Lake. 
6d. net. Percival Marshall and Co. This book is well illus- 
trated, and is just what it pretends to be. 


THREE-PHASE WORKING, WITH SPECIAL 
REFERENCE TO THE DUBLIN SYSTEM. 
BY. WM. BREW. 


Introductory.—In bringing this subject before you at the 
request of our local secretary, I am at the outset met with 
difficulties. In the first place, the Dublin system of three-phase 
generation and distribution being unique in this country, I fear 
a great deal more will be expected from me than it will be 
possible in the scope of a short paper and the little time at my 
disposal to deal with. In the second place, I cannot help feeliny 
that any reference to the Dublin system will be wholly incom- 
plete unless the elaborate arrangements for the change over «f 
the city electrical supply from single-phase to three-phase be 
fully described. When it is remembered that the change over 
of this supply from the 2,000-volt, 83-period, single-phase 
station at Fleet-street to the 5,000-volt, 50-period, three-phase 
station at the Pigeon House, situated over three miles distant, 
could be comfortably effected by the Corporation staff in some- 
thing like 20 seconds, whereas the arrangements for accom- 
plishing this result had been maturing for something over two 
years, it will be agreed, I think, that the plans shaped by the 
consulting engineer had been well conceived. Much as I should 
like to describe at length the numerous difficulties which were 
encountered and the manner in which they were overcome, I am 
unfortunately compelled in the present short paper to deal 
merely with a few electrical points which I can only hope may 
prove of interest to you. 

Generating Plant.—The three-phase generator is essentially 
suitable for power transmission. Its prime cost and weight are 
usually about 50 per cent. less than a single-phase machine of 
the same output, whilst with star winding and earthed neutral 
point the pressure tending to break down the insulation of the 
machine is only 57 per cent. of that between the line wires 
transmitting the power. In three-phase transmission systems 
at extra high pressure the line voltage at which step-up trans- 
formers become advisable at the generating station is thus much 
higher (with resulting economy as regards plant and working 
losses) than would be the case if single-phase generators were 
used earthed at one póle in the usual manner. 

It was urged at one time that generating direct at extra high 
pressure at the Pigeon House station, which is so near the sea, 
would be out of the question, and that step-up transformers 
would have to be employed. The 5,000-volt, three-phase alter- 
nators have, however, been working continuously now for seven 
months without giving any intimation that the sea air disagreed 
with them. Mesh-wound generators of large size have been 
found to give trouble from harmonics and idle currents circu- 
lating in their closed windings, which, in addition, are subject 
to the full line pressure. In the case of Dublin, we have four 
star-wound Oerlikon generators—two of 1,000 kw. and two of 
500 kw. output —driven direct by marine-ty pe compound engines 
with Corliss valve gear. The principal data of these machines 
are as follows : 


1,000-kw 500-kw. 
sets. sets. 
9 1 revolutions per minute q . S snie 94 
umber of magnet poless . MA. ssi 64 
Number of coils per phase . 00. ues 82 
Weight of flywheels and magnets, in tons 44 —.ü2.2 85 
Diameter of wheels, in feet . . .⁊ . 18:8 ...... . 142 


The arrangement of pole-pieces and stator slots in these sets 
is shown in Fig. 1, from which it will be seen that there are six 


Paper read before the Dublin Local Section of the Institution 
of Electrical Engineers, Jan. 14, 


slots per pair of poles. We should thus expect to find harmonics 
of the fifth and seventh order in evidence upon the fundamental 
wave of 50 —.— per second under favourable circumstances. 
The electrical characteristics of these machines are illustrated 
by Figs. 2 and 3. The curves marked A give the relation 
between exciting current and terminal pressure. The curves 


l. OOO KW. 


Fic. 1. 


marked B give the short-circuit current of the machines for 
various values of the exciting current. The synchronous 
impedance of these machines, or the relation between terminal 
volts on open circult to short-circuit current at the same speed 
and excitation, can be read at once from these curves; it will 
be seen that the short-circuit stator current with an excitation 


TERMINAL PD-VOLTS 
SHORT CIRCUIT CURRENT STATORiAMPERES 


EXCITING CURRENT AMPERES 
Fig. 2. —Dublia 500-kw, Generator, 3 Phase, 50~ 
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Q OTOR AMPERES 


TERMINAL PD VOLTS 


o 
SHORT CIRCUIT CURRENT STATO 


50 
EXCITING CURRENT AMPERES 
Fic. 3.—Dublin 1,000-kw. Generator, 3 Phase, 50 FJ, 84 R. P. M. 


which would produce full terminal potential difference of 
5,000 volts is in the case of the 500-kw. sets 148 amperes, and 
in the case of the 1,000-kw. sets 240 amperes. These quantities 
are of importance in connection with calculations on resonance, " 
and will be referred to later. 

* An interesting paper on this subject by Mr. Ficld will be found in 
the Jonrual of the Institution of Electrical Engineers, vol. xxxii 
part 4, 
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It is well known that the excitation of au alternator neces- 
sary to maintain full terminal pressure, varies for the same 
armature current aocording to the power factor of the load. On 
open circuit or with small armature current the demagnetising 
effect of a lagging current or magnetising effect of a leadiug 
current upon the magnet poles will be inappreciable, and a rise 


s n 
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MILES OF 45097 3 CORE CABLE CONNECTED 
Fic. 4. —Dublin 500-kw. Generator, 94 R. P. M. 


EXCITING CURRENT AMPERES 
* 
o 


in pressure will either indicate resonance or the neutralising of 
the armature self-induction by the capacity of the cable. The 
curve (F'ig. 4) is interesting in this respect, and shows how the 
exciting current necessary to maintain full terminal pressure of 
5,000 volts on one of the small Dublin seta varies according to 
thelength of three-core cable connected on open circuit. In 
this case the alternator is only supplying a charging current to 
the cable. 
(To be continued.) 


LONDON TRAFFIC ENQUIRY. 


The Royal Commission on London Locomotion held further sittings 
at the Westminster Palace Hotel, under the presidency of Sir David 
Barbour, on Thursday and Friday last week. 

Mr. James William Bradley, O.E., engineer and surveyor of 
Westminster, advocated better control over the operations of cable 
and pipe laying companies. The inconvenience caused by trenching 
pointed to the great desirability of pipe subways being provided. 

Mr. Stephen Sellon, late chief engineer to the British Electric 
Traction Company, said his evidence was intended to show that the 
local authorities in the country had frequently abused the powors which 
Parliament had given to them. From 1 to 1895 the trsmway 
business in this country was at & standstill. The lines in operation 
were geverally discreditab‘e to the districts which they served, as well 
as to the owners. This condition had been very much improved since 
the introduction of electric traction. Between 1880 and 1895 there was 
a very large number of lines practically bankrupt on account of the very 
severe clauses introduced into their orders by the exercise of the local 
authorities’ veto, by the large amount of money paid as the price of 
consent, and also by the operstion of the forty-third section of the 
Tramways Act, 1870. Owing to this section many lines were consider- 
ably over-capitalised, and this was due to the difficulty of getting 
financiers to find money except at exorbitant rates when the terms of 
purchase and the length of tenure were in accordance with the Tram- 
ways Act. The forty-third section had been fatal to the interests of 
the publie, its real effect having been to prevent a company already 
owning lines from meking any considerable extensions of its under- 
taking or introducing modern improvements. For the same reasons elec- 
trification had been delayed on the lines worked by the London County 
Council in the south until the present year, and on those lines leased in 
the north there was noiminediate prospect of electrifioation. The unreason- 
able opposition of various authorities to the overhead trolley system was 
responsible for the delay in the north, as the leasing company would 
have gladly agreed to conversion on that system, but could not face 
the extravagant capital charges which conduit work would burden it 
with. The London United Tramways Compeny, having s longer 
remainder of tenure and the good fortune to find more reasonable 
local authorities outside the county of London, by perseverance over 
several years broke down the opposition of the London Oounty Oouncil 
and other bodies to overhead electric traction, and obtained powers 
greatly to extend their lines. Two years ago they opened the first 
electrically-worked tramway with splendid results, which had already 
eensibly ameliorated living and travelling conditions in the western 
suburbs. Tramway development in London was ridiculously small and 
inadequate ; it had been stopped for years past as far as private enter- 
prise was concerned, and whilst the present obstacles were maintained 

rivate enterprise could do nothing to assist. Those obstacles might 
s summarised as (1) procedure in obtaining powers ; (2) vetoes on 
construction matters; (5) tenure. Costliness was common to the three 
methods of obtaining tramway powers—provisional order. light railway 
order, and private Bill The enormous waste of money in the pro- 
motion of undertakings went & long way to deter schemes of 
undoubted public utility being introduced, and, if introduced, the 
temptation to buy off opposition by accepting detrimental clauses was 
very great. A method of cheapening pent rocedure was essential 
to proper development, The British Electric Traction Company had 


spent over £120,000 in promotion expenditure since 1896, and that 
was exclusive of the cost of the Acts and orders of existing lines pur- 
chased. Procedure b po orders was unsatisfactory for several 
reasons, among them g that the making of the order by the Board 
of Trade was not final, since eget could be raised to the order on 
the confirmation Bill, and farther costly opposition might then have 
to be met before the committees of both Houses. Such ure was 
inapplicable to any London schemes; even the London Oounty 
Council found procedure by private Bill necessary. The greatest 
difficulty in the way of the lew named method was the operation of 
Standing Order 22, which obliged promoters to produce the consents 
of local and road authorities before a Bill was considered, exactly 
as Section 5 of the Tramways Act did in the provisional order 
procedure. Light railway procedure, whilst in some respects more 
economical and satisfactory than either of the others, had the draw- 
backs, among others, of slowness, apparently due to the small number 
of members and staff of the Commission ; the recent tendency of the 
Commission to regard the preliminary consents of local and road autho- 
rities as essential, although the Light Railway Act did not follow the 
Tramways Act in that respect ; and the final appeal to the Board of 
Trade, on confirmation, by opponents. Under any of the methods the 
business of tramway promotion was a lottery. e local authorities 
should not havea veto. In London especially it was n that 
none of the 29 road authorities should be permitted to block schemes 
vitally necessary for the health and comfort of the whole population ; 
nor did he re it as proper that the London Oounty Council should 
have an absolute veto. e unexhausted value of the undertaking as 
a going concern was a suitable definition of the purchase price. He 
suggested that the initial term of tenure should be 50 years, and 
the recurring term 15 years, and that no purchase of a part 
of an undertaking involving severance should be permitted. 
He objected to a local authority working ite own tramway. An 
addition of four or five members to the Light Railway Oommission 
was required ; and, so augmented, it should deal with tramways and 
light railways, and all questions of urben and suburban traffic which 
involved the disturbance of streets or concerned a local authority. Its 
decisions should be final; but they should have the power of referring 
avy case involving great principles to Parliament, if they thought fit, 
the procedure in that case to be similar to that under the Scottish 
Private Bill Act. He did not think that such a tribunal should Sen 
out any initiation, as the London traffic prooem could only be dealt 
with by a commission empowered to obtain the most experienced 
evidence, assisted by a skilled staff. By such means a definite pro- 
gramme could be laid down for the guidance of promoters and of the 
tribunal, who should sanction schemes in accordance with that pro- 
pramme only. The only wsy of dealing with the street traffic in 
ndon was by tramways on the surface and in shallow subways. 
Along any street the electric car was of great assistance in relieving 
congestion, provided that the tramweys were under unified manage- 
ment, and had sufficient extent to avoid termini in crowded 
places. A single working authority for the whole of the London 
tramways would afford the only satisfactory solution. Experi- 
enoe showed that municipal bodies were quite ready to sacrifice the 
requirements of districts outside their boundary lines, so as to 
maintain their system of splendid isolation. The tusion of the tram- 
way interests by the Metropolitan Electric Tramways and the Middlesex 
and Hertford County Councils had gone a long way to solve the traffic 
problem in the northern suburban area. It had been arranged that 
the two County Councils should construct and own the tracks, and 
that all roads affected should be widened to a minimum width 
throughout of 50ft. The company would own the equipment, car- 
sheds, and rolling-stock, and work the whole system; it would pay 
annually to the County Councils 4) and 4 per cent. respectively upon 
the capital cost of track construction, including the cost of land, 
bridge, and road widenings. The company would then be entitled to 
receive 44 per cent. in the one case and 6 per cent. in the other upon 
ite own capital expenditure, and after thoee charges had been met the 
remaining profit would be divided up in the ratio of 45 and 40 per cent. 
respectively to the Oounty Oouncils and 55 and 60 per cent. to the 
company. On the economic aspect of tramways, Mr. Sellon put in figures 
showing their superior efficiency to omnibuses in the cost of transport, 
both using horse traction, as shown by the working of the London 
General Omnibus Compeny and the North Metropolitan Tramways Oom- 
pany. With regard to the wear of the surface, horsed omnibuses cost 
nearly five times as much electric tramcars for equal carrying capacity, 
He aleo put in figures to show the comparative uselessness of a sabway 
line compared with a surface line for short distances. The witness 
also gave a sample estimate for an electrical tramway in the central 
part of London, Victoria to Charing Cross, distance 1:5 miles. The 
capital expenditure on construction would amount to £26,000 ; annual 
expenditure, £3,510 ; and working expenses, 525d. per car mile, If 
the receipts per car mile were only ld. in excess of the working 
expenses, a daily car mileage of 2,555 would earn tbe amount needed, 
equal to 1,702 journeys daily. He proposed the laying of surface 
tramways in the City, and the area immodiately surrounding, as follows: 
East to west—(No. 1) Victoria-embankment, Queen Victoria-street 
Cornhill, and Leadenhall-street (east-going linc), Lombard-street and 
Fenchurch-street (west-going line), joining existing tramways at 
Aldgate ; (No. 2) Strand, Fleet-street, Ludgate-hill, St. Paul's-church. 
yard, Cannon-street, Eastcheap, Great Tower-street, Tower-hill, Upper 
East Smithfield, joining existing tramways at London Dock end of 
Leman-street ; (No. 3) Oxford-street, Holborn, High Holborn, 
Holborn-viaduct, Newgate-street, Cheapside, Poultry, and from Man- 
sion House to Aldgaie on same lines as No. 1 ; (No. 4) leaving No. 3 
at Holborn-circas, following Charterhouse-street, Smithfield Market, 
Long.lane, Barbican, Beech.street, Chiswell-street, Finsbury square, 
Sun-street, under Liverpool-street Station, Brushfield strect, joining 
existing tramway in Commercial-street, Spitalfields ; (No. 5) leaving 
No. 3 at Hart-street, Bloomsbury, joining existing tramway in 
Theobald's-road, and so completing the existing east and west route 
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between Bloomsbury and Shoreditch. North to south routes — 
(No. 6) from existing tramway terminus at south end of Gray's-inn- 
road, Holborn, to Holborn-circus, St. Andrew-street, St Bride- 
street, New Bridge-street, Blackfriars Bridge, joining existing tram- 
way in Blackfriars-road ; (No. 7) from existing tramway terminus 
in Farringdon-road, Farringdon-road, Farringdon-street, joinining 
No. 6 at Ludgate-circus; (No. 8) from existing tramway terminus 
in Goswell-road, Aldersgate-street, St. Martin's-le-Grand, Gresham- 
street, King-street, Queen.street, (ueen-street-place, Southwark 
Bridge, joining existing tramways in Southwark Bridge-road ; (No. 9) 
from existing tramway terminus at Finsbury-squere, Finsbury-pave- 
ment, Moorgate-street, Princes-street, King William-street, London 
Bridge, Borough High-street, joining existing tramways in Tooley- 
street and Great Dover-atreet; (No. 10) from existing tramway 
* terminus in Shoreditch High-street, Shoreditch High-street, Norton 
Folgate, Bishopegate- street Without, Bishopsgate -street Within, 
Gracechurch-street, joining No. 9 in King William-strect ; (No. 11) 
a line connecting Nos. 9 and 10, vri; Finsbury-circus, East street, 
Blomfield-street, and Liverpool-street. A line calculated to benefit the 
public by diverting traffic from the City was (No. 12) from existing 
tramway in the Borough, Southwark.street, Stamford.street, York- 
road, Lambeth, joining existing tramway in Westminster Bridge-road 
and 55 Bridge to the proposed Embankment line 
and one in Victoria-street. 
The Commission adjourned. 


ST. MARYLEBONE LIGHTING. 


The Electric Supply Committee last night submitted to the Borough 
Council the following report: The committee have had under con- 
sideration the letter from the Metropolitan Electric Su ply Sany 
referred to them by the Council at their meeting on Thursday last 
The terms of this letter are not always as clear as might be deeired, 
but the committee think that they can be under no misspprehension 
in calling attention to the n broed principles involved in the 
offer: First, the Council are required to surrender entirely all the good- 
will of the company for the next 27 years. This was apparently valued 
by the arbitrator at about £1,000,000 sterling. In return for this con- 
cession the Oouncil will gain only postponement of the payment of the 
capital sum under the award for 42 years. Secondly, the company is to be 
secured in an absolute monopoly of the whole supply during the lease, 
The consumers will practically be at the mercy of the company, as the 
oniy effectual check—that of possible competition—will be completely 
removed. Thirdly, the company stipulates that the bonds to be given 
them in payment shall have a priority over any subsequent debt of the 
Oouncil. This will practically mean that the Oounail will be unable 
for 42 years to borrow any sum whatever even for the most necessary 
local improvements. At all events, any such fresh loans would be of 
the nature of a second mortgage, and could only be obtained under most 
onerous conditions. It will be observed that the compauy propose only 
to pay a rent sufficient to cover the interest on the proposed stock. The 
Counoil would, therefore, have either to leave the payment of the whole 
sum to their successors or to raise an annual sinking fund from the rates. 
The amount of the sinking fand necessary to redeem the capital in 42 
years would, on the 23 per cent. tables, be £15,765. Thə committee 
understand that the sentence in the company's letter referring to 
capital to be provided in respect of the period from Jan. 1, 1902, until 
the commencement of the lease means that the Council should issue 
similar stock for this amount, which is estimated by the engineer at 
£124,250. On this point, however, the letter is not quite clear. The 
committee further notice that nothing is said in the letter with regard 
to costs, and they take this to mean that the expenditure already 
incurred by the Council—about £060,000— will have to be at once 
provided from the rates. The Council will be bound on the termina- 
tion of the lease, whether on Dec. 31, 1931, or earlier in the event 
of competition being admitted, to 1 at an sgreed price the 
whole of the fresh capital expended by the company on so much of 
their Willesden works as the company thinks fit to say is suitable and 
sufficient for the supply of Marylebone. It is estimated by Mr. 
Wright from the figures appres by the company in the arbitration 
that by the end of 1931 the capital required for this purpose, after 
allowing for depreciation, will be not less than £800,000. The Borough 
Council will be called upon to find this additional sum for buildings 
and plant in the design and erection of which they have had little or 
no voice, and would further be indefinitely tied to & system of supply 
which, as they have often reported to the Council, is in the highest 
. degree uneconomical and undesirable in the interests of the borough.— 
Enrgsr R. DenENHAM, Chairman." 


PERSONAL. 


The Aston Electricity Committee have appointed Mr. R. B. Leach, 
of Green Mount, Queen's Park, Manchester, meter superintendent and 
mains inspector, at a salary of £91 perannum; Mr. F. W. Parsons, 
of the electric supply depsrtment, Northwich, switchboard attendant, 
at £52 per annum ; and Mr. A. G. Turner, of the electric supply 
ia cpu Watford, chief clerk, at £117 per annum. 

he Bournemouth Oouncil have increased the salary of the 
tramways traffic mansger (Mr. C. Barber) from £250 to £300 per 
annum. 

Mr. L. Gilmore, of the Crewe electricity works, having obtained an 
appointment as mains superintendent under the Bexhill Corporation, 
there is & vacancy in that department. 

The salaries of the charge engineers of the Plymouth electricity 
works have been increased by £12 per annum. 


The Newcastle City Council have agreed to raise the salary of Mr. 
A. I un ol, tramway manager, from £750 to £850 a year, rising 
to £1,000. 

With reference to the advertisement in our issue of Dec. 11, 1903, 
for an assistant electrical engineer to the Sanitary Commissioners, 
Gibraltar, we are informed that Mr. Harry A. Nott has been appointed 
to the post. Mr. Nott is resigning the position he now holds as mains 
superintendent to the Wimbledon Urban District Oouncil. 


... —— 


COMPANIES’ MEETINGS AND REPORTS. 


LIVERPOOL OVERHEAD RAILWAY. 


A special general meeting of the proprietors of this railway was held 
at Liverpool on Tuesday to consider the following resolution: That 
£60,000, being the whole of the share capital authorised to be created 
by the Liverpool Overhead Railway Act, 1900, be and the same is 
hereby created in 6,000 preference shares of £10 each, bearing interest 
at the rate of £5 per cent. 1755 annum, and that the directors be and 
they are hereby authorised to issue such preference shares in such 
amounts and manuer at such times and on such terms as they may 
from time to time think fit. Also, that the holders of the preference 
shares hereby created shall be entitled to vote on the same scale of 
voting as the holders of ordinary shares." 

Sir William B. Forwood presided, and, in moving the adoption 
of the resolution, said the object of the new share capital was to enable 
them to pay for the extension which they had undertaken to make at 
the north end of the line in connection with the Lancashire and York- 
shire Railway at Seaforth Station. They had to construct a new 
station at Seaforth Sands, and to erect a bridge across Primrose-road 
and an abutment on the far side of that road. The Lancashire and 
Yorkshire Railway on their part would continue the line from that 
point up to their station at Seaforth. The estimated cost of the brid 
and the new station was £14,000. They had also to lay a new thi 
rail from the Seaford Station right away to the Dingle at an expendi- 
ture of £12,000. Although they were laying this third rail in connec- 
tion with the Lancashire and Yorkshire Ruilway, yet he thought it 
was an expenditure which they would have been wise to incur even if 
they. had made no special arrangement with that company. It would 
become the positive electric rail, and they would use the present con- 
ductor as the negative rail, which they would bind in with the existing 
rails. By that means they hoped to obtain greatly increased efficiency, 
aud they believed Hier would save in power a sum of money whioh 
would be quite equal to the interest on the investment. There 
would also be a probable increase of plant required at the 
generatiog station, which would cost £7,900, so that the total esti- 
mated cost of the extension would be £33,900. At the present time 
the Overhead Railway Company's traffic at Seaforth Sands Station 
amounted to 3,800 passengers per day. If they got at the Seaforth 
Station of the Lancashire and Yorkshire Railway Oompany 745 pas- 
sengers per day, it would be sufficient to pay the working cost of the 
extension and interest on the new capital which they pro to 
raise. In addition to the cost of the extension, they also wished to 
make good their capital account. 

Mr. G. H. Hornby seconded the resolution, which was adopted. 


— 


NEW COMPANIES REGISTERED. 


Electrograph, Limited (79,649).—OCapital, £10,000. Object: to 
acquire the interest of E. G. Craven in an invention known as- 
‘‘electrograph,” etc. Registered office: Donington House, Norfolk. 
street, Strand, W.C.. 

A.E.G. Electrical Company of South Africa, Limited (79,666). 
Capital, £50,000. Object: to carry on the business of electrical and 
mechanical engineers, electricians, suppliers of electricity for light, 
heat, motive puwer, etc., in South Africa or elsewhere. 

William Elder and Sons, Limited.—Oapital, £15,000. Object: 
to acquire and carry on the business of W. Elder as engineers, elec- 
trical engineers, producers and suppliers of electricity, etc. Registered 
office: 17, Main-street, Tweedmouth. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Cuba.—The Insular Railway Company will shortly require material 
for installing an electric tramway in Marianas, 

Warsaw.—The Municipality are open to receive tenders for 
electric tramways. Particulars may be obtuined on application. 
Rome.—The Admiralty require tenders for electric lam 
mated at £6,000, by Jan. 23. Foreign competitors are invited. 

Aberdeen.—The Oouncil have authorised the engineer to obtain 
tenders for the additional plant for the Ferryhill station. The esti- 
mate is about £20,000. 

Peteringa (Croatia).—The Municipality require tenders for 
installation and working of electric lighting ; 6 to 8 arc and 160 to 
180 incandescent lampe are required for the street-lighting. 

Punta Arenas (Straits of Magellan).—Tenders are invited for 
the public electric lighting of this city. Particulars from Chilian 
Legu' ion, 29, Queen's Gate-terrace, 5. W. Tenders by June 28, 

Greenwich.—The London County Council invite tenders for six 
electrically-driven three-throw boiler feed pumps. Specifications, 
etc., at the County Hall, Spring-gardens, S.W., Tenders by Jau. 19 
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Maratea (Italy)—The Municipal Authorities require tenders for 
an electric lighting installation. Particulars may be obtained from 
13 Secretary of the Municipality, Maratea, Province of Potenza, 
Italy. 

Whitby. — The Urban District Council invite tenders for the supply 
and delivery oſ feeding aud ne mains. Specifications, etc., 
from the Electrical Eogineer. Tenders by 10 a.m. on 25th inst. See 
advertisement.. 

Pontevedra (Spain). —Teaders are invited for the construction of 
an electric tramway from Mondariz to Poirino. Particulars may be 
seen at tbis office, or obtained from the Public Works Department, 
Madrid, Tendera by Feb. 12. 


Camberwell —The Borough Oouncil invite tenders for the main. 
tenance of electric bells and private telephones. Forms of tender from 
Mr. W. Oxt:.'v, borough engineer, Town Hall, Oamberwell, S. E. 
Tenders by 5.30 p.m. on Jan. 18. 


Cardiff. The Corporation invite tendera for the manufacture and 
supply of about 400 tons of steel tramway rails, tishplates, bolts, and 
nuts. Specifications etc, from Mr. W. Harpur, NM. I. C. E., Town 
Hall, Cardiff. Tenders by Jan. 21. 

Avila. — Tenders will be received by the Municipal Council 
(Ayunta miento Constitucional) for installation and working of 
electric lighting until Jan. 22, 1904. The estimate for the total work 
M ae ts pesetas, and specifications, etc., may be seen at this 
office. 

Wallasey.—The Urban District Council invite tenders for the 
supply and delivery of about 7,100 yards corcentric armoured cables, 
together with joint boxes and section boxes. Specifications from Mr. 
J. A. Crowther, Electric Supply Works, Sea View-road, Liscard. 
Tenders by Jan. 16. 

Christchurch (New Zealand).—Tenders are invited for the com- 
p lete installation of electrical tramways, other than buildings Speci- 
fications, etc., may be obtained from the Agent-General for New 
Zealand, Victoria-street, S.W. Tenders by March 17. See advertise- 
ment in former issue. 

Manohester.—Tlie Tramways Committee invite tenders for the 
supply of electric tramcar bodies, electrical equipments of cars, and 
tramcar trucks. Specifications, etc., from Mr. J. M. M'Elroy, Tram- 
ways Department, 55, Piccadilly, Manchester. Tenders by 5 p.m. on 
18th inst, See advertisement. 


Leyton.—The Urban District Couucil invite tenders for the 
electrical wiring and fittings and hot-water heating apparatas required 
at Norliogton-road Schoois. Specification, ete., from Mr. William 
Jacques, A. R. I. B. A., 2, Fen-court, Fenchurch-street, E. C. Tenders 
by Feb. 2. See advertisement. 

Enniscorthy (Ireland)— The District Lunatic Asylum Com- 
mittee invite tenders tor the following works: generator snd motor- 
generator converter; motor and motor pumps; accumulators; main 
switchboards ; overhead conductors and telephone ; gearing and shaft- 
ing; wiring asylum. Specifications, etc., at the Asylum Office. 
Tenders by Jan. 20. 

London, N.—The Hornsey Borough Oouncil invite tenders for 
(J ection A) two dry-back or water-tube boilers ; (B) smoke-consuming 
apparatus; (C) two 500-kw. steam dynamos, one 100-kw. steam dynamo, 
two motor-generators. Specifications, etc., may be obtained of Mr. 
Robert Hammond, M. I. C. E., 64, Victoria.street, S.W. Tenders by 
10.50 a.m. on Feb. 8. See advertisement in last issue. 


Brighton.—The Town Council invite tenders for the supply and 
delivery of steel poles, trolley wire, bases aud section pillars, cast-iron 
fittings, pole brackets, overhead line fittings, span and guard wire, 
switchgear, feeder, distributing, and telephone cables, bonds, eto. 
Specifications, etc., from Mr. Tnos. B. Holliday, tramways engineer, 
Lowes-road, Brighton. Tenders by 10 a.m. on 18th inst. 

Firo-Alarm Wiring.—Tte May-Oatway Fire Appliances, Limited, 

i nvite tenders for wiring the following installations of May-Oatway 
co mpensated automatic fire alarms for direot connection with the fire 
brigades at Paisley and Dundee: Messrs. Brown and Polson, Corn- 
flour Mills, Paisley, and Messra. John Ireland and Sons, Shuttle 
Factory, Dundee. Particulars from Managing Director, 49, Queen. 
street, Glasgow. Tenders by 20th inst. See advertisement. 


Erith.—The Urban District Council invite tenders for the suppl 
and erection of two Lancashire boilers, with fittings, brickwor 
settings, and steam feed pump; steam, exhaust, feed, air and 
circulating, blow-off, and drain pipes ; surface condenser, with steam- 
driven air and circulating pumps ; three-phase alternator and direct- 
coupled high-speed enclosed-type steam-engine of 500 kw. 8 A 
extensions to main switchboard and cable connections. Tenders by 
Jan. 18, See advertisement in former issue. 

London, S. W. —The London County Council invite tenders for the 
roadwork aod platelaying required for the reconstruction, for the 
electrical traction on the conduit system, of the existing double line 
of cable conduit tramwaya from a poiat in Brixton-road, near Hand- 
forth-road, to the present terminus at S. reatham; and for the con- 
struction, for the same system of electrical trac ion, of a por.ion of 
the authorised tramw+ys in High-street, Too in, Merton-road, and 
Defoe-rosd. Specifications, etc., from the Enagioeer’s Department, 
County Hall, Spring-gardens, S.W. Tendera by 10 a.m. on Feb. 2. 


Sot RESULTS OF TENDERS. 


LEER! " 

Salford,—The tender of W. F. Smith and Co., Chapel.street, 
Salford, has been accepted for the supply of 1,000 yards of trolley 
wire, at 7°3672d. per lb. 

Worthing. — The Hart Accumulator Company, Stratford, 
London, E., have received the contract for replacing the existing 
B.P.T. and L. battery in use at the electricity works with 264 
standard lighting-ty pe cells, : 


Aberystwyth.—The Town Council have accepted the tenders of 
the Aberystwyth and Chiswick Electric Lighting Company for light- 
ing the promenade and certain strev'ts under a new arrangement. 

Brighton.—The Council have accepted the tender of Babcock and 
Wilcox, Limited, Oriel House, 30, Farringdoa.street, London, E.O., 
at £28,140, for six water-tube boilere, a system of steam. exhaust, 
feed, blow-off. and suction pipes, aud cast-iron storage tanks. 


Todmorden.—The Corporation have accepted the following 
tenders: Yates and Thom, steel boilers ; Green and Son, economiser ; 
Electric Power Storage Company, Limited, storage battery: 
Worthington Pumping Company, condenser, pumpe, and injectors ; 
B. Thomas, switchboard ; W. T. «lover nnd Co., cable work; Bruce 
Peebles and Oo., steam dynamo and engine; Rodgers and Hay, 
Bradford, crane. 


Whitby. —-The followin 


tenders have heen received for fitting-up 
the Whitby Temperance 


all with electric light : 


E. Cox Walker, Darlington (accepted) a. a.oa o... £70 0 0 
Walker and Hutton. Scarborough and Whitby ... ........ 99 10 0 
I. Stephenson, Whitb . . ͥ 120 0 0 
J. O'Connor, Whitby 5. eee Ire i Pape 114 5 2 
G, F. Welle, Scarborough.......... . adi d RM UNS 79 10 0 
T. B. Watson and Son, Stockton -on- Tees spaces 93 16 4 


Wiring.— Thie Scottish Office of the May-Oatway Fire Appliances, 
Limited, have accepted the following ten:lere for wiring iasta.lations, 
of May-Oatwav automatic fire alarms for direct connection with the 
tira brigade headquarters of Edinburgh and Glasgow: St. Cuthbert's 
(Co-operative Seciety, Edirburgh, W. Douglas. Limited; Duncan 
Flockhart and Oo., Ediohu:yb, J. Milne and Sons: Shaw, Walker, 
and Co, tilasgow, Allen. Arthur, and Ure. Also tenders for wiring 
the prenises of the Northero Co operative Company, Pratt and Keith; 
Eadicy Bros, and Co, J. Kilpstrick and Sons, 


- BUSINESS NOTES. 


TRACTION. 


Long Eaton.—A sub-commitcee has been appointed to consider the 
question of tramways. 

Ripon.—The question of a light railway from Ripon to Kirby 
Malzeard has been reopened. 

Dundee. —The Town Council have agreed to support the scheme for 
a tramway to Broughty Ferry. 

West Fife.--The Fife Electric Power Company have in contem. 
plation a tramway scheme for West Fife. 

Swindon.—The work of contruoting the proposed ‘tramways will be 
commenced in about two or three weeks' time. 

Erith.—The District Council are taking up two loans of £5,000 
each in connection with the tramways undertaking. 

Liverpool Southport Railway.—A successful trial trip has been 
made on the above line with one of the new electric trains. 

Manohester.—A town’s meeting has approved the Tramways Bill 
which the Corporation are promoting in the ensuing session. 

Wallasey.—4A public meeting convened by the District Council has 
recorded a hostile vote in regard to the proposed tramways scheme. 

Audenshaw.—The Local Government Board have extended the 
time for the completion of Audenshaw-road tramway till Dec. 9, 1904. 

Barton Regis.—The Rural District Council have approved the pro- 
pes tram extension from Weetbury-on-Trym to Henb , and from 

orfield to Filton. 

Down (Ireland).—The County Council have sanctioned the pro- 
1 a syndicate to apply for powers to construct a tramway between 

lfast and Holywood. 

Burnley.—The Manchester-road and Townsley tramway routes are 
ready for inspection by the Board of Trade, and will be opened for 
public traffic very soon. 

Leith.—The Board of Trade have given their consent to the sale of 
the tramways in Leith belonging to the Edinburgh Street Tramways 
Company to the Corporation of Leith. 

Boothill Nether.—A meeting of the ratepayers has assented to the 
Council's proposal to apply to Parliament for a Bill empowering them 
to construct tramways within the township. 

Salferd.—A sub-committee of the Tramways Committee has been 
appointed to confer with the Electricity Oommittee with regard to the 
charge for electrical energy for the tramways. 

Soarborough.—The work of constructing the tramways has now 
been in progres two months, and 14 miles of route have been laid, 
there still remaining 24 miles to be dealt with. 

Derby.— An arbitration has been opened in the town in regard to 
the compulsory purchase of property by the Town Council in connec- 
tion with their tramway electrification scheme. 

Tynemouth., —A committee of the Rural District Couucil has been 
appointed to consult with the Newcastle Tramways Committee with 
reference to the proposed extension of the tramways to Benton. 

Sunbury.—The District Council intend to oppose the application 
of the London United Tramways Company for an extensiom of seven 
years for the construction of the proposed tramways in this district. 

Royton.—At the last meeting of the District Council it was 
announced that an agreement had been arrived at in regard to the 
tramways which it is proposed to construct in Royton and Crompton. 

Wigan.—The Town Oouncil have decided to grant an honorarium of 
£100 to the borough engineer and £50 to the members of his staff for 
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extra services in connection with the construction of the tramways in 
the borough. | 

Stoke-on-Trent. —The Town Council are calling upon the tramways 
company to contribute half the cost of widening High-street, on which 
a sum of £5,500 had to be spent before the double line of tramways 
could be laid. 

The Cardiff Outrage.—The man Fred Parks, who was accused of 
wilfally disconnecting the traction cables behind the switchboard at 
the power station on Christmas Eve, has been sentenced to nine months 
imprisonment. 

South Bank.—At the monthly meeting of the District Council, it 
was agreed to consent to the scheme of the Imperial Tramways Oom- 

y for the extension of their lines from Middlesbrough through 
uth Bank to Grangetown. 

Portsmouth.—With regard to the assessment of the tramways 
undertaking, the committee have decided to enter an appeal. In a 
few weeks' time it is expected the construction of the Gosport-Fareham 
tramway will be commenced. 

Woroester.—' The tramways company propose to seek an extension 
of 12 months from Feb. 3 next for the construction of the proposed 
tramways, but the Town Council have agreed only to consent to a 
three months' extension of time. 

Branksome. — The Urban District Council have approved a 
ones to proceed at once to arbitration to decide the price to be 
paid by the Bournemouth Town Oouncil for the Poole and District 
Electric Oompany’s undertaking. 

Middlesbrough.—The Town Council have decided to oppose the 
scheme of the tramways company for extending their lines from 
Middlesbrough to Grangetown, and constructing a road bridge at the 
present terminus in North Ormesby-road. 

Lytham.—The tramway company propose to double the lines along 
Ohurch-road to Market-square. This is the only section of single line 
on the entire route, and, for the convenience of the public, it is hoped 
that the Oouncil will sanction the scheme. 

Cardiff.—A proposal has been made to the committee to extend 
the Cowbridge-road section of the tramways. The cost of other 
proposed extensions is estimated at £19,20C. Tenders have been 
received for cars for the Penarth-road route. 

Musselburgh.—The Town Council on Tuesday signed the agree. 
ment with the promoters of the local electric lighting and tramway 
schemes, under which the promoters bind themselves to complete the 
installation of the tramways within 12 months from date. 

Newport (Mon.).—The Town Council have approved the scheme 
prepared by Mr. H. O. Palop, the borough electrical engineer, for a 
single tramway to Stow Hill, the estimated cost being £17,300. The 
Town Oouncil have decided on a three months trial of penny fares on 
all routes. | 

Watford.—The Board of Trade have confirmed an order made by 
the Light Railway Commissioners, and entitled the Watford and 
District Light Railways Order, 1903, authorising the construction of 
light railways in the county of Hertford, in the parish of Watford 
Urban, snd th» urban district of Watford. 

Dumbarton.— The County Oouncil have discussed the various pro- 
Visional orders which are being promoted for. electric tramways in the 
unm and it has been unanimously agreed to remit to the Road 
Board to consider the advisability of the County Council themselves 
applying for a tramways provisional order. 

Preston.—4A Bill has been deposited for next session by which it is 
proposed to incorporate a new company, with powers to construct a 
tramway from Preston to Blackburn, 64 miles in length. The line is 
to be a single line for just over five miles, and to be worked by electricity. 
The capital of the proposed company is to be £200,000. 

Devonport.—It is proposed that the Town Council shall themselves 
carry out the construction of Harbour View and Oamel's Head Embank- 
ment lines by direct labour. The town clerk has been instructed to 
prepare and lodge objections to the application of the Plymouth Cor- 
poration for a light railway order to construct a light railway to 
Orownhill. 

Ielington.—The Borough Council at their last meeting decided to 
ask the London County Oouncil whether they would be prepared to 
take tho electricity required for running the tramoars under their 
control from the metropolitan borough councils who are also electric 
lighting undertakers, provided the latter are prepared to supply sach 
electricity under suitable conditions and at reasonable rates. 

Bournemouth. —The Town Council have authorised a committee to 
take all neces steps for acquiring the undertaking of the Poole and 
District Electric Traction Company. The ratepayers at a public meet- 
ing have unanimously consented to the Town Oouncil proceeding with 
their parliamentary Bill to obtain powers to construct an electric tram- 
way to Southbourne, the estimated cost being about £50,000. 

Johustone.—Mr. Murphy, in answer to enquiries by the Town 


Council, hes sent a letter stating that the section of electric tramways 


` from Church-street to the end of the burgh is a separate contract from 


the work completed, and that the aection will be proceeded with. Mr. 
Murphy makes the further statement that he intends to seek powers 
to connect Kilbarchan with the Johnstone and Paisley tramway system. 

Middiesex.—The Board of Trade have confirmed an order made 
by the Light Railway Commissioners, and entitled the County of 
Middlesex Light Railways Order, 1903, authorising the construction 
of light railways in the parishes of Acton, Edgware, Edmonton, 
Enfield, Finchley, Friern Barnet, Hendon, Hornsey, Little Stanmore, 
S»uthgate, Tottenham, Wembley, Willesden, and Wood Green, in the 
county of Middlesex. 

Wakefield. —A start was made on Monday with the laying of the 
tramway lines from Newton towards Wakefield. The route will be 
along the Leeds-road, and will be pashed as far and as speedily as the 


new sewer will permit. 'The next portion to be undertaken will pro- 
bably be that from Kirkgate towards Sandal. It is then B or to 
start somewhere neat the Wakefield and Barnsley Bank in Westgate, 
and work towards Horbury. 

Pontefract.—The District Council on Saturday gave a general 
consent to the proposals of the West Riding Tramways Company, but 
they decided to require the promoters to give & written promise to 
vary the position of any of the rails in the Council's district if requested, 
and to indemnify the Council against any expense they might be put 
to in any way whatever, including legal expenses and the cost of 
obtaining expert advice which might be necessary. 

Walsall.—The financial result of the first week's running of the 
trams under municipal control is said to have been eminently satis- 
factory. Over £ was taken in fares, and it is stated that in some 
of the districts newly opened up a difficulty was found in coping with 
the heavy traffic. e Tramways Committee, in a report issued on 
Saturday. expresses the belief that the new service will prove a boon 
to the public, and tend to the prosperity of the town and district. 


Ashton.—The Town Council have had the tramways question under 
consideration, and have decided that the draft agreement with Man- 
chester, as amended, should be submitted to the Manchester Corporation 
for approval and discussion between representatives of thetwoauthorities 
if necessary. Mr. Alfred Dickinson, consulting engineer, of Birming- 
ham, has been retained to act for the Corporation in the forthcomivg 
arbitration with the Manchester Carriage and Tramways Company’ 


Shoeburyness.—At a meeting of the Oouncil on Tuesday it was 
stated that owing to difficulties with the landownere ih» proposed 
extension of electric tramways from Southend to the town was ata 
standstill. A resolution was carried unanimously that the Southend 
Corporation be written to asking if it were their intention to presses 
with the work. If not, the Shoeburyneas Council should take into 
consideration the provision of motor trains to run between Southend 
and the garrison town. ' 

Lowestoft. —The general manager reports the total receipts from 
July 21, 1903, to Jan. 2, 1904, amounted to £5.644. 9s. 1d.; passongera 
carried, 1,242,829 ; total mileage run, 117,840 miles; average receipts 
per day, £33. 16s. 2d; average receipts per car mile, 11 49d. For the 
week ending Jan. 2 the receipts were £154. 11s. 4d., and on Sunday, 
Jan. 3, the receipts were £17 4s. 11d. The Park aud Denman.rosd 
route is now completed, and the Town Council are prees ng the Board 
of Trade to inspect the line. | 

Keynsham. The proposal of the Bristol Tramways Company to 
extend their line from Brielington to Keynsham was considered by the 
Rural District Council at a special meeting this week. Eventually it 
was resolved, '‘ That this Council assents to the principle of the Bill, 
provided that the tramways company consent to wood blocks between 
the tramlines, without prejudice, nevertheless, to their right to oppose 
the same for the purpose of securing terms and modilicitious and 
otherwise as the Council may deem desirable ia the public iuterest.” 


. Wolverhampton.—At the monti meeting of the Town Council 
on Monday it was proposed that application be made to the Board of 
Trade for their sanction to a loan of £15,221 for the reconstruction of 
the Dudley-road tramway from the Fighting Cooks to Temple- street. 
Also for sanction to a loan of £1,293 for the construction of the Snow- 
hill tramway fiom the Villiers statue to the corner of Bilston.etreet ; 
and, further, for authority to construct a single line of track upon that 

rtion of the Willenhall-road between Coventry-street and Stowheath- 
ane, 

Wroxham. —The prolonged dispute between the Rhos and Wrexlism 
Councils and the British Electric Traction Company with regard to 
the non-completion of the tramway line from Johnstown to Rhos, in 
accordance with statutory powers, reached its climax at a conference 
held in Khos Public Hall on Tuesday. The chairman of the company 
stated that should there be any further opposition the company would 
abandon the line altogether, and would not ask the Board of Trade to 
inspect the portion already constracted. The result is awaited with 
keen interest, . 

Swansea.—The Sub-Tramways Oommittee have further discussed 
the proposal of the Corporation to obtain the ruling of the courts in 
the matter of the acquisition of the Swansea Tramways Act. Certain 
sections of the tramways can by law be acquired in 1906, and the 
necessary notices have been given the company, but the contention is 
that the Corporation are bound to re-lease to the tramways company. 
This would at once destroy the possibility of the Corporation eventually 
acquiring the whole system. The sub-committee decided to take the 
case into the courts. 

Coventry.—At this week’s meeting of the General Works Oom- 
mittee a letter was read from the Coventry and District Electric 
Tramways Company, accompanied by plans showing the 5 of 
tbe company for the laying of tramways to Earlsdon and Chap« Fields 
in accordance with their Act of 1903. It asked for the Oorpuratign's 
approval, and also for their consent to the reconstruction of the Hales- 
street junction and the construction of tramways along High-street and 
Earl-sureet. The committee referred the communication and plans to 
the Streets Improvement Sub-Oommittee. 

Stookport.—On Monday a special meeting of the Tramways Com- 
mittee was held to consiler the steps to be taken in connection with 
the position of two officials of the department, the mansger of the 
tramways (Mr. H. McOormick) and the chief clerk (Mr. J. Sykes) 
who, it was alleged, had been guilty of a dereliction of duty. Ata 
previous meeting the committee received & report from the Mayor, who 
is chairman of the committee, and the two officials in question we. 
interrogated as to their conduct. It was now decided that Messrs 
McCormick aud Sykes be requested to send in their resignations and 
that the positions be advertised as vacant. 


Sheffield. —The Corporation are taking steps to Jimit their liability 
in tbe event of passengers being injured while travelling upon the 
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tramways through any accident which may occur. The following is 
regulation: Passengers are being carried at 
less than the maximum authorieed charges, and every passenger is 


the text of the proposed 


notified that, in consideration thereof, a passenger is only carried on 
the terms that the maximum amount recoverable from the Corpora- 
tion, on account of any ir jury or damages suff:red by a passenger, and 
for which the Corporation is legally liable, is £25. Except as above, 
every passenger travels at his own risk. Passengers can only travel 
subject to being bound to observe the by-laws for the time being.” 


Bath.—As stated in our last issue, the tramway system was opened 
to the public on Saturday, the 2nd inst. When the full service is 
running there will be 40 cars at work. The gradients at Bath are 
excessive, the maximum being 1 in 12 As will be readily understood, 
the question of effieient braking is of primary importance in tramway 
work. Tho Bath cars are fitted with the Westinghouse magnetic brake, 
one of the features of which is that it will automatically bring the car 
to rest on the severest gradient even should the trolley leave the wire. 
This, as well as other points, were repeatedly demonstrated on Saturday, 
the trolleys being purposely removed from the line when the cars were 
on a gradient of 1 in 12, and the cars were brought to a stop in a few 


West Londen.—On Wednesday two accidents occnrred on the 
London United Tramway Company's system in West London. The 
first happened at Acton, where two cars collided, both being thrown 
off the rails. Fortunately no one was injured, although both cars con- 
tained a number of passengers. The Uxbridge-road line was blocked 
for about an hour, when the cars were restored to the track, and the 
through running resumed. The other mishap took plsce at Brentford, 
where one of the trolley wires snapped and falling came in contact with 
the rails. Two horses attached to a coal wagon unfortunately became 
entangled in the wire and were killed. The driver of the wagon 
escaped. A breakdown gang from the depót was soon on the spot, and 
8 y repaired the wires. i 

Buenos Ayres.—It is stated that the German Transmarine Elec- 
tricity Company, which recently absorb«d the electrical department of 
the Primitive Gas and Electric Lighting Company, after having pre- 
viously purchased the works of the French electric lighting company 
in Buenos Ayres, has now concluded an agreement with the Anglo- 
Argentine Tramways Company for the supply of electric power to the 
latter for the whole period of its concession. As soon as the City of 
Buenos Ayres Tramways Oompany has obtained the necessary authority 
to convert its lines to electric traction and the work has been com- 
pleted, the German company will also supply power for the working of 
these tramways. The two tramway companies are said to have estab- 
lished a working arrangement, 


North Riding.—The Imperial Tramways Company, Limited, have 
deposited a Bill for next session, under which they seek power to con- 
struct just over six miles of tramways under the title of the Middles- 
brough, Stockton-on-Tees, and Thornaby Tramways, The proposed 
lines will form junctions with the company's existing system in North 
Ormesby-road, Middlesbrough, and in the Middlesbrough-road and 
the Ayresome-road, in the borongh of Thornaby-on-Tees. The total 
cost of constructing these lines is estimated at £124,075, which 
inclades the cost of two new roads and the construction of a bridge 
over the Guisborough branch of the North-Eastern Railway. The 
tramways, which will be worked by electricity, will, with the exception 
of one furlong, be constructed as double lines. 

Additional Traffic Returns.—Anglo-Argentine, £1,878 increase ; 
Barcelona Ensanche y Gracia, £109 increase ; Barcelona, £30 increase ; 
. Brisbane, £101 increase (month of December, £11,915, increase £371), 


British Oolumbia Electric (month of March), gross earnings £10,352, 
net income £2,659 ; Buenos Ayres and Belgrano Electric, £33 increase 


(month of December, £15,057, increase £1,099) ; Oalcutta, £590 
increase; Oape Town (month of December), receipts £18,088, expendi- 
ture £8 235; Isle of Thanet Electric, £26 decrease ; Lisbon Electric 
(raonth of November), jul d 91,526 milreis, expenses 62,069 milreis ; 
Mexico Electric (month of December), receipts £47,600, expenses 
£27,400 ; Pertb Electric, £226 increase ; Port Elizabeth (month of 
December), receipts £4,674, expenditure £2,962. 


Sootch Private Bills.—All the provisional orders under the Private 
Legislation Procedure (Sontland) Act, 1899, have been deposited at tho 
Private Bill Office, and will come before the examiner on Standing 
Orders in due course. The Lothians Electric Power Company are 
seeking fresh capital powers to the extent of £600,000, iud. the 
Dundee, Broughty Ferry, and District Tramway Company £73,500. 
Borrowing powers are sought as follows: Glasgow Corporation, 
£250,000; Kirkealdy Corporation (tramways), £65 000 ; Leith Cor. 
poration (tramways), £225,000.  The' Paisley District Tramway 

mpany are asking for an extension of time for carrying out their 
authorised undertaking, and seek to issue half their authorised capital 
aaa as preference capital, bearing interest not exceeding 5 per 
ceu . 

Leeds, —The net car receipts for the 12 months ended De». 31 show 

a gain of £19,735 over the previous year. The total amounted to 

5,229. By the Bill which is being promgted in the coming session 
of Parliament the Corporation seek powers to extend the tramways 
from Kirkstall Abbey to Horsforth, while at the present time the 
Tramways Oommittee are making extensions from Elland.road to 
Domestic-street and Churwell and from Whitehall-road to the 
boundary of Drighlington. The ballot of the tramway men to decide 
either for or against a trial of the ‘‘split turns” system closed on 
Tuesday, pretty nearly all the employés turning up to vote, and 
although the result has not yet been made public, it is thought that 
rat men have decided, by a very substantial vote, against the proposed 


Aston.—It is proposed to borrow £10,500 for alterations to the 
Witton-lane depót to provide accommodation for 44 cars. A meeting 
of the Town Oouncil was held on Wednesday, when a letter from the 


Board of Trade was read consenting to the laying of double lines in 
Park-road, Viotoria-road, and Witton-lane, subject to the widening of 
those thoroughíares. A discussion took place on the refusal of the 
Birmingham Tramways Committee to sanction the continuance for two 
months of the steam trafic over Aston-rosd and Co tiop-street 
into the Old-equare, pending the electrification of the lines between 
the city boundary and Aston Cross. The committee are of opinion 
that it is desirabie that the line between the city boundary and Aston 
Oroes should be reconstructed and electrically equipped forthwith, and 
that the contractor should be instructed to proceed with this part of 
the work as quickly as possible. The committee is also of opinion 
that the traffic from the city boundery to Aston Cross should be 
entirely suspended during such reconstruction, but that until the 
commencement of the work the ordinary steam traffic be continued to 
Phillip's- street. To this proposal, however, the lessee company 
o! jected on the ground that serious inconvenience would be caused to 
the public and permanent injury to the traffic gen incl The com- 
mittee had therefore referred the question to a sub-committee to 
farther discuss and determine with the company. 


Lambeth. —The question of contributing towards the cost of street 
improvements in connection with the London County Oouneil’s scheme 
for acquiring the London Southern Tramways, and converting them to 
electrical working, was discussed at a ial meeting of the Borou 
Oouncil last week. There was a motion on the agenda to rescind a 
resolution by the Oouncil on Dec. 10 with reference to a contribution 
of £20,000 towards the cost of street wideninge, and asking the High- 
ways Committee to bring up a recommendation for a contribution for 
one-third, not exceeding £40,450, of the total expenditure to be 
iocurred by the Loodon County Council. Several petitions were 
handed in, and the Council received a deputstion who urged them 
to support the proposal. Mr. Hubbard, in moving the resolution, 
said the County Council expected a profit out of the tramways, and 
it was in no way a speculative matter. They must remember that in 
one end of Lambeth they had 10,0CO people who lived in one-roomed 
tenements, and the borough hitherto had always been generously treated 
by the Oounty Council. An amendment was moved that the County 
Council, as the tramways authority, should be asked to at once exercise 
their powers and buy the tramways in question with the object of 
bringing them under one control. The mover said that the Oounty 
Council had departed in the case of Lambeth from a policy of taking 


over the tramway system when they had the opportunity. The amend- 


ment was carried by 31 to 29. 


Finsbury.—The Board of Trade have transmitted a communication, 
which has been considered by the Works Committee of the Borough 
Council, applying for that Board's consent to the adoption on the 
existing eire i in City-road (from Fiasbury-square to Old.street), 
Clerkenwell-road, Finsbury-pavement, and Old- street of the under- 
ground conduit system of electrical traction, already approved by the 
Board in respect of certain County Council tramways in South London, 
and asking for the observations of this Council thereon. The borough 
surveyor has now reported that the system proposed to be adopted in 
regard to the thoroughfares referred to corresponds in all respeots with 
that already considered by the Council in connection with the autho- 
rised tramways in Rosebery-avenue, St. John-street. and St. Jobn- 
street. road. e following was sent: ''That the Finsbury Council 
advocate the adoption of, aod strict adherence to, the proposal to place 
insulator boxes inside the rails, but where the placing of such boxes 
outside the rails is abeolutely unavoidable, the covers be filled with the 
same material as the paving outside the rails, and that all points 
should, as far as possible, be operated from the levers placed on refoges 
rather than in the carriageway. That, having regard to the fact that 
the portion of the carriageway of Old.street, msintainable by the 
Council, is already paved with wood, the Oouncil urge that con- 
sideration be given to the question of the practicability of wood paving 
beivg used there between the rails in place of stone. Except so far as 
affected by the fore P. representations, to generally approve the 
proposals of the London County Council in this matter, aud t^ inform 
the Board of Trade and the London County Council accordingly.” 


St. Marylebone.—At the last meeting of the Borough Oouncil, the 
Legs] and Parliamentary Committee reported having considered a oom- 
munication from the London County Council referring to previous 
correspondence on the subject of the construction of a double line of 
tramways from the present terminus in Hampstead across Euston-road 
and along Tottenham Court.road to a poiat in that street near its 
junction with Oxford-street, and stating that, in view of the undoubted 
benefits which a tramway slong thie route would confer upon the 
travelling public, the County Counc!! had decided to seek powers ia 
the next session of Parliament for the construction of a tramway with 
an electrical conduit system of traction, and asking whether the 
St Marylebone Council would be prepared to give the consent required. 
The committee also reported the receipt of a letter from the town 
clerk of Holborn, stating that the Holborn Borough Council and its 
predecessors—the Board of Works —had absolutely declined to consent 
to the introduction of a Bill for the corstruction of a tramway alovg 
Tottenham Oourt-road, believing that the thoroughfare was not suitable, 
for an above ground tramway, a view which they had every reason to 
believe was shared by the whole of the fcontagers. As the small 
portion of Tottenham Oourt- road in St. Marylebone was, by arrange- 
ment, under the charge of the Holbora Borough Council, he suggested 
that the St. Marylebone Council would perhaps see their way, under 
the circumstances, not to prejudice the matter by complying with the 
London County Council's request for consent, and the committee 
recommended the Council to iuform the Holborn Borough Council that 
they agreed with them in their decision as to the proposed tramway, 
and also advised the Council to inform the London County Council 
that the 8t. Marylebone Borough Council adhered to their previous 
resolution not to give their consent to the proposed tramway. 


Greenook.—Mr. J. A. Robertson, burgh electrical engineer, hs 
reported to the Corporation on the financial ettect of the recent arbitra- 
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tion award by the Board of Trade as between the Corporation and the 
tramway company. The appeal for arbitration was made by the com- 
pany, and the questions submitted were: (1) to decide from which date 
the compeny were bound to fulfil their obligations under the lease to 


take electrical energy from the Corporation, at the rate of 500,000 
units per annum ; ( Ard ios to be paid for all energy in excess of 
the minimum amount of 500,000 units per annum ; (5) the rent to be 


me by the company to the Corporation for the use of the cableways. 
e arbiter's decisions were (1)that Aug. 1, 1901, is the date from 
which the first year commenoed in which the company were bound to 
take 500,000 units of electricity; (2) that pod. is the price to be 
paid for all energy in excess of the minimum guaranteed 
amount of 600,000 units per annum; (3) that £125 per annum 
is the sum to be paid for the rent of the cableways. The Cor- 
poration had claimed that May 15, 1901, was the date instead of 
Aug. 1; that it was inexpedient to make any reduction in the Aa 
to be paid for excess energy ; and that the rent of cableways should be 
£150. Mr. Robertson's conclusion is that the loss to the Oorporation 
through supplying the company during the first year is £474. 10s., and 
during the second year £559, or a total loss of £1,033. After the most 
careful consideration of all the circumstances, Mr. Robertson thinks 
that, even when due allowance is made for extension of business and 
decreased works’ costs, it will be quite impossible to show any profit as 
a result of sup tying the tramway company with energy during the next 
two years, aad: e is of opinion that when the time comes for revision 
in 1905 évery ible effort should be made to reverse a decision which 
has undoubtedly inflicted a serious injustice on the Corporation. 


North-Eastern Railway.—In the course of the next fortnight the 
North-Eastern Railway will have settled the final details of the service 
of electric trains which are to be run on the Newcastle suburban lines 
recently electrified. The whole of the installation is not yet com- 
pleted, but the Board are considering the advisability of beginning a 
service of trains for the completed portions. The sections of lines 
which are being supplied with electric traction are the line from 
Newcastle to emouth, and round through Monkseaton, Benton, 
and Gosforth back to the Newcastle Central Station, the main line from 
Manors to Benton, and the riverside loop from Byker to Percy Main, 
as well as the railway now in course of construction from Gorforth to 
Ponteland. The aggregate length is abeut 40 miles, but as the line 
from the Central Station to Heaton South Junction consists of four 
tracks, and the greater part of the remainder of two tracks, the approxi- 
mate length is altogether 80 miles. On the main lines the local traffic 
only will be electric. It will be possible to run the ordinary main-line 
passenger service in alternation with the local electric trains. The energy 
is being obtained from the supply station of the Newcastle Electric 
Supply Company at Wallsend, and the newstation which is being erected 
at Carville. The train will attain an average speed of 22 miles an hour, 
it being intended that they shall complete the journey from Newcastle 
to Tynemouth in 23 minutes, including stope, while quick trains, 
running through, will reduce the time to 15 minutes. Nearly the 
whole of the open corridor iages required are now completed. 
Some preliminary trials to ascertain adjustments for the adaptation 
of autocars to the regular train service took place over & section of the 
main line going north at York this week. The new car was run to 
Skelton Bridge and back with satisfactory results. It is proposed 
shortly to conduct a further series of trials on the light railway between 
Selby and the village of Oawood. The new autocar is between 50ft. 
and 60ft. long, and is fitted at one end with an engine chamber accom- 
modating a Wolsey petrol engine. A dynamo generates electricity and 
supplies energy to a four-wheel bogie underneath the engine compart- 
ment. Seating accommodation is provided for 52 passengers. The 
car is lighted and heated by electricity. A speed of 50 miles an hour 
can be reached. 


LIGHTING AND GENERAL. 


Armagh.—The County Oouncil will not oppose the Ulster electric 
power scheme. 

Aston.—Cables are being extended at a cost of £980, £67, £98, and 
£1,450 respectively. 

Taunton.—The connections during the past quarter were equivalent 
to 977 8-0. p. lamps. 

Cupar.— We learn that stepe are being taken for an improved 
telephone service at Cupar. 

Globe Telegraph and Trust Co.—A quarterly interim dividend of 
2s. per share is announced by the directors. 

Grantham.— The Bill of the Lincolnshire and Yorkshire Electric 
Power Company is before a committee of the Council. 

Consett. —The Cleveland and Durham County Electric Power Com- 
peny intend to lay electric cables in the urban district. 

Birkdale.—Permission has been granted to the Birkdale District 
Electric Supply Company to adopt a flat rate of 5d. per unit. 

Whitby.—The Urban District Council have recsived sanction to a 
loan of £2,000 for electric lighting purposes without an enquiry. 

Bray.— With regard to the building of transformer pits, we 
understand that the engineer is about to get quotations from local 
builders. 

East Ham.—4An enquiry has been held into the Urban District 
Council's application for sanction to borrow £15,000 for electric supply 


purposes. 
Barnet. —The Board of Trade have agreed to defer consideration of 
the revoking of the Council's electric lighting order for a further period 
of 12 months. 
Rhymney.—Mr. A. S. Tallis, manager of the Tredegar Iron Oom- 
pany, has promised to submit terms for the lighting of Abertysswg 
with electricity. | 


Woroester.— The Oouncil have authorised the propisan and gradual 
fixing of 24 disconnecting high-tension fuses in the cables at an esti- 
mated cost of £100. 

Montrose. The Angus Electric Light amd Power Company. 
Limited, are about to lay cables in a large number of streets 
throughout the town, 

Chesterfleld.—In their Improvement Bill the Corporation propose 
to borrow £23,641 for land, £95,000 for tramways, and £8,980 for 
electrical undertakings. 

Amble.—The proposal of the promoters of the Amble Electric 
Lighting Order, 1902, to make earth connections in part of their elec- 
trical circuits has been agreed to. 

^Dewsbury.—The agreement with the National Telephone Company, 
Limited, for the laying of unde grund wires in certain highways 
within the borough has been sealed. 

Tunbridge Wells.—The failure of electric light at Tunbridge Wells 
Institute on Saturday evening is reported to have been due to a failure 
of the private supply in the building. 

Sligo.—The Irish Electric Supply Syndicate, which we have already 
mentioned, has also offered to treat with this Oorporation. The 
matter has been referred to a special meeting. 

Farnham.—The Urban District Oounoil have replied to the Board 
of Trade that they did not propose at present to carry out the obliga- 
tions under their Electric Lighting Order, 1900. 

Salford.—The Council intend to apply for sanction to borrow 
£25,000 to cover the anticipated expenditure on the installation of 
service cables, eto., during the next two or three years. 


Northfleet.—The District Council have deputed the clerk and sur- 
veyors to confer with the engineer of the Kent Electric Power Company, 
Limited, with regard to the company’s provisional order. 

Belfast.—An enquiry will be held on the 26th inst. into the appli- 
cation of the Corporation for sanction to a losn of £4,350 for the 
purpose of extending the electric mains in the Knock district. 

The Lethians Electric Power Provisional Order.—At a special 
ERR of the County Oouncil of Mid-Lothian on Tueeday it was 
decided to oppose the:Lothians electric power provisional order. 


Hetton-le-Hole.—The Urban District Council have agreed not to 
oppose the application of the Sunderland and District Tramway 
Company, Limited, who propose to light the district by electricity. 

Ewell.—The County of Surrey Electrical Power Distribution Com- 
pany are applying to the Board of Trade for a provisional order to 
supply electricity in the parishes of Cheam, Ouddington, and Ewell, 


Dalkeith. Some time ago Messrs. Orompton and Oo, undertook to 
lay down an electric lighting installation and to supply current for 
public lighting at 3d. per unit. In about a month the atreet-lighting 
will be commenced, 

Lowestoft.— During the past month 16 new consumers were 
connected to the Corporation's mains, representing 702 8-c.p. lamps. 
There are now connected to the mains 458 consumers, representing 
22,501 8-c.p. lamps. 

Wakefield.—Mr. Cyril M. Shaw, the city electrical engineer, last 
week delivered au interesting lecture before the members of the United 
Lecture and Debating Society, dealing chiefly with electrical energy as 
a transmission agent. 

Kinghorn.—A public meeting was held at Kinghorn Mills on Friday 
for the purpose of considering the introduction of electric light and 
power into the burgh. The proposal of the Fife Electric Power 
Company was discussed. 

Lopgton.—The output of electricity for the past month was 10,515 
units, being an increase, as compared with the previous year, of 778 
units ; 102 additional 16-c.p. lamps have been connected to the Corpora- 
tion mains during the month. 

Morley.—The last report of Mr. J. E. Ellie, borough electrical 
engineer, shows that the output of electricity for the month ending 
Nov. 30 was 19,105 units, as compated with 15,749 the same period in 
1902, or an increase of 5,556. 

Dundee. —A start has now been made with the work of impro ring 
the electric mains in the centre of the city. The scheme, which is 
estimated to cost £9,843. 12s., consists of the relaying of 8,500 yards 
of cable on an improved system. 

Aberdoen.—The Streets and Roads Committee and the Finance 
Committee have decided to recommend the Council to grant the 
National Telephone Uompany permission to lay their wires under- 
ground under certain conditions, . 

Sale of Plant.—In another column will be. found particulars of an 
important sale of 0 direct current aro lighting plant 
(series system), for which . C. W. Rocher, the town clerk of 
Launceston, Tasmania, invites an offer. l 

Leek.—The Urban District Council have decided, in response to 
the application for current for power purposes, to quote 14d. per unit, 
providing a quantity not lees than 225,000 units per annum be 
guaranteed by the applicants for at least three years. 

Aberfeldy.—A deputation has been appointed to wait on the 
Marquis of Breadalbane to ascertain what would be his attitude in 
reference to a proposal by the Town Council to introduce a system of 
electricity and an improved water supply by the burgh. 

Stepney.—The question of the proposed extension of the Osborn. 
street station and the distributing system has been agreed to. The 
estimate is £78,280, and the 3 expenditure will be defrayed out 
of a loan to be taken up in portions as and when required. 

Brixham.—The Dartmouth Eleotrio Lighting Compeny have 
approved the draft agreement for supply Papoa at Brixham, near 
Kingswear, on condition that the Board of Trade's consent thereto ig 
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waived, and the Council resolved to seal the agreement omitting the 
clause referred to. 


Tonyrefail.—Some time ago the Oouncil unsuccessfully tried to 
obtain a provisional order to erect plant for the supply of light, and 
they are now applying for urban powers. An electric lighting com- 

any has recently been formed with the intention to supply electric 
fight at Tonyrefail and Gilfach Goch. 


Crewe.—The electrical engineer of the Corporation in his last report 
states that during the past month 21,149 units were used by 
customers, and 27,002 on public lighting. It has been decided to 
charge 44d. per unit as the standard rate for electricity for the future, 
with the rebate system as an alternative. 


Woodworking Machinery.—The British Westinghouse Company 
are supplying through Messrs. John Petrie, Son and Oo. a number of 
their new S. B.” direct current enclosed type motors for driving 
an extensive woodworking plant at Ohristchurch, New Zealand. The 
motors are direct-coupled to the various machines. 


Direct United States Cable Co.—The directors have resolved upon 
an interim dividend of 3s. per share free of income tax, being at the 
rate of 3 per cent. per annum for the quarter ended Dec. 31, 1903. 
Payable on Jan. 30. It has been resolved to set aside £8,000 to 
reserve fund account, and to carry forward a balance of about £2,479. 


Plymouth.—The electrical engineer has been asked to report as to 
the extensions of machinery, plant, etc., which, in his judgment, 
should be undertaken. There are now considerably over 500 oon- 
sumers. A meter reader and clerk is to be en . The salaries 
of the charge engineers have been increased from £120 to £132 per 
annum. 

Tynemouth.—Through the firing of a fuse at the borough of Tyne- 
mouth electric power station, North Shields, a few days ago, Mr. C. 
Turabull, the engineer, and one of his assistants received burns 
about the arms. They were taken to the Tynemouth Victoria Jubilee 
Inürmary, and after having their injuries attended to were removed to 
their homes. 

Keighley.—The Electricity Committee in their last report state 
that during December 20,821 units of electricity were sold, as com- 
pared with 16,022 units in December, 1902; the increase being 
4,799 units. From July 1 to Dec. 31, 1903, the Corporation sold 
89,443 units, the increase being 22,287 units, which is equal to 
33 2 per cent. 

Tavistock.—At a ratepayers’ meeting last week a rosolution was 
passed supporting the Tavistock and District Electric Supply Company 
-in their application for an electric lighting provisional order. It was 
stated that the price would be 7d. per unit for the first hour and 4d. 

r unit for any other quantities for private lighting, and 3d. per unit 
or public lighting. 

Macolesfield.—During last month representatives from the British 
Westinghouse Company, Limited, and Mr. Scott. Moncrieff, representing 
Meesrs. Orompton and Co., Limited, and Mr. Rigby, representing 
Messrs. Crossley Bros., Limited, attended the Town Oouncil and 
explained in detail their respective sohemes for laying down an installa- 
. tion of electricity in the borough. 


Air-Compressors.— Messrs. W. H. Bailey and Co., Limited, 
Salford, Manchester, have secured a license from Mr. E W. Köster. of 
the firm of Messrs. Pokorny and Wittekind, Frankfort, for the sole 
right to manufacture in the United Kingdom his patent positivc-valve 
air-compressors and vacuum pumpe, which were awarded a gold medal 
at the recent Düsseldorf Exhibition. 


Derbyshire.—By the new Bill for the session of 1904 promoted b 
the North-Western Electricity and Power Gas Company. it is propos 
to secure two pieces of land in the borough of Glossop for the putpose 
of erecting electricity and powet gas stations. Tue company also seeks 
power to take over by agreement electric lighting provisional orders 
for other undertakings in its area of supply. 


Islington.—The following estimates will come before the Oouncil 
to-night for approval: Provision and laying down of low-tension dis. 
tributing mains in Mercers-road, £60; provision and laying down 
of low-tension distributing mains in Holloway-road, Hornsey-road, 
Wellington-road, and Orinan-street, £379 ; provision and laying down 
of mains, etc., for arc lighting in Wallace-road, £190. 


British Boller Fluid and Engineers’ Stores Co.—The Lords 
Commissioners of the Admiralty have just renewed their contract 
for the supply of ‘‘ Dejecoline” boiler-ecale removing fluid to his 
Majesty's dockyards during the ensuing 12 months. This is the fourth 
year in succession which the Admiralty have continued the use of this 
firm's boiler-scale removing fluid for the Royal dockyards, etc. 


Morriston.—The Swansea Corporation Electricity Committee have 
adopted & report by the engineer (Mr. Prusmenn) in which he referred 
co the high-tension alternating scheme for supplying Morriston, and 
suggested it should be done on the double-phase instead of the single- 
phase system. He suggested that the energy required for Morriston 
could be coupled with that required for electric traction on the Morriston 
ection. 

Scarborough.—On Monday afternoon Mrs. Steble performed the 
ceremony of switching on the electric light which has been installed at 
the School of Art, she having promised at the recent bazaar held in 
connection with the School of Art to give the whole of the proceeds of 
her stall to the installation of the greatly-needed improvement, and to 
make up the balance from her private purse. The installation com- 
prises 74 lamps. 

Change of Addresses.—Mr. Douglas Wells, M.I.E.E, is enlarging 
his business in cables, stesm-engines, boilers, economisers, heaters, 
ventilatora, etc., and has removed to 10, Rue de la Pépiniére, Brussels. 
The Hart Azoumulator Company, Limited, Marshgate-lane, Stratford 
London, E., inform us that their telephone number has been altered 


to 823 East. Mesers. Robinson and Horsfal have removed to 13, 
Castle-street, Liverpool. 

Leng Eaton. —Mr. Mirfield in a recent report on the electric lighting 
undertaking for 1903 states that the total capital raised was upwards 
of £18,000, and the expenditure nearly £15 The gross revenue 
earned was £1,959, and working expenses £1.064. After the interest 
and repayment of capits] there was a net profit of £96, and £330 was 
the sum repaid of capital. 

Derchester.—The recommendation of the Electric Lighting Com- 
mittee, that application be made for eanction to a loan for carrying out 
the scheme of electric light having beeu defeated by a mejority of two 
votes, the whole scheme comes to a deadlock. The matter has been 
referred back to the committee for further consideration, with the 
object of giving a company the opportunity of coming in to carry out a 
scheme with private capital. 

Middlesbrough.—The Oorporation have not yet obtained sanction 
to borrow the sum of £15,000 for the proposed extensions of the elec- 
tric lighting plant and buildings, but they are proceeding with their 
arrangements for the work, as they would require additional lighting 
next Christmas. The electrical engineer's last report states thet the 
plant had worked suoceesfully during the pan: month. They hed 
received 11 applications for 505 additional lights in the future. 


Hammersmith.—Owing to the setting beck of the pavement at 
various places, and the alteration of the levels, it will be necessary to 
rer the pipes and cables in portions of Ackew-road, Pad denswick- 
road, and Dalling-road. The number of ducte will be increased by 
using Sykee’s earthenware conduits, instead of 24in. cast-iron pipes, the 
total extra cost not to exceed £50. The total estimated cost of the 
alteration with cast-iron pipes is £664. 15s., or with conduits £501. 


Wrotham.—The Urban District Council have received formal 
notice of Mr. O. G. Holden's intention to apply at the earliest possible 
date for a provisional order for the purpose of supplyiny electric light 
and power within the Board's ares, and also of their intention to 
apply to the Light Railway Commissionera for an order to construct a 
light railway from Wingfield Mills to Stanstead, vi: Borough Green 
and Wrotham, with a physical junction at Wrotham and Borough 
Green Station. 

Weolwich.—In order to populariee its electric light undertakin 
the Borough Oouncil has decided to adopt a scheme which provides 
that the cost to the consumer of an i tion fer lighting, heating, 
or cooking apperatus shall be spread over s stated period, to be deter- 
mined according to the cost of the installation. All the work of 
wiring is to be done by direct labour, a foreman canvasser is to be 
appointed to organise the method of supply, aud sho vrooms are to be 
opened to advertise the electricity. 


Ayr.—The Lighting Committee have entered into an agreement to 
supply the Glasgow and South-Western Railway Company with electric 
light from the Corporation works for the lighting of Ayr Station and 
Hotel. The railway company will pay 3d. per unit annually on a 
minimum consumption of 50,000 units per annum, and if the consump- 
tion in the year exceeds 50,000 units the cost to remain at 3d. per unit 
up to 69,000 units, and 24d. per urit for the quantity consumed beyond 
thatlimit. The arrangement is to last for not less than three years. 


St. Marylebone.— The following notices of motion were down for 
the last Council meeting: That the endagement of Mr. Arthur 
Wright, the electrical expert, be determined, and that the necessary 
notice be given bim terminating his engagement"; and further, 
That returns be presented of the cost of obtaining the Act of Parlia- 
ment allowing the Council to purchase, of the entire cost of the arbitra- 
tion, for counsel’s opinion, and other matters connected with the 
electric light purchase." The proposer is out of England, and the 
notices were ordered to be struck off the agenda. 


Koynsham.—The following resolution has been passed with 
to the application of the Keynsham Electric Light and Power Oom. 
pany by the Rural District Council: ''That it is not desirable that 
consent be given by the Raral District Council to the making of the 

roposed provisional order ; that it is desirable for the Rural District 
unoil to themselves apply for such an order, taking power to manu- 
facture and supply electric current and energy, or to take it in bulk 
from the said company, the Somerset and District Electric Power 
Company, the Bristol Tramways Company: or any corporation or 
person who may be in a position to supply it, and act as distributors of 
current or energy £0 taken in bulk.” 

Metropolitan Asylums Board.—The Board have obtained sanction 
to enter into contracts with Messrs. Belliss and Morcom, Limited, and 
Messrs. Drake and Gorham, Limited, for work in connection with the 
electric lighting of the Fountain Hospital at an estimated cost of 
£1,136 and £2,792, and with Messrs. Meldrum Bros., Limited, for 
the installation of a refuse destructor at the Park Hospital at a cost of 
£320, without first advertising for tenders. Application will bs made 
for an order authorising an expenditure not exceeding the sum of 
£4 550 on the extension of the generating plant of the Grove Hospital 
and the wiring of the Fountain Hospital in connection with the 
proposed lighting of the latter by electricity. 

Stook Exchange Settlements.—The Stock Exchange Committee 
have appointed Wednesday, 20th inst., a special settling day in 
Buenos Ayres Electric Tramways Company (1901), Limited, £200,000 
5 per cent. debenture stock, and have ordered the said securities to be 
quoted in the official list. Applications have been made to the com- 
mittee to appoint a special settling day 1n West London and Pro- 
vincial Electric Supply Company, Limited, further issue of 5,763 
ordinary shares of £1 each, fully paid, Nos. 19,892 to 25,654 and 
5,763 6 per cent. cumulative preference shares of £1 each, fully paid, 
Nos. 41,915 to 47,677 ; and to allow the London United Tramways 
(1901), Limited, further issue of 17,500 5 per cent. cumulative pre- 
ference shares of £10 each, fully paid, Nos. 82.501 to 100,000, to be 
quoted in the official list, 
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Bournemouth.—At the last meeting of the Town Council the 
Telephones Committee reported on a letter from the National Tele- 
paoue Company, stating that the company agreed to Bournemouth 

ving similar rates to those then in force in Portsmouth, and this 
had been carried out; and they would be prepared to apply to Bourne- 
mouth the omnibus rate, for which service a subscriber pays £1. 5s. 
per annum to cover 600 free calle, and afterwards 4d. per call, inward 
calls being free. 
circuit, to which a number of persons are joined. "This was agreed to. 

Canterbury.—After the expiration of the quarter ending March 31 
next the charges for the supply of electricity for lighting and power pur- 
poses will be as follows: for private lighting 5d. per unit, or 7d. per 
unit for any number of units up to the equivalent of 100 hours' use per 
3 of the maximum demand recorded by the demand indicator; 

. per unit for all consumption during the quarter beyond the above; 
for power and heat, 3d. per unit. Discounts on power aud heat supply 
will be allowed quarterly as under : for quantities at the rate of 1,000 
units per annum and upwards, 5 per cent. ; 2,500, 15; 5,006, 20 ; 
7,500, 30 ; 10,000, 40 ; 20,000, 50 per cent. 

—A 20-kw. exciter is to be provided for the new 


Hampstead. 
1,000-kw. plant at the central electric lighting station at a cost of 


£140. The Lighting Committee repo last week that, in answer 
to a letter of complaint, they had given instructions for the Hampstead 
Board of Guardians to be informed that the electrio light connections 
with the workhouse had been examined and the voltage tested, and 
both found to bein order, and that the bad light had therefore nothing 
to do with the Council's supply, and was probably due to the blackened 
condition of the lamps in use. Four tenders for the supply of plant 
for utilising superheated steam for the engines at the electric lighting 
station have been referred to the Lighting Uommittee for consideration 
and report. 

Southwark.—Tne Council have adopted a report by Oouncillor 
Dawes, chairman of the Finance Committee, stating that his com- 
mittee had considered the letter referred to them by the Council trom 
the Local Government Board confirming the district auditor's decision 
as to the disallowance of the sum of £795. 1s. 1d. in respect of the 
Newi n electric lighting undertaking in his audit of the accounts 
of the Council for the year ended March 31 last, on the ground that 
the deficiency should be chargeable to the parish of Newington, and 
not to the borough as a whole. The committee had therefore directed 
the town clerk to make application to the London Government Aot 
Commissioners, in accordance with the resolution of the Council of 
July 22 last, to issue a scheme under Section 10 (4) of the London 
Government Act, 1899, making the expenses of the undertaking 
chargeable to the whole borough. 

Greemock.—It wil be remembered in regard to the recent arbitra- 
tion case between the Corporation and the tramway company that the 
Corporation held that it was inexpedient to make any reduction in the 
price to be paid for excess energy, but the arbiter decided that , d. 
instead of 1jd., as claimed by the Corporation, was the price to be 
p for all energy in excess of the minimum 500,000 units per annum. 

. J. A. Robertson, the burgh electrical engineer, in his report esti- 
mates that during the first and second years the loss to the Corpora- 
tion through supplying the company amounted to £1,033. 10s. He 
has reported that, in his opinion, it would be quite impossible to show 
any profit as a result of supplying the tramway company with energy 
during the next two years, and suggests that when the time comes for 
revision in 1905 every possible effort should be made to reverse a 
decision which had undoubtedly inflicted a serious injustice on the 
Corporation. 

Stoke-on-Trent.—At a special meeting of the Town Counsil a 
communication was read from the Local Government Board stating 
that they had had under consideration a report made by their inspector 
(Colonel Durnford) after the enquiry made by him with reference to 
the application for sanction to borrow £30,640 for the purpose of 
electric lighting and the provision of a refuse destructor in connection 
with the proposa electric lighting works. The Board approved 
generally of the propoeals, but they observed that the scheme included 
the provision of mortar-making plant. The general question of 
municipal trading had recently been under the consideration of 
Parliament, and pending a decision on the question the Board were 
not prepared to sanction a loan in respect of the proposed mortar- mill 
unless the Town Oouncil gave a formal undertaking by resolution not 
to manufacture mortar for sale, but only to sell such surplus products 
of the ie as were not required for their own use. A resolution 
giving this undertaking was adopted. 

Hackney.—The Lighting Committee of the Borough Council 
recently instructed their borough solicitor to prepare a case for the 
opinion of counsel on the subject of the agreement with Mr. Hammond 
in the matter of the electric lighting undertakings. The following 
opinion by H. H. Asquith, Esq., K.C., and Thumas Bevan, Esq., has 

received: We are of opinion that Mr. Hammond is appointed 
by the contract consulting engineer for the whole of the works necessary 
for 'the supply of electricity within the parish under the electric 
order.’ The instalment of scheme B is introductory only to the execu- 
tion of the complete undertaking to which the borough is committed, 
and which is defined by the contract. We can suggest no better 
course than to accept Mr. Hammond’s terms.” As already reported, 
the committee have entered into a supplemental agreement with Mr. 
Hammond in accordance with the advice of counsel, accepting his 
rebate of 1 per cent. on the distributing system, and recognising his 
position as consulting engineer for the whole of the works necessary for 
supply of electricity within the borough under the electric lighting 
order, 

Worthing.—Since the installation of the electric lighting under- 

ing 18 extensions have been carried out at a total capital outlay of 
£2, In eight of these cases the works have been completed a full 
12 months, the collective guarantees amounting to £140 for the year. 


This service is supplied by means of & common: 


The income for that period from the current supplied in these cases 
amounted to £232, or an excess over the required guarantee of £92. 
In one case, however, the Sussex-road Schools, the income does not 
reach the guarantee, and the sum of £7. 16s. will be payans in respect 
of the insufficiency. In the case of the Theatre Royal the consumption 
has been largely in excess of the guarantee. In the remaining nine 
extensions, the first one of which was put down in March, 1903 and 
the last one in November of same year, the collective guarantees 
amounting to £115, and the income from these extensions estimated to 
date is £197, or an excess already of £86. It is satisfactory to state 
that of the foregoing 18 extensions it is anticipated that in not more 
than two cases will it be necessary to make any call upon the 
guarantors to make good deficiencies. 

Portsmouth —At the recent enquiry ioto the application of the 
Corporation for sanction to borrow £24,000 for electric lighting 
purposes, the Town Clerk explained that a loan of £23,000 was granted 
on the Corporation's application for the same purpose to meet the 
expenditure of the years 1901-2-3. This amount had been exceeded 
by £2,350. Alderman Ellis, the chairman of the Electric Lighting 
Committee, said that it was thought three years ago that £23,000 
would be sufficient to meat the expenditure for the three years. No 
doubt they would have done so bat for the fict that the Admiralty 
suddenly and unexpectedly required the Corporation to light the naval 
barracks and part of the dockyard and guuwharf. This entailed con- 
siderable expense, but which would prove to be a very profitable 
investment. The loan ran out on Sept. 30, and it was then decided 
to apply fora further loan. Since then over £2,000 had been spent, 
but this amount, of course, would come out of the new loan. In asking 


for £24,000, the Corporation believed that was sufficient to meet the 


demands for the next few years. There was no opposition. 

Opposed Private Bills.—The following memorials have been 
deposited alleging non-compliance with the preliminary regulations in 
the cases of the first 100 private or local Bills in promotion for the 
ensuing session : London County Oouncil(Tramways and Improvements) 
Bill, memorials from the metropolitan borough of Holborn and from 
Maple and Co., Limited, and James Shoolbred and Oo. ; Rotherham 
Corporation Bill, from the Rotherham Rural District Council; Leeds 
Corporation (Consolidation) Bill, from the Yorkshire Electric Power 
Company and from the West Riding County Conncil; London United 
Tramways Bill, from the Middlesex County Council; London United 
Tramways (Railways) Bill, from the London County Council ; Llanelly 
Tramways and Improvement Bill, from the British Iasulated and 
Helsby Cables, Limited; Aylesbury Gas Bill, from the Aylesbury Urban 
District Council, and others ; North Wales Electric Power Bill, from 
Sir R. H. Williams-Bulkeley ; Selby Urban District Council Bill, from 
the Company of Proprietors of Selby Bridge. The first sitting of the 
examiners to take proofs of compliance with Standing Orders is 
to be held on the 18th inst. in the committee-rooms of the House of 
Commons. ; 

London Gazette.—The partnership subsisting between George 
Robert Marson, Harold Wilmott Burbury, and Joseph Marson, gas and 
hot-water fitters and electrical engincers, Oovertry, trading as n 
Brothers and Burbury, has been dissolved by mutual consent. The 
partnership subsisting between James Haydon Bartlett and Daniel 
Herbert Ogden, electricians, 17, Grafton-street and 12a, Avery-row, 
Middlesex, trading as Perry and Oo., have been dissolved by mutual 
consent. The creditors of the City and Suburban Electric Oarrisge 
Company (1903), Limited, are required to send their names and 
addresses and particulars of their debts or claims to Mr. William 
Barclay Peat, 3, Lothbury, before Feb. 17. At au extraordinary 
general meeting of the members of the South- Western Electrical Oom- 
pany, Limited, hold at 2, Palace-terrace, Fulham, on Jan. 1, a resolu- 
tion was passed: ''Thav it has been proved that the company, by 
reason of its liabilities, is unable to continue its business, and that the 
company be wound up voluntarily." Mr. Charles Edward Peebles, 31, 
Kenilworth-court, Putney, was appointed liquidator, At an extra. 
ordinary general meeting of the members of the Electrical Supplies, 
Rubber, and Ebonite Company, Limited, held at Yorkshire-chambers, 
Sheffield, on Dec. 2, the resolution was passed: That it has been 
proved that the company cannot, by reason of its liabilities, continue 
its business, and that the compauy be wound up voluntarily." Mr. C. 
Frederick Elles, F. C. A., of 1, -Oxford-court, Cannon-street, was 
appointed liquidator. Mr. Frederick Gittins has been released from 
trusteeship in the estate of Alfred Percy Archibald Hunt, electrical 
engineer, 49a, Lord-street, Southport, Lancaster, lately of 62, South 
Castle-street, Liverpool, and in the estate of Robert Henry Thomas, 
medical electrician, 17, Canning-street, Liverpool, Lancaster. 


Bo'ness.—In the agreement between the Town Council and the 
National Electric Construction Company, Limited, of London, for 
the fitting up of the installation for the lighting of the burgh by 
electricity, the profit to be allowed the company upon the necessary 
material was adjusted at 7 per cent. The Town Oouncil unde 
this 7 per cent. was to be applied to makers’ prices as charged to the 
contractors, who are the Construction Company. The clause in the 
agreement is vague, and merely says that a profit of 7 per cent. is to 
be allowed on material supplied by ‘‘tair’’ competition. The com- 
pany contended that they had all along in view a construction profit 
of 7 per cent., in addition to the protit or premium of 7 per cent. 
The tender submitted to the Town Oouncil for the whole plant and 
machinery was £20,787, to which the company added the cost of the 
site —£1,100— sum for office 1 for plans and specifications, 
travelling expenses, clerk of works, etc.—£600—and a further sum 
for contingencies—£587—and 7 per cent. on these sums, which 
was £1,615, bringing out the total estimate to £24,689. According 
to the Council's understanding of the agreement, the centractors were 
only entitled to 7 per cent. on £21,887—equal to £1,552—instead of 
which they had charged £2,802, or a difference of £1,270. The Town 
Council disputed their right to this sum, and the company offered an 
abatement of £535 from thcir contingent profit, thus reducing the 
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difference between parties to a sum of £755. On Thursday the Council 
decided to accept the Construction Company's offer, and to agree to the 
scheme specification and tender, subject to the abatement of £535 
offered by the company, subject, further, to the deduction of £1,100 
for the site of the power station already paid by the Council, and, 


further, to any saving on the estimated cost of the buildings which may |. 


turn out on the actual accepted tenders for same, and, lastly, subject 
to the deduction of the cost of any item of machinery or plant which it 
may be mutually agreed to dispense with. It was further agreed to 
apply to tbe Secretary for Scotland for authority to borrow £25 000 to 
delay the cost of the electric lighting echeme, and thereafter to execute 
the necessary bonds. 

Yarmouth.—On Tuesday the Council in cameru discussed a report 
upon the subject of the electric cable across the river, in which the 
borough surveyor stated that should the negotiations for the transfer 
of the Gorleston tramways be proceeded with and the Council become 
owners of the same danog the next few months, there would be a 
desire to reconstruct and electrify them at the end of the nert visiting 
season. The most convenient time for croesing the river, either over 
or under, is in the spring or early summer. He was certain that the 
overhead method would be the best as to eoonomy of construction, 
maintenance, and safety. The electrical engineers (Messrs. Preece and 
Cardew) also urged that the overhead method would be the best. and 
explained that if the cables were to be placed under the bed of the 
river, there should be at least three separate cables, considerable 
distances apart, if a sefe and continuous supply was to be main- 
tained. The Local Government Board had given their assent to the 
raising of loans of £1,00Q for the overhead work and £2,000 for the 
underground method, but circumstances had somewhat altered since 
those sanctions were obtained. He was of opinion that the overhead 
method would now cost £1,150 and the unde d method £2,500, 
the latter sum allowing for laying two cables 30fc. apart in one trench, 
while to lay three cables in three separate trenches would cost not less 
than £4 000, and perhaps as much as £5,000. It might be asked why 
they did not take the cable over the shallow part of Breydon, where 
the soil and other conditions would be in favour of the work being 
done at leas cost. The point from which the carrent could be most 
economically distributed was in the neighbourhood of North Gorleston, 
and to reach that point from the electric lighting station, round by 
Breydon, would mean a cost of at least £6.000 for cable, to which 
would have to be added the cost of crossing Breydon. The Port and 
Haven Oommissioners have resolved that by carrying the cable over the 
river by steel masts, the minimum height of the masts should be 150ft. 
above high water and ordinary spring tides. The committee recom- 
mended the Oouncil to adopt the overhead system. A sub-committee 
was also appointed to deal with the question of the purchase of any 
necessary ground at Gorleston in which to insert the requisite stays to 
the steel masts on that side of the river. 

National Electrical Centractors’ Association (Northern 
Section).—Successful meetings of this association were held at the 
Metropole Hotel, Newcastle-on-Tyne, on Saturdsy, Jan. 9, 1904, 
under the chairmanship of Mr. E. C. Wallis, of Leeds, supported by 
Mr. Rawlings, of London, the president of the National Electrical 
Contractors’ Association. Many points of importance to the electrical 
trade were discussed, and it was felt that the association is in a satis- 
factory condition and doing good work. A model specification is being 
drawn up and a system of registration of workmen is in use, and is 
found very useful to the members, and many other matters of interest 
&re being brought forward by members of the association. At the 
dinner given by the members of the Newoastle and District Association 
of Electrical Contractors to the delegates from the different towns in 
the North of England attending the meeting, the preeident of the 
National Association (Mr. Rawlings) and the president of the London 
Association (Mr. Berry) were present. Mr. Oroes (Falconar, Croes, and 
Co.) pame , and about 20 covers were laid. The others present were 
Mr. Wallis, of Leeds; Messrs. McDermott and Steinthal, of Man- 
chester ; Messrs. Sutton and Harford, of Liverpool; Mr. Tattersall, of 
Middlesbrough ; Mr. Andrews, of Sunderland; Mr. Shaw, of Stock- 
port; Mr. Armstrong, of Carlisle; Messrs. T. G. Usher (vice-chair- 
man), Gowdy, Andrews, Coleman, Beilby, O. Usher, and R. Robson 
(hon. secretary), of Newcastle. After the usual loyal toats, ''The 
National Association was proposed by the Chairman, and replied to 
by Mr. Rawlings, who, among other remarks, mentioned that he would 
like to see the pape of the ''Electrical Contractor” become the 
property of the National Association; and whereas the London 
Association was great in numbers, the Newcastle Association could 
make up for it in enthusiasm. He also spoke on the agreements made 
with the Manufacturers’ Association. Mr. Usher (the vice-chairman), 
proposed ''The Northern Section,” to which Mr. Wallis (the chairman 
of that section) replied. ‘‘The Newcastle Association" was pro- 
posed by Mr. Berry, Mr. Robson replying; ''Our Guests” by Mr. 
Andrews, Mr. McDermott replying. The health of the chairman 
being proposed, and he suitably responding, bag ans to a close a very 
pleasant and successful evening, several songs being given by the 
members present. 


PROVISIONAL PATENTS, 1904. 


JAN, 1. 

12. Improvements in electric dynames and motors. Thomas 
William Stainer Hutchins, 17, St. Ann's-square, Manchester. 

33. Improvements im or relating to the trolley wires of 
electric tramways. George Hall, 385, Rochdale-road, 
Manchester. 

45. Improvements in and connected with eleotrically-oon- 
trolled lifts. Joseph Richmond and Robert Falklend Carey, 
173, Fleet-street, London. 


74. Improvements in eleotrio bell indicaters. Walker Moseley, 
23, Trossachs- road, East Dulwich, London. 


Jan. 2. 
97. Eleetric oar trolley sheave guide for finding the current- 
oendueting wire. John Rose, Thomas Henwood, and John 
Squire, 8, Cambridge-terrace, Torpoint, Oornwall. 


Improvements in high - tension clectrie generaters. 
Sydney Evershed and Everehed and Vignoles, Limited, 1, 
Queen Victoria - street, London. 

113 Improvements in or te telephenes and time 

recerders therefor. Gustav Fürst and Theodor Krag}, 111, 

Hatton-garden, London. (Oomplete specification. ) 

electrie 


to im gas or vapeur apperatus. 

Frederick William Le Tell, Westinghouse-building, Norfolk- 

street, Strand, London. (The Oooper-Hewitt Electric Oom- 

pany, United States.) 

194. Imprevements in apparatus for electrically transmitting, 
receiving, and signals, orders, and the like. 
Martin Barbara, Chanoery-lane, London. (Complete 
specification. ) 

131, Improvements in and relating te the regulation ef 
electric currents. Poulla Oour, 45, Southampton-buildings, 
Ohancery-lane, London. (Date a for under Patents 
Act, 1901, Jan. 5, 1903, being date of application in Denmark. 
(Oomplete specification. ) 

135. Improvements in and relating te alternating-eurrent 
generators and moters. Arnaldo Paolo /sni, 18, South- 
ampton-buildings, Ohancery-lane, London. 

197. Improvements in and relating to alternating-current 

and therefor. William 


eystems apparatus i 
Bale A a ie 18, Southampton-buildings, Ohancery- 


Jan. 4. 
157. Am improved method and means ef clectric traction. 
Arthur William Murray, Plevna, Sidney-parede, oo. Dublin. 
193. Improvements in the equipment ef electricailly-prepelled 
railway cars. Siemens Bros. and Oo., Limited, Birkbeck 
Bank - chambers, Southampton - buildings, Ohanoery - lane, 
London. (Siemens und Haleke Actien-Gesellschaft, Germany. ) 
(Complete specification. ) 


181. 


im electric batteries. Pierre Joseph 
Kamperdyk, 18, Buckingham-street, Strand, London. 


in 
James MacNaughton, 1, Broad · street- buildings, Liverpool - 
street, London. (Complete specification. ) 
JAN, D. 

238. Improvements in er relating to the trelley wires ef 
electric tramways. George Hall, 4, Oorporation-street, 
Manchester. 

$33. An improved system fer cennecticns te 
mains, and electrica] machinery and improvements in 
electrical switches. Henry William Olothier, 108, Gilda 
Brook-road, Eccles, Manchester. 

$253. A new er improved device fer facilitating the laying ef 
electric wires, casing fer wires, piping, and the like. 
Henry Forster Clough, trading as the Virginia Electric Oom- 
pany, and Algie Ro n, 4, St. Ann's-equare, Manchester. 

257. Improvements im magnetic compass needles. Short and 
Masov, Limited, and Henry William Short, 57p, Hatton- 
garden London. 

266. Am electrieal alarm fer railway carriage and ether 
doors. Arthur Holt Stewart, Pegwell-avenue, Pegwell Bay, 
Rmsgate. 

$91. An improved electric inoandesoent lamp. Oharles Clare 
Regnart, 29, Anson-road, Oricklewood, London. (Complete 
specification. ) 

306. Improved trembler fer induction coils. Francis Claude 
Blake, 60, Queen Victoria-street, London. 


JAN. 6. 

$18. Improvements in electric lamp fittings, lamphelders, 
and the like. Hugo Hirst and Thomas Henry Bacon, 71, 
Queen Victoria-street, London. 

$19. Improvements im electric oables. Michael Birt Field, 79, 
Clyde-road, West Didsbury, Manchester. 

397. Electrical hammer er tool fer use in removing scale 
from boilers, which tool is applicable to the bering 
of rock and other purposes. Ernest Digby Hoporoft 
Eroeldonne, Oambridge-road, King's Heath, Worcestershire: 

ts im and connected with ejectrie fuses. 
Willism Walker Lackie and William Tannabill Calderwood, 
154, St Vinoent-street, Glasgow. 

341. Improvements in the overhead equipment ef electric 
tramways. Charles Naylor and Joseph Naylor, 6, Bank- 
street, Manchester. 

351. A safety device for use on vehicles propelled by electric 
traction on the stud-contact system. William Griffiths 
and Benjamin Harry Bedell, 22, Southampton - buildings, 
Ohancery-lane, London. 

20534. Improvements in and connected with el 
relays and the like. James Tarbotton Armstrong and 
Axel Orling, 325, High Holborn, London. (Date applied for 


sag Patents Rule 9, Jan. 28, 1903.) (Complete specifioa- 
tion. 
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JAN. 7. 

403. Improvements im electric apparatus for therapeutic use. 
Frederick Courtenay Fisher, 64, Hampton-park, Redland, 
Bristol. 

429. The electro-gyroscopic compass. Cecil Vivian Usborne, 6, 
Oraven-street, Strand, London. 

455. Improvements in telautograph apparatus. Foster Ritchie, 
Birkbeck Bank-chambers, Soutliampton - buildiogs, Chancery- 
lane, London. (Complete specification.) 

456. Improvements in the manufacture of chlorine by electro- 
lysing sodium chloride solution and apparatus 
therefor, part of which may be used for other 
electrolytic purposes. Sidney Leetham and Edward 
George Paul Bousfield, Birkbeck Bank-chambers, South- 
ampton-buildings, Chancery- lane, London. 

460. Improvements in wireless telephony and in apparatus 
therefor, Samuel Lifechitz, 65, Chancery-lane, London. 

472. A new or improved methed of testing for grounds 
and/or short-cireuits in electrically-operated cars or 
trains. Charles Ashley Oarus-Wilson, Norfolk House, 
Norfolk-street, Strand, London, 

474. Improvements in or relating to electric batteries. 
Malcolm Sutherland and Elias Marcuson, 18, Montpelier- 
road, Twickenham. 

JAN, 8. 

498 Am improved form of jointing ball body for electric 
light fittings. Charles Thomas Arnold Henshaw and 
Thomas McIntyre, 42, Gorgie-road, Edinburgh. 

501. Improvements im electric trolleys. Robert Simpson Baxter 
and David Wilson, Broughty Ferry, N.B. 

511. Improvements in electric storage batteries or accumu- 
lators. Alfred Francis Rubery and George Laxton, 15, 
Verulam-street, Gray’s-inn-road, London. 

534. Improvements in or relating to electrical fases and fuse 
boxes. Ernest Francis Moy, Percy Henry Bastie, aud 
Ernest F. Moy, Limited, 3, Greenland-place, Camden Town, 
London. 

547. Improvements in and connected with systems of elec- 
trical conductors. Béla Gáti, 6, Lord-street, Liverpool. 

550. Improvements in telautograph apparatus. Foster Ritchie, 
Birkbeck Bank-chambere, Southampton - buildinge, Chancery- 
lane, London. (Complete specification. ) 

552. Improvements in microphenes for telephonic apparatus. 
Louis Theophile Bassompierre and Leon Joseph Mathurin 
Dardeau, 45, Southampton-buildings, Ohancery-lane, London. 
(Date applied for under Patents Act, 1901, Jan. 15, 19053, 
being date of application in France.) (Complete specifica- 


tion.) 
JAN. 9. l 

571. Improvements in the means of connection between brush- 
holders and pillars of dynamo-electric machines and 
electric motors. Edmund Scott Gustave Rees, Prince's- 
chambers, Wolverhampton. 

574. Improvements in the construction of the armatures of 
a@ynamo-electric machines and electric motors, with 
& view to facilitate the mounting of the same upon 
their shafts. Edmund Scott Gustave Rees, Prince’s- 
chambers, Wolverhampton. 

589. Improvements in or connected with electrical accumu- 
lators. William Sillery and Meldrum Bros., Limited, 16, 
Water-street, Liverpool. 

628. Improvements relating to electric incandescent lamps. 
Joseph Schwab and Leopold Vogel, 45, Southampton-build- 
ings, Chancery-lane, London. (Complete specification. ) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Jun. , 1904. 


1903. 
25. Trolley electric tramways. Hall. 
117. Commutators for polyphase currents Heyland. 
174. Appliances for electrically controlling lifts, hoists, and 
the like. Richmond and Carey. 

1259. Electrical motors, dynamos, and the like. Logan. 

1540. Means for metering and registering electrical energy 
to be charged for under varying conditions of supply. 
es and Ordnance Accessories Company, Limited, and 

ron. 

2384. Starting and regulating gear for electric motors. Hall. 

2009. Electric arc lamps. Lewis. 

. Electric service main and other switohes for breaking 

and closing electric oirouits. Craig. 
Couplings for conduits for electric conductors. Munro. 
Combined telephone transmitter and automatio switch. 
Brander. 

. Luminous gas or vapour electric lamps. Le Tall. 
(Oooper-Hewitt Electric Company.) 

Electrical measuring instrament. Groves. 

Automatically-operated electric block signalling or 
brake-operating device for railways.  Dobrzanski and 
Huschak. 

4388. Electrical resistances, Paul. 


2746 
2930. 
30890. 
3444 


3572. 
4089, 


4727. Resistance regulators and starting switches for shunt 
motors. Mechwart, Coltri, and Oo. (Date applied for 
under International Convention, Aug. 29, 1902.) 

Collapsible electric light fitting or bracket. 
Somervell. 

Electric rheostats. Carolan. (General Electric Company.) 

Electric gaslighters. Boult. (Electric Contract Company.) 

Electricity meter. Ziegenberg. 

Electric couplings. Dauncey. 

Electric heaters and stoves. Binko. 

Switches for electric batteries, Boult, 
Battery Company.) 

Process and apparatus for obtaining direct-current 
impulses from a high-tension alternating electric 
current source, particularly applicable for use with 
Rontgen and similar tubes. Boult. (Koch.) 

Prevention of electric shocks in systems of electric 
distribution, Lake. (Compagnie de l'Industrie Electrique 
et Mecanique. ) 

Electric lamps. Burke. 

Electrically-illuminated sigas. Goehst. 

Electric arc lamps. McLaughlin. 

Engaging devices and magnetic lifting contrivances for 
cranes and other lifting devices. Reuter, 

Electric lighting and power systems. Milne. 

Telephone transmitters. Randall. 

Safety fuses for electric circuits. Johnson. (Elektrizitüts 
Aktien-Gesellschaft vorm. W. Lahmeyer und Oo.) 

Electric sanitary closets. Wilson. 


m EE 
COMPANIES’ STOCK AND SHARE LIST. 


4973. Collet and 
5169. 
5480 
6102. 
7955. 

10778. 

11383. 


(Electric Storage 


14994. 


16190. 


21306. 
23226 
23647 
24914. 


25053. 
20248. 
26380. 


106793. 


Name. Last price 


Commereial and Industrial.— 
Alliance Electrical Co., 5 per cent. Oum. P Pret, Nos. 1-70,000 


Aron Electricity Meter, p.c. Oum. hares, LE 0 5481 
British Insulated and Helsby Cables, Ord., 1-100, 000 6 
per cent. Cum. Pref., 1- 100, 9 ˙ ore «ro 
——— 44 per cent. Mortgage ‘Debentures .............- .. 102-1 


un h Thomson- Houston Co., 44 per cent. lst Mort. Deb. 


1 tork Ee. i eo@eeeee El c. and CE E E EEEE EE] 6 „„ „„ „% %% „„ „„ „ „ 0 pre t 100 103-105 
125 ouse Elec. and Manut.. oent. i 
228,00 1.375,00 and Manur., 6 5 98 — 4442 
— te [o Hos. ide, ff. 3 . 44% 
9 O8. 2 U ee ee as 
— Non. Cum., 6 per cent, Pref. .......... eee ee arc qu E Er 
4 per cent. lst Debent ure Stock 100 .. -100 
Ss por oan cent. 2nd Debenture Stock .............. 100 .. 84-89 
Callender's able, Debentures .............. cen eene M ie M 
b per cent. Pref. iii . 5 .. 
Crompton and 0o0o0o . 8 1 
——— b cent. Debent uren 100 . 1 
Edison s Swan United, 147 Shares, 1-99, 111. 5 .. i 
'* A” Sharee, 01-017, 139 4. ses b .. rt 
ae: per oent. Debentures............... T— F 100 .. 7 
4 per cent. Deb. Stoc tock, Red. 5562 66 „ꝶ-˖ „6 „65 100 eo 71-76 
Electric Construction, Limited, Nos. 1 to 112,1(0 . . 2 — lk 
7 per cent. Cumulative Pre... 2 s Le 
4 oer cent. Perp. 1st Mort. HCC A 100 101 
Ferranti Limited, 5 Der cent. 1st Mort. Deb. Stock, a 100 .. 95 
General Electric a 5 ner cent. Cum. Pref... 10 -10 
"T us peg) “it Mort 1 N - 100 sa 1 
0 . e 8 10 egra or 8, 66 2 2 . „ 0 „0 ee * 
per cent. Preference ...............- e eene 5 .. ur 
— — 44 per cent. Debentures ............... neto 100 .. 1081 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 1818 
4 per oe cent. Debentures.........cccccccccccccccce 100 .. 100-105 
Parker, Thos., Limited, Ordinar ggg 10 .. E Eu 
Telegraph Construction and 1 ——— ——— 18 .. 7 
5 per cent. Bonds ...... 99 q.. 100  .. 100-105 


Electric Lighting and Supply.— 
Blackheath & Greenwich pop rr rn 0. e 1 


oent. Deb. Stk. Certe. an v. 100 .. nan 7 
Bournemou b and Poole, Ordinary .................. e us 1s 
—— cent. Pref., 7,501-15,000 ............ 10 . 10-11 
6 per cent. Cum. Second Pref.,15,001-22,500 .... 10 11-12 
per cent. Debenture Stoc tock, EEA — 101-104 xd 
Bromley | ent) Electric Light and Power Oo., 44 per cent. 
Broumo 1 ——— e eee LOO o 100-105 
Ke Ordinary. o m 10-104 
—— 3 oars Preference .................. . e — 93-104 
Calcutta py Su Corp., Ordinary, Nos. 1-40, 000 5 . 65.1 
——— OS. QU,UJA-OJUQUUU rr e 
Cambridge Electric Supply Company, Ltd., "d Ol e 2 x uj 
Central Electric ic Supply, L La.,4 170 Sant. Guar Deb. Stock 100 .. 105-1 
Charing Cross Nos 5 5 — 83-91 
r cent. Cum. Prein. Z e 6-52 
— City Undagtaking- ra p.c. Cum. mne 1-40, 905 5 xd 
———- 4 per cent. De Tid Stock, pon 106 
Chelsea Electricity Suppl. = 
— — 44 per cent. De Ea 111 dde eie E US 100 . 108 
City of London, Ordinary............... eec ee eerte 10 — 104-11 
——— 6 per cent. Cumulative Prei. 10 . 15-14 
~ per cent. Debenture Stock ae — 12l- 
per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. — 101-104 
County aunty of ndon and Brush Provincial, Ordinary........ 10 m 7 
— 6 per cent. Cum. Pref. .................... eere 10 . 11 
——— 44 per cent. Debentures Prov. Certs. All Rd. 100 . 107-11 
Edmundsons’ D Electric! ty Corporation, Ordinary, 1-50, 000. 6 6-64 
6 per cent. Cum. Prein. ia 4.187 
—— 4 per cent. First Mort. Deb................. . 100 .. 104-2 
Electric Lt.& Tractn. Co. of Aust., 5 „6 p. c. Cm. Pf., 1-50,000 5 39 
5 par cant 5 Stoc ord Rol a 660 je eats 8 us 75 
— c ply, L nor exuvias Er 
pet Gant. Firat Deb Stock, Red... o. 100 — 10.105 
org Blok fe Lightin “Limite, ore as Ori 34.500 B IL 518 
Ke ec. L .9 <= 
per cent. Deben ure Stock Red. 100 = 105. 
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Amount Amount 
Name. paid. Last prioe. Name. paid. Last peice 
m £ £ £ 
Kensington a-d Knightabridge and Noteln Hill] ........ .. 101-104 British Electric Traction Ord. 1-500,000 & 60,001-80,000.. 10 111-11 
Kidderminster and Dist. m Tung e and on, aum 100 id 94-104 ——- 6 per cent. Cm. Pl., 30,001 -60,000 3 „ es 10 we ee 
London Electric, Ordinary . E . — 1-8 —— per cent. Perpetual ture Stock.......... 100 . 
6 per cent. Pre kl o 581-52 Buenos Ayres and Belgrano Tram., Ord., 1-100,000........ 6 — 3-34 
4 per cent. 1st Mortgage Debenture Stock, Red... 10) .. 397-100 —— „, 6 per cent. Cm. Pf., 1-40,000 e REESE 6 = 53 
Metropolitan Ordinary .............. z ee rn 10 .. 17-18 —— " B’ 6 per cent. Cm. Pf., 1-27,500 ........... Gv B um 
44 per cent. First Mortgage Debenture Stock .... 100 . 109-113 ——— per cent. Deb. Stock, Red. ............. Pac 10 . 1041 
—— 3, per cent. Mortgage Supply, Ordinar e 100 ae 8 i Cape El ProT. Oert., ae 14d) — ——— .. 100 . TR 
c ou » nary .......-. oe 3 ectri Tramways $9 9. ted e ee | = 
8 5 „ P MO eseis ij rom 4. 100 103 City of Birmingham Tramways = par can t. Cum. Pret. S vs ay 
Notting Hill Electric Lighting .................. «e eese S. .. 31241354 4 per cent. 1st Mortgage b., 13 000 (1917) .... ' 100 RS 90. 
—— 4 per cent. First Mort. Debs., Noe, 1-500 (Reg.) sè -102 porcine ectric Tramways and Ligh ting, 5 per cent. Ist 
Oxford Electric, Ordinary, 1-96 and 407. 14:310 5 ooo 68 Re 51-53 Mortgage Debenture Stock, Red. .................- .. 100 .. 102-16 
——— 4 per cent. Debenture Stock .. .. A 88101 Cork El o Tramways and Lighting Co.,Ordinary...... 10 . 13-14 
Royal Electrical Company of Montreal, ; 44 per cent. First 100 5 05 5 y. SM E cs 4 M us 
Shares M *»24909*09099*9020909€0229*2*999 ee ‘EVG lll AOUT UT co2022022*90909*59209092092022022249009972489 oe — 
ithfield Markets Electric Supply, Ltd., [Ont 1-12000.. 65 .. 3- Dublin United Tramways (1896), Ord., Nos. 160,000 .. es 10 2 124-184 
ke 4 per cent. Debenture Blok esee osos s, 100 .. RS ——— 6 per cent. Pref., Nos. within 1 —＋*ↄ . q 10 .- 15-16 
South London, Ordinary .....................- eee vis is iu —— 3, per cent. Mort. Debs., 1-5,000, eae balers 100 . 9497 
dti. James's and Pall Mall, “Ordinary, 101-80,080 . MESE BONES AUN 144 Imperial ways CCC .. Ml . . 
7 per oent. Pref. "925992259 5290999 6 „ „ „„ „ 66 „„%/eę— ene 5 ee 9 6 per cent. Cum. Pref. 52262 „ „ „6 66 „6 „ % %% % „% %%% „%%„%„%„„%%2?0Z all - 1 
— r oent. Deb. Ordlr 8-30, 007 .9 *-»254999 2 ee M Is) Pt Par cni. Deb DICE and Lighting, ö per cent. eas 11 
ric Supply Co., nary, : 8 eo e c ways an per cen 
Urban = per cent, Cumulative P ference, 60, 001-80, 000 5 i 4 s Cum. Pre » Nos. ee 60,000 66 2 2 „„ „ 6 „% „„ „„ „6 6 ee 2 70 
Westminster, Ordinary 55 138.251. i eaa : XE 175 3 per cent. De gang V = M 
6 per cent. Cum. 8 eee, ih t London United Trys. (1901),5 per cent. Cum. Pref. ........ 10. 1 
4 per cent. lst Mt. Db. Stock, Red. .............. 100 .. 10 
Eleetrie Rallways.— Metropolitan Electri te Trami. Darina d a 9011, 314.016 à in tiw 
don, Ordinary ...........ccccccsceccccencece 100 . 9194 per cent. vum. £ret., 900,U01-015,010 .......... . 
vue — sont VVV 100 . 88.101 3 Traction, Ordinary —I—ͤ ———— ds if 
a fie, Deb. Stock (Prov. Bortpt Caria, fullypaidi. 100 .. 115-18 5 per cent, S wo — sg 
City and South London, Consolidated Ordinary .......... 100 .. 47-50, Oldham, ict Cum Pa AE OMA ecce a oe 1415 
md 4 T t. e nture 5 6 666 „ „„ „„ 66 „„ „„ „„ 660 ee I r dd d ente oe -2 
—— 6 ber cent. Pref. Stock HI .. 100 .. 126129 Berth Elec, Tram mwaya (4.5 dp 00140000 Mk 10 : 
3 E AE A 100 .. 125126 5 Cum Pret, 1 7000 eI - 870 
JT 100 .. 120-125 — per cent. bcc acd eat? ———P P aj WW 1 
Liverpool Overhead 5 per cent. Prei. — . 1515 South 1. Bs por osar fs ature Stock |... 555 — 108-106 
A por asm. Martens v. ir Red, ili. % I 1 —— £101,138 6 per oent. Prefereooe 57. 1:1... A IO 1 
trie Tramways.— 
Angl m tine, 1-260,007 : 5 43-5 Telephones. — 
n ne, 66565655 %%% „„ „„ „416 ee k 
d ermanent 6 per cent. Debenture Stock, 1888. . .100 .. 125130 National 3 Preferred ......................... 100 .. 102-108 
Blackpool and Fleetwood Tramroad .................... 10 .. 13414 Deferred RPE T E rae is 77-80 
Brisbane Tramway Inveat., Lim., Ord., 1-75,000 . „ 5... 3 6 per cout Gum k Brat RENE: Ves 13-14 
5 per cent. Cum. Pref., Nos. 1.75, 00/ ᷑ 6 . 33244 — — 6 per cent. Cum. Second Pref. .................. 10 13.14 
per cent. Deb. Stk., Red., Prov. Certs. ali pd. 100 .. — 97-102 —— 5 per cent. Non. Cum. Third —— 2 5 555 
Non. Cum. 5 per cent. Pref., Nos. 25,001-38,600 . 10 .. 104-103 —— 4 per cent. Deb. Stock, Mcd... 100 100.102 
i percent. lst Mt, Debe., Nos. 1-6,250, of £40each 40 . 102-104 p.c. | (!emtal Telephone and Mlectric Onmpany --. -—-—— 1. fl 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


| ‘Trafic Returns for Increase or Miles of Accounts for past year, 
' week decrease, Dac wack E ; d Cost 
Line. i — — 2 | , R ipta per "opi 
| Current | Total Passengers, Car miles Pas- | Car Mile of | mile, 
nding | 1904. | 1908, | Week. pee. 1904. E Buding roceipta P el. 5 
2 £ | £ | | £ | d. d. £ d. 
Aberdeen Corporatio’ — Jan. 9 1,253 818 | + 420i + 7.850 161 Dt May a 37,931 ' 9,099,715 | 794,641 088 1502 1,970 | 61 
Ayr ( ration...........6-: — — — dE | a Bepi. 12,503 | 2,979,276 | 290,089 |100 |1034| 1,560 | 47 
Tramways ...... 3 — ! = = ES a E M = 
Blackburn Corporation RS „ 8 722 676 + 26 * 1383 | 24 | 24 March 250! 40,964 | 7,234,106 | 826,558 | 136 1187 1, 7°44 
c C ha E IE dE EE E IRE rma | ca 
Bolton Corporation „ 10: 1665 | 1,561 | + 105 + 9,424 38 | 38 |March 319 85.704 17,761,605 | 1,896,247 |115 10-75 $430 | 587 
Bournemouth Corporation.. w. 6 857 — — — 104 | 109) up til — 2 En gis 
radif ration ........ — — = T és 41 41 = = - es oe NR = em 
Beichton Corporation n „ 10 1745 745 | — | 2,590 64, 6 — 10,432,508 | 1,031,928 |100 |1010| — = 
Bristol Tramways Company ..| , 8. 4,498 | 4,346 |+ 102 — 514 | 514 Dec. 51,223,480 | 41,192,899 | 5,734,114 |130 | 9°38] 4,88 — 
Burnley Corporation ........ „ 9' RIS 675 | + 140 — — = = d i ae ERE is ni E 
Burton Corpor.tion .......... » 10 2j4 — — - — — = — = = = = RR us 
Cardiff Corporation - „ » 9, 1825 | 1,535 | + 228 420,880 — | — — i = 5 = Ti 
Tramwa mpany. = x = = = o » t — 216, » — — — — 
98 Looduu iva „ 9j 7059 | 6,967 ＋ 87 54) € 6 „ 51/567,225 | 45,305,110 | 1,276,971& | 1:87 665 59,076 | 3566 
City & South London Railway ,, 10 5.135 5410 |- 278 — 442h) 68 | 68 „ 1|165,003a| 19,069,519a = — am a 
T. and L. Company ..| „ 7 415 455 |— 40 — = zs ER T E X d = = = 
DOE p Corporation 0 1 177 257 = 18 — 248 7255 725 March 319 12,541 | 2,560,755 | 254,279 |125 | 1165| 1,7u7 | 9-36 
Corporation .......... 5 — jl|- = = TM as = E =" EN 
Dublin & Lucan Electric 5. („ 10| 125 | 130 |- 5 al — | > | Dee 3| 5,796 | 364,796 | 102,087 381 132 X9 | 738 
828155 — ot ere 8 | oe 9657 H 18 | — 46 | 46 | March 31 125,121 | 24,553,133 | 3,429,556 '123 | 882| 2,741 | 5:06À 
Duadee City Tramways ...... „ 6 1.125 161 ＋ 84 22 | 22 | May 15 35.874 | 9,984,522 | 752,814 (093 11.276 1630 | — 
Fas; Ham Corporation ...... » 9 594 482 | + 102] + 7,623 10°75 | 10-75 March 315 25,341 | 9,971,537 650,224 | (61 | 935| 2357 | — 
rth U.D.C............. a = = A E 2 „„ is B 
N Oe —— „ 9| 14,019 | 12025 | +2,594 4 45,6851 124 124 May 31g 655,512 177,179,549 14, 008,750 10:88 |11:25 5, 489 b| 7-40d 
ration.......... — - — — — 14 20) ma = = Zi Sus Ris 
errari C Corporation. , 9| 1,093 10:5 ＋ 80 — 34 | 34 | March 32) 56,6314! 9,758,213 | 1,218,539 14 ]|1114| 1,618 | }-3e 
Hull Corporation, E. 8........ » 9) 2,037 | 1,761 | + 276) + 5.20 | 19 | 19 „ 81 87,707 21,065,599 | 2,218,696 |100 | 9:49] 5,003 | 50 
Ilkeston 8 —kp— 2 * 1 br == P — = — = — — — — — = 
cald on . ” T — e — — TL — — — — — 8 
Leds Corpora ion .......... „ 9 4795, 4,571 | + 224) 415,650 | 77 | 77 March 254 252,656 | 57,239,779 5,775,651 | 1°11 1091 3,283 | — 
Liverpool Corporation „ 2, 969 | 9707 |- 311|- 11, 101 | ICL | Dec, 31 57,304 [108,906,472 11, 705,425 | 1-11 10-54 5,000 | 68 
Liverpool Overhead Railway. » 19, 1,598 1902 | + 95 + 1654 153 158 June 30 79.252 10,466,726 ' 086. 5.185 182 19°30a| 5,110 ia 
London County Couacil ...... — — — — — 4) 40 L = EE) 8 ME 
Lowestoft Corporation ..... | „ 9 136 — — = — = = ER = _ = n 
ö 
Corporation .......... » 9 93 — — — 3 3 — — — = Ww T. = 
Noweastle-on-Tyne Corptn...| , 9 3,467 | 2,944 |+ 525 — 384 | 38; March 257 150,334 | 33,474,122 | 3,379,119 1:08 1093 4,175 | 641 
Portamouth Corporation...... — — — — — 29 | 29 Sept. 3) 4 47,651 | 9,168,137 808,157 124 15˙17 1,643 | — 
Rochdale Corporation ........; » 4 | 102 116 — 14 — 4 44 March 3}| 5,416 925,231 127,456 | 1:38 | 10°27 — 7-66 
Rotherbam Corporation .. n 1 | 385 ; p^ = is 7 10 1 i ! n. 2 a bod rds fe dn 
Rd LERRA — GET pud tud ii 534 534 | Mar, 216,209 56,812,049 | 4,926,083 5 10-428! 7,510 | 70 
Southampton Corporation c „ 7| 815 875 — 3 — 11 31 35,874 | 9,084,522 | 752,814 0-946 11-436! 5,760 | — 
Runderland Cory wee „ 10| 1,035 999 126 | + 2,323 1848. 18:48 „ 519, 59,930 | 13,987,121 | 1,270,957 103 |113 3.245 64 
Wallasey U. D. CCC. » 9| 883 540 1 44| + 3,427 |105 |105 | ^ 510 31,473 5,685,182 654,742 11°30 |1153] 3,593 | 703 


— 


* Includes maintenance of permanent way and proportion of profits paid to the tramway companies for terin of unexpired lease. 


a Train mile. 
b Per mile of single track. c Include rail and tram. 4 Including depreciation, f Including one section of horse traction. 


g 1905. A Half-year's figures. 
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METHODS OF CHARGING FOR ELECTRICAL 
ENERGY.* 


BY ELLIS H CRAPPER, MEMBER. 


Introduction.—This subject has received so much attention 
during recent years at the various conventions and Institu- 
tion meetings, as well as by the technical Press, that it is 
with considerable diffidence that the author presents the 
following paragraphs for the consideration of the members 
of this local section of the Institution of Electrical Engi- 
neers. The frequency with which the tariff question has 
been brought forward is probably due to the radical diver- 
gence of opinion which exists among electrical engineers as 
to what constitutes a rational and practical system of charg- 
ing, equitable alike to the undertaker and consumer. The 
number of distinct methods which havo been introduced to 
fix the price to be charged for electrical energy is quite 
large, and it is probable that some merit attaches itself to 
each, from one point of view or another. 

The present state of indefiniteness as regards the systems 
of charging for electricity is no doubt the result of attempts 
made to reform the primitive, unscientific, and uncommercial 
methods which were introduced in the early days, before 
the electric light business was eetablished on a thorough 
business basis, and nothing but frequent diecussion will 
replace the present want of uniformity by a system of tariff 
which is applicable to all concerned. 

At the outset it must be conceded that the evolution of 
a general principle from the present state of chaos is a 
problem of no mean order, inasmuch as both the investment 
of capital per lamp installed in the shape of readiness-to-serve 
costs and the actual cost of sert ice at variable periods of time 
varies greatly. It is, however, not too much to hope that 
in the near future the problem will meet with a full and 
adequate solution ; but this solution must be sought for in 
a scientific manner, so that the fundamental law connecting 
together every factor which has to be included in the 
general expression of that law, may receive its due signifi- 
eance. The writer regrets that, in addition to stating the 
prineiples of the methods in use at the present time, he 
cannot do more than indicate some elementary principles 
which may be of use in tackling the problem quantitatively. 

It is somewhat disappointing that whilst the man in the 
street acknowledges the excellent qualities of the electric 
light as an illuminant, its hygienic properties, as well as 
its economieal value as regards decoration and diminished 
deterioration of stock, the load factors of the various 
central stations are not what they ought to be. The chief 
competitor is gas, and it is approximately correct to state 
that electricity at 4d. per unit is dearer than incandescont 
gas lighting at 2s. Furthermore, as a manufactured com- 
modity, electricity suffers materially from the natural con- 
ditions of stress of working, which, as regards production, 
storage, and distribution, are different to what they are in 
the case of gas. There is no doubt that, in the correspond- 
ing period of the early history of gas lighting, the gas 
engineer had to face difficulties as momentous as the 
electrical engineer experiences to-day, and if efficient and 
economical storage of electrical energy were possible, and 
the demand from by-products was at all substantial, the 
electric light business would soon be in a more satisfactory 
condition. 

The Nature of an Electric Supply Business. — The central- 
station engineer and manager has charge of a Lusiness 
which comes within the category of monopolies ; conse- 
quently whilst he receives some measure of protection, he 
is very much fettered by undesirable and, in many cases, 
unnecessary conditions and restrictions which are imposed 
by the iron hand of a Government department. To be 
brief, and to give an outline of some of the conditions 
imposed, the author cannot do better than give the follow- 
ing quotation from Gay and Yeaman’s "'Central.Station 
Supply": “Where a general supply of electrical energy is 
provided in any area, anyone within that area is entitled 
to a supply on the same terms as anyone else, and no undue 
preference must be shown to any consumer, but if the 
charges made for energy be not paid supply can be discon- 


- * Paper read before the Leeds Local Section of the Institution of 
Electrical Engineers, 


tinued. The prices charged shall not exceed those given in 
the provisional order, but an agreement may be entered 
into with any consumer as to price and mode of charging, 
and the undertakers may require any consumer to pay a 
deposit or to give security for payment of charges against 
him. The charges may be based upon either the quantity 
of electrical energy supplied, or by the quantity of electricity 
contained in such supply. e., coulombs or ampere-hours— 


or by any other method which has been approved. It is, 


however, necessary to make a general fixed charge per unit, 
or to adopt some scale that will be equally just and fair to 
all classes of consumers ; and whatever method is finally 
decided upon, it must be applicable to the publie generally, . 
and not confined to any individual or class. From the 
undertakers’ point of view, it is important that the revenue 
should equal the gross cost of maintaining the service of 
supply, plus a percentage of profit in the case of companies, 
and for repayment of capital where the works are in the 
hands of a local authority." 

The ultimate object of the engineer may be briefly stated 
to be as follows: (1) to produce electric energy as cheaply 
as possible; (2) to supply electric energy as and when 
demanded ; (3) to evolve a system of charging for electrical 
energy equitable to all concerned, and thus enable elec- 
tricity to compete with its competitors—gas, steam, ete.— 
and at the same time to produce a profit ; (4) to popularise 
and encourage the use of electricity for as long as possible, 
and for as many purposes as possible. 

The problem of devising a rational system of charging is 
not a simple one, since the operating expenses of an electric 
supply station are peculiar and dependent upon a number 
of variable factors, and obviously the price at which elec- 
trieity can be profitably sold must take into account the 
nature, as well as the magnitude, of the operating expenses. 
The determination of the true basis of the cost of produc- 
tion of electrical energy is a complex problem, involving 
questions depending upon variable demands made at, and 
for, indefinite and variable periods of time, and taking into 
account economy of production, plant capacity and efficiency, 
which may vary with the variable load conditions: and it 
must be borne in mind that the supply must be available 
at all times. 

The theoretical principle underlying the determination 
of the operating expenses was first announced by the late 
Dr. John Hopkinson, F.R.S, in his presidential address 
before the Junior Society of Engineers, Nov. 4, 1892. He 
showed, when dealing with the cost of electrical supply, 
that the expenses of an undertaking may be broadly divided 
into two classes—2 e : (1) Costs which are quite indepen- 
dent of the extent to which the undertaking is used, but for 
which capital must be invested. (2) Costs which are 
absent, unless the undertaking is used, and which increase 
in proportion to the use. As is well known, it is charac- 
teristic of the electric supply business that electricity is 
practically only produced at the rate that it is used. 

Since Hopkinson enunciated these principles no one has 
dealt more fully and thoroughly with the question of the 
cost of supplying electricity commercially than Mr. Arthur 
Wright, of Brighton, who, at various conventions, and by 
his paper on “Some Principles Underlying the Profitable 
Sale of Electricity," read before the Institution of Electrical 
Engineers, Dec. 12, 1901, has placed all central-station 
engineers and managers under a debt of gratitude for the 
clear exposition of the fundamental principles involved in 
this important subject. In one of his addresses Mr. 
Wright expressed himself as regards the Hopkinson principle 
as follows: “Dr. Hopkinson in his classical paper very 
elearly proved that the cost of supplying electricity cannot 
be correctly defined at so much per unit, unless the rate of 
supplying that unit be also stated, and showed that the 
cost depends much more on the greatest. rate at which the 
electricity has to be.supplied than it does on the amount 
supplied. He, moreover, urged that it is both morally 
unjust and commercially inexpedient to always charge a 
uniform rate for à manufactured commodity, which in one 
case might very obviously require 10 times as much plant 
for manufacturing it as it would in another, owing to its 
having possibly to be supplied at 10 times as great a rate." 
The two divisions into which the cost of supplying electrical 
energy from a central station may be grouped are generally 
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termed preparation and production costs respectively; the 
former takes into account the cost of getting ready to serve, 
and the latter the actual cost of continuing to serve. For a 
complete discussion of these items members are referred 
to Mr. Wright's Institution 1901 paper, already mentioned. 

Systems of Charging for Electrical Energy.—The problem of 
standardising central-station rates is beset with difficulties, 
as will be evident when we consider some of its essential 
features, and it is interesting to discuss the merits and 
demerits of the methods which have been proposed. The 
complete problem involves several distinct elements— i.e. 
(1) the accurate determination of the cost of supply, includ- 
ing every item of expense; (2) the apportionment among 
the individual consumers of the items of expense, not 
directly proportional to the cost of the production of the 
energy supplied ; (3) the elaboration from the data at hand 
of a tariff equitable both to the undertaker and consumer ; 
(4) the popularisation and acceptance of the system thus 
devised by the public. 

To assist members to better grasp the advantages and 
disadvantages of the systems mentioned below, it will not 
be out of place here to enumerate some generally accepted 
theorems : (a) it is more profitable to sell continual use of 
the plant than kilowatt-hours; (5) the theory of equity 
requires that each kilowatt-hour sold should bring a uniform 
profit to the undertaker ; (c) a rational system of tariffs 
must be based upon, and be in conformity with, the coste’ 
curve of the station, from which it is clear that the charge 
made for the energy supplied must be graded and not 
uniform; (d) in the case of a long-hour consumer of h hours 
consumption, the readiness-to-serve costs are distributed over 
h times the number of units as compared with a one-hour 
consumer, provided each takes the same number of kilo- 
watts; (e) the price charged for a commodity controls to 
a great extent the demand for it; (f) the more diversified 
is the demand, both as regards nature and period, the less 
pronounced will be the load 

Every station has its own peculiarities according to local 
cunditions, which are seldom so identical as to render the 
data collected at a particular place precise enough to form 
the basis upon which a system of charging for another place 
may be built up; but whilst no one rule as regards price 
may be devised, still the same principle may be almost 
universally applicable. The price of gas varies considerably 
in different towns, but one system is almost universally 
adopted as to the method of charging. The systems which 
have been introduced for fixing the price to be paid for 
electricity may be grouped into distinct classes as follows : 
(1) flat rates, rentals, and contracts; (2) uniform meter 
rates, commonly termed flat rates; (3) meter rates with 
discounts and rebates ; (4) sliding scale of charges ; (5) two- 


meter rates; (6) Hopkinson’s method; (7) Andrewe's 


method ; (8) differential meter rates based on maximum 
demand ; (9) power rates and special rates for cooking and 
heating. 

The most primitive method of charging was to contract 
to supply electrical energy at so much per lamp installed 
per annum, or for so many lamps installed. Obviously the 
long-hour consumer pays less than cost price, and the short- 
hour consumer more; and, whilst the income is constant, 
the accounting a minimum, and meter costs absent, there 
is possibility of fraud and waste, and, excepting when 
atreet-lighting is undertaken at contract price, the system 
has become obsolete, and is a relic of the past. 

The Uniform Meter Rate—often termed a flat-rate system— 
is, no doubt, a great improvement upon the old flat-rate 
system, and is in use to a great extent at the present time. 
At a fixed price the quarterly account is proportional to 
the consumption, and the undertaker is paid for what he 
supplies. The large short-hour consumer, however, does 
not pay his proper proportion of the readiness-to-serve 
costs, whilst the long-hour consumer pays more than his 
just portion of the same. The latter, although he may 
take less kilowatt-hours, is more profitable than the former. 
The system is readily understood by, and acceptable to, the 
public, and although a fixed rate has the recommendation 
of simplicity, it is difficult to offer inducements to the most 
desirable customer. The price per unit varies from 4d. to 
6d. From the nature of the demand the engineer could 
well afford to supply the long-hour consumer with some 
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rebate, but unfortunately it is the short hour consumer— 
of which the early closing drapery establishment of con- 
siderable dimensions is an example—who expects and 
demands a reduction on his account, because the kilowatt- 
hours consumed is large. Discounts, however, are favoured 
by some undertakers, and discount granted may be based 
upon the number of units consumed. If the duration of 
service be ignored, then the wrong individual—i.«, the 
large short hour customer—reaps the benefit, since it is 
the rate at which the supply is given, more than the 
quantity supplied, which augments the costs’ curve ; the 
principle, in such cases, is therefore irrational, and the long- 
hour consumer would be unfairly treated. It would, in 
fact, be extremely difficult to exactly apportion the proper 
amount to be deducted between the individual consumers 
when the magnitude and duration of the demand vary so 
considerably with different classes of consumers. 

The principle of granting discounts is so prevalent in 
everyday commercial practice that not only have they been 
offered to the more profitable customer, but some engineers 
maintain that discounts should also take into consideration 
the period of the year. M.de Fodor, for instance, proposed 
in bis paper read at the Paris Congress in 1900 to offer 
three scales of discounts according to the time of the 
year—one applying from October to February inclusive, 
another during March, April, May, and September, and a 
third one from June to August inclusive. It has been 
found at Budapest that the bills for current in the months 
of December and July respectively were in the ratio of 7 
to 1, and as the generating station has a minimum load 
during the summer months, Fodor considers that greater 
discounts can be given during these months than during 
the winter months. As an example of his scale of discounts, 


it may be mentioned that a consumer having 20 lamps 


installed and using 440 lamp hours on the average, is sup- 
posed to use 1,200 and 1,000 lamp hours in January and 
February respectively, and would be allowed a discount of 
20 per cent. for consumption in excess of these amounts. 
For the other months the scale is given in the following 
table : 


Consumption in Percentage 
Month lamp-hours before of discount 
discount allowed. for excess. 
Mareh cick ds “in 720 
ADHI Susie a A soo | 40 
acte UM 380 
nB“) 240 
ALTE A EE E tonnes 200 €0 
Auge — 280 
September 580 40 
Oise eee E 1,000 
November 1,280 20 
December eee. 1,340 
The main idea is that this system will educate the public 
to understand the advantages of electric lighting during 


the period of low tariff; on the other hand, there must 
of necessity be some extra trouble in preparing the accounts. 
A similar system has been introduced at Les Halles, Paris, 
but in this case the customer pays a fixed amount with an 
addition proportional to the consumption. 

The correct method of giving a rebate would necessitate 
the division of the consumers into groups of equal value to 
the station with regard to profitableness rather than the 
magnitude of the consumption. And this idea introduces 
the principle of a sliding scale of charges, which is justifi- 
able from the point of view that the service demanded of 
the station may be more cheaply rendered to long-hour 
consumers than to large short-hour consumers. Sliding 
scales, however, have not been introduced to any great 
extent on account of the difficulty experienced in getting 
out the accounts. The best-known example of a sliding 
scale charge is the one which was in use at Ayr for some 
time, and consisted in giving discounts to the consumer 
according to the duration of their demands, which in the 
case of shopkeepers was fixed by the hour of closing. 
Shops closing at 7 o'clock received no discount; public 
houses, restaurants, etc., closing at 10 p.m. received 221 
per cent., and private houses 35 per cent. 

T'wo-Rate Meters.—On the assumption that the production 
costs are less between certain hours of the day than at 
periods in the neighbourhood of the time of the peak, a 
system has been proposed by some engineers (and haa 
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been introduced to some slight extent) in the shape of a 
differential rate, depending upon the period of the day at 
which the demand is made, and electricity is offered at a 
low rate at periods of light load and at a higher rate at 
periods of heavy loads. Although by some this is considered 
& satisfactory principle, it appears to be unsound, and 
nothing more than a special inducement in the nature of 
bargain hunting to use lamps when the natural light is 
available with the exaggerated idea that the hollows of 
the load curve will be filled up and the curve be flattened. 
Now, whilst it is desirable to encourage the full use of all 
the lamps for as long as possible, and at times other than 
at the peak load, it ought to be remombered that, in a 
general way, the consumer only requires light when the 
natural light fails, and, except (1) in the case of basement 
property where artificial light is more or less necessary, and 
(2) at special times, as at the dawn of day, there appears 
to be no reason (omitting, of course, considerations of motor 
day loads) why a day supply should be fostered by selling 
electricity, say, at half-price, and introducing a more pro- 
hibitive rate when the natural demand should take place, 
whilst to the majority of consumers the inducement is 
offered when electricity is not a necessity. Surely, this 
is equivalent to offering a bounty to the low-load consumer, 
inasmuch as a two-rate system, as ordinarily used, tends to 
flatten the load curve by reducing the peak, instead of 
building up the low-load curve. The only raison d'étre of 
the differential time-rate system is that an early morning 
consumer making a reasonable demand should meet with 
some encouragement in the shape of a diminished charge, 
since he then contributes less to the peak, and his charge 
may with advantage be based upon, and correspond to, the 
actual output of the station as a whole, provided such 
charge contributes something to the standing-by charges. 
It thus differs from the ordinary demand system, since 
the charge depends only on an individual demand. To 
differentiate between the alternative and recurrent periods 
of daylight and darkness necessitates the use of two-rate 
meters, or some clock-controlled metering device which 
registers at an increased or diminished rate according to the 
period of the day. Neither time nor space will permit 
anything like a descriptive account of the novel and 
ingenious devices which have been introduced for the 
two-rate registration, and it will probably suffice to mention 
some well-known examples which have been introduced or 
suggested, such as the Baron switch, Kapp’s meter switch, 
the Norwich device, and the Wilson meter switch. An 
excellent account of most of these are given in Mr. R. P. 
Wilson's paper read before the Northern Society of Elec- 
trical Engineers on March 8, 1897. It is to be feared that 
many consumers would have little faith in a meter which 
could be made to run fast or slow ae desired, according to 
the period of time and at the option of the undertaker. 
Considerations of Hopkinson's fundamental principles as 
regards the total cost of production impress one with the 
fact that the ideal tariff should be based on a principle 
which apportions to each consumer an amount for his 
service which is commensurate with the total cost of the 
same, and with this end in view the systems numbered 6, 7, 
and 8 above have been introduced. Hopkinson’s system is 
a rate which is composed of a fixed charge on the demand 
installed, plus a charge per unit actually consumed, whilst 
Andrews's system is a rate which is composed of a fixed 
charge on the demand taken, plus a charge per unit actually 
consumed, and the last, or Wright's maximum demand 
system, is a differential meter rate varied by the time the 
ma-rimum demand is used. Hopkinson's, or the Manchester 
system, has not been adopted to any extent, as it is 
obvious that any scale which includes a fixed charge per 
lamp capacity seriously tends to restrict the number of 
lamps installed. It has also the defect that the number 
of lamps may be increased without notice being given of the 
change. At Burnley the fixed charge is £8 per annum per 
kilowatt of maximum demand, plus the charge of 2d. per 
unit consumed, with the option of a uniform tariff of 6d. 
per unit, with discount for prompt payment. The system 
introduced at Hastings by Mr. Leonard Andrews is a modi- 
fication of the Hopkinson system, and embodies a fixed 
charge for the maximum number of lamps simultaneously 
lighted during the quarter, plus a fixed price per unit con- 


sumed. The actual rate is 10s. per annum per 8-c.p. lamp, 
paid quarterly, plus 13d. per unit consumed, with the 
option of a uniform tariff of 6d per unit. The maximum 
number of lamps in use simultaneously is ascertained by a 
demand indicator calibrated in lamps, a “lamp” being 
assumed to take 0°35 ampere at 100 volta. 

Mr. Arthur Wright's system is an improvement of 
Hopkinson’s method, and takes into account the actual 
maximum demand instead of the maximum possible demand, 
and in addition gives a rebate according to the customer's 
load factor. It probably more nearly approaches the ideal 
systom than the others, in that the charge made to the 
consumer more nearly approaches the cost he occasions 
than they do. It has been adopted in many places with 
slight modifications and has received a fair measure of 
success. The actual charge made differs somewhat in 
different places, but the general principle may be taken 
to be 7d. per unit for the first hour's use (for 565 days 
per year) of the maximum demand, and 1d. per unit per 
hour afterwards. The demand is indicated by a demand or 
rebate indicator, whieh is a type of thermal self-recording 
ammeter, being essentially a differential air thermometer, 
and is calibrated to indicate the current in amperes ; it also 
possesses a second scale or table of “the units to be con- 
sumed per quarter before the reduced price is charged.” 
The value at which the higher rate is charged for any 
quarter is taken to be the average of the maximum demand 
readings for the three months, and the number of units to 
be charged at the higher rate may be calculated as follows 


Units at higher rate = 
amperes x volts x 1 hour x No. of days in quarter. 
1,000 


Although this system has been received so favourably, 
it has still met with a considerable amount of criticism, 
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which is due probably to the fallacy of pushing the pre- 
paration costs argument too far. A little consideration shows 
that even if the central station is only to be held ready 
in its greatest capacity for the period of its maximum load, 
a certain part of it must also be held ready for other 
periods, and logically it appears reasonable to distribute the 
readiness-to-serve costs upon the consumers as a whole for 
each part of the central station, who in the course of the 
whole year make use of it, since for all of these it has to 
be kept ready in the same manner. It is also questionable 
whether a charge based on the maximum demand irrespec- 
tive of the time which it occurs tends to improve the 
conditions of the load, and whether it does not discourage 
a liberal installation and consumption of current by keeping 
down the maximum demand. As evidence that the system 
is not quite perfect, it may be mentioned that when an 
abnormal and exceptional demand is made for special 
occasions or purposes exceeds and the normal maximum 
demand, permission is usually 5 for cutting out of 
action the indicator, provided due notice be given to tho 
officials beforehand and request be made for them to short- 
circuit the indicator for the occasion. Then, again, the 
large short-hour consumer is unjustly penalised, whilst the 
small shopkeeper who lives over his shop receives more 
than his just share of the benefits attending long-hour con- 
sumption. It is also somewhat difficult to get the layman 
to understand the principle upon which the charge is made, 
and considerable objection has been raised to the system 
on this score alone. And as Mr. Andrews has pointed out, 
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there may, in some extreme cases, be considerable irregu- 
larity in the magnitude of the quarterly accounts, an 
example of which is shown in Fig. 1, in which Curve I. 
gives the units per quarter, Curve II. gives the charges per 
quarter according to the Wright system, whilst Curve III. 
gives the charges by the Andrews system. Some objection 
has also been raised against the system on account of 
expense and complication, and also that the readings of the 
demand indicator cannot be rectified if an error be made in 
taking the readings. The following statement was made 
by Mr. R. P. Wilson during the discussion of Mr. Wright's 
1901 Institution paper: The spirit of the method has to 
be departed from, because the indicated demands are not 
at all simultaneous; as a matter of fact, the sum of the 
demand indicator readings is 50 per cent. more than the 
actual demand as represented by the actual output of the 
station at Brighton. And although in making out the 
accounts this discrepsncy is taken into consideration, all 
the consumers do not benefit in the proper proportion.” It 
should also be pointed out that the charges may be modified 
according to the period of the year, and the indicator now 
has both a summer and winter scale of charges attached. 
It may be interesting to mention, however, that Mr. Louis 
A. Ferguson introduced a modification of the maximum 
demand system at Chicago in 1897 such that different 
hours’ use of the maximum demand in the winter and 
summer was taken into account, but in 1901 he abandoned 
the different scales for the summer and winter rates. 

The following are brief accounts of some rates of charges 
which have attracted some attention in America. At 
Cleveland (Ohio) the rate is 61d. per kilowatt-hour for 50 
hours’ use of all the lamps connected, and 246d. per unit 
for all current used in excess of the 50 hours. The con- 
sumer guarantees such a use of his installation as will 
ensure to the company a gross sum equal to at least 7 58d. 
for each 16 c.p. aha or its equivalent. With the Doherty 
system, in use at Denver, Madison, etc., in the United 
States, every consumer pays 50s, plus 25s. for each meter 
more than one, plus 7s. 6d. per lamp connected, plus 21d. 
per kilowatt-hour for current consumed. From the aggre- 
gate a discount of 20 and 10 per cent. is allowed. In the 
“ Foresee " system, introduced by Mr. L. R. Wallis, the 
eonsumers contract with the company for a period of one 

ear, agreeing to pay for the capacity demanded in 16-c.p. 
mps, or their equivalent, at a certain definite tariff rate, 
plus a meter rate of 5d. per unit. 

As Mr. Arthur Wright stated in his 1901 Institution 
paper: “There is generally in most controversies a sub- 
stratum of truth underlying many of the strongly held 
opposing views,” and it is noteworthy that a combination 
of two principles may be more just and equitable than 
either taken separately. Thus, the old flat rates resulted 
in loss with long-hour consumption, whilst a flat meter 
rate is unprofitable with short-hour consumption. By the 
former the standing-by charges are well covered, and by 
the latter a long-hour consumer obtains more than his 
proportion of the production costs; but the combination 
of the two systems forms the basis of the theoretical 
principle announced by Hopkinson. In fact, many of the 
accepted proposals are substantially correct theoretically, 
although attended in some cases by complications, if the 
principles of the Hopkinson tariff be included when deciding 
the basis of the charges. Discount and rebates for largeness 
or duration of consumption are certainly attractive, and 
give to a system something of the nature and merits of a 
ini. scale in the case of high initial flat meter rates ; but 
several examples could be given where the committee of 
the municipal authority has fixed the initial flat meter rate 
so low as to render it impossible for discounts to be enter- 
tained, even with the most profitable consumer. Standard 
rates with discounts based on quantity used would be 
extremely satisfactory with stations of moderate size if 
there were no day or power load. 

With respect to the special charges made for power, 
cooking, and heating, it is generally recognised that these 
items form the waste products of the electric light business, 
and in most cases a fairly low flat meter rate is adopted for 
electrical energy supplied for these purposes. Probably this 
is due to the fact that motor loads have to compete with 
gas, steam, and hydraulic power, consequently the price to 


be charged for electricity for power purposes has to be fixed 
more by the charge made for gas, steam, etc, than by its 
relation to the total costs of production. The rates for 
power purposes, in fact, must of necessity be so low that 
only aminimum amount, if any at all, can be placed to the 
credit of the preparation costs ; in other words, Hopkinson’s 
principle must practically be ignored. Since electrical 
energy may be produced for something like 1d. per unit in 
the case of modern power stations in connection with large 
works, it is obvious how keen a competitor an isolated 
plant may become, and extreme care has to be exercised in 
fixing motor rates for power purposes. Another matter 
connected with power loads is that as the business grows 
there is the possibility of the lighting and power loads 
superimposing one another at the peak of the load curve, 
and the character of the load curve be not improved. 
This overlapping of the lighting and power loads in large 
manufacturing centres becomes particularly important in 
the winter time, and it is difficult to draw the line between 
discretion and rashness as regards accepting certain classes 
of consumer. One solution of this phase of the problem 
has been found to produce good results in Canada, and 
that is to offer such low ratee for power during the daylight 
hours that manufacturers find it to their interests to close 
down their works before the heavy lighting load comes on. 
If a discount can be safely offercd to a consumer taking 
considerable energy, it is surely to the one who has a 
motor load in the daytime. In such cities as Sheffield 
there will of necessity be some overlapping, and in all cases 
care must bo taken that some profit is made for each 
kilowatt-hour sold; then the net earnings of the station 
may be increased, although, as in the case of power loads, 
the net earnings per kilowatt-hour of output may fall off. 
The writer firmly believes that it is more profitable to sell 
continuous use of plant, and secure an improvement in the 
profits upon the capital invested by offering electricity at 
such rates that the income per kilowatt is a minimum, 
than to permit 70 per cent. of the plant to remain idle 
The matter is one of tact, business capacity, and good 
management ; surely, if a large power-house can be run 
more economically and with less aggregate capacity than 
a number of smaller ones, we ought to make a small margin 
of profit per kilowatt, even in the case of motor loads. It 
is on this principle that the promoters of the large power 
distribution schemes are expecting to make a profit, and 
central-station engineers in our towns and cities are called 
upon to effect such economies in their methods of working 
as will enable them to do likewise. - 

Motor loads must undoubtedly be encouraged, since the 
diversity factor of power loads is large, and the ratio of the 
energy thus consumed to maximum output of the station 
will, in consequence, be large. The above remarks refer 
more particularly to the case of supplying isolated large 
works with power ; the case is much improved when a large 
number of consumers requiring power intermittently can be 
supplied from the mains. The competitor in such cases 
will probably be gas, and the rate to be charged for elec- 
tricity should be more or less than 2d. per unit according 
as the gas is dear or cheap. Mr. Highfield states that a 
motor load at 2d. per unit works out as regards cost at 
very much the same rate as with gas at 2s. (for power), 
but that after two hours’ motor service gas is cheaper and 
the price for current should be reduced. The author gives 
the following as an example of the relative cost of gas and 
electricity for power purposes: A 9-h.p. gas-engine, with 
gas at 18. 6d., costs from 22s. to 26s. per week, including 
gas, interest, renewals, etc.; whilst a 9-h.p. single-phase 
motor which replaced the gas-engine, with electricity at 
lid. per unit, cost 14s. to 16s. per week. The superior 
qualities of the electric motor for intermittent service 
should be well advertised, and the author believes that 
were manufacturers better educated as regards motor 
service, better rates and profits would be secured. Our 
American cousins surpass us in this respect, and one 
American central station claims to supply eleven-fourteenths 
of all the power used in the town in which it is situated. 
At the University College, Sheffield, the compressor, blower, 
converter, cranes, and all the foundry machines in the 
metallurgical department are worked by two-phase motors, 
the current for which is taken from the town mains, and. 
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it is hoped to demonstrate how electricity may be applied 
efficiently and economically in ordinary steelworks. 

A method of charging for current for power purposes 
recommended by some engineers is to make a fixed rental 
per horse-power plus a charge in proportion to the energy 
consumed. Thus, at Bristol the rental is £6 per annum 
per kilowatt and a charge of 2d. per unit. Calculation 
shows that advantage only occurs after 720 hours per 
annum, and with this number of working hours per year 
the annual cost of a kilowatt would be £12. "There are 
now about 30 central stations supplyiog current to tram- 
way systems, and as electric traction is but a special form 
of power service, it is satisfactory to note that the addition 
of a traction load has proved that with a lower average 
income per unit a central station may be in a more 
prosperous condition than with a higher average income 
per unit, and also that it is a safe as well as a bold policy 
to introduce low tariff rates, and diminish the difference 
between the operating costs and selling price provided 
there is a margin of profit. If a central station could 
operate at an approximately constant load for 24 hours 
per day the service would be an ideal one, and the com- 
mercial age of the electric light business would be realised. 
Then a uniform rate would be the ideal rate; but at present 
a uniform rate for all purposes and at all times is not only 
impracticable but unjust. A differential rate in some form, 
in the author’s opinion, has certainly many points in its 
favour, and is the most workable system, provided the 
initial rate is not too high. A leading article in the 
Electrician some time ago referred to the Wright maximum 
demand system as a “tonic,” and suggested that, as soon 
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as developments and profits permit, the initial rate should 
be reduced, but that the period during which the maximum 
demand must be paid for should be increased. Fig. 2 gives 
two curves showing the effect of changing the rate from 
7d. for one hour per day, with 1d. per unit afterwards, to 
34d. for two hours per day, with 1d. per unit afterwards. 
The natural result of this principle gives one the idea that, 
as the load factor improves and approaches unity, the 
tendency will be to introduce a uniform tariff rate, in which 
ease the principle will be theoretically and commercially 
sound. 

The problem of fixing an equitable rate may best be 
simplified by improving the load curve, and by introducing 
means to raise the central-station business to such a status 
as wil make it commercially sound. The one great 
obstacle at present is the unsatisfactory state of the 
wiring question, which undoubtedly acts as a deterrent 
to the acquisition of the most profitable class of consumers 
for lighting—:.e, the small householder. Until house 
mains for electric circuits occupy the same position as gas- 
piping for gas service, and become the property of the 
landlord, there is little possibility of inducing the small 
consumer to change from gas lighting to electric lighting. 
If the preparation costs principle be such an important 
factor in fixing the price of electricity from the supply 
point of view, should not an analogous principle be recog- 
nised (in the case of small householders) as an item to be 


dealt with in the endeavour to improve the lighting load ? 
The first cost of wiring and fitting is often the stumbling 
block to the introduction of the electric ligbt, and its 
removal would eliminate one of the causes of the backward- 
ness of the electric light business. By tabulating, as in 
Appendix IV, the number of lamps installed per 1,000 
inhabitants for the 12 largest cities and towns in England, 
clear indication uf the present status of the industry is 
obtained, and there is no doubt that the acquisition of the 
small householder would not only improve the number of 
lamps per 1,000 inbabitants, but also the number of lamp- 
hours used per 1,000 inhabitants, and thus do more than 
any other element to settle the question of rates. The 
sooner the growth of the electric light business is such as 
to affect the supp'y of gae, the sooner will the question of 
charging settle itself. Some attention also ought to be given 
to the question cf the efficiency of the incandescent lamp, 
as an improvement in this direction ia much to be desired. 
Engineers are agreed that the incandescent gas mantle has 
enabled the gas people to maintain their position as 
successful rivals for the patronage of the public as regards 
lighting; they are also agreed that a demand for current 
for heating purposes would improve the load factor of a 
central station, but it is to be feared that the low efficiency 
of electric radiators also interferes with the growth of this 
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branch of electric supply. These and similar causes are 
at work tending to prevent the extension of the electric 
supply business. Engineers should not be content with 
70 per cent. or more of plant lying idle, and it must be 
acknowledged that no detail is so slight as to be incon- 
sequential, since each has its effect on the cost of production, 
and, therefore, on the price to be charged. 

In conclusion, the author trusts that, although he has no 
system of his own to extol, the subject matter of the paper 
will not be without some interest to the members of this 
section, and that he has made it clear that, in his opinion, 
the electric supply business ought now to be considered as 
a straightforward trading concern, in which success depends 
just as much upon commercial tact and judgment as upon 
technical and engineering skill. 


APPENDIX I, 


Application of Elementary Principles to determine the Price 
of Electricity. 

A. Since the total cost of production of electrical energy 
is made up of two factors—:.e., the preparation costs and 
production costs—we may, in searching for a method of 
fixing the selling price of electrical energy, consider each 
component separately, as if the other were absent. If the 
operating costs of a central station were wholly production 
costs, then on a diagram with cost per unit used as ordinates, 
and hours of daily use as abscissw, the resulting curve 
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would be a horizontal straight line, and indicate a uniform 
tariff, whilst if the operating costs were wholly preparation 
eosts and constant in magnitude, the resulting curve would 
be a rectangular hyperbola. The former would naturally 
correspond to the load curve of a station, witn an ideal 
service of full load for 24 hours per day, but as this ideal 
condition is not realised, the actual costs curve will be 
intermediate between the rectangular hyperbola and a 
horizontal straight line, and will indicate a differential 
tariff. Such a curve for a station of 5,000 kw. capacity is 
represented by the curve A B C in Fig. 3, which has been 
obtained from actual data of a certain central station. The 
ordinate OD represents the preparation cost for this station 
per montb, and includes interest, depreciation charges, eto.; 
and the straight line D E F has been obtained by adding 
to the preparation cost a quantity directly proportional 
to the production cost (fuel, ete.) for different outputs in 
kilowatt-hours. The equation to the curve D E F is 


jam , 


in which y is the total cost for z kilowatt-hours per month, 
a is the preparation cost per month (or the constant O D, 
and m ( 82d. in this case) is the production cost per kilo- 
watt-hour. By dividing the values of the ordinates of the 
curve DEF by the values of the corresponding abscises— 
by dividing the total cost by the corresponding output 
the curve À B C is obtained, which represents the cost 
per kilowatt-hour, and the equation for this curve is : 


a m 
* 


(A) 
(B) 


Yı 


a 
= +m 
T 


Equation (A) indicates that the cost per kilowatt-hour 


is a function which varies inversely as the use of the 
current, whilst equation (B) shows that if there were no 
production costs, and m=o, then y, z=a (a constant), 
which is the equation of a rectangular hyperbola, and 
which, for the case under consideration, is represented by 
the curve AG H. Again, if a uniform meter rate be 
charged for electrical energy, the equation of the curve 
representing the cost of a number of units consumed will be 


Y=P ?, 
since the curve passes through the origin, O. In the figure 
the five straight lines, O K, OL, O M, ON, and O P have 
been plotted by taking as values of p, 2d, 3d., ad, 5d, 
and 6d. per unit, they are, therefore, the cost of output 
rates at 2d., Id., etc., and it will be noticed that these 
lines intersect the line D E F at the points , l, m, n, and p. 
Taking the case of the point of intersection of the curves 
O L and D E F, the co-ordinates of which are z and y, the 


equation for the curve D EF is y=a+m x 
and F - OL is = p «, 
a 
pc 
Now, let y,=the cost per kilowatt-hour for the particular 


output of * kilowatt-hours— i.e, the value of the ordinate 
of the curve A B C fcr »—and 


from which £= 


y= -+m 
T 
Substituting -“— for z we obtain 
Ps — - 
71 = E +m == P}. 


As the result implies, and the diagram shows, the curves 
OK, OL, etc., intersect the total costs curve, D E F, at 
the same output that the curve A BC intersects the 
horizontal line giving the corresponding rate or price per 
unit. These curves give several other interesting relation- 
ships. Thus for the central station considered the maximum 
output for a month of 30 days when running at full load 
continuously is 


Maximum output pussible = (5,000 kw. x 24 
hours x 30 days) kilowatt-hours = 720 K, 
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where K = capacity of station in kilowatts, and the curve 
D E F shows that for continuous work the cost will be 1d. 
per kilowatt-hour. Then, again, if the maximum output 
be divided into 24 equal parts, each portion would repre- 
sent one hour's average daily use per month, and the 
rates for different lengths of service per kilowatt, as given 
by the curve À B C, are as follows : 


5:4d. for 1 hour. 1 97d. for 4 hours. 
9154.5 2 ,„ 175d. „ 5 „ 
2:36d., 3 „ 160d. „ 6 „ 


B. In his 1901 Institution paper on“ Some Principles 
Underlying the Profitable Sale of Electricity," Mr. Arthur 
Wright gives the following particulars for enabling the 
calculation to be made to find how much electricity any 
consumer has to pay for according to the principles of the 
maximum demand system before he is entitled to the 
rebate, and also how to determine the rebate price : 


* If D =the consumer's demand in kilowatts ; 
K =the annual cost of standing-by in pence of each 
kilowatt demanded ; 
M =the maximum price allowed to be charged per 
unit ; 
p= the production cost per unit; 
u =the total number of units expected to be sold 
| in the year in question ; 
l the ratio of the net profit to the total charges 
r 


against revenue account ; 
L=the total loss in pence expected to be made on 
the supply to the small load factor consomers ; 
Dx H =the amount of electricity that has to be paid 
for at M pence per unit before the second 
price, P, is charged ; 


DxH- D K (r 1) 
Mr - p(r+1) 
ob s 
T u- MDxH 
As an example, take the Brighton figures of 1900: 
Here M = 7, K = 2,320, p = d., let So L = 
880,000d., u = 3,726,000, and D =1 kw. 
Then D x H = 403 units, 


or H = 403 hours, 
and if M D =2,950, P- Id., 


or after a consumption equivalent to the use of tbe maxi- 
mum demand for 403 hours, the price can be reduced from 
7d. to 1d. to produce the ded d margin of profit." 

In the same paper two forms are given, in each of which 
the maximum demand tariff can be stated. The first is: 
„A charge of 8d. per unit, or higher where possible, for 
that part of the consumption which is equivalent to the use 
of the consumer's demand for hours a year, or quarter, 
or month, whichever period is considered most suitable 
for the district, and —— pence for any further consumption 
in the said period. The second form (which is equivalent 
to the first in the case of all but the smallest load factor 
d is stated in terms of a yearly or monthly charge 
per lamp demanded and a charge of pence per unit for 
the electricity consumed. 


then 


P in pence =p( 


If L=the yearly rent in shillings of each demanded 
standard lamp ; 
M =the highest price allowable, and 
P =the price per unit after consumption equivalent 
to H hours' use of the demand ; 
W = watts of standard lamp ; 


L-(M-P) WI 

12,000 
Thus if M=8d., P = 1d, and H=365 hours, and 
W — 531, then a tariff of 8d. for the equivalent of the use 
of a consumer's demand for one hour per day and 1d. after- 
wards is the equivalent to an annual rent of 7s. per lamp 
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demanded and 1d. for every 30 hours’ use of such standard 
uia 

. Mons. G. Claude has pointed out another principle 
for the determination of the rate to be charged according 
to the class of consumer. Even if the maximum demand 
system be adopted it may be advisable to differentiate 
between different classes of consumers. In the firet place 
& consumer may take a large quantity, and upon the 
principle that the cost charged ought to increase less quickly 
as the demand increases, instead of directly proportionately, 
the initial price should be of the form : 


k 
Ss ll e . e 0 * 0 C 
I+ l ) 
so that the total cost should be 
k. 
5 D 
dere. (D) 


in which b and g are suitable coefficients. Curves I. and 
II. (Fig. 4) have been plotted to give the tariff per kilowatt 


f 
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per month and the cost per month respectively, taking 
k=30, and 4-3. Claude also introduces what he terms 
“a coefficient of consumption,” and argues that the magni- 
tude of the amount of energy taken per month as well as 
the maximum demand should be taken into account. 
Let C be the coefficient of consumption, which is defined 
as the ratio of the effective consumption to the maximum 
possible consumption according to the maximum demand 
indicated. Then the price of a unit as a fraction of C 
would be of the form 
ky 
Car 


and the total amount of energy consumed during the 
month (H hours) would be of the form 


W=HC r units, 
and the costs of these units would be 


A HCz 
rr ` 


D- 


1 


Taking Ji = 03 and r=0-4 the curve in Fig. 5 has been 
obtained as the price of a kilowatt-hour as a function 


of the coefficient of consumption. The total cost to the 
consumer for his monthly consumption would amount to 


k e kh HC x 
c4q C+r 


Preparation Production 
component component 


Y=y+y= 


The mean price per kilowatt-hour would therefore be 


Taking the same values of k, XI, 9, and r as mentioned 
above, H = 720 hours, the mean price per unit has been 
plotted in Fig 6 for different values of C, the coefficient 
of consumption. 


APPENDIX II. 
Some Continental Flat Meter Rates. 


According to the Electrical World and Engineer (New 
York) of Nov. 14, 1903, and on the authority of Mr. F. H 
Mason, United States Consul-General at Berlin, the cost 
of electric current for lighting purposes at Berlin will be 
reduced from 6 6d. to 4 8d. per kilowatt-hour from Jan. 1, 
1904. This change of price is made to meet the competition 
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of gas, which is furnished for lighting as well as for heating 
and cooking purposes at 3:78. per 1,000 cubic feet. The 
rate for lighting pur poses per kilowatt-hour in some of the 
Continental cities is as follows : 


Budapest ...... 11:563. Dresden ...... 
Cologne Frank fort 

Lei] zig. 91d. Munich. 7:88d. 
Nureniberg Hamburg 

Genot ......... 8:856d. Mns je bees 

Breslau ......... , ristiapia ... : 
Rottcrdam ... | 8:564d. Copenhagen 6:99. 


For power purposes electrie current ie supplied at Berlin 
as low as 2:04d. per kilowatt-hour in iarge quantities during 
daylight hours ; this price is to be still further reduced to 
1:68d. 

ArPENDIX III. 
Combined Traction Loads. 


With the object of eliciting the opinions of engineers 
conversant with the practice of supplying current from 
a lighting station for traction work, the following notes are 
added. Speaking generally, it may be stated when the 
mean load of a fair-sized tramway system is about 70 per 
cent. of the full load, and the running hours are 16 per 
dar, the load factor is about 50 per cent., and there should 
not be much trouble in ascertaining the correct basis for 
charging for energy when the consumption is for traction 
purposes. Mr. C. H. Gadsby, in the discussion on Mr. 
Hammond’s paper on “The Cost of Electric Energy,” 
which was read before the parent Institution in 1898, stated 
that 500,000 or 600,000 units per annum ought to be 
supplied at less than at 1d. per unit, and he gave an 
equation by means of which, in his opinion, the chargo to 
be made for current for traction purposes by a municipal 
electric lighting undertaking could be readily determined. 
It is an equation of a straight line law, and is ae follows: 


3y — 0:002 x + 100, 


in which y= pounds sterling paid monthly for current and 
S number of units taken monthly. By applying this 
equation, and substituting the following values of x, the 
charges should be 


zd. per unit when “= 100, OCO units per annum. 
40 


12d. P] 13 T= 50 33 a3 
0:9d. ” v x= 70, COO „ 757 
075d. 17 71 1, 200,000 n 14 
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It may be mentioned that there are nearly 30 traction 
systems in the British Isles taking current from lighting 


stations. 
APPENDIX IV, 
Population. Lam r 1,000 
London ,946.000  ......... a i 7329 
Liverpool... 685. 00 218 
Manchester 543,000 o eees 294 
Birmingham 522.000 ........... 120 
Leeds ost essiies 428,000 ............ 194 
Sheffield .................. 880,000 ............ 131 
Bristol; 328.00 139 
Bradford .................. 219.000 ............ 48 
Nottingham 4. 3259000 .......... 208 
III qe irt 238,000 ...... ..... 
Salford... . 221,000 ........... — 
Newcastle-on-Tyne 214,000 0 174 


GAS POWER FOR CENTRAL STATIONS. 


Before the American Institute of Electrical Engineers last 
month, Mr. J. R. Bibbins read a paper in which he claimed 


that ou the score both of simplicity and economy in working 


gas power is more suitable for central-station service than 
steam power, and, secondly, that gasworks labouring under 
low load or output factor can profitably instal a gas-power 
electric generating plant, and become its own largest 
customer, selling both gas and electricity at competitive 
prices. The basis of the paper consists of data collected 
from various electric light and power plants in the United 
States using gas-engines as their principal motive power. 


The advantages which the author claims for the gas-engine | 


for central stations are many, and among them are the 
following: minimum fuel and heat consumption; light 
load efficiency higher than steam-engine of corresponding 
size ; low cost of operation and maintenance ; simplification 
of equipment; small number of auxiliaries required ; 
absence of ‘stand-by losses; quick starting; waste heat 
in jacket water suitable for building heating ; power can be 
stored during light loads at small cost in the form of gas 
in holder; and, finally, subdivision of units more easily 
accomplished, yielding higher all-day economy. An impor- 
tant source of economy in gas plants is the fact that as soon 
as an engine is shut down all heat losses cease. Also, during 
operation no heat is lost by the gas in transit from the pro- 
ducer, and the plant is not hampered by inefficient auxiliaries. 
From the data given by the author, ic seems that the 
average gas consumption of the stations considered is 
39 cubic feet psr kilowatt-hour. Assuming an average 
calorific value of 625 British thermal units per foot for 
coal-gas, water-gas, or mixed gas, the heat consumption is 
24,400 British thermal units per kilowatt-hour, 18,200 
British thermal units per electrical horse power hour, and 
14,500 British thermal units per brake horse-power hour. 
The combined efficiency of the average station is stated to 
be 80 per cent. Tables are given showing the comparative 
cost of steam and gas power. The cost of coal in the steam 
plant was ‘69d. per kilowatt-hour, against 037d. per 
kilowatt-hour in the gas plant, representing a saving of 
45:5 per cent., although the cost per 1,000 British thermal 
units of gas was 3'4 times that per 1,000 British thermal 
units of coal. Assuming calorific values of 14,000 and 
625 British thermal units per pound and cubic foot 
respectively, 92,000 British thermal units were required 
per kilowatt-hout in the steam station, against 29,100 in 
the gas station, or a saving in the latter of 684 per cent. 
The general balance of economy is on the side of the gas 
station. The steam plant started operation on natural 
gas at 5d. per 1,000ft., with a minimum of £600 per 
year. It employed boilers fired by gas. One year after 
starting the gas plant this minimum was reached, aud the 
compauy is now paying at the rate of over 8d. per 1,000ft. 
The saving in total cost amounted to 40:5 per cent. In 
the face of a 30 per cent. increase in station output the 
gas consumption has been reduced by 93 per cent. The 
author bases the theory of inerease of profits from the opera- 
tion of combined gas and electric plants upon the fundamental 
prineiple of reduction in cost per unit with increased 
output. He gives curves showing the cost of coal-gas, 
water-gas, and mixed gas for approximately 500 gas planta. 
These curves bring out the foll 


owing points: (1) cost per 
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unit decreases as output increases, most rapidly in coal-gas 
plant and less rapidly in water-gas plants; (2) decrease ia 
cost per unit in small plants of 2,000,000 to 10,000,000 
per year output is very marked, being greatest in water- 
gas plants and least in mixed-gas plants; (3) the greatest 
opportunity for increasing revenue from combined and 
electric stations appears to be in the case of small coal and 
water gas plants under 10,000,040 output. The smaller 
the plant the greater the profit. Comparing the operations 
of the gas station per se, previous to and following the 
acquisition of the electric station, there is a not revenue of 
£1,167 and £1,468 respectively, or an increase of £301 
(25:8 per cent. of the original revenue). Figaring in the 
saving of 10 per cent. per 1,000, due to increased pro- 
duction, the total increase amounts to 43 per cent. of the 
net revenue upon the original gas station. Considering, 
finally, the combined works, the increase is £1,490, or 
127 per cent. of the original revenue, and adding again 
the saving, 5d. per 1,000ft. on the cost of gas, the total 
increase is 145 per cent. of the revenue of the original 
gasworks. Although these percentages will be considerably 
reduced by the consideration of investment charges, depre- 
ciation, sinking fund, etc., the fact remains tbat the savin 
due to combined operation is material, and should ap 
particularly to companies operating independent gas and 
electric generating stations. 


GROWTH OF CENTRAL STATIONS IN AMERICA. 


In the last 20 years or so the increase in the number of 
central electric generating stations and proportionately the 
plant installed has been 1 remarkable. Some statistics 
recently published by the Bureau of the Census give a 
good idea of the present maguitude of this branch of elec- 
trical application. These figures cover both private and 
municipal plaints, but they do not take into consideration 
electric railway stations and isolated plants, though a few 
of tho stations classified supply power for railways. The 
report is made up to June, 1902, and on this date there 
were 5,620 electric stations in operation, the capital cost of 
building and equipment being £100,948,070 These stations 
furnished employment to 23,330 wage-earners last year, 
who received £2,996,622 in wages, or an average of £128 
per man. There was installed in these stations power 
plant equipment consisting of 5,930 steam-engines with 
1,379,941 i.h. p., and 1,390 water-wheels with a rated 
horse- power of 438,472. The generating plant con- 
sisted of 12,484 dynamos of every description, with 
a rated horse-power of 1,624,980. The total number 
of stations in the hands of municipalities was 815—a fairly 
good proportion of the grand total. They represent a 
capital outlay of £4,404,094. They gave employmont to 
2,467 wage earners last year, who were paid £284,468 in 
wages. While the number of municipal stations was large, 
being 22:5 per cent. of the total, it is curious to note that 
they represent only 435 per cent. of the total capital 
expenditure. From the private plants 334,903 arc lamps 
were being operated in June, 1902, and power was supplied 
for 16,616,593 incandescent lamps. Stationary motors repre- 
sented an aggregate of 19,283 h.p., and electric energy was 
also being supplied to 2,370 street cars. Municipal plants 
operated 50,795 arc lamps, 1,577,451 incandescent lampe, 
5,403 h.p. in motors, and nire railway cars. The gross 
income from private plants was for the year ended 
June, 1902, £15,747,100, and from the municipal stations 
£1 393,021, this figure including the estimated figure from 
public service. The report, it must be remembered, is 
17 months old, and at the rate of increase indicated by the 
yearly figures, the number of stations in operation at the 
present time should be io the neighbourhood of 4,000. 


eens 


Rubber Supply.—Looking over the past 12 months 
we find that there was great activity in the rubber market, 
and fluetuations in prices were more pronounced in 1903 
than the previous year. The demand everywhere showed 
an increase, and the consumption of all rubber was beyond 
the supply. The demand for guttapercha during the year 
was weak, and very little was doing in that market. 
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NOTES. 


Northampton Institute.—Lord Kelvin has consented 


to present the certificates and prizes at the annual prize 


distribution and conversazione of the Northampton Institute, 
Clerkenwell, on the 26th prox. 


Radium Extraction.—The news comes from Paris 


that the operation of extracting radium from the ores has 
been considerably shortened. The preliminary process 
which reduces the material to laboratory dimensions now 
occupies one month, whereas it has previously taken three 
months. It is estimated that up to the present about 730 
tons of ore have been used to produce about one-fifth of an 
ounce of radium. 

Belgian International Exhibition.— An inter- 
national exhibition of arts and manufactures will be held 
at Liége from May to October, 1905, under the auspices of 
the Belgian Government, which is making extensive 
preparations, in conjunction with the local authorities, to 
render the enterprise prosperous. The British Vice-Cunsul 
at Liége states that everything seems to indicate that the 
exhibition will be a success. 

Electro-Harmonic Society.—Mr. Mervyn O’Gorman 
presides at the smoking concert of the above society 
to-night in the Crown Room of the Holborn Restaurant, 
when an excellent programme will be given. Messrs. 
Harold Wilde and Ivor Foster are the vocalists, and the 
orchestra will, as usual, give several renderings. Mr. Chas. 
Bertram, the clever conjurer, also figures in the list of 
performers. The chair will be taken at 8 p.m. 


Newcastle Local Section.—At the ordinary meeting 
of the above section of the Institution of Electrical Engi- 
neers there was a long and animated discussion on Dr. 
W. M. Thornton’s paper on “Experiments on Eddy 
Currents,” which had been presented at the previous 
meeting. The paper by Mr. J. A. Anderson on The 
Distribution of Electricity in Shipyards and Engine Works,” 
which was on the agenda, had, therefore, to be postponed. 
It will be read at the meeting of the section on Feb. 8. 


The Light that Failed.—An indignant corre- 
spondent complains of the verses which appeared in 
our last issue under the above heading. The gist of the 
complaint is that apologies should be sent to Bristol, and 
not to Mr. Rudyard Kipling. We quite agree if anyone 
takes the verses seriously, but it is obvious that the few 
facts covered by the effusion do not apply at all. 
* C. H. S." allowed poetic license to carry him rather too 
near a practical subject, and by so doing has given offence 
where we sre sure none was intended. 

The Electrical Engineers Volunteers.— Lieutenant 
E. Grabam Sheppard, the hon. secretary of the Entertain- 
ments Committee of the Electrical Engineers (R.E.) 
Volunteers, informs us that a Bohemian concert will be 
held at headquarters, Regency-street, Westminster, on 
Saturday, the 30th inst. A talented array of artistes has 
been engaged to appear, and additional interest will be 
lent to the entertainment by contributions from several 
members of the Electrical Engineers Corps. The chair 
will be taken by the commanding officer at 8 p.m. 

American Institute.—An unfortunate fire at the 
printing house of the American Institute of Electrical 
Engineers will interfere with the regular issue of the 
society's Transactions for a few weeks. Part of the 
November issue was completely destroyed, as well as 
many electrotype plates and a supplementary volume 
containing papers which were about to be published. The 
institute office has on file authors’ corrected copies of all 


these papers, so that nothing has been lost that cannot 


eventually be reproduced. However, we may condole 
with the institute in the irritating delay and interruption 
which are unavoidable in the circumstances. 

Northern Polytechnic Institute.—Last night the 
annual distribution of prizes and certificates gained by 
students during the session 1902-3 took place in the Great 
Hall of the above institute at Holloway. The prizes were 
given away by Mr. A. M. Torrance, the mayor of Islington, 
who was supported by the governing body and the principal 
of the institute. "There was a large gathering of friends of 
the students, and after the distribution the visitors were 
given an opportunity of inspecting the several departments 
in which the educational work of the institute is carried on. 

De Forest Wireless Telegraphy.—We note that 
the American De Forest Wireless Telegraph Company has 
been registered in the States with a capital of three millions 
sterling. "This is à combination of the De Forest Wireless 
Telegraph Company and the International Wireless Tele- 
graph Company, and has been formed to acquire the 
patents and exploit the system of wireless telegraphy 
which has been worked out by Mr. De Forest. It will be 
recolleeted that this inventor has been demonstrating the 
capabilities of ‘his system to the English Post Office officials 
between experimental stations on either side of the Irish 
Sea, but although the teats are generally reported to have 
been satisfactory, no official pronouncement has yet been 
made. 

The Inverted Arc Lamp.—What is known as the 
inverted arc lamp, and which has been used for illumina- 
tion in some workshops for many years, is suggested for 
the artificial lighting of lawn-tennis courts on dull days 
and at evening time. An installation of these lamps has 
recently been put up at the tennis courts at Sheen, near 
Richmond, and was brought into use last week at a 
special tournament arranged to test the capabilities of the 
light. Four lamps of 1,500 c.p. each are arranged around 
the court, an even illumination being obtained with the 
aid of screen sheets, from which the light is reflected. 
The experiment is said to have been a success, the 
illumination obtained being only slightly inferior to day- 
light on bright days. 

Lighting the Paris Tuileries —O wing to differences 
of opinion between the State, the municipal authorities, and 
the owners of the Tuileries Garden in Paris, the electric 
lighting of the garden has been much delayed. The main 
question in dispute, as to who should direct the work, has, 
however, now been settled in favour of the State, and 
although the city engineers are actually conducting the 
operation of laying the wires, it is under the superinten- 
dence and direction of the Government. The type of lamp 
decided upon by the latter is known as Arc Nouveau," 
and is far finer than that proposed by the city. The lamps 
will bear comparison with the four beautiful standards 
which now adorn the four corners of the Place de la 
Concorde, or with those others, different but equally hand- 
some, around the Opéra. 

Marconis Experiments.—<As we stated a few weeks 
ago, it is Mr. Marconi’s intention to try a test of his wire- 
less telegraph system at long distances overland. So much 
of his experimental work has been carried out between 
coasts, that it will be refreshing to watch the performance 
of the system across country. For this purpose Mr. 
Marconi is erecting a station at Fraserburgh, in Scotland, 
with a view to establishing communication with his Corn- 
wall station at Poldhu. The Scotch station, however, 
will also be used for communication with ships, and it is 
ultimately intended to establish communication between 
the North of Scotland and Iceland. Mr. Marconi is now 
at Fraserburgh, but will shortly cross the Atlantic on a 
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visit to bis wireless telegraph installations on the 
St. Lawrence River. 

The Osiris Prize.—This valuable prize has been divided 
between Madame Curie, in recognition of her part in the 
discovery of radium, and Prof. Branly, inventor of the 
system of wireless telegraphy which bears his name. The 
prize is worth £4,000, and was offered by M. Osiris in 
1900 for any work which should be deemed useful for 
mankind by the members of the Syndicate of the Paris 
Press. The prize remained undistributed until it was 
recently suggested by the founder that the claims of the 
Curie family should be considered. It was then decided 
that Madame Curie and her husband should receive £2,400, 
and that the remaining £1,600 should go to Prof. Branly. 
The ceremony of presenting the respective amounts took 
place in Paris on Saturday, when the hope was expressed 
on behalf of M. Osiris that Madame Curie would be able to 
continue her researches in the interests of science. 

Electric Lighting at St. Louis.—The illumination 
of the outside of the buildings and grounds at the World’s 
Fair to be held at St. Louis this year will probably be the 
biggest piece of work of its kind that has yet been carried 
out. The contract provides for 300,000 incandescent lamps 
at a total cost of £8,160. These lamps are for lighting the 
exhibit places, grounds, and architectural features of the 
exposition proper, and do not include those for state, 
national, and private concession buildings. To give an 
idea of the distribution of the lamps, it is stated that 
12,000 alone are to be placed on the Palace of Education, 
which building furnishes an excellent setting for night 
effects produced by the electric light. The illumination of 
the grounds is to be carried out on very ambitious lines. 
Each monumental standard will carry 24 incandescent 
lamps, so distributed that 12 will hang on each arm of 
the supporting post. The lighting of the inside of the 
buildings will be accomplished entirely with arc lamps. 


Zinc Amalgam Electrode.—Mr. H. B. Ford, of New 
York, has patented the construction of a zinc amalgam 
electrode for use in secondary batteries. According to the 
Electrical World, he fills a thiu porous wooden cup partly 
with mercury and places into it a thin copper plate plated 
with zinc and corrugated in a vertical direction. For the 
other electrode he uses a copper plate covered with peroxide 
of manganese. As electrolyte dilute sulphuric acid of 25deg. 
Baume is used. The charging current causes the mercury 
to act upon the zinc and copper plates in the usual way 
and also forms by the absorption of hydrogen a mercury 
sponge containing also some zinc, which expands upwardly 
until (if the preparations be correct) the porous cup is 
practically filled. In the discharge of the battery there is 
double action of the oxygen upon the zinc and upon the 
absorbed hydrogen respectively. The action upon the 
hydrogen is first completed, resulting in the disappearance 
of the sponge. So long as the latter remains the voltage 
is about 2:5. Upon its disappearance the E.M.F. drops to 
about 1:5 volte. 

The Pioneer of Street Tramways.— The death is 
announced from New York of Mr. George Francis Train, 
whose eccentricities are probably as well known as his pioneer 
work as a railway and tramway contractor. It was Mr. 
Train who in 1859, after à varied career in America, came 
to England, and in the face of violent opposition was 
successful in introducing street tramways, which were then 
wholly unknown in this country. His first line in London 
was from Marble Arch to Bayswater, which was soon 
followed by others from Victoria Station to Westminster 
Abbey and from Westminster Bridge to Kennington-gate. 
The deceased gentleman was on one occasion arraigned on 
a charge of manslaughter, a boy being killed on one of his 


tramways, and, although he was acquitted, the prejudice 
set up against him was probably the cause of the rejection 
by Parliament of his further proposals for tramways. Mr. 
Train, however, was entitled to the credit of laying the 
first street tramway in this country, while he was also the 
pioneer of this means of locomotion in America. He 
passes away at the ripe age of 74, and in comparative 
poverty. 

European Editions.—One or two of our American 
contemporaries have lately commenced to publish 
“ European " editions of their journals. A few weeks ago 
Power of New York published its first number in London, 
which, besides embodying the whole of the information 
given in the American issue, also has several sheets set 
aside exclusively for European news. With the first month 
of the New Year another American contemporary, the 
Street Railway Review, has brought out a European edition, 
which is published at 82, Fleet-street, E.C. The practice 
iu this case will be to publish such portion of the text 
appearing in the American edition as will be of particular 
interest to English and foreign readers, as well as special 
articles and information edited and printed in London. We 
notice that the first article ia the present issue is a descrip 
tion of the works and plans of the Underground Electric 
Railways Company of London, written by Mr. James R. 
Chapman, chief engineer to the company. This article is 
the firet official statement that has been given out 
concerning the engineering work which this company is 
carrying on. 

The Paris Metropolitan.—The company which 
operates the underground electric railway in Paris is 
losing no time in carrying out the main recommendations 
of the commtittee appointed to enquire into the circum- 
stances of the disastrous fire which occurred on the lines 
some months ago. The alterations and improvements 
which this committee advised have already been given in 
these columns, and it will be remembered that one of the 
chief recommendations was that the use of high- tension 
cables running through the train should bs abandoned. 
In place of these it has been decided to adopt an electro- 
pneumatic system of control, one of the chief features of 
which is that compressed air is employed for actuating the 
controllers on all motorcars, and the control is effected by 
very low currents carried in wires throughout the length 
of the train at the low pressure of 14 volts. After a careful 
study of available systems, the engineers of the railway 
have adopted the Westinghouse apparatus beeause it entaile 
the least fire risk, and has many other points of merit both 
from the point of view of safety and satisfactory operation. 
The system is the same as has been adopted by the London 
Metropolitan Railway for use on the Inner Circle. The 
installation on tbe Paris line will be made by the French 
Westinghouse Company, who will supply 100 complete 
equipments. 

Reinstatement of Pavements —The Law Courts 
will shortly be called upon to give a decision in a test case 
which is being brought to decide the respective rights of 
companies and local authorities in the above matter. The 
dispute in point has arisen between the Stepney Borough 
Council and the Commercial Gas Company, and as the 
question has reference to the use of concrete in reinstating 
pavement disturbed by the operations of the company, the 
ruling of the Court will equally apply to electric light, 
telephone, and other companies who lay their mains in the 
streets. We understard that in the present case the con- 
tention of the company, who took up some asphalt paving 
for the purpose of laying mains, is that they are only bound 
to reinstate the paving as it was found. The responsible 
committee of the local authority point out that they have 
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no objection to excavations made by the company being 
reinstated with the same or similar materials of like quality 
and thickness, provided that “such materials are cemented 
aud bound together in the same manner, or in an equally 
substantial manner, as those of which it was composed,” as 
provided by the Metropolis Management Act of 1855. The 
whole question, therefore, is whether the company are 
bound to use cement, and as the committee hold tbat 
asphalt paving cannot be properly laid or reinstated without 
tbe use of this material, the point is to be submitted for 
judicial decision. 

Institution of Electrical Engineers.—Practically 
the whole time at the ordinary meeting of the Institution 
last week was occupied with the adjourned discussion of 
Mr. P. V. McMahon’s paper on “The City and South 
London Railway: Working Results of the Three Wire 
System applied to Traction," but time was found towards 
the close for Prof. Silvanus Thompson to give a short 
abstract of Dr. Hans Behn-Eschenburg’s paper, which he 
had translated into English, on ** The Magnetic Dispersion 
in Induction Motors, and its Influence on the Design of 
these Machines." During the evening the President made 
the interesting announcement that the Council had decided 
to award the Willans premium, in the gift of the Institu- 
tion this year, to Mr. MeMahon, both for the present paper 
and for his paper read before the Institution in 1899. "The 
announcement was received with loud applause, and the 
President personally congratulated Mr. MeMahon on his 
success. Mr. Gray also reported the receipt of a resolution 
of thanks from the Colchester Corporation for the presenta- 
tion made to the borough on the occasion of the Gilbert 
tercentenary. The next meeting will be held on the 28th 
inst., when Mr. W. Hibbert's paper, read at the meeting on 
Nov. 26, will be discussed. On Feb. 11 Dr. Walmsley will 
present a paper on “Transatlantic Engineering Sehools and 
Engineering,” and Mr. A. R. Bennett has promised a paper 
for the following meeting. 

Copper Prospects.—Prospects of a plentiful and 
steady supply of copper during the current year are 
encouraging. Ona rough estimate an increase of 15,000 
to 25,000 tons from the United States may be looked for, 
and the supplies from Canada, Australia, and Spain are 
also expected to be better than last year. Some shipments 
will probably be made from Rhodesia, but it will be some 
time before the large discoveries of copper in Central 
Africa can be exported to any great extent. Messrs. James 
Lewis and Son, in their annual report, anticipate that 
consumption during 1904 will fall off in the United States, 
but in England, France, and Germany a considerable 
increase is probable in connection with the development 
of electric traction, especially on existing railways, and of 
electric motive power generally. India is so prosperous 
that she will probably take more copper in 1904 than in 
1903, and the quantity of sulphate of copper required for 
export and home consumption is likely to be larger than 
last year. The future of values mainly depends upon the 
quantity of copper available for shipment from the United 
States to Europe. An increase of fully 25,000 tons over 
the quantity sent in the past year will probably be required 
to maintain stocks even at their present low level, assuming 
that there is no increase in the European consumption and 
that there is no decrease in the supplies to Europe from 
Japan and other countries. The very small quantity of 
standard copper in the public stocks available for specu- 
lative purposes—not much more than 2,000 tons—lays the 
market open to easy manipulation. 

Coal-Cutting by Electricity.— The growing import- 
ance of this subject may be gauged by the number of 


of late dealing with the use of electrical appliances in 
modern coal-mining. There has been much controversy as 
to the relative merits of compressed air and eleotricity for 
this purpose, but the trend may now be said to be strongly 
set in favour of the latter. Some interesting statements were 
made last week before the Manchester Geological and 
Mining Society in a paper by Mr. Alfred J. Tonge. He 
described what is being done at the Hulton Colliery Come 
pany's mines, where there are six electrically-operated 
cutters at work daily. The total amount of coal cut by 
these machines at the company's pits in 1902 was 41,850 
tons, or more than half the total cut by machinery in tbat 
year in the whole of the Manchester coal-mining district. 
At present this colliery is cutting at the rate of 100,000 
tons à year. The crux of the saving in the use of electric 
cutters really lies in the question of “ filling and drawing,” 
and in the author's opinion the collier, as such, must cease 
to exist before coal-cutting finds its true level. The quality 
of coal obtained has been changed by the use of cutting 
machinery ; the slack has depreciated, but the round coal 
has greatly improved. To sum up the benefits of electric 
cutters, it may be said that they attain such definite objects 
as (1) more output per man employed ; (2) coal economically 
worked which previously had been unworkable to a profit 
by hand ; (3) more systematic working ; (4) better round 
coal in three out of four mines; (5) greater area exposed 
in same time in two out of four seams; and (6) premium 
per ton for risk of life reduced by one-third. 

Radium.—Before the Röntgen Society recently Dr. 
G. B. Batten read a paper entitled “The Revelations of 
Radium.” He dealt with the various researches which have 
led to the revelation of radium rather than with the secrets 
which it might be in the power of radium to reveal, and 
pointed out that much that had been stated of late as new 
concerning radium has been set out inthe Edinburgh Review. 
According to the disintegration theory of radioactivity, the 
revelations of radium seemed to support the corpuscular- 
electron theories of matter and electricity, and, therefore, 
opened up a-prospect of an immense storehouse of energy 
in the universe. Should we ever be able, asked the author, 
from tho clue radium offered to coax lead and iron to give 
up their radioactive atoms for use as motive power? 
Probably the first commercial plant to be put down in this 
country for working radium ore will be in Cornwall, at the 
South Terras Mines. This property is owned by the Radium 
and Uranium Syndicate, Limited, to which Sir William 
Crookes, F.R.S , is technical adviser. Sir William has visited 
the mines, and reports that he has taken from them speci- 
mens of pitehblende broken off by himself from the face 
of the lode, and that they contain radium. Experimenting 
with half a ton of pitchblende he was successful in obtain- 
ing some grains of the rare metal. Reports from other 
mineralogists are to the effect that South Terras and Wheal 
Blencawé contain large deposits of uranium ores. It has, 
therefore, been decided to lay down a suitable plant and 
work the properties. Speaking of the properties of radium 
in the course of a lecture at Durham College this week, 
Sir Wm. Ramsay expressed his firm belief that we were 
getting nearer to the problem of the transmutation of 
elements. The transmutation of gold into silver would be 
only an instance, and the transmutation of other elements 
would be of greater significance, and would not disturb the 
stability of the world. 

German Electrical Developments.—A German 
contemporary announces that the Allgemeine Elektricitate- 
Gesellachaft of Berlin, which has a share capital of 
£3,000,000, and about a year ago entered into a com- 
munity of interests with the Union Elektricitéte-Gesell- 


papers which have been brought before scientific societies ! schaft of the same city for the pooling of profits for a 


— — —" —o— € 


128 THE ELECTRICAL ENGINEER, JANUARY 22, 1904. 


period of 35 years, now proposes to increase its capital 
by the issue of new shares, amounting to £1,150,000, for 
the purpose of completely absorbing the Union Company, 
and giving effect to agreements entered into with the 
General Electric Company of America and the latter's 
European subeidiary companies. It is further stated that 
the General Electricity (Thomson-Houston) Company has 
been formed with & capital of £240,000, which has been 
subscribed in equal halves by the Allgemeine Company 
and the Thomson-Houston de la Méditerrannée, the Italian 
company. This arrangement should have the effect of 
avoiding competition between the German and Italian 
interests in the future, while the absorption of the Union 
Company by the Allgemeine Company will bring the total 
capital of this group to £4,150,000. The other great 
German group—the Siemens-Schuckert Company—has a 
share capital of £4,500,000, of which about £500,000 has 
yet to be called up, but the two original firms still 
remain. Although the amalgamation of the heavy elec- 
trical branches of the two concerns for the first four 
months which terminate the financial year of the new 
eompany has proved to be profitable to the Berlin firm, 
the Schuckert partner has incurred a loss of £35,000. 
The report issued by the latter for the four months states 
that the British Schuckert Company has decided to go 
into liquidation in order to amalgamate with the London 
firm of Siemens Bros. and Co, Limited, and that the 
Russian companies bearing the names of Siemens and 
Schuckert also propose to make an arrangement for the 
regulation of business in that country. 


Engineering Standards Committee.—We under- 
stand that arrangements have been concluded to hold a 
conference of consulting engineers to large power schemes 
and electrical manufacturers to meet the members of the 
sub-committee of the Engineering Standarda Committee 
dealing with the question of standardising generators, 
motors, and transformers. The sub-committee have for a 
long time been hard at work upon the question of the 
standard rating of electrical machinery. They have issued 
several carefully drawn up circulars to the manufacturers, 
the replies to which have been collated and very fully 
discussed, and these have proved of the greatest assistance 
to the sub-committee in the difficult task they have 
in hand. Certain questions, however, relating to the 
standardisation of direct and alternating current motors 
have lately arisen upon which great diversity of opinion 
appears to exist, as evidenced by the replies received. 
The sub-committee, after carefully considering the replies 
sent in, came to the conclusion that the most practical 
course of action, and that best calculated to lead to the 
most satisfactory results to all concerned, would be to 
confer with the leading consulting engineers and manufac- 
turers and investigate to the fullest extent the- different 
points at issue. In view of the criticisms which have 
arisen as to the wisdom of adopting 25 and 50 periods per 
second as the standard frequencies, the sub-committee on 
generators, motors, and transformers have also deemed it 
advisable to invite the consulting engineers and those 
interested in large power schemes to be present at this con- 
ference and discuss this very important question of standard 
frequencies with them. It is to be hoped that the conference 
will be well attended by representative men, with the result 
that by carefully discussing these difficult questions in detail 
and from every point of view, the best intereste of stan- 
dardisation may be advanced by a distinct and substantial 
step. The place of meeting is the Institution of Civil 
Engineers, and there will be two meetings, on Tuesday 
and Wednesday, Jan. 26 and 27 respectively, at 2 p.m. 
The council of the Institution of Civil Engineers have 
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nominated their president, Sir William Henry White, 
K.C.B., F.R.S , to fill the place of the late Sir Frederick 
Bramwell, Bart., as one of the representatives of that 
institution on the main committee. 

The Arnold Electro-Pneumatic Railway System. 
It was in June, 1902, that Mr. Bion J. Arnold describe 
before the American Institute of Electrical Eogineers bis 
proposed system of single-phase electric traction in com- 
bination with compressed air for regulation in starting and 
stopping. Since then he has worked out the system un- 
secured a line on which to try the same. This is a new 
railway running from Lansing, the capital of Michigan, 
northward through St. Johns, Alma, and St. Louis, a 
distance of about 60 miles, but up to the present time only 
that portion extending from Lansing to St. Johns, some 
20 miles long, has been constructed. The line has been 
built in accordance with ordinary railway practice, so that 
steam locomotives can be used over it until the electric 
system is perfected. Unfortunately, the electrical equip- 
ment has been seriously delayed by the burning of a locomo- 
tive on Dec. 17. The first locomotive was tried in June, 1903, 
with considerable success, but the new locomotive, equipped 
with one motor for each axle, had only been got into working 
condition on the evening previous to the fire. We gather that 
it was the car-shed that caught fire, and as a result not 
only the locomotive bat also a large number of instruments 
for testing purposes were destroyed. Mr. Arnold has, in 
consequence, contributed to our American contemporaries 
a short description of the locomotive which has been 
destroyed, together with a few photographs and drawings. 
From this the following outline description is prepared, 
but, unfortunately, no particulars as to the results obtained 
on trial can be given. Each of the motors appears to have 
acted as an independent unit. They were of the single- 
phase induction type, so arranged that both the rotor ani 
what is commonly called the stator could revolve. The 
rotor was geared in the usual way to the car axle, and was 
also used to drive the piston of an air- compressor. The 
other element of the motor, also free to revolve, was con- 
nected to the piston of a second air-compressing cylinder. 
These cylinders were equipped with electrically-controlled 
valves, by which they could be made to act either as com- 
pressed-air engines or as air-compressors. The object of the 
design is that the electric motor should always be running 
at practically a fixed speed, and the regulation effected 
entirely by the air-compressing cylinders. With the car 
at rest the rotor of the motor would be fixed, and the stator 
would press air and deliver it into the reservoirs carried 
on the car. In starting up, the air-compressing cylinders 
connected on to the rotor would be used to assist in pro- 
viding a starting torque, and the regulation would go on 
until the stator was fixed and the rotor driving at normal 
speed. If higher speeds than that of synchronism were 
required, the stator cylinders would act as an engine and 
drive the stator in the opposite direction to the motion of 
the rotor. The whole arrangement as illustrated and 
described is exceedingly ingenious, but information as to 
its economy could only be obtained from actual trials. The 
loss of the locomotive is the more to be regretted, as it was 
to have been used to determine the best possible voltage 
on which to work the system. We trust that a further 
experimental equipment will be quickly got together. 


St. Marylebone Electric Light.—The St. Maryle- 
bone Council are rapidly getting to the end of their tether. 
Matters approached something like a crisis on Tuesday 
evening, when hundreds of the parochial electors of St. 
Marylebone assembled in the Queen's Hall, Langham-place, 
to discuss the situation, and record a vote either for or 
against the Dill which the Council have lodged in Parlia- 
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ment, and which, if paesed, would vest in them the neces- 
sary powers to raise the money for the purchase of the Metro- 
politan Electric Supply Company's St. Marylebone property. 
The electors were in full possession of all the facts of the case, 
copies of the recent proceedings in the High Court having 
been distributed among them some days before, as well as a 
circular by the Marylebone Ratepayers’ Committee advancing 
a number of reasons why the electors ought not to support 
the local authority in their present action. The result 
was that from the first the majority of those in the hall 
exhibited a hostile attitude towards the Council. The 
Mayor's explanation that the Council were bound to take 
every possible step to carry out the terms of the arbitrator's 
award failed to obtain a responding note in the large 
audience, and beyond the mover of the resolution in 
favour of the promotion of the Bill scarcely one 
speaker supported the Council. The subsequent orations 
in opposition to the resolution were characterised by 
noisy interruption and expletive, and many intending 
speakers were shouted down. The end of it all was that 
the resolution in favour of the parliamentary measure was 
rejected by a large majority, the result being greeted with 
loud cheering. As a last resource, the Council have the 
right to demand a poll, which in all probability they will 
do. Should this, too, fail to authorise them in going on 
with their Parliamentary Bill, it will have to be dropped 
for this session at least. On the other hand, the Council 
have been in negotiation with the Electric Supply Com 
pany, and the latter have made certain proposals to them, 
which were published in our last issue. The gist of 
these proposals is that, in consideration of the company 
accepting stock for the £1,212,000, to be redeemed in 42 
years, the Council shall grant them a lease of the under- 
taking from Jan. 1, 1905, to Dec. 31, 1931, and at the end 
of that time purchase a portion of the company’s Willesden 
works and compensate the company for the capital to be 
expended by them in the borough during the term of the 
lease. This proposition was literally laughed at when first 
put before the members of the Council, but at the special 
meeting on Thursday last week it was discussed with more 
becoming gravity. Mr. E. R. Debenham construed the 
company’s offer as an attempt to make the Council pay the 
full amount of the award while giving up their profits for 
a number of years, and another objection was that the 
Willesden plant was not such as the Council would think 
of adopting. It was an extravagant system. If the 
Council accepted the company’s proposals, they would 
either be bound to purchase the Willesden generating 
plant or buy energy in bulk from the company. 
Even those members who have been opposed to the 
Council throughout this business were now hostile to the 
company’s proposals, and such men as Sir E. Galsworthy 
and Alderman Elgood delivered speeches in favour of 
the rejection of the terms offered. On the other hand, 
several members voiced the opinion which has been 
expressed outside the Council-chamber, that the acquisition 
by the Council of the company’s concern would result in 
disaster, and the hope was expressed that the negotiations 
with the company would be continued in order, if possible, 
to obtain the offer of more favourable terms. The resolu- 
tion was eventually carried, and the company will be 
informed that the Council are unable to accept the proposals 
contained in their letter. 


Electric Pumps in South Africa.— It will be 
remembered that in our issue for the 8th inst. we com- 
mented on the remarkable durability shown by some 
electric motors used for pumping purposes in South Africa, 
which, after having been under water for some 2} years, 
were brought out, dried, and set to work again. Through 


the courtesy of the British Thomson-Houston Company, of 
Rugby, we are able to give some further information about 
the interesting event. It seems that the installation was 
at the Knights Deep Mine, in Johannesburg, and was 
carried out by the South African General Electric 
Company. It consisted of 12 three-phase, 50-h.p, 
slow -speed induction motors and 36 15-kw., type H, 
transformers for operating pumps, all manufactured by 
the General Electric Company of America. When the 
war broke out it was found impossible to remove the 
plant before allowing the shaft to fill up with water, 
and consequently they were left under between 500ft. 
and 1,000ft. of water. Two and a-half years later, when 
peace was declared, the shaft was unwatered, and the 
apparatus removed to the surface. Three of the motors 
were completely rewound at Johaunesburg, but the others 
were simply dried out in an oven heated by steam coils, 
and then soaked in oil. This was done as an experiment 
to see whether the insulation had perished, and, contrary 
to expectation, it was found that the motors had not 
suffered during their long immersion sufficiently to make 
it mecessary to rewind them, and they were put back 
into service. Then the type H transformers, which 
had also been under water, were treated in the same 
way, and it was found that they did not need rewind- 
ing. Shortly after some of them were put back, six 
out of nine 50-kw. transformers of another manufacture 
burned out just after having been installed. They 
were replaced by an equivalent number of type H G.E. 
transformers which had been under water, and which 
operated satisfactorily. Subsequently the South African 
General Electric Company, on the excellent showing 
made by their apparatus, were commissioned to supply 
nine 50-kw. transformers to replace those burned out. 
Another instance of the satisfactory working of electrical 
machinery after immersion in water occurred recently at 
Des Moines, Iowa, in the United States, when two 
1,000-kw. 575-volt G.E. railway generators were under 
water for some 30 hours. When the flood went down 
and the building was pumped dry, steam radiators were 
put in the generator pits, and salamanders placed near 
the generators on the engine-room floor. The engines 
were run at half speed for one or two days until the 
generators seemed to be perfectly dry on the surface. 
Then the armatures were short-circuited with full-load 
current through the switchboard ammeter, the shunt fields 
being separately excited from an 80-volt generator, and 
reversed with reference to the series field. The field coils 
were so saturated with water that they acted like water 
rheostats, and as much as five times the normal current 
was applied before they were warmed up. As the water 
was driven out from them the resistance increased, and 
the full current was gradually reduced. After running 
for a few days with full-load current on the armature 
the current was increased to 50 per cent. overload, or to 
about 2,500 amperes. This warmed up the armature very 
well; but the commutators ran so cool that this large current 
did not heat them sufficiently to drive out the moisture. 
Salamanders were placed in the generator pits, and sheets 
of asbestos used as deflectors to throw the heat from the 
salamanders on to the iron ring of the commutator spider, 
also to protect the engine eccentric, the brush-holder 
rigging, and commutator from the heat. This scheme 
proved very effective. Every other bolt was taken out of 
the commutator clamping flange in order to allow the 
moisture and steam to pass out through the bolt holes. 
Practically all the machinery has now been put in 
running condition again, but the experience illustrates in 
a striking manner the durability of these particular 
machines. 
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(Continued from page 90.) 


The electric generating station is situated in Poole-street, 
New North-road, which is about a mile north of Moorgate- 
street Station. It is alongside the Regent’s Canal, from which 
its water supply for condensing and other purposes is drawn, 
and is amply provided with spare plant to handle any heavy 
loads that may come upon it. The internal arrangements 
are difficult to show by photographs, as space round the 
machinery is limited. Its connection with the Regent’s 
Canal also enables coal to be delivered cheaply alongside in 
barges. From these it is lifted by a grab into a weighing 
hopper, and passes from ther» into the ccal bunkere, which 
are situated over the boiler-house. The Hunt conveyor 
used for this purpose is capable of handling 30 tons per 
hour. The illustration (Fig. 1) shows this conveyor at the 
point at which it is driven by an electric motor. The con- 
veyor on its return from the coal bunkers passes through 
the ashpit under the boiler-house floor and picks up the 
ashes. These are delivered into barges for removal. 

The steam is generated in 10 Davey-Paxman Economic" 
boilers (Fig. 2), each having effective grate area of 40 square 
feet, and capable of evaporating 11, 200lb. of water per hour 
at 212deg. F. when using coal, with 15,500 British thermal 
units per pound. The boilers are all fitted with Vicar's 
automatic stokers. Two British Thomson-Houston motors 
are provided for these stokers, each able to drive the whole 
number. The coal is delivered by gravity from the coal 
bunkers into the hoppers of these stokers, as can be seen 
in the illustration. Thus no hand labour is required in 
. connection with the coal from the time the barge comes 
alongside the wharf until the ashes are discharged by the 
conveyor. 

Owing to the limited space available, the main engine- 
room is not unlike in appearance an engine-room of a 
steamship. The four main engines are of the vertical, 
cross-compound type, by John Musgrave and Sons, Bolton, 
running at 100 revolutions per minute, and having a normal 
capacity of 1,250 i. h. p., with a steam pressure of 150lb. 
They are direct connected to four standard British 


Thomson-Houston railway type generators: (Fig. 5); rated 


at 800 kw. each, but capable of taking at any time during | hour. 


continuous service a load up to 1,200 kw. for two hours 
without objectionable heating. These generators will 


Fic, 2.—The Boiler Room Firing Floor, showing the Davey-Paxman E onom ic Boilers and Vicars Stokers 
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to give 525 volts at no load and 575 volts at full load. 
There are four Wheeler surface condensers, one for each 
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Fid. 1. — Th» Hunt Motor- Driven Coal Conveyor at the Station of the 
Great Northern and City Railway. 


engine. They each have a cooling surface of 2, 400 square 


feet, and are arranged with steam-driven combined. air and 
circulating pumps. 


They are capable cf maintaining & 


26in. vacuum when dealing with 22, 000lb. of steam per 
Automatic relief to à common atmospheric exhaust 
pipe is provided. 

Two smaller sets, to act as auxiliaries to the main engines 


further stand momentary overloads of 100 per cent. and dynamos, have been installed. They consist of two 
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Peache engines by Davey, Paxman, and Co, with normal 
rating of 170 b.h.p, of the single-acting tandem compound 
type, driving two British Thomson-Houston six-pole 120-kw. 


generators at 375 revolutions per minute. They are com- 
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Fic, 3. One of the four 800-kw. British Thomson-Houston Company's 
i Generators, coupled to Musgrave J, 250-1. h. p. Engine. 


pound-wound for the same voltages as the main generators, 
and have an overload capacity of 50 p2r cent. for two hours. 
They wil supply power for lighting of power-house, eto., 
and operating the electrically-driven auxiliary plant when 
it is not convenient to take power from the main generators 
for this purpose. These plants also work condensing, and 
discharge the condensed steam ‘nto a common hot-well. 

A Masson- Scott plant is usec for the removal of oil and 
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finely-divided emulsion, so fine in its character that it is 
impossible to remove it by mechanical filtration alone ; 
chemical treatment is, therefore, essential, as well as filtra- 
tion. The apparatus is thus a combined plant for first 
treating chemically and finally filtering every gallon of 
water which leaves the surface condensers. The make-up 
water taken from the canal is treated by a Desrumaux 
plant. This is capable of treating 8,500 gallons per hour, 
giving water having hardness reduced to Sdeg. and alka- 
linity cf about 6deg., free from solids. An automatic 
arrangement is adjusted between the softener and storage 
tank, whereby the softening process is suspended and 
recommenced as occasion may require. In addition to the 
supply from the canal mentioned previously, water can be 
obtained from the city mains. A storage tank has been 
provided, connected directly to the latter. 

The switchboard is placed on a gallery which is on the 
rame level as the platforms round the engines at the 
cylinder level. Access is provided from the switchboard 
gallery to these platforms, and the drivers are also within 
view of the switchboard attendant. The main switchboard 
(Fig. 4) is of the British Thomson-Houston standard type, 
with 16 panels. These respectively control the four main 
generators, the four feeders, the two auxiliary generators, 
three auxiliary power circuits, and three auxiliary lighting 
circuits. Theeircuit breakersare the British Thomson-Houston 
M K and ML magnetic blow-out type, and the measurin 
instruments of the Thomson astatic type, with illuminate 
dials. Cables run from the switchboard along the outside 
of the boiler-house wall, and then down a special cable 
shaft into the tunnel. The ’bus bars on the board are so 
divided that the auxiliary generators, station lighting, and 
auxiliary motor panels can be isolated from the main gene- 
rator and heavy feeder panels by the operation of one 
switcb, ensuring the passenger station lighting remaining 
on if any accident occurs to the other parts of the switch- 
board, etc Separate paper-insulated feeding cables are 
provided for traction, for lighting, and for lifte, and rubber- 
insulated cables for lamp circuits and connections. The 
length of line and position of generating station are such 
as to enable the system to be economically operated, using 
a convenient section of collector rail, without feeding at 
any other points than just under the works. 

After tbis brief résumé of works, which are well laid out 
and should be most economical in working, we pass on to 
the equipment of the line and of the trains. The power 


Fia. 4, — Ihe Main Switchboard at the Great Northern and City Railway Cc mpar y's Power Station. 


se from the water of condensation before it is returned 
This plant is capable of dealing 
The oil and grease which 
has passed through the steam-engines in the course of 
working when the steam is condensed is in the form of a 


or boiler feed purposes. 
with 10,000 gallons per hour. 


is conveyed to the motors on the cars by means of two 
insulated rails per track. These are placed 2in. higher 
than the running raile, and one on either side of the track. 
The conductor rails are of channel section, weighing 80lb. 
per yard, and rolled to about 42ft. lengths. They are of a 
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down tracks are interconnected through circuit breakers at 
different, points to equalise the currents in the two pairs of 
rails, At the cross-overs, of which there are three, the 
conductor rails are not cross-connected. Thus, if a train 
were to run off the rails at such a point, leaving one line 
clear, this line could still be worked, as the short-circuiting 
of the conductor rails could be confined to the side the train 


e gu Liu v 22 es 


zn 
t 
1 0 
B 
— ~~ +4 


a ——— ' D:ẽöͤ — — — Ó——————————————— 
———————————————M—————————————————————————————————————————— 


normally consists of three motorcars and four trailer cars, 
one motor being at each end of the train and one in the 
centre. The seating capacity of the motorcars is 54, and 
of the trailer cars (Fig. 5) 56 passengers. The cars are 
of the corridor type, the seats being arranged transvereely, 
and are 50ft. 6in. in length over the buffers. The motorcars 
are carried on two trucks per car of the McGuire type 
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ui 5.—Uue of the varriag«8 used on the ureat Northern and City Kauway, 


(Fig. 6), having driving wheels 36in. in diameter, the trailer 
cars being mounted on Brush trucks. The cars were 
supplied by two firms—the Brush Manufacturing Company 
and the Electric Tramway and Carriage Works, Preston, 
On each truck of the motorcars is mounted one British 
Thomson-Houston  series-wound, direct-current, geared 
motor, operating at approximately 550 volts, current being 
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FIG 6.—A McGuire Truck, with 125-h. p. Motor attached. 


was derailed in. The running track consists of 851b. 
flanged rails laid through the tunnels on longitudinal 
timbers and rolled-steel chairs; as it carries no current 
it is not bonded, and this greatly assiste platelaying 
operations. 

The rolling-stock used on this line was fully described in 
our issue for Dec. 25, 1903, in which, however, we did not 
give many details of the electrical equipment. Each train 


collected by four collector shoes per truck. The capacity 
of each motor is 125 h.p, rated on the standard British 
Thomson-Houston basis of 75deg. C. rise in temperature 
above the surrounding air after one hour’s run on full rated 
load. The gear is of steel, machine cut, and enclosed in a 
waterproof gear case. 

All the six motors on the train can be controlled from a 
number of points by means of the multiple-unit system of 
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the British Thomson-Houston Company. As certain of 
our readers may not be conversant with this system, we 

ive in Fig. 7 a general view of the apparatus used, and in 

ig. 8 a diagram of connections. The system may be 
summed up by saying that the two motors on each of the 
motorcars are provided with a series-parallel controller as 
on a tramear, which can, however, be worked from a 
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distance. The master controllers are then arranged to 
operate the motors on the three motorcars exactly in the 
same way and simultaneously. In working out the details 
of the system the company have replaced the ordinary 
series-parallel controllers on each motorcar by a number of 
electrically-operated switches which they term contactors. 
As the contactors illustrated in Fig. 7 are not of the most 
recent type, we reproduce in Fig. 9 the latest form of 
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the same. The operating circuits which cause these 
different contactors to work at the proper time are con- 
nected up to nine wires which run the whole lengtb of the 
train, and which are connected to six master controllers— 
i. e., one on either platform of each motorcar. These master 
controllers are constructed somewhat on the same lines as 
a tramway controller, but are smaller in dimensions. Two 
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handles are provided, one of which is used for driving, and 
the other for operating the reversing switch. These handles 
are, of course, interlocked. The actual current required 
to work the contactors is about 24 amperes per motorcar, 
and it is taken from the lino at 550 volts. The cable 
which runs throughout the length of the train to connect 
up the master controllere and the contactors, is provided 
with an ingenious coupling which completes the nine con- 
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nections at the came time. The coupling is so arranged | when the lighting cables are not charged, thus giving a 
that an incorrect connection is impossible. This cable is | duplicate service. 

of small diameter, and the cores are built up of a number | With the proposed tbree-minute service the seven-coach 
of fine wires stranded together so as to give great flexibility. | trains will be able to deliver 10,000 passengers per hour 
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The contactors and the reversing switches are placed , at the termini, or a larger number if the seating accommo- 
in two small compartments, one on either side of the | dation is exceeded. The time for the complete journey 
contral gangway leading out of the motorcar; they are | with three intermediate stops is 134 minutes. The trains 
easily accessible, and every precaution has been taken to | will be worked on the shuttle baron at the termini, 
render the compartments fireproof. To this end the com- | avoiding shunting, and it is intended to complete the 
partments are lined with sheet iron over a backing of | double journey in 30 minutes. With this service there 
uralite. All the cables have fireproof insulation and they | will be 11 trains running. i 
aro supported on earthenware cleats. The wiring under 
the car is contained in sheet-iron troughing. These pre- 
eautions, coupled with the fact that the motors are com 
pletely enclosed, reduces to à minimum the chance of an 
arc from the electrical circuit reaching any inilammable 
material. These precautions are not confined to the elec- 
trical work on the tramcars, as the whole electrical equip- 
ment in the tunnels is iron-clad. 

The multiple-unit system as adopted on the Great 
Northern and City Railway is remarkable for the small 
space occupied by the controlling apparatus. In fact, the 
platforms of the motorcars are not impeded in any way by 
the presence of the small master controller and brake gear. 
It also allows of the trains being broken up in the middle 
of the day and the number of coaches reduced, 80 as to save 
the cost of driving empty coaches during the time when 
the traffic is slack. The trains are equipped throughout 
with air-brake apparatus of the quick-acting type, each 
motorcar carrying a motor-driven British Thomson-Houston 
air-compressor, reservoir, etc. There are also conductor's 
emergency cocks at the end of each car for applying the 
brake in case of need. 

All the lighting circuits are carried in screwed iron tubes, 
and the tunnels are provided with lamps every 100ft. 
The passenger staticrs are lighted on the rail and street 
level by British Thomson-Houston enclosed are lamps, and 
station switches are fixed which control the incandescent 
lamps in the tunnel half-way to the next station in each — 
direction, the lamps being five in series, and the circuits fuesen 8 
are run 80 that there is never more than the voltage of one 
lamp between two wires in the same iron pipe. The current | The whole of the engineering work done by the British 
for lightirg the tunnels and passenger stations is supplied | Thomson-Houston Company, Limited, was carried out 
through special sets of lighting mains direct from the power- | under the direction of Mr. A. H. Walton, the manager 
house switchboard. Special throw-over switches are pro-| of their heavy traction department, assisted by Messrs. 
vided to take current from the conductor rails at any time | Winkfield, Dundas, and Thomas. 
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WORKS' VISITS. 


IV.—The General Electric Company's Peel Works, 
Salford, Manchester. 


So much has been heard of late about the Witton 
establishment of the General Electric Company, Limited, 
that we have come to instinctively relegate their Salford 
works to a position of minor importance in our mental 
comparisons Judged by the respective areas covered, the 
premise is correct, but in regard to the number of hands 
employed the works now under notice are easily first. To 
be specific, these works, covering but a bare acre of ground, 
fiad employment for some 1,600 workpeople, whereas 
scarcely half that number suffices for present needs at 
Witton ; while the firm's Birmingham and London estab- 
lishments are also constrained to subordinate positions as 
& result of comparison in turn with the same standard. 
The disparity is, however, satisfactorily accounted for, 
and by no means signifies that slackness prevails at 
Witton, on which point we have evidence to the -con- 


trary. But even were that not so, the apparent contra- 
glance at 


diction is at once explained by a casual 
the two factories. What do we find? That the Witton 
factory consists largely of one-floor buildings, in which the 
operations incidental to the manufacture of dynamos, 
motors, heavy electrical accessories, and arc lamp carbone, 
etc., are carried on ; while, on the other hand, the Salford 
factory is of the sky scraper type, telephone and telegraph 
apparatus, with the attendant multitude of accurately-made 
rts, bulking prominently in its many productions. We 
ave the required explanation, then, in the different 
character and variety of the operations involved 
The Peel Works have been established some ten years, 
during which period their organisation has undergone con- 
siderable change. It would be tedious, however, to trace 
the gradual evolution to the present state. Suffice it to 
say, it is within a comparatively recent date that the 
works have been devoted exclusively to the manufacture of 
electrical apparatus of the lighter order. There was a 
time when dynamos and motors figured in the list of pro- 
ductions, but all that has been changed since the 
opening of the firm's Witton branch, which is far 
better adapted, both by reason of its position and 
equipment, for the construction of heavy machinery. 
evertheless, some good pioneering work, so far at least 


as this country is concerned, was accomplished at Salford — 


notably in the case of the 300 kw. two-phase alternators 
now installed at Fulham. These represent the largest 
machines ever undertaken at Peel Works, and the first of 
their kind constructed in this country. The manufacture 
of three-phase plant was also taken up at Salford, and 
developed to meet the home demand. But the time came 
when the accommodation available was insufficient to 
satisfy the increasing needs of the establishment, hence the 
removal of the dynamo and motor branch to new works. 
The space thus gained at Salford has now been completely 
absorbed by the rapid extensions of the remaining depart- 
mente, each of which was a veritable hive of industry at the 
time of our recent visit. In fact, we found a few hours 
spent at these works well caleulated to convey some idea of 
the enormous demand which exists for telephone, tele- 
graph, and bell apparatus, not to mention the numerous 
electrical accessories of the General Electric Company's 
manufacture. And we welcomed the opportunity afforded 
of viewing the process of repetition work carried out on a 
wholesale scale with that marvellous ease and rapidity 
which is born of perfect organisation. 

Our tour of inspection commenced at the cabinet-making 
shop—needless to say, a very important section of the 
works Here we saw parts repeated with mathematical 
precision by machinery and subsequently put together to 
form casings, etc., for telephone or telegraph apparatus, 
eut-out boards, electric bells, medical coile, etc. "The work 
turned out appeared to be of uniform excellence, especially 
noticeable being the perfect dovetailing of the joints. We 
also found it interesting to watch the sandpapering of the 
embryo casings by means of revolving reciprocating cylinders 
fitted to iron-topped tables, and the expeditious removal of 
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the sharp edges. In turn our attention was diverted to the 
machines employed in moulding beadings to different 
standard patterns, circular saws screeching their way 
through baulks of seasoned timber, planing machines 
adding smoothness, and lathes engaged in turning and 
drilling blocks for telephone apparatus, ceiling roses, bell 
pushes, etc., each machine representing the latest pattern of 
its particular class. We were impressed by the cleanliness 
and order of this shop. The former state is largely due to 
the means employed for removing waste. This consists of 
a system of ducts connected with a common main and 
receiver, in which latter is placed a powerful exhaust fan. 
A branch duct is taken to each of the wood-working 
machines, the opening being arranged to receive the waste 
as it is formed. By the action of the exhaust fan a partial 
vacuum is created in the system whereby shavings, saw- 
dust, and scrap wood are drawn into the receiver, from 
which they gravitate through the funnel provided to the 
stoking floor in the works boiler-house, where they are used 
as fuel. Besides effecting the cleanliness of the shop, this 
system, no doubt, improves its ventilation, and so con- 
tributes to good hygienic conditions in a double sense. 
The artificial lighting is by means of the firm’s well- 
known Angold arc lamps—which have a reputation of 
their own for steady burning—supplemented with incan- 
descents where local light is required. The arcs are 
inverted, a well-diffused light by reflection from the white 
surfaces provided being thus ensured. Raw material in 
the shape of boxwood, mahogany, walnut, and the other 
varieties of timber employed is fed into this shop through 
a hot-air drying chamber, in which the seasoned logs and 
planks from stocks are made to part with any superfluous 
moisture they may possess. 

Polish is given to the productions of the cabinet-making 
machinery in a separate department, employing a large 
ataff of French-polishers. It was here where we began to 
appreciate the method by which the General Electric Com- 
pany are enabled to turn out a cheap article of equal 
soundness in every essential respect to its higher-priced 
counterpart. "The price of an article turned out at these 
works may be said to be governed by the finish given to 
the embryo parts, this finish being imparted by quick and 
superficial methods when it is desired to keep the cost of 
production at a minimum figure. Our attention, then, was 
first called to this rule in the French-polishing department, 
through which a volume of telephone work of first-class 
finish for the Post Office and various municipalities was 
passiog, besides various works of first and second rate 
finish for stock. 

Adhering as closely as possible to the proper order 
of progression from the raw materials to the finished 
apparatus, we next paid a brief visit to the foundry, which 
is equipped with modern furnaces and other requisites for 
dealing with brass, aluminium, and light castings cbe 
Attached is a shop set apart for toolmaking and repairs. 
Drills, planes, lathes, slotters—in fact, all kinds of metal- 
working machines are installed here. Proceeding we came 
to a shop occupied in part by an array of stamping and 
punching machines. These were engaged in the rapid pro- 
duction of parts to stock, the destined components of telə- 
phone apparatus being mostly of aluminium. By far the 
most interesting to watch was the action of the machines 
turning out complicated stampings of brass for tumbler 
switches. Near by we noticed a row of gas-heated furnaces 
used for hardening and tempering permanent magnets for 
magneto machines. In another department hands were 
busy preparing work for the electro-plating process, with 
the aid of metal grinding, polishing, and buffing machinery 
of the most up-to-date description. The electro-plating 
baths, contained in an adjoining room, were principally 
occupied in nickelling parts for Angold arc lamps, eto, at 
the time of our visit, but their work with copper and silver 
was also in evidence, the former in connection with electric 
kettles and radiators which were being prepared for 
lacquering. 

We next visited the main switch department, which is 
provided with an equipment of milling machines, lathes, 
drilling and cutting machines, etc., of its own, and is thus 
practically solf-contained. The work which was being 
turned out here was of uniform high quality. Indeed, it 
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would be diffieult to suggest improvement so far as the 
mechanical design of the firm's standard type switchgears 
&re concerned, for the simple reason that there is little or 
no room. Loose contacts are rendered a matter of practical 
impossibility in these gears by the method of construction 
employed, whereby the solidity obtained also ensures 
perfect electrical continuity. Copper of a special toughened 
quality is used for all main contacts. The same excellence 
of design and workmanship characterised all the apparatus, 
ineluding automatic circuit breakers of various types and 
fuses, which we saw in course of manufacture in this 
department. In the erecting shop there was an interesting 
array of switchboards in various stages of progress, several 
being destined for central and private plante in this country, 
while others represented Colonial orders. Prominent 
among the latter was a three-phase board for South 
Africa, fitted with G E.C. standard switches of the carbon 
break type and a combined maximum and minimum 
demand circuit breaker. Another board which attracted 
our notice was peculiar, in that the connections to the 
various instruments and switches were all arranged on the 
front. The equipment of this shop includes an overhead 
travelling crane driven by means of three-phase motors. 
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FId. 1.— Telegraph Switchboard arranged for Working with Secondary 
Cells. Front View, showing Ammeters, Voltmeters, Switch 
Levers at the side, etc. 

Continuing our way, we passed through the department 
devoted to brassfinisbing and the manufacture of small 
turned metal parts and screws for telegraph and telephone 
work. Six parallel ranges of semi-automatic capstan 
aud turret lathes, driven by three-phase motors of 24 h.p., 
18 h.p, and 10 h.p. respectively, through line shafting, 
occupy the main shop of this department. The automatic 
tools are located in a separate bay. There is also a room 
set apart for hand-press work, the presses, worked by girl 
labour, constituting a fine collection of their class. The 
total daily output of parts yielded by the machine equip- 
ments serving the several departments is, of course, 
enormous. After careful examination these parts are 
added to stock, from which they are drawn as required 
in the fitting shops. As the task we had set ourselves of 
inspecting this factory progressed, we began to realise that 
the seemingly endless variety of work upon which it is 
engaged would mean, were an attempt made to deal with 
each in detail, a volume about the size of the G.EC. 
catalogue as the result. Hence we shall purposely confine 
ourselves to a superficial description, except in regard to 
e work of a certain department, to be dealt with here- 
alter. 

Having in turn made a hasty survey of the meter depart- 


ment, with its complement of machines for engraving the 
dials of measuring instruments, and several grades of 
lathes, including a number of the watohmaker's variety 
for precision work, we passed into the arc lamp shop and 
testing-room, both of which were busily employed —the 
one in manufacturing and the other in testing Angold aros. 
We then entered what was to us the most interesting 
department of the factory—namely, that devoted to the 
manufacture of telegraph and telephone apparatus. As 
manufacturers of the latter the General Electric Company 
have probably been hampered more than assisted by 
the monopoly which they have hitherto had in regard 
to the supply of a strictly English-made article. In other 
words, this firm have stood alone in competing for the 
home demand with British labour. In this circumstance it 
is certainly to be regretted that success has hitherto 
attended their enterprise only to a qualified extent, though 
a casual observer of the great activity which prevails in the 
department under notice might erroneously come to an 
opposite conclusion However, to prove the qualification 
we need but extend our observations to the home market, 
which, we find, is still mainly supplied with foreign-made 


FIG. eee Switchboard arranged for Working with Secondary Cells. 
Back View, showing Rotating Switches aud Connections. 


apparatus, other than switchboards, so far as the largest 
consumers are concerned. The explanation is no doubt 
due to the fact that foreign manufacturers were first in the 
field, and have established the merits of their wares to the 
satisfaction of customers. This brings us face to face with 
a serious difficulty—namely, that of persuading the powers 
that be to divide their favours between a well-tried article 
and one for which no more than equal excellence of design 
and construction is claimed. There is no stronger reason 
why such a course should be adopted than the sentimental 
one which we term patriotism, and this demands that due 
consideration should be given to the above claims for what 
they are worth. Our personal conviction in the matter is 
that the General Electric Company would be found quite 
capable of holding their own in this branch of electrical 
work with apparatus made throughout by British labour. 
But to return to our review of the Peel Works. During 
our progress through the telegraph and telephone section 
many interesting items of manufacture other than of the 
firm's own standard design claimed attention. For example, 
the postal telegraph engineers have recently given much 
consideration to the problem of working telegraph lines by 
means of secondary cells instead of primary batteries, and 
appear to have entirely overcome the difficulties involved 
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in maintaining the secondary cells at constant voltage. 
Many telegraph lines are worked continuously night and 
day, and it is absolutely essential that the battery power 
should be available continuously— without cessation, in 
fact, for a single instant. Were a battery to be discon- 
nected fof a second during the process of changing over, 
for the purpose of charging. this might mean the loss of one 
or two signals on several lines with serious resulte ; and in 
order that a secondary cell system may prove perfectly 
successful when applied to telegraph lines, it is therefore 
essential to devise some method of making the necessary 


Fic. 3.— Sounder designed for Working with Secondary Cells. 


changes which shall obviate the slightest suspicion of dis- 
connection from the actual working lines. This difficult 
problem has been solved by the postal telegraph engineers, 
but, of course, the switching arrangements are somewhat 
complicated, and exceedingly high-class workmanship is 
required in order to ensure successful working. We had 
am opportunity of examining some specimens of no less 
than 30 switchboards for this class of work which have 
been constructed recently at Peel Works. Each of these 
boards (see Figs. 1 and 2) is fitted with a Stanley d'Arsonval 
voltmeter and ammeter with switching arrangements for 
measuring the voltage and strength of the incoming or 
outgoing current from time to time as may be desired. 


coils having a resistance of 1,000 ohms as compared with 
20 ohms when used with primary batteries. A distinct 
feature of these sounders is the shunt coil, which is placed 
in the base of each instrument. This coil has a resistance 
of about 10 times that of the working coils, and it is non- 
inductively wound with platinoid wire. Its function is to 
allow the current which is induced every time the circuit 
is broken to discharge itself through the shunt, thus pre- 
venting sparking at the relay contacts. The substantial 
construction of the complete apparatus is shown in Fig. 3, 
while Fig. 4 represents one day’s output of sounders 
at Peel Works. Some 2,000 sounders for the Post 
Office were passing through the ep at the time 
of our visit, as well as 600 single-current keys. 
The latter piece of apparatus (Fig. 5) is the one 
on which the operator sends and the sounder that on 
which the operator receives signals. In both instruments 
the workmanship is of the highest class throughout, and in 
the case of the sounder exceptional care is taken with 
regard to the mixture of the metal for the castings, the 


FIG. 5. —One of 500 Single-Current Keys. 


object being to produce an instrument which shall give a 
mellow non-irritating sound, thus enabling the operator to 
read signals without fatigue for a considerable time. l 

Passing on, we saw in process of manufacture several 
hundreds of connection boxes, fitted with lightning 
arresters of a new pattern, for the Post Office London 
telephone system. The parts are mounted in a cast-iron 
box with a japanned iron cover, the whole of the working 
components being fitted on ebonite strips placed in such a 
position that there is a considerable amount of space left 
below the strips for the manipulation of the cables—a point 
which is frequently overlooked in telephone connection 
boxes. Ample facilities are also allowed for making 


Fia. 4. —One Day's Output of Sounders from Peel Works. 


Two rotating switches are also provided with each board, 
so arranged that by a simple movement of a lever each 
morning that section of the battery which has been 
eharged on the preceding day is thrown into the 
position where most work is required, while the 
section with tbe lowest voltage is simultaneously thrown 
into the charging position. Three working voltages are 
provided—viz, 40, 80, and 120—for local lines, medium 
length lines, and the longest lines respectively. Secondary 
cells are now also being largely employed instead of primary 
batteries for working local circuit instruments—sounders, 
for example—and these instruments have to be provided 
with specially-wound coils for the purpcse. We saw 
numbers of such. sounders in process of manufacture, the 


changes in the connections inside the box. The lightning pro- 
tector itself consists of two carbon blocks clamped between 
a brass earth connection plate and a strong brass spring, 
the two plates being separated by a thin strip of mica 
perforated with three holes, across which the discharge 
takes place to earth. Before we leave this department 
brief reference may be made to a telephone switchboard 
(Figs. 6 and 7) of special construction designed by and 
made for the London and North-Western Railway Com- 
pany. The chief feature of this board is that the indi- 
cators and jacks are combined in one movement, the whole 
of which can be taken from the switchboard by the removal 
of four fixing screws from the front of the board, without 
the necessity of disconnecting or disarranging any wires or 
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cables. When necessary, a faulty movement can be replaced 
by a new one simply by being pusbed in position from the 
front of the board, the necessary electrical contacts being 
made by projecting contact pieces which pass between 
spring jaws suitably fixed on a backboard. All the parte 
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Fica. 6.— Telephone Switchboard for the London and North - Western 
Railway Company. — Front View. 


are unusually massive with the object of standing rough 
usage, and the arrangement is such that the indicator 
shutter is automatically replaced by the act of inserting the 
plug into ite jack to answer a call. f 
The last of the accompanying illustrations (Fig. 8) shows 
an automatic telephone set of compact form which the 


5 
Fie, 8, - Automatic Int er communication Telephone Set. 


General Electric Company have standardised for intercom- 
munication service in large establishments of all kinds. A 
number of similar sets were in hand to meet the demand 
which exists for them. Portable telephone sets, traction 
line sets, indicators for the Post Office exchange telephone 
ewitchboards, lightning arresters and fuseboards for the 
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Post Office and National Telephone Company, telephone 
exchange boards for hotels, eto., fire-alarm boards, and 


other work of a more or less special character added 
to the activity of the department Nor did we find 
the bell and medical coil department less busy, In a 
room set apart, girls were employed in winding Gils for 


Fia. 7. — Telephone Switchboard for the London and North-Western 
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Railway Company.—Back View. 


annunciators, bells, indicators, medical apparatus, etc. The 
output of this room, we were told, is from 8,000 to 10,000 
coils per week—figures which may well be left to tell their 
own tale The works average output of ordinary bells 
alone is about 4,000 per month. Elsewhere girls were 
engaged in fitting together the standard parts of such 
accessories as rheostats, switches of the tumbler and other 
household patterns, ceiling roses, cut-oute, traction type 
combined switches and fuses, and a variety of other 
articles in more or less wholesale demand. In passing, we 
were incidentally reminded of the perfection to which the 
potter has adapted his cunning to the needs of the elec- 
trical industry. It is truly wonderful with what accuracy 
intricate porcelain parts are now moulded and tapped. 

The electric radiators, heating devices, kettles, and 
various cooking utensils supplied by the General Electric 
Company are also manufactured at Peel Works. An 
improvement of recent introduction fitted to every kettle 
or cooking utensil consists of a plug designed to fuse at a 
slight excess temperature, and so protect the vessel from 


damage in the event of it being allowed to boil dry through 


carelessness. A spare plug can be easily inserted. Brief 
mention may be made of the facilities provided for test and 
research work. These are of the best, all measuring 
instruments being carefully calibrated and circuit breakers, 
etc., adjusted before leaving the works. 

Last, but by no means least, there is the receiving 
department, where all apparatus made for stock undergoes 
systematic examination before being passed into the general 
stores. For the rest the equipment of these works includes 
continuous-current and three-phase generating plant, having 
a total capacity of about 800 h.p. From 500 hp. to 
600 b.p. is the normal power and lighting load. Ia the 
dynamo-room there are some interesting machines installed 
for testing purposes. They include an Oerlikon genorator 
arranged so that the speed may be varied to give a 
periodicity of from 40 to 105 at any voltage, and a machine 
with two armatures and twin commutators, which latter 
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ean be connected either in parallel or series, for supplying 
current at 100 to 600 volts pressure. A feature in con- 
nection with the boiler-house is the chimney shaft, situated 
about 100 yards distant. This isa huge structure designed 
sa sed to serve several works, but now doing light duty. 

n conclusion,.we have to thank Mr. A. Eckstein, the 
managing director, for the facilities afforded us in connec- 
tion with the preparation of the above article, also Mr. A. 
Brooker, the works manager, than whom none know more 
about the intricacies of telephone apparatus, and Mr. Coates 
for assistance rendered. 


SOME PRACTICAL POINTS IN ARMATURE CON- 
STRUCTION, DEALING CHIEFLY WITH INSU- 
LATION. | 

BY H. 8. 


This short descriptive paper was originally written to 
impart information to the workmen engaged in armature 
construction at a works with which the author is connected. 
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It was appreciated by those to whom copies were given, 
and it is thought that the hints contained therein may be 
of interest and service to others engaged in this class of 


work. Possibly, also, it may be of interest to those in 


charge of electrical plant who have occasionally through 
force of circumstances to undertake their own repairs, etc., 
and who, from want of opportunity, have not been in a 
position to acquire much electrical knowledge. To elec- 
trical engineers it is, of course, elementary in character, 
and is not intended for their perusal. 
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The insulation of the core, etc., having been made as 
perfect as possible, the next point which demands atten- 
tion is the insulation between the various wires or bars. 
It will be readily understood that the place where a short- 
circuit is most likely to occur—supposing that the insula- 
tion is equally good everywhere—is where the greatest 
difference of potential (or, in other words, the greatest 
number of volte) exista between wires or bars close to or 
touching one another. The position of these points of 
greatest difference of potential varies in different classes of 
armatures, depending on the method of winding, and a short 
deseription follows showing where these important places 
are situated in the various types of armatures. 


1. Two-Pole Gramme fing Armatures.—This form of 
armature winding is one of the safest from “ short- 
circuit,” for, as will be seen by reference to Fig. 1, tbe 
greatest difference of potential is between the conductors 
and commutator parts at opposite ends of a diameter all 
the way round. The greatest pressure between any two 
wires touching one another can only amount to a small 
portion of the total number of volts. Thus, if an arma- 
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ture is wound with 50 sections, roughly speaking, each 
section will contribute one-twenty-fifth part of the total 
woltage. If the armature is to give 100 volts, it means that 
each coil or section will have to give 100/25 = 4 volts, so 
that the pressure between each section and ite neighbour is 
very little. 

2. Two-Pole Smooth-Core Drum-Wound Armatures.—With 
all drum-wound armatures the case is different. Instead of 
each conductor completing its circuit by returning through 


An explanation is the inside of the core, as in the Gramme ring winding, it 


Crossings at 
Back End 


FId. 2. Smooth - Core Drum- Wound Bar Armature. 


given below of various points which are important in the 
winding and construction of armatures. The points to 
which attention is directed are illustrated by sketches, and 
any intelligent workman will readily see what parts and 
places require the greatest care in insulating, eto. 
Insulation from the core, spindle, and any other parts in 
metallic connection with the same, is equally important in 
every type of armature, whether it be Gramme ring, or 
wire wound drum, bar-wound drum, or slotted core. It 


should be borne in mind that "no chain is stronger than | 


passes across the end of the core and along the opposite 
surface, each section or coil usually consisting of one long 
bar attached to a commutator section and one short bar on 
the opposite side. Now, a commutator scetion opposite to 
the one just mentioned will also havo a long bar attached 
to it. This long bar will, therefore, be lying near to, in 
fact, touching, the short bar belonging to the first-mentioned 
section or coil. Thus it will be seen that there is the full 
voltage of the machine between every adjacent long and 
short bar all the way round the armature. It is necessary, 


its weakest link," and if an armature breaks down to | therefore, to insulate the long bars from the short bars 
“ earth,” it will do so where the insulation is thinnest or | very thoroughly and well, especially where the long bars 
weakest, or where it is liable to be injured mechanically, pass over the crossings” or “ end connections to which the 
and thereby weakened under ordinary running conditions. | short bars are attached because these joints are bare. The 
Thus, equally great care must be taken with the insulation strip of mica cloth generally employed forms an excellent 
of all parta, . means of insulating this place, but to be thoroughly 
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effective it should be at least jin. wider than the leg of 
the “crossing,” A, so as to project lin. beyond the bare 
metal on each side. Care should also be taken that the 
insulafion on the long bars themselves is continued quite 
close up to where they join legs, B, of the “crossings.” 
The difference of potential between each “crossing,” C C, 
is very small, but there is the full voltage between the 
inside legs, A, and outside legs, B, of the “ crossings " 
at any point near the circumference of the armature, 
because the tips are attached to short and long bars, 
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of the armature, but it need only be thin. When the first 
half of the coils has been wound, both ends of the armature 
should be thoroughly well insulated before any of the 
second half is wound, as there will be the full voltage at 
various pointe on the ends between the first half and the 
second half of the winding, in the same way that there is 
between the inner and outer legs of the “crossings of 

armatures. In the case of armatures with a double 
winding and two commutators, the above remarks apply, 
of course, to each of the windings, and in addition, specially 


Long Bars 


Short Bars 


Fre. 5, —Four-Pole Slotted-Core Bar Armature with Barrel Winding. 


and it has been shown that there is the full voltage 
between long and short bars. Reference to Fig. 2 will 
show this clearly. The long bars are represented by 
squares and the short bars by circles. What has been 
said above with reference to bar armatures applies also 
to wire-wound drum armatures, so far as the wires on 
the surface of the core are concerned, but the case is 
somewhat different at the ends of the core. This point, 
however, will receive attention when dealing with slotted- 
core armatures. 

3. Slotted- Core Drum Armatures.— In slotted-core arma- 
tures the full voltage usually occurs between the top and 
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FIG. 4.—Two-Pole Slotted-Core Wire-Wound Drum. A is a disc of insulation put on the ends 
as soon es one-half the total number of coils has been wound. 
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great care must be taken to thoroughly insulate the second 
ru from the first, both in the slots and on both ends. 

5. The points mentioned with regard to wire-wound 
slotted-core armatures apply also to the special form of 
wire winding sometimes used for smooth-core armatures, 
where the conductors are all laid round the armature core 
at the start, while the ends of the armature finally form a 
sort of hollow cage-or barrel The full difference of 
potential occurs between the first and second layers in a 
two-layer winding due to the method of connecting up, and 
not between wires side by side as in a bar armature. 

6. À few words on the importance of leaving sufficient 
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&mooth-Core Two-layer 
Drum Winding. 


bottom bars in any slot or top group and bottom group of | surface of insulation for prevention of  breakdowns. 
wires. In this method of winding the top and bottom con- | Although many materials are such good insulators that 
ductors correspond to the long and short bars of a smooth- | even very thin pieces will withstand a pressure many times 
core armature, and all that has been explained previously | greater than the working voltage, however good the 
in paragraph 2 applies to this type of armature, bearing in 

mind that the great need for insulation is between top and T 15 

bottom bars. In four-pole and multipolar armatures it is a! X 
often more convenient to adopt the so called “ barrel” type 
of formed coils instead of using separate crossings. When 
such coils are used, there will be the full voltage between 
the top part, B, of the barrel end connection and the 
bottom part, A, at any point close up to the end of the 
core, these points corresponding to leg À and B of the 
ordinary crossings. It is most important, therefore, to 
have a sheet of good insulating material in the space — 
between A and B, especially close up to the end of the 
core. Fig. 3 will explain this clearly. 

4. In a wire-wound armature with slotted core, great ‘ne’ Surface 
care must be taken with the insulation between the 
bottom group and top group of wires. The strip of 
insulating material should project beyond the core at each 
end, so that it may be bent down to partially cover the 


Tooth of Core 


material may be, there is always the danger that an accumu- 
lation of moisture or dirt, such as copper or carbon dust, 


wires of the bottom coil in the slot, where they emerge from 
the core. Some extra insulating material, such as varnished 
paper or calico, is desirable between each coil on the ends 


may lead the current across a narrow surface from one place 
to another, say, for instance, from a long bar toa short bar, 
and thus a short-circuit, the effect, of course, being quite as 
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bad as though a spark had passed clean through the insula- 
tion between them. A reference to Fig. 5 will show exactly 
what is meant. For an example, a bare copper bar is shown 
in a slot of an armature, being insulated from the core by a 
trough of mica, presspabn, or any suitable material. If 
this trough is, say, only Pin. thick, it may take a pressure 
of thousands of volts to pierce through it, but if the bar is 
flush with the top of the trough, and a small amount of 
grease or dust happens to cover the edge of the trough, 
very likely only a few hundred volts would be sufficient 
to spark across this „in. surface. Now, suppose 
that instead of the copper bar being flush with the top of 
the trough, it is considerably below, say lin., there will 
now be a total length of surface of ein. to bridge across 
with dirt before any harm could result. And as in prac- 
tice this open top of the trough would be filled in with a 
tightly fitting strip of insulating material, there would be 
very little chance of any dirt bridging across. This is the 
reason for making the strip of mica cloth zin. wider than 
the leg of the crossings in a drum-bar armature, as| 
mentioned previously. This point of “ surface leakage” is 
very important. 

In conclusion, it may be once more stated that neglect 
of these precautions at any single poiut is certain to result 
in a breakdown sooner or later. It is hoped that this short 
paper may be the means of showing workmen the reason 
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were the candidates balloted for : 
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Associate — Meinbers.—J. Aitchison, Bangkok Dock Company, 
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5, Commercial-road, Liverpool; E. O. R. Deefholts, c/o Massrs, Dick, 
Kerr, and Co., Dickersville, Oarr’s-crescent, Formby. Lancashire ; 
O. F. Gray, 141, West 109th.street, New York City, U. S. A.; F. A. 
Hill, Ivydene, Elsenham-gardens. Southfields, S. W.; J. Jackman, 11, 
Limes-road, Folkestone ; L. H. King, Council Offices, Whitby, Yorks ; 
J. McFall, 20, Loraine-terrace, Lemington, near Newcastle-on-Tyne ; 
S. O. Matthews, 12, Netherfield, Kendal, Westmoreland ; J. Murray, 
Electric Light Works, Claremont, Cape Colony; F. W. Peers, 10, 
Handsworth Wood.road, Birmingham; H. S. Polyblank, Municipal 
Technical College, Bradford; J. W. Record, 10, Albany- road, Leyton, 
Essex ; J. Scott. 248, Rimrose-road, Bootle, Liverpool; P. R. 
Stevenson, 17, India- street, Glasgow; W. Tapley, Hazel wood, 
Paignton, Devon; T. E. Thomas, care of London United Tramways, 
Limited, High.road, Chiswick; H. Whittle, 1, Arkwright-street, 
Bem Lancs.; W. T. Woodroofe, 1,423, Georgia-street, Vancouver, 


C. a agp 
P. 


Students, —A. F. K. Allbrook, 58, Bodney, Clapton, N. E.; H. G. 


Andrews, 18, Peak-hill-avenue, Sydenham; H. F. K. Barker, Stoke- 


O. G. Rattray, All Saints’ Vicarage, Nottin 


Vicarage, Market Drayton; A. Morrison, 53, Brook-street, Kenning: | 
ton, 8.E.; L. Nicholson, 114, Pennington-lane, Stretford, Man- 
chester ; T. F. Nicholson, Baltic House, 54, Oolebrook-row, Islington ; 


W. L. Nickels, 107, Jesmond-road, Newcastle-on-Tyne ; A. M. Omar, 


Polytechnic School of Engineering, Ghizeh, Egypt ; A. J. Paterson, 
; E. 


Faraday House, Charing Oross-road, W.O. R. Peal, Oakhurst, 


St. Stephen’s-road, Ealing ; O. M. Perrin, 2, Gill-street, Nottingham ; 


F. N. Pickett, 71, Fore-street, Ilfracombe; E. Player, 15, e- 


street, Coventry; E. H. Pollett, 2, Carnarvon-road, Barnet, Herts ; 
G. L. Porter, 46, Falconar-street, Newcastle-on- 


Tyne; B. G. Rae, 3, 
Wonford-road, Exeter ; W. O. Randall, 28, Hamlet-road, Chelmsford ; 
Hil, W.; F. W. C. 


Roberts, 15, Onslow-gardens, S. W.; H. H. Roberts, 259, Orookes, 


Sheffield ; I. V. Robinson, Greenhow, Belle Vue, West Hartlepool ; P. P. 
Sandford, 4, Simonside-terrace, Heaton, Newoastle-on-Tyne ; E. D. 8. 
Shelmerdine, Gladys Mount, 145, Chester-road, Stretford, Manchester; 
C. O. Silvers, Talbot Hotel, Wolverhampton ; J. P. Smith, 79, Union- 
road, Clapham, S. W.; J. B. Sparks, 17, Duke-street, Manchester- 
square, Le A. Sterling, jun., Fairwood, 173, Hainault.road, Leyton- 
stone; W. 
31, Grove End-road, N. W.; P. D. Webb, 99, Ritherdon-road, Balham, 
S. W.; R. H. White, 1, Highbury-place, N.; A. G. Whitfield, Christ 
Ohurch Vicarage, West Green, Tottenham; W. J. Williams, 528, 
Caledonian-road, N.; M. Windsor, Hildersley, Redstone-park, Redhill. 


F. 8. 8. Symes, Newent, Gloucestershire; H. J. st, 


APPOINTMENTS VACANT. 


Fitter-Driver, Brierley Hill, Staffs. Wages 30s. See advertisement 
in last issue. 

Chief Assistant Electrical Engineer, Croydon. £200. Applica- 
tions by Jan. 30. See advertisement in last issue. 

Tramways Manager, Stockport. Salary £300 perannum. Appli- 
cations to the Town Clerk by Jan. 25. 

Clerk, Stockport tramways department. 
Applications by Jan, 25. 

Mains Superintendent, Wimbledon. 
Jan. 25. See advertisement in last issue. 

Assistant Superintendents of Telegraphs, Ceylon. Salary 
Rs.3,500, rising to Rs.5,000 by biennial increments of Rs.500. 
Applications to Crown Agents for the Colonies, Whitehall-gardens, 
London, S. W., by Jan. 30. 

Electrical Superintendent st Northumberland and Albert Edward 
Docks and Staiths. Salary £150 per annum. Applications by Jan. 30. 
See advertisement. 

Various Tramway Staff Appointments at Leicester. Assistant 
Electrical and Mechanical Station Engineer, £160 per annum. Power 
Station Shift Enginecr, 45s per week. Switchboard Attendants, 55s. 
Engine Drivers, 34s. Engine Fitter and Spare Engine Driver, Ss. 
Foreman for Maintenance atd Repair of Overhead Work, £2. 10s. 
Linesmen for Overhead Work, 35s. Chief Motor Inspector 45s. 
Motor Inspectors, 36s. Motor Instructors, 45s. Applications by 
Feb. 2. See advertisement. 

Motor and Meter Inspector, York Corporation. 
ment. 

Mains Assistant, North of England. Salary £2. 10s. 
Electrical Engineer Office. See advertisement, 


Salary £100 a year. 
£125. Applications hy 


See advertise. 
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ENGINEERING PROGRESS. 


In engineering work, as in other branches of commercial 
life, progress in the earlier stages is made rather by 
individual effort than by the combined exertions of a 
number. It is only after any department of engineering 
has attained commercial success that exact determinations 
as to the best methods of carrying out a particular opera- 
tion can be made. It frequently happens, then, that the 
pioneering undertaking which had by the genius of its 
originator shown the way to success, is burdened with 
capital charges which its successors in the field can easily 
avoid. In the early stages of any new electrical under- 
taking it is, therefore, well that extreme variations in the 
different ways of effecting the same purpose should be 
tried. After all, only the most fit will survive, but those 
which fail have not been without service, as they have 
warned others from the wrong path. In electrical engineering 
most of the branches of the science have advanced sufficiently 
far out of the first stages of progress to enable standardisa- 
tion to be attempted with good prospects of success. The work 
of the Engineering Standards Committee in this direction 
is receiving the support of practically all concerned. This 
next week there is to be a joint meeting between the 
Electrical Sub-Committee of this Engineering Standards 
Committee, which is engaged upon the question of stan- 
dardising generators, motors, and transformers, and those 
consulting engineers and manufacturers interested in power 


"| supply schemes over some differences of opinion which 


have been discovered as to some suggested standards. 
Certain of these questions to be discussed deal with the 
standardisation of direct and alternate current motors, on 
which great diversity of opinion has been shown in the 
replies received by this sub-committee. Another point 
which has been strongly criticised is that of the standard 
frequencies, which, it will be remembered, were to be fixed 
at 25 and 50 periods. The first of these frequencies was 
recommended for transmission work, including the supply 
of electrical energy to large tramway and railway systems, 
while the second was to be the standard frequency for 
electric lighting purposes. All engineers agree on the 
advantage of keeping the frequency low when power alone 
has to be dealt with, but, unfortunately, a frequency of 25 
is not satisfactory for lighting. It is in consequence of this 
that objections have been raised to the lower standard as 
applied to our large power distribution schemes, from which 
a certain amount of lighting is always required. The whole 
question is one which should be thoroughly discussed, and 
we are pleased to see that the Engineering Standards Com- 
mittee have arranged two conferences for the purpose, which 
are to be held on Monday and Tuesday next at the Institu- 
tion of Civil Engineers. These discussions, to which all 
interested in the subject are invited, should clear up to 
a large extent the matters at issue. The importance of a 
prompt decision is great, but it is much more important 
that this decision when arrived at should be correct, and that 
it should be acceptable to the great majority of the 
profession. With the electrification of railways the methods 
used of collecting the current for the motor and of return- 
ing it to the power-house need to be uniform. Railway 
engineers quickly recognise this, as was shown by Mr. 
W. E. Langdon's paper on the “ Position and Protection of 
the Third Rail on Electric Railways," read before the 
engineering conference of the Institution of Civil Engi- 
neers last summer. Unless the position of this third rail, 
and in some instances of a fourth rail, is identical on all our 
railways as they are converted, there will in time be as 
much trouble over the through running of electric trains 
as there was in the early days due to the different gauges 
of these railways. As was pointed out by Mr. Aspinall, 
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who is responsible for conversion of the Liverpool to South- 
port line, the matter has been discussed by the railway 
companies. After three meetings at the Railway Clearing 
House a standard position was agreed upon. This was that the 
third rail should be 3ft. 114in. from the central line of the 
track, and that it should project 3in. above the surface of 
the running rail. These dimensions have been adhered to 
on Mr. Aspinall’s line, and also by the North-Eastern Rail- 
way for their branch lines to Whitley and Tynemouth. In 
the case, however, of the Great Northern and City line 
there is only 10in. between each of the conductor rails and 
the running rail and the difference in level is only 2in. 
We trust that other railway companies will adhere to the 
standard dimensions arranged as above mentioned. These 
would apply equally to lines using an insulated return. 
For the present the work actually carried out shows a 
remarkable divergence of opinion on the question of the 
return circuit on railways. The divergences are so great 
that in the course of a year or two evidence should be 
. forthcoming on which reliable conclusions as to the best 
system can be drawn. 


HOMO TO ELECTRA. 


oo 


O! Thou who wast my handmaiden 
And art my mistress now : 

I sing this song of praise to thee, 
Place laurels on thy brow. 

Since first thou came'st into my life 
I’ve learnt to love thee well, 

And what thy loss would be to me 
My tongue could never tell. 


Before I met thee I was tied 

To narrow paths and few ; 

But now, since thou hast been my bride, 
I view the world through you. 

The town that lies beside my door 

Is foul, and dull, and sad ; 

But thou hast brought the countryside 
Anigh me, sweet and glad. 


Thou tendest me throughout my life, 
In all I do thou art 
A willing servant, faithful wife, 
And goddess, too, in part. 
Thine ears all distance overcome, 
Thine eyes the dark make clear, 
Thy feet are Speed, thine arms are Power, 
Thy clutch is Death-in-fear. 
B. C. H. J. 


FORTHCOMING EVENTS. 


FRIDAY, JAN. 22. 

North-East Coast Institution.—Ceneral meeting at Newcastle. 
Adjourned discussion. on Mr. Max Wurl’s paper on ‘‘ Technical 
Education in Germany.” Paper: Notes on the Construction of 
Stability Oross Curves from Balanced Paper Sections,” by Mr. 
J. H. Heck. 

SATURDAY, JAN. 23. 

Institution of Electrical Engineers (Students' Section). —At 10.15 
a.m , visit to the Silvertown Telegraph Works. 

Glasgow Sciontific Society.—A‘t 7.30 p.m., ordinary meeting. 
Paper: Some Olservations on Mechanical Training, by 
Mr. Wm. D. Hamilton. 


Mo DAV, JAN. 25. 

Society of Arts. —At 8 p. m., Cantor lecture: Oils and Fats Their 
Uses aud Applications, by De J. Lewkowitsch (Lecture I.). 
Camera Club. —Ordinery meetiug. Paper: The Photography of 
Some Electrical Phenomena,” by Mr. G. W. H. Rodman, M.D. 

TUESDAY, JAN. 26. 

Engineering Standards Committee.—At 2 p. m., at the Institution 
of Civil Eagineers. Opening meeting of Conference on Standardisa- 
tion of Motors. 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 


Paper: ‘The Sanding-up of Tidal Harbours,” by Mr. A. E. 
arey. 


WEDNESDAY, JAN. 27. 

Institution of Electrical Engineers Birmingham Soection).—At 
3 p.m., visit to the West Bromwich Electricity Wo ks. At 
7.:0 p-m., ordinary meeting. Paner: ‘‘Eacrgy Distribution to 
Sub-Stations,” by Mr. O. Alfred Smith. emonstration on 
'! Same Uses of the Oscillograph," by Mesers, D. K. Morris and 
J. K. Catterson. Smith. 

Engineering Standards Committee. At 2 p. m., at the Institution 
of Civil Engineers. Conference on Standardisation of Motors.” 

Liverpool Engineering Society.—At 8 p. m., ordinary meeting. 
Paper: ‘‘ Induction Motors," by Prof. E. W. Marchant, D. c. 

Electrical Engineers (R. E.) Volunteers. —At 8.30 p. m., unveil- 
ing of South African War Memorial at Headquarters. 

THURSDAY, JAN. 28. 

Ihstitution of Electrical Engineers.—At 8 p.m., ordinary meet- 
ing. Discussion on Mr. W. Hibbert's paper: The Edison 
Ac^umulator for Automobiles, to be opened by Dr. Fleming. 
Adj urned discussicn on Dr. Hans Behu-Eschenburg's paper: 
“On the Magnetic Dispersion in Iaduction Motors and its Iutlu- 
ence on the Design of these Machines.” 


FRIDAY, JAN. 29. 

Institution of Civil Engineers (Students' Section). —At 8 p.m., 
ordinary meeting. Lecture on ‘‘ Metallurgy as Applied in 
Engineering,” by Mr. A. P. Head. 

SATURDAY, JAN. 30. 


Electrical Engineers (R. E.) Volunteers.—At 8 p.m., at head. 
quarters, Bohemian concert ; unif rm, tunic or mess. 


COAL CONSUMPTION IN CENTRAL STATIONS. 
BY ALFRED S, GILES. 


Following is an abstract of the above paper read before 
the Manchester Section of the Institution of Electrical 
Engineers on the 19th inat. The author comments on the 
fact that central-station engineers are constantly brought 
face to face with the question of supplying electric power 
to factories and workshops in competition with isolated 
steam plants. He considers the ordinary weaving and 
spinning mills of Lancashire, which are able to produce an 
indicated horse-power hour for about 21b. of good coal, and 
these figures can be translated from indicated horse-power 
into units by taking, say, 600 watts per indicated horse- 
power. Taking coal at 7s. per ton in Lancashire, we arrive 
at what we may call our ideal figure of 0:125d. per unit for 
coal consumption. The equipment of these mills consists , 
usually of Lancashire boilers supplying Corliss engines. The 
feature that leads to economy of coal consumption is the 
high load factor, which usually averages 33 per cent. ; also, 
the losses from condensation in the steam-pipes are low, 
and the auxiliary plant takes but a small percentage of the 
total output. These mills frequently work with a poor 
vacuum, low steam pressure, and without any suporheat ; 
hence the author attributes the fuel economy almost entirely 
to the load factor. 

He proceeds to deal with the coal consumption in electric 
power stations under various headings. The first of these 
is the calorific value and cleanliness of the fuel. Mr. Giles 
gives the figures in Table I. of a number of calorimeter 
teste which he made before placing the annual coal contract 
for the Blackburn works. He advocates that these tests 
should always be accompanied by a practical trial of the 
coal over a period of a few days, during which the amount of 
ash and clinker can be accurately ascertained. As a result 
of the trial the contract was placed for No. 7 coal, which, 
although neither so high in calorific value nor so clean as 
the other coals, is the cheapest per unit generated, and the 
difference in the cost is so large as to nullify the advantages 
of the other coals. 

With respect to coal handling, it is concluded that if the 
central station be a small one, burning, say, 50 tons per 
week, mechanical stokers will show very little gain over 
hand firing, unless it is necessary to avoid all smoke or to 
burn a very small low-class fuel. In large central stations, 
however, mechanical stokers are most satisfactory, for not 
only can a cheaper coal be used than with hand firing, but 
the economy of Jabour in employing these machines in con- 
junetion with coal elevating and conveying plant may 
reach sometimes 30 to 40 per cent. over band firing. 
Whilst the advantages in a large station of the fuel being 
delivered to the furnaces with regularity, the even firing, 
and consequently better covering of the grate bars, wit 
closed firedoors, must ensure a higher boiler efficiency. 
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TABLE I.—BLAcKBURN Furr Tests. 


| ACTUAL WORKING TEST. 


CALORIMETER That 


„%%% eee a | oe. [Pie eel | 
M NONI E EEN ³ĩ K "RN f 2 
| | Arley slack ........ cepe 163 6 1 20:8 34 | 40,769 360 | 69 ! ag 11,662 774 
2 | Bickershaw rough (900 5 3 TE? 31 | 78,001 317 | 85  . 138 14,118 | 7/9 
3 | Park Lane Wigan slack ... ...... | 261 3 2 191 50 70.746 339 | 86 | 146 11,507 7/6 
Rose Bridge und — e- — — — i 710 | 13:4 11,120 | 7/5 
4 | Pearson & Knowles’ Moss slack. — — an — — | 8:7 158 13,538 | R/R 
West Leigh rough slack ....... .... i 931 19 1 18:6 43 63,281 359 9:0 152 11.797 | 8/. 
Pearson & Knowles’ washed Mack 35 7 1 14:8 b 9,884 3945 | 96. 16:1 12,474 SJ. 
Crompton Shawcross Ince slack..| — — E — — | 91 154 11,990 1 8/1 
Ellerbeck slack .. | — — — e sæ | 9:5 152 10,927 | 7,9 
Duxbury Park — ~ — — | 76 132 10,733 7, 
5 | Arley Slack... is — — — — 9 2 152 11,507 772 
6 | Haydock Collieries slack.. ... a — — — — — 9˙4. 15-2 11.13 8.5 
7 | Meadow sla kk i 237 0 0 16:8 40 68.142 397 95 | 15-8 6:3 11.990 i 
$ | Trencherbone hard slack... 283 0 0 152 | 44 75,118 379 with tender. 8 


As regards combustion, stress is laid on the importance of 
regulating the air admiesion and of keeping regular analyses 
of the flue gases in order that an excess of air may not be 
allowed to pass into the furnaces. Figures are given to 
show the loss of heat resulting from such excess of air, 
which can be revealed by the percentage of CO, in the 
flue gases. The importance of keeping the boilers clean in 
order to assist in the heat transmission from the coal to the 
water is emphasised, as is also the importance of having the 
boilers and the steam-pipes and their flanges effectually 
insulated with composition to prevent heat radiation. 

The next section of the paper deals with superheated 
steam, and figures are duod: to show the saving both in 
coal and steam consumption with varying degrees of super- 
heat. At Blackburn the author uses flue-fired McPhail and 
Simpson’s superheaters connected with 8ft. 6in. by 33ft. 
Lancashire boilers steaming to a 1,200-i.h.p. Willans engine; 
& maximum of 100deg. of superheat is obtained at the 
engine at full load, the steam pressure being 170lb. at the 
engine. In the section dealing with steam consumption, 
it is pointed out that the majority of engines in use are of the 
high-speed self-lubricating type, and the steam consumption 
in this class is very little higher than with the slow-speed 
Corlies engine. Figures are given from recent guarantees 
for three 775-kw. steam dynamos. They were to be worked 
with a steam pressure of 170 superheated to 470deg. 
The high-speed engine-makers guaranteed 20°51lb of 
steam per kilowatt-hour at full load and 22 151b. at half 
load. The best Corliss engine builders guaranteed 19:6lb. 
and 22-1lb. respectively. 

Under the heading of vacuum some useful hints are 
given as to the best way of securing a good vacuum at the 
engine iteelf. As regards the best practical results that 
can be obtained, Mr. Giles quotes Prof. Kennedy as 
responsible for the following ideal figures: 10$lb. of 
water per pound of coal and 84lb. of steam at the 
engine per pound of coal burnt. On this basis the 
775-kw. high-speed engine referred to above would be 
able to work to 2:58lb. of coal per kilowatt-hour, which at 
78. per ton would cost 0:097d. per unit generated. This 
was the calculated figure, and after oue of the engines, 
which was of the Willans type, had been fixed, trials were 
made to see the best result that could be obtained. The 
dynamo was one of the Dick-Kerr type giving continuous 
current, and the trial lasted four hours. The figures of 
the test are as follows: Mean steam pressure at boiler by 
gauge, 183lb.; mean absolute steam pressure, 197:8]b.; 
mean temperature of steam, 380deg. F.; mean temperature 
of feed water to economiser, 80deg. F.; mean temperature 
of feed water to boilers, 190deg. F.; mean load, 1,420 
amperes 493 volts=700 kw. ; total coal used in pounds, 
8,845 ; price of coal per ton, 7s.; calorific value in B. T. U.,“ 
11,990; total units generated in B.T.U., 2,640; meandraught, 
lin.; mean temperature of steam entering superbeaters, 


370deg. F.; mean temperature of steam leaving super- 
heaters, 500deg. F.; mean temperature of steam at engine, 
460deg. F.; mean vacuum at engine, 23in. Analysis of 
gases leaving boiler: carbonic dioxide, CO,, 10:2 per cent. 
volume ; carbonic oxide, CO, 0 per cent. volume; oxygen, 
9 per cent. volume. Results: pounds of coal per square 
foot of grate area, 29:2; pounds of coal per B. T. U. gene- 
rated, 5:55 ; cost of coal per B T. U., 1254. 

It will be seen that the caleulated figure was not obtained, 
the practical result being quite 25 per cent. higher. In 
order to get more information on the subject the author 
wrote to the engineers of a number of central stations of 
large output and obtained the figures given in Table IT. 
These figures are new, and from being worked out at per 
unit generated are more important from coal consumption 
point of view than any based on the cost per unit sold. 
The actual coste, as shown by this table, prove that an 
enormous loss of heat takes place in central stations in 
converting the heat from the coal to electric energy. If 
we look at the items pounds of coal per unit generated 
and “cost per unit generated,” we find the figures are 
from 100 to 500 per cent. higher than what we may call 
the ideal figure of 2 41lb. of coal per unit. This difference 
may be accounted for to some extent in the boiler-house 
by the banking of fires, losses by radiation, and condensation 
in steam-pipes, etc., and the steam used by the pumps and 
other auxiliaries. We cannot, however, account for more 
than about 25 to 35 per cent. under these headings. If we 
can increase our load factor, we shall certainly reduce the 
coal consumption per unit. 

The author also gives figures to show how the coal con- 
sumption is varied with load factor in the electricity works 
at Southport, Salford, and Blackburn respectively. He 
concludes with the suggestion that central-station engi- 
neers should carefully look into the heat losses at their 
respective stations, in order that arrangements may be 
made to utilise fuel with greater economy. It is only by 
doing this that central stations will be able to increase the 
use of electrical energy for power purposes. 


Discussion, 

Mr. A. 8. Giles, in reading his paper, added that it was his practice 
to test samples of coal before opening the annual tenders for same, His 
experience of steam-pipe radiation losses gave the figure of half a ton 
of coal per annum per square foot of exposed metal surface. He 
thought enough details of flue gases were not generally taken to 
conduce to economical working, and that stricter investigating and 
teating were necessary, as losses of 20 and 30 per cent. were common 
owing to lack of this testing. The following errors in Table II. required 
correcting: Southport, 7s. coal should be 8s. 6d.; 7˙7lb. per unit, 
should be 6 5d; ‘289d. per unit, should be 295d. 

Mr. E. Cowan, from the chair, opened the discussion with, as 
usual, an apt reminiscence, this time dealing with Oolonel Orompton's 
long-ago prophecy of ‘25d. cost per unit and Mr. Hammond’s still 
cheaper 2d., which at the time were castles in the air, but are now 
actually beaten by St. Helens, '18d. ; Glasgow, ‘13d. ; and (in his 
experience) Cadbury's cocoa works, ‘125d—this latter plant being run 
by gas engines with Mond producers. He thought this improvement 
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TABLE II. - OOAI.-CONsuuPTION Figures iN ELECTRICITY SUPPLY CENTRAL STATIONS FOR THE YEAR 1903-1903. 


| 


stoam o E I 
Name of Town. Quality and Caloritic Value. a ae eite Bie f Output 5 Prico f i E. : 
Hand. Number of Unite! Condensing. | Condonging) Fahrenheit, | Per Ton 88 75 
7. eT en ee eee E 8 FFC | uw. | i 
Aberdeen ...... South Hetton, Wearmouth, Wilson hand and 11/6 11/10 | d 

& Clyde, &c...... senes mechanical both both |134 N. C. none % 12/6| — 47 | 17-49 
Blackburn Wigan sack 11,900 . s. ' mechanical both both — none 773 10 | 38 | 17°45 
Blackpool ...... Lanes. slack & nuts both steam J. C. — very little 10% aver. | 15:4. 826 14˙32 
Bootle........... Lanes. slaeek . ͥ mechanical both condensing | — none 7/6 902 357 | 28-44 
Bradford ...... | 11,700 to 13,000 B. T. mechabical ! both both | 20:0 J. C. ^ partially ;9/9 about | 41 | 7214 | 20:93 
Bristol... Rhymnly washed peas 13,500 to 

| en e 12.60 18000. oe mechanical | mostly steam | condensing | s seer 11/10—7/6| 8:6 | ‘54 | 13°75 

Burnley ......... Small lump 13,290... . both | electric | condensing — none | 10/3 52 | 28 | 15°59 

Croydon Best Wels hand | nearly all condensing — partly up 24/6 503| -66 | 16:81 
372,140 to 500 | 

Derby. Small peas 14, 103 ...... . sae both both condensing | — «e 50 7/8 132 | 543 | 13:36 

Dexenport..... Neis eel san hand steam — | condensing — 35 14/2 96 | 72 1902 

Dundee Fife small about 11, 0000000 an. both. 225,000 condensing | 8% N.C. | very little | 9/6—7/- | 7:7 | '35 ‘13°63 
almost all. 

East Ham...... Hucknell steam and slack ............. hand | = condensing ne 60° above |19/9—12/6! 62 | 6 ' 12:95 
Edinburgh......| Washed nuts, 12,5000 ss almost entirely both non- — slightly 6/11 7/6 6˙35 247 | 14:31 
mechanical | condensing 
Glasgow ......... Washed nuts 11, 000 mechanical | all purposes condensing — 500 "E 6:05! 227 | 14:01 

745,801 | 
Halifax ......... Nuts and slacle . ... . .. mechanical both 409,015 | condensing! — 430 to 450 7/6 96 | 39 | 16:08 
Hudderstield. .| Slack — ........... sese both both condensing | ee none 5/5 11:09 | 206 | 10:47 
Hull... Yorkshire steam 14,700 hand steam condensing | — none 12/4 T 465 | 9:96 
Leeds eM Smudge 10, 000 — 11, 00 . mechanical steam condensing | — prs to 5/- 84 | 224 ! 12:31 
Nottingham is PU o ne partly Pea nuts o | | l , 

000 — 10, 0oohoohhõõ) a a "E. »oth steam chiefly! F.C. — none 9/.—9/6 | 65 37 16 31 
Salford. Slack . mechanical | elec. 554,38] | condensing ' — — 90 to 100 8/4 43 | 244 | 21-84 
Sheffield . . . Engine slack 12,000 ...... 3 mechanical — | condensing — none 7/9 78 | -32 | 11:92 
Southport ...... Sek.... 88 hand both 95,377 | condensing — 60 to 100 77 77 | 289 | 1531 
South Shields. Smaldvv . . q . hand steam condensing — .none 9/6 63 | 39 |1582 
St. Helens ...... Lanes, slack 2.0... sess eee hand . both condensing — 460 6/9 5 18 | 19°78 
Sunderland. Durham Bean and small 13,480 .. mechanical both both 40°, N.C. none 9/10 |10 333 | 17°87 
West Ham ...| Best Welsh Derby Pen nuts both steam condensing — slightly 20% 13/8) — 78 | 12:82 

| hand both E 10% N. C. none 7/3 9/1 79 | 43 | 18:23 
i Tredegar Best Welsh 13,500 . .. .. n. hand both 180,177 both. — none 22/44 52 | :637 | 17°38 
© Engine duc... „ mechanical | both 427,331 both 16% N.C. 400 7/8 7 281 | 18°87 
j ͤ ee 332 ⁵ðↄ D ;! MINNS MR 
TRAMWAY GENERATING STATIONS. 
Glasgow e. | Washed singles 10,000... sss mechanical electric $85,000 condensing — 390—400 - 6/8 S64) "13 |477 
Shettield — .. ... | Treeton washed and screened. nuts} principally partly condensing — none 8/8 132 (3715 
ö % PEE ii eene land 
Hull: iude | none 12/4 8&0 


Hickleton Main washed slack . ...... mechanical | partly 93,861 | condensing — 


should be the means of displacing the coal burnt in domestio fires with 
their miserable 7 per cent. efficiency. The heat transmission through 
iron boilers was sometimes thought to be inferior to that through 
copper, but with the latter it was impoesible to keep the surfaces 
clean. Gold was really the best heat-conducting and non-corrodible 
metal, but was not immediately practicable for use. Mr. Geipel 
had published an estimate for waste at the rate of 300lb. per 
square foot of surface for lagged pipes. Mr. Oowan referred to the 
seeping inaccuracy of the statement that four boilers working at 
quarter load was a more efficient arrangement than one boiler working 
at fall output. He commented on the fact that Manchester was not 
mentioned in Table II. of principal stations. 

Mr. S. L. Pearce thought the testing of coal very important, and 
preferred to evaporate a given quantity of water in place of making 
actual running tests, owing to the varying loads met with on 
the latter tests. When analysing his coal he noted moisture, ash 
left, and unburnt coke also. He instanced the City and South London 
Railway taking out their mechanical stokers and replacing them by the 
human type, but considered that the price of coal was chiefly responsible 
for the success or not of such mechanism. He could recommend his own 
practice of dosing boilers with soda at the rate of 11b. per boiler per day, 
aud only found it necessary to clean themannually, when the thickness of 
scale amounted to about pain. to zin. His figures for radiation losses came 


out to 2lb. of coal per square foot per 24 hours at 125lb. pressure (and 
this was 16 times Mr. Giles's figure) at the city stations—Stuart-street 
exceeded even this—and he considered it fair practice. Dr. Kennedy 
had stated for such stations, with boilers end on to engines, ölb. of coal 
per kilowatt installed was to be expected. Regarding superheating, a 
recent 5,000-h.p test at Bloom-street gave the following remarkable 
figures with water-tube boilers at 90deg. superheat: coal, 2:51lb. per 
Board of Trade unit=‘lld. He referred to the marine practice of 
24b. to 251b. vacuum as being a useful figure. His experience of the 
human element went to prove that to attain uniformly good figures 
the bonus system must be employed. 

Mr. C. D. Taite pointed out how the load factor of textile mills, 
practically 100 per cent., gave them a huge ware over electricity 
works. He referred to the peculiar figures for Bootle in Tsble II. as 
an exceptions] instance of high load factor comprised with high cost, 
and hoped to have an explanation. Mechanical stokers were generally 
satisfactory, but wanted careful attention. He had had to alter his to 
get satisfaction, He did not at first consider it necessary to use a 
recorder on his flue gases, as he thought his figure of 4:31b. per 
unit was satisfactory enough, but since installing one he had 
found his CO, too low, and thereby altered his figure by 7 per cent. 
in one month, thus paying for the recorder. He expected to get 
3'6, and even lower, with the help:of the recorder, He also recorded 
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every 24 minutes. Superheaters he also thought satisfactory if properly 
treated, and referred to the Schmidt system as a novel application in 
use at St Pancras, etc. He laid stress on the fact that a good vacuum 
in the condenser is not. a good vacnum ia the engine, and pointed out 
that Edinburgh and Nottingham —both non-condensing stations—are 
well pl.ced in costs per unit. Mr. Taite concluded by reference to the 
lack of coa] and water statistics in general practice, some stations not 
recording even the number of units generated. 

Mr. Bennis, jun , gave prolific figures of a variety of tests made 
upon his make of stoker; emphasised the necessity of care in use; 
stated that Lancashire coal required more air through the furnace than 
Midland coal ; survived an appeal for verbosity by the chairman ; and 
ended by a reference to the fate of the City and South London stokers. 
which, as coking stokers, he considered to be an unsuitable type for 
the special purpose. 

Dr. Fenton thought that & low rate of charge would produce a 
high load factor by supplying motorcars, and looked to this as a sure 
means of salvation. 

Mr. 8. J. Watson had made a close study of the points that make 
for low costs, and considered that load factor and output were the 
two principal points, and that with cheap fuel cheaply-generated 
power was the rule. He did not know why Lancashire boilers were 
not generally lagged in front. 

Mr. Seaton took exception to the superheat tables as being too 
good, gave 6d. a day as the cost of oiling a certain engine, and thought 
superheaters spoilt tho ugers’ chance of going to heaven. 

Mr. Giles, in reply, said that the St. Helens figures were deceptive, 
as the destructors supplied some steam. His proposed coal tests taken 
alternative weeks balanced out satisfactorily as the load factors average. 
As regards boiler cleaning, he would not like to follow Mr. Pearce's 
yearly turn out, but water differed so considerably in various towns that 
no rule waa allowable. Bootle to him was incomprehensible also, and 
certainly required explaining. He disclaimed responsibility for the 
lavish display of the Bennie framed tables in the lecture-room, and did 
not use their stokers in his works. He agreed with tho maxim that to 
develop business the price of selling must be reduced, and deprecated 
the general chariness of municipal committees to making a bold plunge 
in this direction. 

A hearty vote of thanks to Mr. Giles concluded the business of the 
meeting, and adjournment was made to a further (gastronomical) 
function downstairs, which was thoughtfully mentioned on the notice 
cards in more conspicuous type than the title of the paper itself. 


PERSONAL. 


Mr, T. Robert Smith, A.M I. E. E, chief electrical and mechanical 
assistant to the borough engineer of Leicester, has been appointed 
resident electrical engineer for the Leicester electric tramways. He is 
to take charge of the working and general repairs and maintenance of 
all completed electrical plant and equipment of the power station, car 


depóts, overhead work, cars, and feeder system. The salary is £250. 


per annum, rising to £350 per anpum. There were 129 applicants for 
this appointment, five of whom were selected and attended before the 
committee, Mr. E. George Mawbry, M. I. O. K., is the engineer-in- 
chief and Mr. E. Manville, M.I.E.E., is the consulting engineer for 
the electric tramways of the borough. ^ 

The Birkenhead Tramways Committee have decided to recommend 
the appointment as tramwsys manager of Mr. Wyld, who for the past 
three years has occupied the position of manager of the Doncaster 
tramways. 

The Wigan Borough Council have granted a honorarium to the 
borough engineer and his staff in connection with the work of laying 
the tramways in different parts of the borough. 

The Sc. Marylebone Borough Council have increased the salary of 
Mr. Terence G. Bacon, electric in pector, from £180 to £190 per annum. 

Mr. J. Gray-Scott, borough electrical engiueer, Croydon, has recently 
been appointed engiueer and general manager of the Hong Kony 
tramways. Mr Alexander O. Oramb, the prerent assistant electrical 
engineer has been appointed as his successor at a salary of £400 per 
annum, rising by annual increments of £50 toa maximum of £600 

The Chester Lighting Committee propose that the salary of the 
electrical engineer be increased to £550 per annum, rising by annual 
increments of £50 to £700 per annum, it being understood that the 
electrical engineer undertake all additions, extensions, and any other 
engineering work which the Corporation may require of him in con- 
nestion with the electric lighting and tramways undertakings or 
otherwise. 

The Polton Corporation Tramways Committee have sppointed Mr. 
A. A. Day, the borough electrical engineer, g-neral manager of the 
electric tramways; and Mr. O. C. Howard, formerly of Liverpool, as 
traffic superintendent, the salary of the latter being fixed at £250. 
Mr. Day. who has been responsible for several inventions iu the tram- 
ways i pleas has at present a salary of £650, which wiil be 
subjected to revision in consequenoe of his added duties. 


Electrical Engineers’ Ball —Oaur readers will be interested to 
know that a dauce on a large scale is being arranged to take place at 
the Hotel Cecil on Monday, the 15th prox. An influential committee 
has been formed to further the pr ject which includes such well. 
known members of the prof s-ion as M. R. K Gray, Sir Henry C. 
Mance, Sir David Salomons, Bart., Major-General Webber, O.B., Mr. 
J. Gavey, Mr. W. L. Madgen. Mr. Alex. Siemens, Mr. J. H. Rider, 
and Mr. J. S. Raworth. On the Executive Committee are Messrs. 
J. E. Kingsbury, W. Geipel, Martin F. Roberts, and R. Wallis. Jones. 
The hon. treasurer is Mr. R. Hammond, and the hon. secretaries 
Mesare, A. M. Billar and H. Alabaster, 
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TRADE NOTICES AND NOVELTIES. 


Electric Radiators. 


The 1904 Radiator Pamphlet,” issued by the British Pro- 
metheus Company, Limited, Kingston-on-Thames, deals fully 
with the attractive aystem of hesting associated with the word 
" Prome'heus," This system, we may remind our readers, is 
distinguished by the absence of wire coils or embedded resist- 
ances. In place of these heating strips or elements are employed, 
consisting of metallic films, deposited mica sheets, and enclosed 
in very thin metallic cases. All the elements are in parallel, so 
that is practically impossible fur a Prometheus radiator to com- 
pletely break down, and in the event of an element at any time 
requiring replacement this can be instantly effected. A very 
large emissive surface is obtained by this system, whereby a 
comparatively low temperature suflioes to produce the desired 
heating effect, and the air is not robbed of its moisture through 
contact with glowing surfaces, such as are employed ia gas 
fires, eto. Attention is drawn in the pamphlet under notice 
to a number of new designs of radisturs, and to several 
improvements which have been embodied in the general 
construction. The copper radiators have a number of 
special features not present in any other form. The 
elements are placed more forward in these radiators than 
hitherto, with the result that the apparatus itself is cooler, and 
discoloration of the metal thereby avoided. Immediate acoess 
to the elements, lamps, and connections is secured by a simple 
arrangement at the back of each radiator, permitting the whole 
of the electrical portion to be easily and quickly removed for 
examination. In addition tothe heating effected by conduc- 
tion, the new type gives out & considerable amount of radiant 
heat, making it particularly suitable for local heating, where it 
is only required for a very ehort interval of time. Ample pro- 
vision is made for regulation. All radiators provided with 
three terminals have two distinct electrical circuits (of different 
resistance), which are so proportioned that maximum three- 
quarter, half, or quarter heat can be approximately obtained. As 
regards the life of the elements, this, we are told, wit fair wear 
and tear has practically no limit. A special form of Prometheus 
heater is supplied for use in tramcars and railway carrisges. 
The open elements employed in this heater are held in position 
hy means of spring contacts similar to thoee employed in all 
Prometheus radistors, but the elements themselves are com- 
pound, being made up of several parts joined together to form 
one electrical circuit. Three compound elements are used, all 
being in parallel, and each element being constructed to take 
200 watts at any specific voltage. The advantage of this 
arrangement is that, in the event of a single heater breaking 
down, the remaining heaters on the car are not affected 
thereby. The separate elements and the complete heaters 
are altogether independent of each other. The loading of the 
elements is considerably lower than that of the ordinary 
radiator element, due allowance being made for large and 
fairly frequent fluctuations in line pressure. Prices and full 
data are given, also particulars of the cost of running 
Prometheus radiators, which cost shows the apparatus in a 
very favourable light. (Undoubtedly there exist great poesi- 
bilities for a radiator which combines such excellent features 
as the above, and we are glad of the evidence before us 
that the merits of the system are widely recognised. 


Neptune Bonds, 

We have received from Messrs. W. F. Dennis and Co., 49, 
Queen V c'orig-street, Loi doo, E.O., the sole agents in this 
country for Felten and Guillesume, a copy of their new list of 
Neptune copper rail bonds for electric tramways and rail- 
ways. This list contains illustrations and particulars of various 
designs of these bunds, and should be useful to traction 
engineers. 

Roller Bearings. 

From the Empire R.ller-Beariug Company, Limited, 1, 
Delahay-street, London, S. W., we have a copy of their latest 
catalogue of roller bearings, in the manufacture of which the 
firm have had an experience extending over seven years. The 
economies which may be effected by the use of these bearings 
are given, the figures, based upon actual resulte, being most 
commendatory. 

Publications, eto. 

ELEKTRISCH BETRIEBENE STRASSENBAHNEN. By S. Herzog R. 
Oldenburg, Murich and Berliu.— Tuis is a fat pocket-book 
made for stout people, with extra large pockets, otherwise it 
contains an autology of everything in theory and practice of 
the construction, ca'culation, design, finish, and working of 
electtic tramways. There are 500 pages uf tex", well illustrated 
with 377 tigures and four tables. 

CALENDARS.—W. T. Henley’s Telegraph Works Company, 
Limited, Blomfield.street, E.C., makers of Henley's cables 
for telegraph, televhone, elec'ric light, and traction. The 
Fuller-Wenstrim Electrical Manufacturing Company, 110, 
Cannon-street, London, E.C., manufacturers of continuous- 
current motors and dynamos, generators, transformers, etc, 


* 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 

655. A polyphase motor when driven at a slightly higher speed than 
synchronism, and paralleled with a synchronous machine, becomes 
& generator. Unlike a synchronous generator, it is not self. 
exciting; also its speed must be increased to maintain the 
frequency on inc load, Explain thoroughly the action of such 
a machine.—J. 

656. Compare the use of gas-engine plant run bv producer or Mond 
gas with a steam plant. Capacity about 250 kw., ordinary light- 
ing station. Oonsider (a) capital cost; (5) running cost, includ- 
ing repairs and labour; (c) reliability of working, and possible 
nuisance from gas-engines. Coal about 21s. per ton for Welsh ; 
good engine slack not available at a reasonable price. —ALPHA. 


ANSWERS. 

Question No. 647. — Explain, with diagram of connections, the 
construction and action of the synchronous motor used with 
the Ferranti rectifiers, Does this motor start up as an induction 
motor ? 

Best Answer to No. 647 (awarded 10s.).—An explanation 
of the constant-current converter not being asked for, a 
lengthy description will not here be given, but a few words 
anent the same will make the explanation of the rectifier a 
little clearer. I append a sketch showing the connec- 
tions of the converter (Fig. 1), which is a diagrammatic 
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current is again normal. This current is rectified by the 
high-tension commutator, which is rotated synchronously 
by the motor according to the periodicity of supply. 

The rotor of the motor presems no special feature, 
unless we except the commutator for rectifying the current 
supplied to the rotating field. This precaution ensures 
coustant polarity of the poles, and renders tbe synchronous 
motor independent of continuous current for excitation. 
The current for the fields requires only a few volts when 
the motor has reached synchronism. These are obtained 
by taking tappings from the stationary armature, wbich 
obtains its current from the secondary motor coil fixed 
between the primary coils. The armature is wound with 
four coils of alternate polarity. This armature, though 
stationary, is capable of being rocked through an angle of 
90deg. The reason for this will be made clear later. The 
voltage of supply to the armature can be regulated between 
100 and 75 by the motor-regulating switch, which connects 
with tappings on the motor coil. 

In starting the motor the fields are put in parallel with 
the armature through a resistance, care being taken that 
the starting switch is on the starting contact, to be changed 
over, when synchronism is attained, to the low-voltage 
tapping for synchronous running. The motor starts as a 
modified induction motor, and to facilitate starting a small 
hand-wheel is provided on the rotor spindle, which should 
be rotated by band for a few turns. It should be noticed 
that until the motor reaches synchronism a properly 
rectified current does not flow round the fields of the rotor. 
The rotor brushes should be-given a good “forward ” lead, 
and gradually rocked back as the motor approaches syn- 
chronism. The position of the brushes may be regulated 
for starting from the fact that the motor will either not 
start or attempt to go backwards if the brushes are not in 
the correct position. When the motor is in synchronism, 
the regulating switch may be put on whichever tapping 
from 100 volts downwards is found to give the steadiest 
running. Synchronism is readily distinguished by the 
sound, as also by the steadiness of the ammeter needle 
when the motor is in phase. The switch should now be 
put on the stop marked “synchronism.” This puts the 
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plan. The leads from the switchboard are connected to the 
fixed primary coils. The secondary coils are movable, 
being steadied through gearing by dashpots. A quadruple 
water-break switch is in the circuit between the secondary 
coils and the high-tension commutator. This allows of the 
full load being put on the rectifier without appreciable 
variation in station voltage. When all lamps are working 
the secondary coils are close together, cutting a maximum 
number of lines. As lamps are cut out of circuit, the 
resistance of the circuit decreases and the current rises 
The fields created by the secondary coils repel one another 
with a force over and above the resistance of the moving 
parte, and a position is taken where the voltage is reduced 
to that in accordance with the number of lamps, and the 


rotor on the low-voltage tappings, and it would be advisable, 
when first starting a rectifier in a station, to see which of 
three tappings is most suitable for the rotor. 

In putting on the arc lamps, the secondary coils of the 
converter should be opened to reduce the initial load on 
the alternator. If the water-break switch is inserted a little 
way in the water, the pole indicator will show the direction 
of the current in the arcs. Should this sliow negative, the 
water-break switch must be withdrawn and the armature 
rocked through 90deg. (as before referred to). This 
reverses polarity, and if done slowly, the motor will not 
be disturbed from synchronous running. The switch may 
be pushed right home when the direction is correct, the 
less effect on station voltage being noticeable if this is 
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done steadily. The subsequent running and position of | the armature through a resistance. When synchronism is 
the brushes are merely a question of regulation to prevent | arrived at, the switch is placed in the position marked 
excessive sparking. As the arcs draw out the current | “synchronism.” In this position the revolving fields are 
decreases, and the coils close in, thus shortening the spark. fed wich rectified current, tapped from the armature coils, 
The spark on the high-tension commutator is only a static thus ensuring the polea being kept of constant polarity. 
one, and should be kept about Fin. long, as, if shorter, it The alternating current is rectified by the commutator, 
is likely to flash over and put out the arc for a moment which is fixed on the motor shaft. As the field only requires 
or two. The length of spark can be regulated by rocking but a few volts when the motor is in step, a tapping taken 
the armature slightly. The armature should never be from a coil of the armature is ofttimes sufficient for tbe 
rocked “over” when the arcs are on; only slightly with purpose. In the accompanying sketch but one coil of the 
the rotor to lengthen the spark. Care should be taken | primaries of the constant-current transformer is shown, 
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that the brushes on both the high and low tension com- 
mutators should be set exactly on their segments, so 
that there will be no undue sparking and the commutators 
last longer.—W. W. 


Answer to No. 647 (awarded 55.).—In the earlier type 
of rectifiers, the motor used was an ordinary single-phase 
synchronous one. It was rendered self-starting by splitting 
the incoming current into two parts—one part passed through 
a non-inductive resistance coil, the other through a coil 
which had induction. By thie means currents differing in 
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hase were produced which energised their own particular 
set of fields. Under these conditions it ran as a two-phase 
motor. When synchronism was arrived at, the motor was 
switched direct across the mains. This plan I believe was 
due to Messrs. Brown, Boveri, and Co. The accompanying 
sketch (which is purely diagrammatic) shows how the 
modern type differs. The driving current is obtained from 
a secondary coil placed between the two primary coils of 
the constant- current transformer. The armature coils (con- 
sisting of four wound for opposite polarity) are fixed while 
the fields are made to revolve. In order to run the motor 
up to synchronism the starting switch is placed in the 
starting position, which brings the fields into parallel with 


and the armature and field coils are shown as simple 
helices.—W. B. 


Question No. 648.—In shutting down a 500-kw. 2,000-volt alternator 
from undergoing a test with a water load, the contractor in charge 
d paar reduced his loed to about 40 amperes, and broke his 
field switch '' previously " to the main switch; the exciter was 
mounted on tbe alternator shaft, and was not supplied with a 
non-inductive resistance for breaking the circuit. Is this a safe 
practice, and are any troubles likely to arise from it 


Answer to No. 648 (awarded 7s. 6d.).— The opening of a 
high-tension main switch is always more or less liable to set 
up an excessive voltage, due ta resonance, if the apparatus 
connected to the circuit has capacity and inductance. This 
resonance depends merely on the relation of the capacity 
eurrent of this circuit to the reaotance voltage of the circuit, 
and though seldom present to any extent at the ordinary 
periodicities employed, it may easily occur at the higher 
periodicities which may be set up on suddenly opening a 
circuit by means of a switch. Breakdowns of insulation 
have frequently occurred, for instance, when disconnecting 
long cables from high-tension 'bus bars, and on this account 
non-inductive resistances are often employed to enable the 
voltage on the cable to be gradually reduced. The opening 
of the field circuit of the alternator would have this same 
effect of a slow voltage reduction, for, owing to eddy 
currents, the flux would take an appreciable time after the 
opening of the circuit to die down to zero. 

When dealing with an alternator loaded on water resist- 
ances, however, the danger of a large voltage rise would be 
very remote because of the absence of all capacity and 
inductance, except such as exists in the alternator armature 
itself. In this case, therefore, the reduction of the voltage 
to zero by the opening of the field circuit cannot be con- 
sidered as necessary or justified. In fact, the danger 
is probably greater on the part of the field circuit than of 
the armature circuit, for the breaking of the field without 
the use of any breaking resistance in parallel would 
undoubtedly lead to a considerable voltage rise in the field 
circuit. As, however, the field is probably excited at a 
quite low voltage, the maximum voltage reached would nct 
be very high, and the danger to ordinary insulation not 
very great even on the field.— Q. 


Answer to No. 648 (awarded 7s. 6d.).—The object in 
reducing the load. to 40 amperes before opening the field 
switch was, no doubt, to prevent any increase of speed 
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which might have occurred if all the load had been thrown 
off at once, and also probably there was a weaker field to 
break at 40 amperes than at full load, so that the induced 
E.M F. set up by breaking the field was less than it other- 
wise would have been. With regard to why the field 
switch was opened before the main switch, I must say that 
it is not a very good practice for those who are responsible 
for running machines in parallel to get into; but in this 
case, provided a proper breaking device is used, I see no 
special objection. 
switch used was a temporary one, the contractor in charge 
might not have considered it suitable for breaking 40 
amperes at 2,000 volts. Of course, this difficulty could 
have been overcome by bringing the load down to zero, 
but possibly this operation took longer than desired, so to 
save time the field switch was opened first. Another reason 
might have been that the main switch was not considered 
well enough insulated to handle with 2,000 volts. But 
in such a case as thie it makes very little difference 
whether the field is broken before the main switch or 
after, and it may be that there was no special reason 
for shutting down in this manner. Personally, I 
should not have opened any switches, but, when the time 
arrived for the teat to stop, reduced the field and shut the 
engine down. Under the circumstances this appears to me 
to be the best, for since the field is excited by an exciter 
driven off the same shaft as the alternator the field will 
die down with the speed. In fact, alternators that are 
excited from exciters driven off the same shaft are some- 
times run without field switches, the field being connected 
straight across the terminale, and I see no reason why the 
one in question should not have been treated in this manner, 
especially as there was no field-breaking resistance used. I 
do not say that such machines should not have field switches, 
for they often come in very handy when a machine is burn- 
ing up, for the switchboard attendant is often able to save 
the armature from considerable damage by pulling out the 
machine and breaking the field, whereas with no field switch 
the machine can only be made to stop generating by shutting 
it down, and this often takes some minutes, but there is no 
reason why they should be opened and closed each time 
the machine is shut down and started up With regard to 
the question, Is there any harm likely to come of breaking 
the field without a breaking resistance? the answer is, 
In cases of large fields, such as those of the average 
size alternator or direct-current dynamo, yes. From 
the well- known law of Faraday we learn that if 
any circuit be placed in a magnetic field, and an 
alteration be made in the number of lines passing 
through or interlinked with the circuit, an EM.F. 
will be induced in the circuit which is proportional 
to the rate at which the lines are altered. Now, 
when the current is flowing round the field magnets 
of a dynamo or alternator we have a strong magnetic 
field passing through a circuit, the circuit being the field 
windings which are carrying the magnetising current, 
and it is obvious that if thia current is suddenly switched 
off we shall have a great alteration in the number of 
lines passing through the circuit; and, according to the 
above law, we shall have an E M.F. induced in the field 
windings which in most cases would amount to some 
thousands of volts, and most probably break down the 
insulation of the field coils if they are at all weak. This 
danger can, of course, be lessened by putting as much 
resistance in the field circuit as possible, and this should 
always be done whether a field-breaking resistance is used 
or not. The method of preventing any serious rise of 
pressure is to so arrange that before the field leaves the 
contact it firs& makes contact with the breaking resist- 
ance or, as it is sometimes called, the absorbing coil, and 
joins it in parallel with the field windings; so that on 
the field being broken the induced E.M F. is prevented 
from rising to & high figure by giving it work to do in 
sending a current through the resistance.—E. AUSTIN. 
Answer to No. 648 (awarded 5s.).—If at the end of 
the test the alternator was not required for immediate use, 
the safest and quickest way of shutting down would have 
been to stop the engine, throwing off the generator load 
just before the set ceased running, when, of course, the 
excitation would have vanished. To take hot resistances, 


- 


In the first place, presuming that the. 


etc., this would have to be done, owing to the residual 
magnetism of the field. It is most certainly inadvisable to 
open the alternator field even when running at no load. 
‘Mundy ” does not state whether the load was dropped by 
increasing the external resistance in the main circuit or by 
decreasing the exciter volts. In the first case. the field 
circuit would be broken whilat carrying the full-load 
field current, the effect being to induce a momentary 
high : voltage kick, with great danger to the field 
insulation. The magnitude of this “kick” depends upon 
the number of turns in the circuit and the induction and 
the current at the moment of opening. The sudden cessa- 
tion of the load would not in itself have much effect, but 
might slightly add to the sudden rise in volts. In the 
absence of a field-breaking switch, the safest way to make 
the machine “dead” would be to slowly open an ordinary 
knife switch in the exciter field circuit, allowing the arc 
to gradually flare up and break, all available resistance 
having been previously inserted. There is, of course, slight 
danger to the exciter field, but the effects of a breakdown 
here would be small compared to the breakdown of the 
alternator field. In a station, when shutting down a set, 
the main circuit breaker is opened, the excitation gradually 
dying down as the machine stops. — WENSDAY. 

Answer to No. 648 (awarded 5s.).—The question does 
not give enough detail to make a definite answer possible. 
What is the exciter voltage? Is the alternator iron cored ? 
What was the alternating voltage before breaking the field ? 
Forty amperes through a water resistance may mean 
anything. A knowledge of the time constant of the alter- 
nator armature would be useful, although it is perhaps too 
mueh to expect. 

Firstly, with regard to the field. To break an inductive 
circuit without a discharge resistance is to produce a 
tremendous voltage rise due to self-induction, if no other 
effect modifies this — the result being strained insulation. This 
should be tested for by ohmmeters or Wheatstone bridge 
testing set while the field coils are still warm after a long 
run. If the breaking switch is single-pole, the exciter 
(armature and field) should also be tested. Any weakness 
should be traced. The higher the exciting voltage the 
more injury would be possible. 

But this result may be modified as follows: In certain 
positions of the armature coils the field lines of force pass 
through tke coils, and these, by the conditions of the 
question, form a closed circuit with the water resistance. 
The momentary energy of discharge may hence be trans- 
ferred to the armature coils by mutual induction, and the 
energy dissipated in the form of an extra spurt of current 
through the resistance. If the field break occurs in another 
position of the armature, the field will not have the benefit 
of the armature discharge current, and the effect on the 
insulation will be as stated above. 

A third condition may arise due to presence of iron 
in the armature core. The time constant (due to the 
inductance of the circuit) may be so large that the 
armature coils carrying the discharge current may travel 
to an exactly opposite phase position with respect to 
the field before the discharge current rises to & maxi- 
mum. Hence, this current, instead of checking the rise of 
potential in the field, may react in an exactly opposite 
manner and aggravate the kick. | 

Considering the armature, the effect on the coils is 
that of the superposition of a strong field on the 
ordinary one. If they are iron cored, the effect will 
be choked, and hence made more gradual— possibly 
eliminated. Were the coils open-circuited the increase 
of voltage might strain the insulation severely, but since 
they are closed through the water resistance the current 
will rise as soon as the voltage rises, and by self-induetion 
the coils will choke this voltage rise back again. The precise 
effect depends on how much self induction the coils have. 
With air cores the momentary rush of current may be 
dangerous, though this is not likely. With iron cores very 
little danger may be anticipated, even if the alternator were 
running at full speed, and with an excitation equal to full 
terminal volts before being switched out. 

The general conclusion is, that without a discharge 
resistance the chief danger lay in injury to the field, and 
hence the contractor in charge did the wisest thing in break- 
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ing while the armature windings were in circuit and turning, 
80 that they could damp the energy of discharge as much 
as possible.—J. A S. 


LEGAL INTELLIGENCE. 


A GENERATING PLANT DISPUTE. 


In the King’s Bench Division of the High Court, before Mr. Justice 
Jelf, the case of Lloyd’s Packing Warehouse v. Verity's, Limited, was 
resumed, it baving been commenced before his Lordship at Manchester. 
The plaintiff company are mak aap and manufacturers of packing 
cases, carrying on business at Oastlefield, Manche-ter, and their case 
was thac by letters passing between the parties from October, 1901, to 
January, 1902, the plaintiffs agreed to buy and the defendants to supply 
certain electrical generating plant for the sum of £1,187. It was a con- 
dition of the contract that the plant should he capable of dealing with 
the maximum load required by the plaintiffs motors and machinery, 
and should produce sufficient power to satisfactorily run the whole of 
the plaintiffs’ motore and machinery then installed or to be installed at 
their works. This power was to be produced at a cost not exceeding 
1d. per Board of Trade unit of 1,000 watts of electrical energy per hour. 
The defendants supplied the plant, and plaintiffs paid the sum of 
£890. 158. on account. The plaintiffs alleged that the plant was not 
in accordance with the conditions, and was incapable of dealing with 
the maximum load of the motors, and would not produce sufficient 
power to satisfactorily run them. They therefore rejected the plant, 
and asked defendants to remove it.  Plaintitis alleged they had 
lost the money paid for the plant, which they claimed the return of, and 
also asked for damsges for increased cost of plant and production. 

The defendants denied that they agreed to the conditions alleged, 
but said it was an express condition that the plart should be capable 
of producing 51 kw., and this condition was fulfilled. They also 
denied that plaintitis made known to them that the plant was needed 
to produce sufficient power to satisfactorily run the motors, and 
counterclaimed for extra work and materials supplied. 

Mr. T. Edgar Weaver, an electrical inspector of Manchester, on 
behalf of the defendants, said he inspected the plaintiffs’ work op three 
occasions, and always found them in order, with no trace of neglect. 

Mr. C. H. Wordingham said be was called in when the plant did 
not work satisfactorily. He found no trace of neglect on the part of 
plaintifis’ men, The sawing plant at plaintiffs’ required a varying 
amount of energy, according to the capacity of different machines. 

After some further evidence it was arranged that the conclusion of 
the case should be taken at Manchester. 


INEFFICIENT TELEPHONE SERVICE. 


The case of the National Telephone Company v. Samuel came before 
Mr. Justice Wills and Mr. Justice Kennedy in the Divisional Court of 
the High Courts this week on the appeal of the company againac a 
decision of the deputy judge of the Marylebone County Court. 

Mr. Rostron, in support of the appeal, said the action was brought 
by the National Telephone Company sgainst Mr. Henry Samuel, of 
Cleveland-square, who was one of its subscribers, to recover one yesr's 
rent of a telephone, etc., due in January, 1903, under & written agree- 
ment. The contract was entered into on Jan. 3, 1900, and was to 
extend for five years, It was provided that the company should 
maintain the telephone and line in good working order. For the first 
two ars of the term all went well, and defendant paid his subscription 
at the beginning of 1901 and 1902, but when 1903 came round he 
refused to pay, and the company summoned him in the county court. 
The defence was that the telephone instrument and line were not 
maintained by the company in good working order as agreed. 
Defendant claimed, therefore, that he had received no consideration 
for the agreement, and as he said the company had failed to perform 
its part of it he asked that it might be rescinded. Counsel said it 
had not been shown that there was a total failure of the service, 
and the county court judge was not justified in holding that there was 
a defence to the company’s claim for rent, and that the contract should 
be rescinded, 

Mr. Nield said that unle:s tlie defendant was entitled to the remedy 
which the county court judge gave him, he hai no remedy at al), and 
must go on paying for this machine, which was a total failure, for the 
last six weeks of 1902. 

Mr. Justice Wills said he had come to the conclusion that the 
appeal must be dismissed. He did not think any jary would hesitate 
to find that such a sorvice as this, which it had been admitted had to 
be remedied over and over again in 1902, and at length broke down in 
November, so that it was no use attempting to use it further, showed 
that the company did not intend to perform ite part of the bargain 
and to give a reasonably efficient service. There could be no doubt 
that the compasy was bound to do that, and if what it performed was 
the best, all he could ssy was that electrical and mechanical science 
must have made very little progress in this country. The jary at the 
trial found that the company had not supplied a reasonably efficient 
service, and he thought they meant that tlie company had shown that 
it was not going to supply anything substantially better than that 
Which it had supplied in 1902, and if it could not do better than that 
the judge was right in rescinding the contract. 

Mr.Justice Kennedy concurred, and the appeal was dismiesed, 
with costs, leave to further appeal being refused. 


THOMAS LIGHTING COMPANY. 


Iu the Ohancery Division, Mr. Justice Buckley sanctioned the 
petition of the Thomas Lighting Company, Limited, for the reduction 


of its capital from £15,000 to £5,000, the company, which was formed 
to work pstents for the substitution of electricity for gas in the lighting 
of railway carriages, having lost the difference. 


TELEPHONE AGREEMENTS. 


His Honour Judge Bishop gave judgment on Tuesday in an action 
brought at Haverfordwest Üouuty Uourt in which the National Tele- 
phone Company sued four business men of Haverfordwest for non- 
peyment of three years’ rent of 5 The wires had been laid 
under an agreement by which defendants were to have the 
benefit of communication with all subscribers in the Pembroke- 
shire exchange area for their fixed subecription. The defendants 
contended that it was represented to them by plaintiffs’ agent 
that subscribers would be secured in the other towns in the 
southern psrt of the county, and those towns connected up as 
the exchange area referred to. This, however, was not done. 
Plaint' {ls denied liability to do anything of the sort, and contended 
that their obligations ceased when they had connected all the Haver- 
fordwest subscribers by means of the local exchange and then con- 
nected that exchange to the main trunk line. His Honour now held 
that any representations as alleged by defendants were no part of the 
contract, and that the latter had been fulfilled by the plaintiffe, for 
whom he gave a verdict. 

A stay of execution was granted pending an appeal. 


— 


TRAMCAR MISCONDUCT. 


John Scott was summoned before the stipendiary at Cardiff recently 
for refusing to pay bis fare ona tramcar on Dec. 16, and also with pre: 
senting an old ticket to the conductor with the pretence that it 
been issued to him. . 

Mr. Oecil Brown prosecuted for the Corporation, and Mr. Phenix 
defended. 

Both the offences were admitted, Mr. Phonix saying thet defendant 
was sorry for what he had done, but at the time he was under the 
influence of drink. 

A fine of 10s. and costs was imposed for each offence. 

There was a farther charge of asssulting the conductor on the same 
occasion, and in this case also the offence was admitted, the conductor 
denying that he had in any way impeded the defendant. 

There was & previous conviction against the defendant of assaulting 
the police, and the stipendiary imposed a farther fine of £4 and costs, 
or one month's imprisonment with hard labour. 


COMPANIES’ MEETINGS AND REPORTS. 


BRITISH ELECTRIC CAR. 


The adjourned meeting of the creditors of the British Electric Our 
Oompany, Limited (in liquidation), was held at the Mosley Hotel, 
Manchester. 

The chsir was occupied by Mr. J. J. Wild, the liquidator and 
manager, who related what had happened since the previous meeting, 
when the committee of creditors was appointed. He said that the 
examination of the affairs of the Company which he had made led him 
to think that there would be no further losses on the works as at 
present staffed, but that if any change took place at all the fiuancial 
position was likely to improve. He felt sure that the completion of 
existing contracts would not result in a loss ; he hoped, indeed, that a 
small pron would result. No further contracts, however, would be 
invited. 

The meeting considered the following resolution, which the com- 
mittee recommended should be passed: That in the opinion of this 
meeting the receiver and manager of the estate should be requested, in 
the interests of the creditors, to negotiate for the sale of the business 
48 & going concern, on such a basis as may be agreed upon between him 
and the committee. 

Alluding to this recommendation, Mr. Wild said he was convinced 
that if the plant and other saleable assets of the ore were sold 
under the hammer, it would mean a loss. He was hopeful of being 
able to sell it as a going concern, though he had no definite offers to 
lay before that meeting. 

A discussion ensued, and the resolution framed by the committee 
was carried by a considerable majority. 


BLACKPOOL, ST. ANNES, AND LYTHAM TRAMWAYS. 


At an extraordinary general meeting of the shareholders in this Oom- 
pany, Mr. T. Blane presiding, it was decided that the nominal capital of 
the Company—£150,000—which is fully paid up, should be reduced to 
£125,000 by cancelling capital which has been lost or is unrepresented 
by available assets to the extent of £25,000. The nominal amount 
of the preference shares will ba reduced from 20s. to 183., and the 
ordinary from 20s. to 16s. There will now be 50,000 preference and 
100, OCO ordinary shares. 


DIRECT UNITED STATES CABLE. 


The report of the directors for the six months ended Dec. 31, 1903, 
states that the half-year's revenue, after deducting out-payments, 
amounted to £47,815, a decrease of £4,729. Working and other 
expenses for the same period, including income tax, amounted to 
£21,816, leaving a balance of £25,998 as net profit, making, with 
£2,694 brought forward, a total of £28,692. Interim dividends of 
os. per share for the quarter ended Sept. 30, 1903, and of 3s. per share 
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for the quarter ended Dec. 31, 1905, have been declared, and after 
setting aside £8,000 to reserve fund, the balance of £2,479 on revenue 
account has been carried forward. The reserve fund has been debited 
with £30,178 for cost of cable repairs, and after being credited with 
interest on the investments, profit on sale of securities and amounts 
set aside from revenue, now amounts to £462,094, taking the invest- 
ments at cost price. 


EASTERN TELEGRAPH. 


The report of the directors for the half-year ended Sept. 30 last 
states that revenue for the period amounted to £565,703, from which 
are deducted £168,252 for ordinary expenses and £48,004 for expendi- 
ture relating to repairs and renewals of cables, depreciation of spare 
cable, sundry differences in exchange and income tax psyable abroad, 
leaving & lanes of £349,466, to which is added £5,051 brought from 
the preceding half-year, making a total available balance of £354,498. 
After making provision for income tax payable in England, interest on 
loan from Eastern and South African Telegraph Company, Limited, 
interest on mortgage debenture stock, and for two quarterly dividends 
on the preference stock, which in all absorb £94.630, there remains a 
balance of £259,867, from which is allocated £7,000 to reserve fund 
for maintenance ships, £120,000 to the general reserve fund, and 
£100,000 to meet the two interim dividends of 1j 75 cent. each on 
the ordinary stock for the quarters ended June 30 and Sept. 30 respec- 
tively, the balance of £32,867 being carried forward. The new rules 
and regulations agreed to at the Telegraph Conference recently held in 
London will come into operation on July 1 next, from which date the 
following tariffs (Great Britain) will be reduced: to Portugal, Spain, 
and Gibraltar, from 34d. to 3d. per word ; to Tangier, from 5d. to 
44d. per word; to Malta, from 6d. to 44d. per word; to Greece, from 
64d. to 6d. per word ; to Egypt, first region, from 1s. 7d. and 1s. 10d. 
to 1s, 5d. per word ; to Labuan, from 5s. to 3s. per word. 


MANX ELECTRIC RAILWAY. 


The report of the directors for the period ended Sept. 30 last states 
that gross receipts amounted to £41,300, and groas expenditure to 
£20,434, leaving net earnings, £20,865. From this must pe deducted 
debenture interest and interest on mortgage, £2,863, also profit earned 
before incorporation, placed to capital acoount, £4,005 ; the preference 


dividend, 54 per cent. from date of allotment, Nov. 20, 1902, to 
Sept. 30, 1903, £4,731, leaving a balance to be carried forward of 
£3,956. The above accounts cover a period of one year and 


six weeks. The groes takings during the extra six weeks in 
August and September, 1902, were £9,605, which in the ordi- 
nary course would have been credited to a separate year. Profite, 
however, earned during the period antecedent to the incorpora- 
tion of the Company—that is, from Aug. 18 to Nov. 12, 1902—may 
not in any case be treated as revenue, and have accordingly been 
pace to the credit of capital account. After payment, therefore, of 

ebenture interest and preference dividend there remains a balance of 
£3,265, which the directors propose should be carried forward to next 
year’s accounts. Daring the past year new works have been under- 
taken upon capital account, the total expenditure upon which will 
amount to £49,239, made up as follows: new plant and equipment, 
£44,399 ; new retaining wall and Poo way at Bulgham Bay, 
£35,532; purchase Dhoon Quarry, £1,508. | 


LONDON TRAFFIC ENQUIRY. 


The Royal Commission on London Locomotion sat again on Thurs- 
day and Friday last week at the Westminster Palace Hotel, Sir David 
Barbour in the chair. 

Sir Douglas Fox said that local traffic, involving the transit of 
from half a mile upwards, would always be most efficiently dealt with 
by motor omnituses and electric tramcars running generally on the 
surface of the streets, but in some very congested parts of the Metro- 
polis possibly in shallow subways, if the excessive cost of these could 
possibly be entertained. The district most urgently in need of further 
facilities, and not covered by existing powers, was that lying to the 
north-east, and comprising Stoke Newington, Tottenham, Leyton, and 
Walthamstow, and thence skirting Epping Forest to Waltham Abbey. 
The City and North-East Suburban Electric Railway Bill, which pro- 
posed to authorise a line from the Monument to Tottenham, and, by 
& junction at Hackney-road, to Waltham Abbey, was deemed so 
urgent that it wae specially exempted from the general rule against 
considering any new tube schemes pending the report of the Royal 
Commission. One very important connection was that torming an 
extension of the North-West London Railway from the Marble Arch 
to Victoria, whilst a line from Sloane square Station of the Great 
Northern, Piccadilly, and Brompton Railway to Clapham Junction 
would also give great facilities in the south.west. He believed that 
the cost of shallow subways for tramways under old main thoroughfares 
wouid be found prohibitive. A shallow tramway from Bishopsgate 
along the Kingsland-road, even if it were feasible, would be quite 
prohibitive on account of cost. The only way in which the desired 
access to the heart of the City could be obtained for the Walthamstow 
and Tottenham districts was by tube. The secret of success of tubes 
had been the placing of them in the London clay, below the made 
ground and water-bearing strata which overlay the clay. There was 
no practical analogy between the circumstances in London and New 
York. He had hitherto advocated a slightly larger diameter for tube 
railways than that now generally adopted. The advantages were the 
space affurded for more powerful motors, permitting an increased 
acceleration, and the improved facilities for ventilation, but the 
financiers who controlled the authorised railways had apparently 
decided that it would not pay to go beyond a net diameter of 


11ft. 6in. The serious accident on the Paris Metropolitan" Raiiway 
had resulted from electrical arrangements which were being avoided in 
London, where every precaution was being taken on the lines under 
conetruction against tire, and to secure the lighting of tunnel and 
stations in case of accident. On the point of Tube Bille, he thought 
that many of the clauses insisted upon were of excessive stringency, 
and involved unnecessary cost in carrying out the works, Public 
trafic and private interests being reasonably safeguarded, every 
facility should be given to ensure dispatch. The conflicting and 
overlapping authority of erg ine borough councils required to be 
reconciled. Capital could not be provided for carrying out tube rail- 
ways if the Acts authorising them were burdened with onerous condi- 
tions. No clause such as the London County Council would be likely to 
agree to, giving them a right of purchase, could be entertained without 
destroying the prospect of raising the capital. The same observation 
applied to proposed clauses making it compulsory on tube railway 
companies to apply to Parliament from time to time for power to make 
at their own expense subways not capable of being indicated when the 
special Acts were passed, and to clauses limiting the dividend, and 
making companies l'able to have their authorised charges and fares 
reduced arbitrarily below the rates fixed by the special Act. Pro- 
visions of that kind made it impossible for the investor to calculate on 
his return, however moderate. On the question of procedure, the 
witness mentioned the objections to the tramways provisional order. 
Every facility was given by the Light Railway Commissioners, and, so 
far as their action was concerned, both economy and saving of time 
were certainly effected, and the local enquiry was moet valuable 
to all parties concerned, but those advantages were largely dis- 
coanted by the fact that an allegation of serious competition 
with existing railway companies was ipsu fuco fatal to the appli- 
cation, and also because the Oommissioners could not suspend 
or modify Section 92 of the Lands Clauses Act, thus often render- 
ing the cost of widenings prohibitive where only forecourts were 
required, because the whole property must be taken. Also, their pro- 
ceedings had to te confirmed or revised by the Board of Trade. It 
was, therefore, often necessary to proceed by private Bill, as regards 
which procedure he thought substantial justioe was done. At the 
same time, the requirements of Standing Orders were very onerous 
and the fees were high. If the practice set last year of committees 
asking for an absolute garantee of capital was to be continued, a very 
serious obstacle would be placed in the way of increased facilities. 
The tribunal should ba well satisfied of the bon« fidcs of the promoters, 
that the capital was neither deficient nor unduly inflated, and that 
the 5 per cent. deposit was fully secured for the protection of the 
public and of property owners, The chief objection to the present 
parliamentary system was that there was no comprehensive programme, 
that often in tne same session works affecting London were dealt with 
by ditferent committees, and that there was no continuity of policy 
underlying the decisions. He was strongly in favour of the establish- 
ment of a new and permanent tribunal, say of five members—all 
to be paid—and, except perhaps the chairman, required to give 
exolusive attention to their duties as such members. The chairman 
should be of well-known high character and of judicial capacity, and 
should be assisted by a barrister of parliamentary experience, a civil 
engineer of railway, tramway, and parliamentary experience, a repre- 
sentative of the municipal authorities, and a representative of the 
Board of Trade. The tribunal should give preliminary consideration 
to existing means of communication and: the probable requirements of 
the future, and sphere to a fixed policy. The Standing Orders should 
be simplified as much as possible. The tribunal should have fall 
powers to hear witnesses, to grant compulsory powers for properties as 
a whole, or for portions thereof. They should hold a public enquiry, 
at which all persons interested should be freely heard, either personally 
or by counsel. They should have full powers with Pid. to costs, 
competition, the amount of capital and borrowing power, and dates of 
comm. ncement and completion of the works. There was no necessity 
for a right to appeal to the Board of Trade or other State departments, 
but all orders before Mie. law should be reported to Parliament 
and lie on the table for a fixed period. In case of opposition it would 
be very desirable that their fate should rest with a joint committee of 
both Houses. The clauses introduced lately into Tube Bills, giving the 
Board of Trade more complete control, and extending the protection of 
landowners against damage to two years after opening, should become 
standardised. 


Mr. Alpheus C. Morton, chairman of the Streets Committee of the 
Corporation of London, was recalled. In reply to the Chairman, he 
made the following suggestions with regard to the proposed tribunal: 
(1) the members should be paid; (2) they should devote the whole of 
their time to the work, and local authorities should not be represented 
upon the tribunal; (3) they should consider the schemes presented to 
them, and report not less than once a year on the subject of the 
traffic and locomotion in London generally ; (4) the tribunal should 
not have the power to direct improvements to be carried out; (5) 
they should report on local improvements required, and on loco. 
motion generally; (6) they should not be responsible for the super- 
vision of works; (7) they should include in their general reports 
the streets which, in their opinion, should be made or widened ; (8) 
all tramway schemes should be settled by them, subject to the rights 
of local authorities ; (9) they should have the power to confer com. 
puleory powers in regard to the acquisition of property upon promoters 
of schemes ; (10) they should have the power to compel existing com- 
panies to carry out new works, after hearing all parties interested, who 
shou!d have the right to be represented in the manner they thought 
best; (11) the powers of the tribunal should be retrospective; (12) 
they should have, as far as possible, a settled policy of action, so as to 
ensure continuity of principle; (15) the road authorities should have 
complete control in regard to the opening of streets in their respective 
districts ; (14) the tribunal should have the power to apportion the 
cost of improvements accordiog to the advantages derived from them 
in districts contiguous to those in which improvements wero effected ; 
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(15) they should settle all questions in dispute between local autho- 
rities and companies and promoters of schemes of proposed improve- 
ments, or for facilitating locomotion ; (16) the area of the jurisdiction 
of the tribunal should correspond with the Metropolitan Police area. 

Alderman Sir Henry Edmund Knight, alderman of the Ward of 
Oripplegate since 1874, suggested two zones or ellipses of underground 
electric railway one about a mile north or south of the river, and a 
second about a mile or a mile and a half further out —for the con- 
veyance of goods only. All railway companies bringing goods into 
London should be compelled to make connections between the suggested 
railway and their several goods atations, all goods being taken by that 
means to the company's nearest depót to their destination. Goode 
leaving London for the country should be similarly dealt with, and by 
that means all the heavy railway vans would be got rid of from the 
etreets. Depóts at distances of about a mile apart should be estab- 
lished on the proposed railway, each of which would serve a district 
of about half a mile round it in every direction. Those depóts should 
be in the streets off the main thoroughfares, and the goods should be 
delivered from them in small motorcars to their several destinations. 
Large establishments might be accommodated with a siding to them- 
selves, the goods being lifted to the su: face of the ground by means of 
lifts. There should also be sidings at the docks and at all great centres. 
Those classes of goods which could not be conveyed underground, such as 
beer, coal, builders’ plant, etc., should be carried by motor traction 
and delivered before 10 a.m or after 7 p.m. The witness further 
suggested that the use of coal in London should be interdicted and gas 
substituted for cooking and heating purposes. On the question of tram- 
ways, although they were of great public utility where streets were 
wide and not congested with other traffic, they would be impracticable 
in the City. They should not be permitted in any city or town unless 
the lines could be laid 20ft. distant from the kerb. Although a tramcar 
could be built to hold more persons thau a motorcar, yet the latter 
would be more convenient in the City if constructed to carry from 24 
to 30 persons each. The service would be more frequent, and would 
not be confined to a fixed line. No trams should be allowed over any 
of the City brid Even if they were so allowed, they would be af 
very little practical utility owing to the congested condition of the 
London streets. Blackfriars Bridge, which had the best approaches 
on the City side of the river, still presented a formidable obstacle to 
any through traffio between south and north, owing to the necessity of 
passing through Ludgate-circus, a difficulty which could only be 
obviated by a suspension bridge being erected to carry the north and 
south through traffic. Relief streets should also be constructed. 

The Chairman: Do you not think that omnibus proprietors will see 
the advantages of motor traction ? — Ves. 

Then you will not want a law making that compulsory !—I would 
not do it immediately, to cause immediate alteration, but I think a 
law might very well be enacted that all new omnibuses should be 
constructed for motor traction. Whether the law is passed or not, I 
think it will come in timo. 

The Commission adjourned till Thursday next. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Woolstanton and Burslem.—The Guardians will shortly invite 
tenders for supply iog the workhouse with an electric light installa! ion. 


Aberdeen.—The Council have authorised the engineer to obtain 
tenders for the ad litional plant for the Ferryhill station. The esti- 
mate is about £20,000 


Hastings. — The Oorporation invite offers for the supply of 
alteroating current motors to consumers on a hire-purchase agreement. 
Proposals by Jan. 50. See advertisement. 


Marcinelle (Belgium). —The Municipal Authorities of this town, 
in the province of Hainaut, require tendera for erection of an electric 
station and supply of current. Tenders by Feb. 26. 


Bristol.—The Corporation invite detailed particulars of standard 
single-phase H.T. and three-phase E.H.T. switchgear. Further 
particulars from the City Elec rical Engineer. See advertisement. 


Kirkoaldy.—The Corporation invite tenders for seven motorcars 
for their tramways. Specifications, etc., from Mr. O. F. Francis, 
Electricity Works, Victoria-road. Tenders by Feb. 1. See advertise- 
ment. 

Maratea (Italy).—The Municipal Authorities require tenders for 
an electric lighting installation. Particulars may be obtained from 
the Secretary of the Municipality, Maratea, Province of Potenza, 
Italy. 

Whitby.—The Urban District Council invite tenders for the supply 
and delivery of feeding and distributing mains Specifications, ete., 
from the Electrical Engineer. Tenders by 10 a. m. on 25th inst. Ses 
advertisement in last issue. 

Canterbury.—The Ccrporation invite tenders for supply and 
erection of four motor-driven centrifugal pumps for lifting sewage. 
Specifications, etc., from the City Electrical Evgineer. Tenders by 
Feb. 8. See advertisement. 

Pontevedra (Spain).—Tenders are invited for the cons'ruotion of 
an clectric tramway from Mondariz to Poirino. Particulars may te 
seen at this office, or obtained from the Public Works Department, 
Madrid. Tenders by Feb. 12. 

Edinburgh.—The Corporation invite tendera for engire and 
dynamo for electricity supply station at M’Donald-road. Specifica- 
tions, eto., from the Electrical Engineer, Dewar-placa Station. 
Tenders by Feb. 22. See advertisement. 

Wiring. — The May.Ostway Fire Appliances, Limited, invite 
tenders for wiring the Govan Ropeworks Company, Govan, and Maxwell 


and Sons, Dundee. Particulars f.om Managiog Director, 49, Queen- 
street, Glasgow. Tenders by Jan. 27. S'e advertisement. 

Zurich (Switzerland).—The Municipslity require about 200 single- 
x alternatiog-current meters ss follows: 100 five-ampere 100-volt, 

10-ampere 100-volt, 50 15-ampere 100-volt. Tenders to the 
Vorstand des Bauwesens II, Stadthaus, Zurich, hy 51st inst. 

West Ham. —Tende:s are invited for supply of engioe-room stores, 
cab'e, recording wattmeters, doub!e-pole house cut-out boxes, travs- 
formera, incandescent lamps, and coel. Particulars from Central 
Electricity Station, Abbey Mills, West Ham. Tenders by Feb. 11. 

Baroelona. —Tenders for public aro lighting will be received at the 
Town Hall, Cisos Copsistoriales, by Feb. 9. Particulars may be 
obtained there or at the Local Government Office (Ministrelo de ls 
Gobernacion), Madrid, or at this office. Sixty-four arc lampe are 
required. 

South Shields.—The Corporation invite offers for the lease of 
certain of the tramways to bə constructed ia the borough, together 
with the stables and zehn Particulars can be obtained from Mr. 
s n Hayton, OCourt-buildinge, South Shield. Tenders by 

arch 12. 


Leyton.—The Urban District Council invite tenders for the 
ectrical wiring and fittings and hot-water heating apparatus required 
t Norlington-road Schoo!s. Specification, etc., from Mr William 

Jacques, A. R I. B. A., 2, Fen-court, Fenchurch-street, E.C. Tenders 
by Feb. 2. See advertisement in last issue. 

London, N.— The Hornsey Borough Oouncil invite tenders for 

ection A) two dry-back or water-tube boilers ; (B) smoke-contuming 
apparatus; (O) two 500-kw. steam dynamos, one 100-kw. steam dynamo, 
two motor-generators. Specifications, etc., may be obtained of Mr. 
Robert Hammond, M. I. C. E., 64, Victoria-street, S. W. Tenders by 
10.50 a.m. on Feb. 8. See advertisement in former issue. 

Islington.—Tenders are invited for the supply and layiog on the 
solid system and drawing into existing conduits of lead-sheathed, 
paper-insulated, double-concentric and  triple-c re — high-tension 
feeders and low-tension distributors and pilot cab!e, with feeding, 
junction, aud service boxes. Specifications, etc., from the Bo 
Electrical Engineer, 50, Eden-grove, Holloway, N. 
Feb. 24. See advertisement. 

London, 8.W.—The Loudon County Council invite tenders for the 
roadwork aud platelayiag required for the reconstruction, for the 
electrical traction on the conduit system, of the existing double liae 
of cable conduit tramways from a point in Brixton-road, neir Hand- 
forth-road, to the present terminus at Streatham ; and for the con- 
struction, for the same system of electrical trac'ion, of a por ion of 
the authorised tramwiys in High-s'reet, Tooting, Merton-road, and 
Defoe-road. Specifications, etc., from the Engineer's Department, 
County Hall, Spring-gardens, 8.W. Tendera by 10 a.m. on Feb. 2. 


RESULTS OF TENDERS. 


HulL—The Telephones Committee have accepted the tender of Mr. 
T. S. Kaye, Bond-street, at £32. 14s. 2d., for tools. 

Wolverhampton.—The Town Jouncil have accepted the tender 
of Messre. Milnes and Co., Limited, for the supply of a salt-feeder car 
at £150. 

Bradford.—Mr. C. W. Webster's, Bradford, tender has been accepted 
for an install stion of electric lighting at the new district baths, Drum- 
mond-roa1. 

Scoarborough.—The tender of Mr. James Brunton, of Hull, at 
£4,848. 2s. Id., has been accepted for woo1-blo-k paving in connection 
with the laying of tramways. 

Birkenhead.— The offer of Mesesrs. Callender's Cable and Oonstruc- 
tion Company, London, to supply one mile of three-wire distributor 
main cable has been accepted. The price is about £700. 

Sydney.—lIt is reported that the Federal Postmaster-Gener;l has 
accepted the tender of an English firm for copper wire in preference to 
an American tender, which was 3 per cent. lower. The amount is 
£12,000. 

Kirkoaldy.—The Corporation have accepted the tender of Messra. 
Browett, Lindley, and Co., at £4,619, for a 430-kw. Browett- 
Laur nce-Scott generating set. There were 31 tenders received, whi-h 
included over 150 prices tor various combinations of plant. 

Radcliffe (Lanos.).—The Urban District Counc have accepted 
the tender of J. G. Statter and C»., Newhall-street, Birmingham, for 
lighting and traction switchboard and accessories, at £1,345. 12s. 6d., 
and the Forrest City Electric Copy. 5, Gore-strect, Piccadilly 
Manchester, at £368. 1s. 6d., for rail bonds. 

Ashington Coal Co.— An order has been placed with the British 
Westinghouse Company for a motor-generator set, consisting of a 
three-phase induction motor driv ng a direct-current generator. The 
motor will run on a 40-period circuit, at 480 to 500 volts, and 575 
revolutions per minute, driving by direct connection the dynamo, 
which at 480 to 500 volts will have a rated output of 200 kw. 

Blackpool — The Corpor ition have ordered from the British Westing- 
house Company a steam electric set, comprising a Browett-Lindley 
120 size three-crank, three-cylinder, triple-expansion engine driving 
a 450-kw. Westinghouss dynamo. The latter machine will be hori- 
zontally divided, and will be so compounded as to give 500 volts at no 
load, and 530 to 550 at fu'l load, at 530 revolutions per minute. 

Croydon.—The following tenders have been received for extension 
to electricity works: builders’ work, Messrs. S. Page and Son, £3 585; 
E. J. Saunders, £3,600 (accepted); Chas. Jackson, £3,635; Bulled 
and Co., £3,775; W. Potter, £3,823. 19s. 6d. ; Smith and Son, 
Limited, £3,929 ; Thomas and Edge, £3,982; J. Ferguson and Co., 
£3,990 ; Davis and Leaney, £4,023; F. W. Green, £4,153. 3s. 8d. ; 
W Roberts, £4,222. 1s. 7d. Chas Cooper, £4,225; G. A. Pillatt, 
£4,425. 1s. 3d. 


Tenders by 
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Bo'ness (Sootland).—The Town Council have received the follow- 
ing tenders for electrically lighting the new town hall and Carnegie 
J. H. Sinclair, Grangepans, Bo'ness, N.B. (accepted) .. £314 O 0 
Malcolm and Allan, 29, Lilybank-road, Glasgow...... ... . 333 17 8 


National Electric Construction Company, Greenock ...... 583 3 9 
Robertson and Hogg, 51, Nicholson-street, Edinburgh ... 392 0 0 
J. Milue and Sons, 133, George-street, Edinburgh ......... 455 10 0 


Blaensyohan Colliery.—Messrs. Pertridge and Jones, proprietors 
of the Blaensychan colliery, near Pontypool, Wales, have recently 
iven a considerable order for modern electrical plant to the British 
estinghouse Electric and Manufacturing Company, Limited. This 
includes a Westinghouse 112-kw. direct-current generator driven by a 
Belliss and Morcom engine of corresponding power, exhausting into a 
Korting ejector condenser. A three-panel marble switchboard will 
serve to control generator, motors, etc. The main purpose of the 
generator will be to supply power to a 100-h.p. Westinghouse motor 
coupled to a Markham haulage gear. 


Tyneside Tramways and Tramroads, Limited.—The British 
Westinghouse Company have received an order for the equipment of 
six electric tramcars for this company. The contract includes the 
trucks (Brill 21E) for four single-truck cars, and likewise for Brill 
No. 270 bogie trucks, 4ft. wheel base, for two cars. The double-truck 
ears will have four-motor equipments, with motors of the Westingbouse 
80 pattern No. 412 controllers, and the single-truck cars two-motor 
equipmente, with motors of the 80 pattern No. 210 controllers. The 
order also includes Westinghouse magnetic brakes for all cars, and 
heater equipments to be used iu connection with the brakes. 


BUSINESS NOTES. 


TRACTION. 


Cardiff.—The question of the rearrangement of the tramway fares 
has been deferred. 

Leith.—The Corporation of Edinburgh are petitioning against the 
Leith tramways order. 

Coulsdon (Surrey) —The Croydon Council have decided to oppose 
the Coulsdon Tramways Bill. 

Llanelly.—The proposed Bill of the Corporation in connection with 
the tramway undertaking is to be dropped. 

Coatbridge and Airdrie.—The tramway company expect to open 
the tramways for traffic in the firat week of February. 

Twickenham.—The District Council have decided to oppose the 
London United Tramway Company's Bill in Parliament. 

Walsall The Town Oouncil have placed an order with the Leeds 
Steel Company to supply 100 tors of rails for repairs, eto. 

Greenwich.—The new electric route from the Thames bridges to 
Gteenwich, described in our last iesue, were opened on Sunday. 

Milngavie,—The Town Oouncil have decided to oppose the proposal 
of the Glasgow Corporation to extend the tramways to Milngavie. 

Rotherham. —A special meeting of the Town Council has formally 
approved the promotion of the Tramways Bill in the ensuing session. 

Hindley.—The South Lancashire Tramways Company will probably 
commence the construction of the Market-street tramway route in 
February. 

Hull —Oolonel von Donop, R.E., has visited Hull for the purpose 
of inspecting the Hedon-road tramway route, which was recently opened 
for traffic. 

Middlesbrough.—The Town Oouncil have decided to dissent from 
the Bill which the Imperial Tramways Company are promoting in 
Parliament. 

Dumbarton —On the recommendation of the Road Board the 
County Council have decided to themselves apply for an electric light 
and tramway order. 

Bingley.—The District Council have confirmed their resolution to 
increase the period of the lease to the Mid-Yorks Tramways Company 
from 35 to 42 years. 

St. Marylebone.—The Borough Oouncil are recommended to adhere 
to their previous decision not to give consent to the proposed tramway 
in Tottenham Court-road. 

Dover.— The doubling of the tramlines on the Folkestone-road over 
the railway bridge was completed last week, when the trams com- 
menced to use both tracks. 

Wallasey.—The ratepayers have 55 an adverse vote in regard 
to the proposed Tramways Bill. The District Council have decided to 
take a poll on the question. 

Perth.— Messrs. Kincaid, Waller, Manville, and Dawson, of London, 
have been appointed as consulting engineers to the Town Oouncil for 
the tramways reconstruction scheme. 

The Highlands.—In connection with the scheme for a hydro- 
electric power station in the Highlands, it is proposed to construct an 
electric railway from Dundee to Stanley. 

Bournemouth.—4A ratepayers’ meeting has sanctioned the pro- 
motion of a Bill in Parliament to empower the Corporation to extend 
the municipal tramway system to Ohristchurch. 

Clydebank.—The Glasgow Tramways Committee will begin the 
construction of the tramway from the present terminus in Olydebank 
to the end of the burgh at Dalmuir probably in April. 

Welverhampton. — The parochial electors have unanimously 
approved the Oorporation Bil which seeks power to extend the 
tramways to Wednesbury and to run motor omnibuses, 


Chester.—The electrical engineer and the tramways manager have 


jointly prepared a report on the question of the proposed tramways 


extension to Boughton, with regard to route, service, etc. 

IMford.—A meeting of the parochial electors has rejected the pro- 
posals of the District Council for tramway extensions as embodied in 
the Bill which the Council are promoting in the ensuing session. 

Smethwick.—It was stated at the last meeting of the Town Oouncil 
that the tramways company had made arrangements with the Birm- 
ingham Corporation to run the trams straight through to the city. 

Rochdale,—It is believed that matters in connection with the pro- 
posed agreement between the Corporation and the tramways company 
for the transfer of the latter's undertaking are being satisfactorily 
arranged. 

Maoolesfleld. — A committee of the Town Oouncil has been 
appointed to confer with the promoters of the Oheshire tramways 
scheme which will shortly be brought up for parliamentary sanction or 
otherwise. 

Musselburgh.—At the last meeting of the Edinburgh Town Council 
approval was conditionally given to the sabstitation of the surface. 
contact syatem for the overhead system of traction on the proposed 
tramways. 

Heywood.—At a meeting of the Town Council this week it was 
reported that a working agreement has been made with the local 
tramway company pending the final transfer of the undertaking to the 
Oorporation. 

Exoossive Speed.—For driving his car at an excessive speed 
(alleged to be 16 miles an hour), and colliding with & cab, a motor- 
man in the employ of tbe London County Council has been fined £2 
snd 2s. costs. 

Exeter.—Sir Colin Scott Moncrieff, the arbitrator in the claim 
brought by the Exeter Tramways Company against the Corporation for 
£14,900 as compensation for the compulsory purchase of its property, 
has made his award at £6,749. 

Grimsby.—The tramways company have now completed two years’ 
working by electricity. Daring the second year they took 423,949 
units, or 63,949 units more than the minimum. During the first year 
they used 352,919 units, or 7,081 less than the minimum, 


Guildford.—The Light Railways Commission, at an enquiry at 
Guildford, intimated that they would be prepared to submit to the 
Board of Trade an order for the construction of an electric light 
railway connecting the centre of Guildford with the populous district 
of Stoughton. ° 

Aberdare.—At the last meeting of the District Oouncil, a letter 
was received from the secretary of the Trades and Labour Council 
asking the Council to take steps to obtain an electric tramway for the 
town. After some discussion the matter was referred to the Tramway 
and Electric Lighting Oommittee. 

Barrow.—The work of completing the reconstruction of the tram- 
ways is proceeding satisfactorily. The permanent way from Roose to 
the Abbey terminus is now completed, and the work of laying the branch 
into the tram-shed is proceeding. It is probable some of the cars will 
commence experimental running in a few days. 


Metropolitan Railway Co.—The Metropolitan Railway Oompany 
have declared a dividend for the past half-year at the rate of 3 per 
cent. per annum, with £11,500 placed to reserve and £21,000 carried 
forward. The dividend on the surplus land stock is at the rate of 
23 per cent. per annum, or the same as last year. 


Deptford.—The General Purposes Committee of the Borough 
Oouncil have reported in favour of making a contribution (not to 
excoed £21,000) of one-third the coet of the necessary local street 
widenings in connection with the proposed London Oounty Council 
tramways from Lewisham High-road to Forest-hill. 


Compotition.—Last week the chairman of the Caledonian Railway, 
at a special meeting in Glasgow, announced that, owing to the depressed 
character of trade and the development of the competition of electric 
traction, the directors had agreed to defer, if pot abandon, certain 
schemes which had been estimated to cost one million sterling. 


Torquay.—The Town Council at a special meeting on Thursda 
last week approved the Tramways Bill and the draft agreement wit 
the Dolter Electric Traction Company, subject to the inclusion of a 
clause protecting the Oorporation against damage to their pipes in the 
streets from eleotrolysis. The estimated cost of the tramways is 

) 

Lewisham. — The Borough Oouncil have agreed to contribute 
£71,815, being one-third the cost of the necessary local street widen- 
ings in connection with the proposed London County Council's tram- 
ways from New Oross to Lee Green, from Greenwich to Catford, from 
Lordship-lane to Forest-hill, and from Lewisham High-road to 
Forest-hill. 

Newoastle.—The Tramways Committee have agreed to make a cone 
cession to clerks and others who are aggrieved that they have not been 
allowed to take advantage of the workmen's cars at the cheap rates. 
The committee have agreed that workmen’s cars at night may be used 
by the general public, if there be spare seats not needed by workmen, 
at workmen's fares. 

Leeds —In response to further representations of the men against 
the ‘‘split-tarn " system, the Tramways Committee have agreed that 
if after a fair trial the system should not work satisfactorily to refer 
the matter to the Conciliation Board. A poll of the ratepayers is to be 
taken on the question of promoting a Consolidation Bill, which includes 
powers for further tramway developments. 


Electro-Pneumatic Signalling.—The directors of the North. 
Eastern Railway Oompany have decided that the Westinghouse 
electro-pneumatic system of power signalling should be installed in 
the new Paragon Station at Hull, and the contract for the installation 
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has been let to Messrs. Mackenzie and Holland, of London and 
Woroester, British agents of the Westinghouse Company. 


Dublin and Lucan Electric Railway.—The accounts of the 
Dublin and Lucan Electric Railway Compeny for the half-year ended 
Dec. 31, 1903, show a profit of £1,625. After including the balance 
brought forward and providing for debenture interest, the directors 
recommend the payment of half.year's dividend on the preference 
shares, placing £700 to reserve fund, and carrying forward £359. 


Black pool.—At the meeting of the Tramway and Electricity Com- 
mittee this week, the tramway receipts from the three routes from 
April 1, 1903, to Jan. 14, 1904, were presented and as compared with 
the corresponding dates of 1902-1903 they present some very interest- 
ing figures. Altogether, the receipts on the three lines show a decrease 
of £225. 118. 7d., the passengers an increage of 248,622, and the 
miles ge a decrease of 38,768. 

St. Panoras.—At Wednesday's meeting of the Borough Council 
upon ccnsideration of the report of the Joint Committee or the elec- 
trifieation of tramways, an amendment was considered that in the 
opinion of the Council it is desirable that one system only of electrifi- 
cation shall be adopted throughout the borough, and that the London 
County Council be requested to reconstruct the whole of the lines on 
the underground conduit system. 

Bath.—The first accident on the new electric tramways system 
occurred on Saturday. when a runaway car collided with two wagons 
and did considerable damege. Going down a hill the trolley slipped 
off the overhead wire, and the electric brake could not be used. The 
rails were in a greasy condition, and the driver had only the hand 
brake to rely on, which, however, failed to check the course of the 
car. There were no persona] injuries. i 

Beokenham.—4At the last meeting of the District Council it was 
reported that the clerk had been rnable to obtain from the British 
Electric Traction ey the security which they undertook to give 
for the due performance of thoir obligatione under the heads of agree. 
ment relating to tramways. The clerk was directed to inform the 
company that under no circumstances whatever would the Council be 
prepared to postpone the question of the security. 


Paisley.—The Town Council have agreed to oppose the draft pro- 
visional order promoted by the Paisley District Tramways Company to 
extend the times for the completion of the tramways. e time fixed 
- for . by the present agreement is Aug. 17, 1904; the new 

order asks it to be extended for two years beyond that date. It is 
stated that Renfrew intends to oppose the order, and Johnstone is to 
be asked to fall into line as well in opposing the measure. 


Bristol. — The Bristol Tramways Company have been negotiating 
with the neighbouring district councils upon their proposals for 
extensions into the country, and with varying results. dome councils, 
like Westbury and Henbury, cordially welcome the scheme ; others, 
like Warmley, are asking terms which may possibly be unobtainable ; 
while Keynsham lays down conditions so a daca that the company 
have notified its withdrawal of the proposed section from Brislington 
to Keynsham. 

Wandsworth.—The Borough: Oouncil have passed a resolution 
asking the City and South London Railway Company to extend their line 
from Kennington through Brixton to Streatham Common. A reply has 
been received stating the directors have no intention of seeking powers 
to extend the railway in the direction indicated. It was added that 
the competition of the tramways has such a serious effect upon the 
traffic that the heads of the company are discouraged from embarking 
on farther developments. 

Lambeth.—The local Progressives are urging the Borough Oouncil 
to comply with the London County Council's request to ircrease their 
offer of £20,0CO to the full contribution - viz, £40,450—being one- 
third of the cost of street widening in connection with the electrifica- 
tion after purchase of the lines from Vauxhall to Norwood and 
Dulwich. A resolution to this effect was unanimously carried at a 
erowded meeting of ratepayers held on Wednesday under tlie auspices 
of the Herne Hill Progressive League. 

Liverpool .—At the last meeting of the Tramways Committee, Mr. 
Bellamy stated that during 1903 passengers had been carried to the 
number of 113,057,234, while the receipts amounted to £524,509. As 
compared with the previous year, there is an increase of passengers of 
3,721,649, and in receipts of £17,883. Contrasting these figures with 
those of 1897, the last year of the old tramway company’s control, and 
before the electric system was adopted, the increase is 194 per cent. in 
passengers and 80 per cent, in receipts. 


Darwen.— At the meeting of the Tramways Committee on Monday 
an application was made by the General Electric Company for per 
mission to equip one of the cars with a Oase guard. The applica- 
tion was referred to the electrical engineer, with authority to grant 
the required permission if considered effective. A sub committee was 
appointed to consider the question of the provision of further car-shed 
accommodation. The question of relaying Deane-road tramways was 
referred to the borough engineer for further report. 


City and South London Railway Co.—The accounts of this 
company for the half-year ended Dec. 31, 1903, show a balance 
sufficient, after providing for debenture stock interest, dividend on the 
preference stocks, and transferring to the renewal fund £1,500, to 
allow of a dividend on the consolidated ordinary stock at the rate of 
2 per cent. per annum, carrying forward a balance of £746. The 
dividend for the corresponding period lest year was at the rate of 
34 per cent. per annum, carrying forward a balance of £1,268. 


Paris Metropolitan Railway.—4A Reuter Paris message, dated 
Jah. 18, says an accident occurred that evening on the Metropolitan 
Railway between the Combat and Belleville Stations. It does not 
appear to have been of a serious character. A breakdown occurred in 
one of the trains, which was immediately emptied of its passengers, 


THE ELECTRICAL ENGINEER, JANUARY 22, 1904. 


as was the train directly bebind it. A third train which had been 
allowed to proceed under the belief that the line was clear ran into 
the ~~ stationary trains in front of it. Six passengers were slightly 
injured. 

Birmingham —A section of the Bigwood patent two-part rail and 
bonding for maay electric traction is beiog laid down in Suffolk- 
street as a trial test by the city authorities. e feature of the rail is 
its renewable top portion or hesd, which when worn can be removed 
without taking up the whole of the rail and the paving sette, and a 
new top substituted with very little trouble and expense. Fishplates 
are also dispensed with, and another feature is the method of bonding, 
which is concealed or hidden instead of on the outside of the rail, as at 
present. 

Halifax.—The Tramways Committee are reported to have replied 
in the negative toa request from the legal representative of a syndi- 
cate asking if they are prepared to relinquish certain of the powers 
which they possess with regard to the laying of tramlines from Halifax 
to Brighouse, the object of the syndicate being apparently to connect 
Halifax, Elland, Brighouse, and Huidersfield by tram. A similar 
request with regard to Brighouse is, it is understood, under coneidera. 
tion by the Brighouse Council. Application is to be made to borrow 
£10,000 for providing another generating sct for the traotion load. 


Penarth.—The District Council have received a request to resume 
negot ations respecting the proposed tramway. It is understood that 
the syndicate are prepared to meet the requirements of the Council, 
which they failed to agree upon at the last meeting— vz., the lowering 
of the crown of Cogin.hill, the rebuilding of the bridge over the Ely 
River, and the laying of a doubl» line, and not single lines, as was 
then suggested. On the applcition of tho promoters the Board of 
Trade have decided that the proposed provisional order shall be pro- 
ceeded witb, notwithstanding that the consent cf the local authorities 
concerned has not been obtained. 

Ashton-under-Lyne.—The Urban District Oouncil of Hurst intend, 
su'ject to the consent of the Board of Trade, to grant a lease to the 
Corporation of Ashton-nader-Lyne of the several tramways constructed 
by the Council under the Hurst Urbin District Tramwsy Order, 1900, 
for the term of 10 years. The yearly rent is to be the annual amount 
of interest and sinking fund which the District Council shall pay 
during the said term in respect of any money borrowed by them for 
the purpose of defraying the expenses incurred in obtaining the 
district order and carrying the same into «ffect, and also the costs of and 
incidental to the preparation and completion of the lease. 

Tottenbam Court-road —Before the Examiners of Private Bills 
at the House of Commons on Tuesday, the London Oounty Council 
objected to Messrs. Shoolbred and the borough of Holborn being heard 
against the pro Tottenham Oourt.road tramways on Standing 
Order proofs. The examiners decided that both had a right to be 
heard at that stage. These two opponents to the measure then stated. 
their case, which was to the effect that tbe London County Council 
had not the requisite consents, and therefore the Standing Orders had 
not been complied with. The examiners decided that there was a non- 
compliance with the Standing Orders in respect of the consents 
necessary, and the Bill would therefore go before the Standing Orders 
Committee on that point. 

Batley.— In Thorncliffe-road, Staincliff>, on Saturday afternoon, 
a car ran off the metals at a curve, and the driver and several 
persons were injured. The line was only recently opened, and is 
worked by the British Electric Traction Company. The driver suffers 
from concussion of the brain and severe bruises. There were eight 

ngers in the car at the time of the collision, and five of them were 
injured. It was at first thought that the acid nt owed its origin to 
the failure of the brakes to act, Lut as soon as the car had been 
brought back to the rails, and before any part «f the mechanism had 
been touched 4 test was made of the workiog of the Westinghouse 
magnetic brake with which the car was equipp:d. It was found to be 
in perfect workiag order, although the controller was dislocate 1 and 
the front platform badly broken up. 

Additional Traffic Returns.—Anglo-Argentine, £1,893 increase; 
Barcelona Ensanche y Gracia, £68 increase ; Barcelona, £151 increase ; 
Brisbane, £373 increase (month of December, £11,915, increase £371) , 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,659 ; Buenos Ayres and Belgrano Electric, £33 increase 
(month of December, £15,057, increase £1,C99) ; Calcutta, £372 
increase; Cape Town (month of December), receipts £18,088, expendi- 
ture £8 235; Isle of Thanet Electric, £27 increase ; Lisbon Electric 
(month of November), Nas dr 91,526 milreis, expenses 62,069 milreis ; 
Mexico Electric (month of December), receipts £47,600, expenses 
£21,400 ; Perth Electric, £197 increase (for the year 1903: receipts 
£62,097, expenses £34,871); Port Elizabeth (month of December), 
receipts £4,674, expenditure £2,962. 

Yarmouth.— At the last meeting of the Town Council the borough 
surveyor reported that in the event of the Corporation bec. ming owners 
of the Gorleston tramways it would be desirable to reconstruct and 
electrify them. He advised that the necessary cable for electric 
current should be carried across the Haven by the overhead method as 
the best fcr economy of construction, maintenance, and safety. The 
cost he estimated at £1,150. Considering the alternative of placing 
two cables under the harbour he put the cost at £2,509. The com- 
mittee had resolved to recommend the Council to adopt the overhead 
method, and appointed a sub-committee to deal with the question of 
the purchase of any ground required at Gorleston for the site of the 
steel mast and stays on that side of the harbour. The Council now 
decided to take no further action in the matter until they had con- 
sidered the question of the ferries. 

Accident at Cardiff —A tramway accident occurred on Wednesday 
last week in the vicinity of St. Andrew's-crescent. An electric car was 
pr: ceeding from the direction of Cathays towards Windsor-place and 
when passing the corner of the junction road the conductor noticed 
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that the standard post situate on the right-hand corner of St. Andrew's 
Church seemed to be wavering. Immediately afterwards the standard 
fell right across the roadway. The pole in falling broke the overhead 
wiree, and traffic for about a distance of 80 yards was interrupted. 
Before the electrical engineer arrived the current had been cut 
off. Prompt measures were taken to repair the damage. It is 
somewhat difficult to explain how the standard snapped. The 
more likely theory ie that the pole, being situate at a curve, was 
severely tested by the gale which blew all the morning and at last gave 
way. The damage was confined to the standard and the wires. 

West Ham.—The new regulations issued by the District Council for 
drivers and conductors of the electrical trams about to be inaugurated 
in the district are somewhat amusing reading. Conductors are to be 
freshly shaved each morning, except those growing or wearing beards ; 
they are to have their buttons and boots freshly polished each day ; 
they are to have their uniforms buttoned closely up, display no 
jewellery or watch chains, and if any buttons become loose they are to 
immediately stitch them on tightly again. Then, in the case of 
offensive persons getting on the cars, the conductors are to ask them 
quietly to alight, and if they refuse they are to remove them as 
quietly and gently as possible." Again, they are to stand on the rear 
platform with their backs to the cars, keep a look-out for passengers, 
and at the same time see that the cars in front of them do not loiter, 
though how this double duty is to be done does not appear. Altogether 
there are nearly 130 regulations for the men to mark, learn, and 
inwardly digest. 

Huddersfield.—At the last meeting of the Town Council the 
Tramways Committee reported that for the nine months ended Dec. 31 
last the receipts were £50,676. 178. 6d., or 9:83d. per car mile, as 
against 10:51d. in the same period in 1902. The working expenditure 
was £26,781. 6s. 11d., or 5:19d. per car mile. In the corresponding 
time in 1902 the expenses amounted to 5:835d. per car mile. There 
was a surplus of £5,895. 9s. 6d. after deducting £20,000. 1s. 3d. for 
interest on and redemption of debt. No provision for depreciation 
was included. A firm of solicitors wrote stating that they were 
negotiating for their clients with a view of constrncting a tramway 
between Halifax and Huddersfield, via West Vale and Elland or Brig 
house, and asking whether the Corporation would have any objection 
to the proposa line joining the Huddersfield tramways at their 
terminus. e town clerk was instructed to reply that the Corpora- 
tion have no objection to their joining the Huddersfield tramways, and 
that they welcomed the proposed tramways. 

London United Tramways (Railways) Bill. — The London 
County Oouncil have presented a memorial to the Examiners of 
Private Bills praying that this Bill may be reported to the House as 
having failed to comply with the Standing Ordera. The object of the 
Bill is to give more direct access between the company's tramways and 
the District Company's railways by the construction of railways to 
connect the tramways with the Ha:nmersmith Station of the District 
Company. The County Council allege that, although these works are 
described as ‘‘ railways,” they are not railways to the true intent and 
meaning of the Standing Orders, but are really tramways, and, as such, 
cught to be subject to the consent of the road authority. As an alter- 
native, the Oouncil contend that the proposed lines are partly tram. 
ways and partly tramroads, and ought to be subject to the Standing 
Orders applicable in such cases. The promoters, the petition proceeds, 
having failed to comply with these Standing Orders, or to obtain the 
assent of the Council as the local authority, the Bill has failed to meet 
the requirements of Parliament. 

Manohester.—The Tramways Committee have come to an agree- 
ment with the Gorton Council about the construction of tramways in 
Gorton-lane, Wellington-street, and Reddish-lane. The committee 
have to construct the tramways and take a lease on the same 
terms as those in Hyde-road. The Droylsden District Council have 
asked fora tramline from the Fairfield-road end of Openshaw a:ross 
Droyleden to the Droylsden Station, and in the event of the amalgama- 
tion of thet township with Manchester, the Tramways Oommittee 
reply that they see no difficulty in complying with the Council's wish 
within reasonable time. A special meeting of the City Council will be 
held on Wedneeday next for the purpose of confirming the propriety 
of the promotion ia the next session of a Bill to authorise the Oorpora- 
tion to construct tramways and street widenings withia and beyond 
the city, to confer further powers upon the Corporation aud neighbour- 
ing authorities with respect to the exercise of powers relating to 
tramways, wor ks, and electricity within and beyond the city, and for 


other purposes, 


LIGHTING AND GENERAL. 


Taunton.—The lamps connected during the past quarter were 
equivalent to 977 8.0 p. lamps. 
Milngavie.—The Town Oouncil are opposing the Clyde Valley 
Electric Compeny's provisional order. 
Acton. —Mr. W. H. Trentham is preparing plans and specifications 
for laying mains and for the sub-station. 
Stockport.—The Finance Committee have decided to apply fora 
loan of £882 for the electricity department. 
ord.—A number of additional electric lights are to be 
provided in each ward where most necessary. 
Hull Telephones.—The charges for second instrumenta to a sub- 
scriber will be 20s. for wall instruments and 25s. for table stands. 
Brechin.—The District Council have granted the Angus Electric 
uen Company permission to lay a cable in a road at the west side of 
rechin. 


Chester.—The Town Council wil oppose the Cheshire Electricity 
and Power Gas Bill, with the view of excluding (except with the con- 
T 2 the Corporation) the city of Chester from the powers sought by 

e Bill. 


the electric light works at a premium of £30 
to a month's trial. 


Boston.—The Board of Trade will defer consideration of the ques- 


tior of revoking the electric lighting order for a period of one year 
from 8th ult. 


Ilkeston.—The Town Oouncil on Tuesday accepted an offer of a 


loan of £70,000 for the purposes of the tramways and electricity 
undertaking. 


Morecambe.—The Council have accepted a pum alge ate » 
or three years, subjec 


Chili Telephone Co.—The directors have declared an interim 


dividend at the rate of 6 per cent. pef annum for the six months 
ended Sept. 30 last. 


Carlisle.—The electric lighting cable is to be extended from its 


present termination in Irishgate Brow to Oaldcotes, Caldewgate, at an 
estimated cost of £400. 


Stoke Newington.—The Electric Lighting Committee have elected 


Mr. Councillor White, LL.D., as chairman. This committee is to he 
constituted a standing committee. | 


Battersea.—It has been decided to increase the plant at the central 


electric generating station, at a cost of £11,000, in order to cope with 
the winter demand for electric current. 


St. Marylebene.—At a public meeting on Tuesday a resolution 


was passed against the promotion of the Bill by which the Council 
seek power to raise the funds for the electric lighting purchase. 


Rawmarsh —The Urban District Council have appointed a deputa- 


tion to interview the New General Traction Company and the Board 
of Trade with reg ud to the extension of the electric lighting order. 


Houghton-le-Spring.—The U.bin District Oouncil will support 


the North of England Electrical Power Supply Company's application 
for an Act of Parliament for proposed electrical power distribution 
orders for the North of England. 


South London Electric Supply Co.—The company reports 


having sold during the quarter ended Christmas last 2,009,230 units, 
realising £18,230. The figures for the corresponding quarter in 1902 
were 579,167 uni's, reslising £7,412. 


Colwyn Bay.—The electrical engiaeer in his last report stit«d that 
17,671 units of electricity wer» generated in the past month, and 


number of consumers connected up to date was 175. A number of 


additions] street lamps are to be provided. 

Heywood.—The consumption of electricity for the month of 
November, 1903, was 7,725 units. The electrical engineer's report 
with reference to the lighting of the electrical arc lampe in the Market- 
place is before the Watch and Baths Oommittee. 

Lowestoft.—The electrical engineer in his last report stated that 


during the past month 16 new consumers were connected to the mains, 


representing 702 8.c.p. lamps. There were connected to the mains 


458 consumers, representing 22,500 8-c. p. lamps. 


Lichfield.—A meeting of the Ratepayers’ Association last week 
passed a resolution in favour of the “PP ication of the Corporation for 
a supplemental ee order for electric lightiog at Whittington 
Barracks and other portions of the rural district. 

Chichester.— The Corporation being the undertakers for the 
purposes of the Chichester Electric Lighting Order, 1898, propose to 
transfer their powers, duties, and liabilities under the order to the 
Chichester and District Electric Supply Company, Limited. 

Coventry.—The Electric Light Committee on Monday decided to 
purchase, subject to the sanction of the Local Government Board, a 
new engine and alternator of the same type as those last installed, at 
the price of £1,760 for the alternator and £4,169 for the engine. 

Beccles.—At the last Town Oouncil meeting a letter from the 
Southern District Electricity Corporation was read, stating that they 
were unable to proceed with a provisional order this year, but would 
probably communicate with the Corporation upon the subject before 
next year. 

Canadian Electric Traction Co., Limited.—This oom pany has 
been registered with a capital of £120,000 in £1 shares, the object 
being to construct, improve, work, lease, administer, or control 
electric, steam, and other railways and tramways and electrical storage, 
power, or lighting works, ete. 

Grimsby. —At the last meeting of the Corporation Public Lighting 
Committee, Mr. Vignoles, electrical engineer, reported that during the 
month there had been an increase of 5,364 units for traction as com- 
pared with the corresponding period last year, 730 units inorease for 
public lighting, and 7,792 for private consumers, 

Burnham —The question of the provisional order of the Maiden- 
head Corporation Electric Lighting Committee came before the Parish 
Council on Wednesday. The price agreed upon is 4d. in excess of 
that charged at Maidenhead for each two-thirds of a mile beyond the 
borough boundary, and a reduction for power purposes. 

Middlesbrough.—The borough electrical engineer (Mr. H. M. 
Taylor) has presented a report in which he remarked that better street- 
lighting meant less police supervision and increased facilities and 
comfort for the townspeople. He recommended the committee to 
accept the offer of 40 arc lamps at a cost of £20 each per annum. 


Basingstoke.—At a meeting of burgesses last week a resolution 
was passed against the Parliamentary Bill promoted by the Town 
Council for power to provide a supply of electric power and light, a 
dust destructor, and better provision for the improvement, health, 
government, and finan<e of the borough, involving about £108,000. 


Aberdeen.—The Secretary of Scotland has consented, pursuant to 
the provision of the Elestric Lighting Acts, to the borrowing by the 
Town Council of a further sum of £65,000 for the execution of 
capital works under the Aberdeen Electric Lighting Order, 1890, 
raising the total sum authorised to be borrowed for that purpose to 


£250,000. 
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St. Jamoes's and Pall Mall Electric Light Co.—The directors 
recommend a dividend for the half-year ended Dec. 31 last of 7s. 6d. 
per share, together with & bonus of 2s. per share on the ordinary 
HE a dividend of 124 per cent. and bonus of 2 per cent. 
or 1903. 

Leamington.—The Town Oouncil have adopted a recommendation 
of the Pump-Room Committee re the specimen electric light and 
incandescent gas lamps exhibited in the Winter Hall, that the 600-c.p. 
Lucas gas lamps be adopted with an additional lamp (making nine in 
all), as recommended by Mr. Berridge, the coat of the installation 
being £30. 

Paisley.—The Oouncil have signed the agreement with the National 
Telephone Company regarding the question of underground wayleaves. 
The company has declined to accede to the request of the Council to 
abolish the terminal fees charged for obtaining connections with other 
systems on the ground that, if these fecs were abolished ia Paisley, 
it would form a precedent for their abolition in other parts of the 
country. 

Penrith.—The majority of the Urban District Council have not 
decided to resign their seats by way of reply to the resolution of pro- 
test against the electric lighting scheme sent by the 8 8 ers a week 
ago; and the General Pu s Committee are having a al statement 
of the case prepared, showing how the matter stands, and, presumably, 
iucorporating the information asked for by the opponents of the 
measure. 


Kensington.—Sanotion has been given to the undermentioned 
electric lighting Com pan es relative to proposed extensions of their 
mains, etc., in the borough, as shown on plans submitted— viz. : 
Kensington and Knightsbridge Electric Lighting Company, Vicsrage- 

te and Elvaston - place; Notting Hill Electric Lighting Company, 

ortobello-road ; Brompton and Kensington Electricity Supply Oom- 
pany, Evelyn-gardens and Collingham-road. 

York.—The first of a series of four new engines that are to be 
erected in the new portion of the works was started running on Friday, 
and the supply henceforth will be materially supplemented. The 
engine is of 1,000 i.h.p., and will give 1,100 h p. withont alterations 
to the valve settings. Preparations are in progress for the erection of 
the other three engines, two of which will be similar im size, while the 
remaining one will be even larger, approximating 2,000 h. p. 


Maoolesfield.—On Monday afternoon the Electricity Oommit‘ee of 
the Corporation visited the works, at Openshaw, of Messrs. Orossley 
Bros., whose gas.engines Messrs. Crompton and Co. propose to use in 
the scheme they have submitted for supplying the borough with elec- 
tricity, The committee particularly inspected one of four large gas- 
engines, of 650 h.p., and costing something like £3,0CO each, which 
are being made for Americs, and upon which a daty of 60 per cent. will 
have to be paid. 

Bridgnorth.—The Rural District Council are objecting to the 
application of the Shropshire and Worcestershire Electric Power 
Company for an elestric lighting order as far as the parishes within 
the Bridgnorth rural district are concerned. The Town Council have 
also considered the draft provisional order, and given instructions for 
the application to be refused. The object of the opposition is to 
obtain the insertion of protective clauses in the interests of the 
Corporation and of the ratepayers. 

Stock Exohange.—The Stock Exchange Committee have appointed 
Jan. 27 a special settling day for West London and Provincial Electric 
Supply Company's further issue of 5,7635 ordinary shares of £1 each, 
fully paid, Nos. 19,892 to 25,654 ; and 5,763 6 per cent. cumulative 
preference shares of £1 each, fully paid, Nos. 41,915 to 47,677. 
Application has been made to the committee to allow the Isle of Wight 
Electric Light and Power Company's £50,000 44 per cent, debenture 
Stock to be quoted in the official list. 

Greenock.— The Corporation have resolved to adopt the motor. 
hiring m and Mr. Robertson, engineer, is preparing a draft of 
proposed conditions of hire. During the month ot December the units 
generated at the Corporation works amounted to 89,415 for private and 
publie supply and 62,273 for traction supply—total, 151,688, against 
140,780 in the corresponding period 12 months before. Port Glasgow 
and Gourock are considering the question of introducing electric light- 
ing, and the engineer is about to report on the practicability of giving 
these towns a supply from tho Oorporation works. 


Ferranti-Schuler Motors.—The Lahmeyer Electrical Company, 
Limited, of 109-111, New Oxford-street, inform us that they have 
taken over the sale in thie country of the Ferranti-Schiiler single- 

hase alternate-current motors pending a permanent settlement. The 
arge Mri torque given b7 this type of motor makes them of great 
service for lift and crane work. The firm have had very considerable 
experience with these motors, having manufactured and sold on the 
Continent a large uumber of the same. It will be remembered that 
the rotors of these motors are provided with commutators as well as 
with slip-rings. 

Edmonton.—The Urban District Council at a small meeting of 
members have at last decided to adopt a scheme for lighting the dis- 
trict by electricity. Both Mr. Hammond and Mr. Hawtayne submitted 
schemes—one estimated to cost £44,000 and the other £35,000. The 
former was adopted, and Mr. Hammond has been appointed as con- 
sulting engineer. It will not be necessary to carry out the scheme in 
its entirety at first, but in order to protect their provisional order the 
Council must take action, or by the time the enquiry is held, the 
loan sanctioned, and the work commenced, the time allowed by the 
Board of Trade in which to make a beginning with the undertaking will 
have expired. Opposition at tho enquiry is expected. ` 


Cardiff. —The question of the lighting of James-street, Docks, has 
been referred to the electrical engineer for report. Mr. Arthur Ellis, 
borough electrical] manager and engineer, reported on Tuesday that 
there were at present 969 consumers whose premises were connected to 
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the mains, with a total equivalent of 103,760 rig ME The total 
at the corresponding period last year was 75,666, being au increase of 
37 per cent. in total connections, The revenue was—for street-lightin 
7a. 6d., and for private supply £35,811. 126. 3d. The estima 

revenue for the corresponding month last year was £2,615, being an 
increase of 46 per cent. The total number of units generated for the 
month reached 418,281, and at the Eldon-road station the increase 
was some 14,277 units. Notwithstanding the fact that they were 
pa ing e little more for coal, the generation coats had been elightly 
reduced. 

Nernst Lamps.—We have received from the patentees, the Elec- 
trical Company, Limited, 121 to 125, Ohsring Cross-roed, W. O., a copy 
of a letter they have received from Mr. E E. Hoadley, borough elec- 
trical engineer of Maidstone, about Nernst lampe for street-lighting 
as follows; ‘‘I have just received the for the life of the last 
100 J. ampere Nernet burners which we have used for street-lighting, 
and I thought that you would be pleased to know that the average 
life of this last 100 under street-lighting conditions works out at 
598 hours.” We are informed that Mr. Hoadley is using several 
hundreds of Nernst lamps for public lighting, and the results are 
so satisfactory that large extensioos are being made, and that over 
20 other towns in the United Kingdom have also made experiments 
with Nernst lamps for atreet-lighting, and the results have in almost 
every instance been highly satisfactory. 


Blackpool—The electrical engineer (Mr. C. Furness) in his last 
report stated that the returns for December showed a slight decrease in 
the works output of 1,570 unite, as compared with the corresponding 
month last year, pei as follows: lighting—1902, 181,(82; 1903, 
179,059 ; decrease, 2,025. Oorporation trams—1902, 88,654 ; 1903, 
80,981; decrease, 7,673. St. Annes trams— 1903, 8,126; increase, 
8,126. Total units—1902, 269,736; 1903, 268,166; net decrease, 
1,570. The decrease of 1,570 units, he says, is easily accounted for, 
as the public arc: lighting for the month shows a decrease of 9,625 
units as compared with December, 1902, so that there is really an 
increase in private lighting of some 8,000 units. The returns for nine 
months ending Dec. 31 are: Lighting—1902, 1,006,468; 1903, 
1,000,524 ; decrease, 5,944. Corporation trams —1802, 721,048 ; 1903, 
856,645; increase, 115,597. St. Annes trams—1902, nil; 1903, 
54,157; increase, 54,157. Total units—1902, 1,727,516; 1903, 
1,891,326 ; net increase, 163,810. New consumers, nine months, 
1903, 49; ditto, 1902, 41; increase, 8. Mr Furness further points 
out that there is shown a decrease in lighting of 5,944 units, but asthe 
publie lighting output had been decreased to the amount of 55,000 
units during this period, there remained a slight increase in private 
lighting of some 27,000 units, and as this is only equal to 21 per cent., 
he considered the increase far from satisfactory, and attributed the 
stagnation in demaud to the want of a more popular system of charges, 
which he considers ought to be revised. 


Saltord.— Salford has been trying to emulate Bristol in the fashion 
of fires. An outbreak occurred in the Corporation generating station, 
Frederick-street, at about 8 o'clock on Sunday morning last. It would 
appear from the meagre reports to hand that the trouble was originated 
by a short-circuit among the cables in the balancer-room, whence it 
spread to the traction switchboard immediately above. Nearly all the 
traction feeders were involved in the conflagration which ensued, but 
the reports do not say any serious damage was done to the switchboard 
itself in this case. As it was Sunday morning very few cars were 
running at the time, aud there was consequently no serious 
disturbance of traffic. Current was borrowed from the Manchester 
system to run a few cars during the afternoon and evening. 

hat little damage was done to the lighting cables was 
quickly repaired, and the station staff worked heroically to 
restore the tramway feeder connections, which job was finished, we 
understand, in time to re-establish the full service of cars early on 
Monday morning. It is interesting to note that cable of Messrs. 
W. T. Glover and Oo.’s patent fire-resisting type were immediatel 
ordered to replace the rubber-insulated cables which had been dam 
by the fire. Particulars of this recent developmeut in cable manufac- 
ture were given in our issue of Dec. 11 last. We mentioned the suit- 
ability of the cable in connection with switchboards, little dreaming 
ti at such striking emphasis was to be given to our remarks within 
sight almost of Messrs. Glover'a works, 

Borough Theatre, Stratford.— As mentioned in our issue of the 
8th inst., the electrical installation at this theatre has recently been 
thoroughly renovated and extended. The ^urrent is generated in a 
spacious engine and dynamo room in the basement, which contains 
two 5 Premier gas engines connected by beling to two 
238. ampere dynamos The whole of the wiring is run in oak casin 
direct from the main switchboard situated in a specially - construote 
recess above the stage, the only access to which is through a 2in. 
oak door. The switchboard is of the contractor's latest type for 
theatrical lighting, and is fitted with single-pole switches and 
fuses on either side, and is also furnished with Lyons liquid 
resistances for regulating the flow of current to the lamps. 
Over 300 amperes are required to light the stage, for which 

urpose 200 32-c.p. and 200 16-c.p. incandescent lamps are 
distributed on five battens, on each of which 80 lamps are grouped — 
40 being white, and the remainder red and green in equal numbers, 
The floats, hanging lengths, and bunches also contain 250 3. c. p. 
lamps, equally distributed with regard to the colours, and 10 powerful 
arc limes are also used for special effects. The whole of the auditorium 
and front of the house is wired on the concentric system, the current 
for lighting the same being obtained from a separate source, so that the 
lighting of the stage and auditorium is entirely independent. The whole 
of the work has been executed in a thoroughly efficient and workmanlike 
style by Messrs, G. E. Taylor and Co., of Bush-lane, E. C, and Mr. 

. J. White is the electrician in charge. Mr. Fred Fredericks, the 
general manager, is to be congratulated on this latest addition to 
London theatre lighting. 
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Thames Ditton.— We understand that the Oouncil have informed 
Edmundson's Electricity Corporation that they are opposed to the 
grant of a provisional order on the ground that it would be prejudicial 
to the Council, that there was no demand for electricity for public 
lighting, and that the tramway company already had acquired power 
to supply electricity in a portion of the district. 

ftratford.—The Board of Trade have informed the Council that 
they will defer consideration of the question of revoking the electric 
lighting order for 12 months from the present date, adding that if a 
subetantial commencement of works has not been made at the expira- 
tion of that time, the Board as at present advised will not be disposed 
to allow the order to remain any longer in force. 


Stepney. —The Finance and Parliamentary Committee reported at the 
last meeting of the Borough Council that their attention had been drawn 
tə the Bill about to be introduced into Parliament by the E ist Lond or. 
aud Lower Thames Electric Power 1 This measure, if passed, 
would seriously affect the welfare of the Borough Oouncil's electrical 
enterprise, and, having been requested by the Electricity Committee to 
strenuously op the measure, they had decided to lodge a petition 
against the Bill and to oppose it in other directions. 


New Branch Office.—We are informed by the British Westing- 
bouse Electric and Manufacturing Company, Limited, that they are 
now in a position to receive visitors at their new office at Market-place- 
big Sheffield, whicb has hitherto been used only for correspond- 
en'e. This office is in charge of Mr. O. A. Slater, and considering 
the volume of business now being done by the Weetinghouse Com- 
pany in the Sheffield neighbourhood, it is anticipated that the new 
branch office will prove a great convenience to clients. 


Private Bills in Parliament.—The examiners of private Bills met 
for the first time on Monday for the purpose of enquiring into the 
questi mn of compliance with the Standing Orders by promoters of 
Bills for next session. It was decided that the following Bille, inte, 
alia, complied with the Standing Orders: Great Northerm Railway, 
Lincolnshire and Yorkshire Electrio Power, Manchester Corporation 
(Gen ral Powers), Baker-street and Waterloo Railway, Charing Oross, 
Easton, and Hampetead Railway, and the North and South Woolwich 
Klectrio Railway. 

p to the Tamworth electric light scheme 
continues, At the Rural District Council meeting on Saturday a let ter 
was rcad from the Wigginton Parish Oouncil objecting to the inclusion 
of any part of that pariah in the scheme for electric lighting promoted 
by the Tamworth Town Council, and asking the District Council to 
use their efforts to pen the parish. It was decided that formal 
notice of opposition sent to the Board of Trade and to the Town 
Council, giving as one of the reasons that notice of the Town Council's 
iutention to apply for the order had not been given to the Rural 
D.striot Oouncil. 

Cheshunt. —At the last meeting of the Urban District Coun.il, a 
letter was received from the North Metropolitan Electricity Company 
in reply to the Council's request that a clause should be inserted in 
the agreement compelling the companyto lay its mains within 18 months 
from the completion of the agreement. The company stated that, 
owiug to the present state of the money market and the political 
situation, it would not be prudent to undertake to do what the Council 
desired. They could not guarantee to do it under three years. It was 
agreed to leave the matter in the hands of the chairman and the cleik 
to negotiate with the company. 

Portsmouth Telephones.—In the nine months ended Dec. 31, 
1923, the number of municipal telephone instruments was more than 
doubled, the total being 1,500. About 100 orders are in hand, and 
the committee are looking forward to 2,000 subscribers in the near 
future, Cables for the extension are being laid and will be complete 
befure the end of the financial year, in March next. Two sub-stations 
are to be established in Portsmouth—one in Twyford-avenue, North 
End, and the other at Festing Bridge, Eastney. Financially, the 
telephones have been satisfactory. Since April 1 last a profit of £450 
has accumulated, after psying all expenses, including repsyment of 
loan and interest. 

King’s Lynn.—The electrical engineer in his last report stated that 
during November applications were received for 772 lamps of 8 c.p. 
or equivalent, making a total of 17,789 from private consumers, that 
one 28-h. p. motor was included in the increase, and that there were 
three extra consumers, making a total of 443. He submitted the 
following statement: units generated November, 1903, 53,031 (1902. 
45,522); units sold to private consumers (light and power), 22,627 
(16,802) ; units sold at power rates, 6,790 (2,515) ; cost of fue), stores, 
repairs, and wages at station, £132. 16s. 10d. (£111. 143. 2d.) ; cost 
of units generated, C:6012d. (0:61883.) ; wages of lamplighters and 
outside staff, £23. 13s. 10d. (£20. 9s. 9d.). 


Croydon. —At the last Council meeting the town clerk submitted a 
report upon the provisions of the Beddington, Ooulsdon, and Sander- 
stead electric lighting provisional order, and the committee recom- 
mend tbat he be authorised to take such steps as he may deem 
neccesary for saſeguarding the interests of the Corporation. It was 
decided to seek powers by the insertion of a clause in the next local 
Bill before Parliament to supply, in bulk or otherwise, electricity to 
any person, company, or local authority outside the borough boundary. 
The borough electrical engineer's report as to capital expenditure upon 
extensions to generating plant, £12,535, being a portion of the loan 
of £27,535 sanctioned in December last, is before the Finance 
Committee. 

Walsall.—The total number of consumers supplied on Dec. 51 last 
was 517. Daring the past month the total units generated at the 
station were 115,940. The total output from the main generators was 
111,697 units. The total units from the transformers were 87,871 
(estimated). The total units registered on the meters were 81,999. 
The machinery was run for 683 hours. The wages paid amounted to 


£125. Thesecond term of lectures on ‘‘ Electrical Engineering,” includ- 
ing lighting and power distribution, commenced last week at the 
Science and Art Institute, the subject dealt with being ‘‘ Incandescent 
Lamps and Lighting." A visit to the Corporation power station, 
Wolverhampton-street, has been arranged for the 23rd inst., when Mr. 
Wyllie, the borough electrical engineer, will show the students the 
generating plant for lighting and tramway purposes. 


Falham.—Electric mains are to be extended so as to eerve the 
wharves and other premises in the neighbourhood of Crab Tree. 
lane, and a 200-kw. sub-station constructed and fitted, in the first 
instance, with a 100 kw. capacity and necessary switchgear, at a total 
estimated cost of £950. Ihe Postmaster-General has been asked to 
lay the proposed telegraph line in Queensmill-road underground. 
Messrs. Deacon and Oo., on behalf of their clients, the National 
Electric Wiriog Company, having denied all Mes wit regard to 
dame ges, costs, aud expenses paid or incurred by the Borough Council 
in set liag the claims of the uufortunate victims of the accident at the 
Fulham baths 1.st December, the Council have appointed a sub com- 
mittee to take all necessary action to secure the payment by the com- 

any, and, in case of continued default, to enforce them to remely all 
Jefecis in the work covered by the contract of June, 1901. 


Burslem.—A deputation from the Tunstall Urban District Council 
recently interviewed the chairman and vice-chairman of the Electric 
Lighting Committee, the town clerk, and electrical engineer upon the 
subject of Burslem supplying electricity to Tunstall. The Chairman 
informed the committee that if the negotiations with Tuustall were 
carried to a satisfactory conclusion, it would be desirable to recoasider 
the whole scheme, and particularly the site where the plant should be 
erecte , and whether it should be driven by producer gis or by steam. 
Mr. Bremner (electrical engineer) has been iustructe4 to prepar: two 
schemes —one for supplying electric light for Burslem and Tunstall, and 
the other for Bursiem alone—giving details of the cost of a steam- 
driven plant and a gas-driven plant, and also showing the difference 
there would be in the cost of supplying elecuivity in bulk at the 
Tunstall boundary and of laying down mains for distributing the 
supply in Tunstall. The Local Government Board have been asked to 
suspend the holding of the local enquiry until the above negotiations 
are concluded. 

Morley.—The electricity works have now been established neaily 
six years, and the progress made may be judged from the fact that last 
year the cost of generating per Board of Trade unit was redu ed some- 
thing like one-half of what it was in 1902, while the consumption 
increased 40 or 50 per cent. At the suggestion of the electrical engi- 
neer (Mr. J. E. Ellis) during the past year new switchgear had been 
placed in the town hall sub-station, and during the summer months 
one-half of the electrical appliances in this station can be cut out, 
while at the generating works th» enlargement of the economisers, th» 
new feed pumps, and the ped gere of the system of distributing 
current direct to the mains, had also resulted in a great redu tion ot 
cost, There have been considerable extensions of the mains during the 
year, all of which are likely to prove remunerative. The increase in 
the number of consumers, consequent upon the reduction iu price to 
44d. per unit, with a discount of 5 per cent., was equal to 102 A 
cent., 5,425 8 c.p. lamps having been fixed during the year. The 
total number of lamps now fixed is 11,220, The arc lightiog in the 
streets is about to be improved. 

Newquay.—The Council have sealed an agreement with the 
Southern Counties Electricity Company consenting to their applica ion, 
the maximum charge for current to be 64. per Board of Trade unit; 
the Council to be charged for lighting at 4d. per unit, and fur power 
purposes 24d. ; private consumers 61. per unit, for power purposes 3d. ; 
no construction works to be carried out during the months of July, 
August, and September except by the Council's consent ; the corpora- 
tion to supply the Council's lamps when not at a greater distance than 
75 yards from a main without charge for connection, provided an 
agreement were entered into for a period of not less than three years ; 
no charge to be 1nade for meters for public lamps ; in case of purchase, 
the Council to give the corporation 12 months’ notice of their 1aten- 
tion to do so; purchase to be at a price agreed, or to be settled by 
arbitration, or on a sliding scale, as follows: if the purchase were 
within seven years, the prive would be the amount of capital expended 
plus 15 per cent., and if under 10 years the amount of capital plus 
10 per cent.; after 14 years the amount of capital plus 5 per cent., 
with a proviso that the works should be in a proper working order. 


Maidstone.—The Electricity Committee have been empowerel to 
put in wiring and fittings free in small houses at a cost of £2. 153. and 
£3. 15s. per house according to size, an extra 4d. per unit to be charged 
for electrical energy, and the supply given through slot meters, The 
revenue account for the quarter ended March, 1902, amounted to £614 
against £1,600 for the corresponding quarter last year, the amount for 
the quarter ended June, 1902, was £549 compared with £832 lar t year; 
for the quarter ended September, 1902, it was £884, compared with 
£1,250 last year ; for the quarter ended December, 1902, £1,284, com- 
pared with £1,900. These figures show an increase of 50 p«r cent. 
The total applications received up to the end of last year and consumers 
actually connected numbered 307, representing 25,429 8-c.p. lamps. 
The total costs of the quarter amounted to £850, leaving a groes 
profit of £1,030, a net profit, deducting £753 interest of loan, 
capital, less credits, and amount required for sinking fund, of £277. 
The demand is increasing both for lighting and power. The Highways 
Committee are about to consider and report on the cost to the Council 
of changing the present 4-ampere Nernst lamps to 4-ampere lamps. 


Aberdeen Telephones.— As already noted, the National Telephone 
Company have decided to reconstruct their system on the twin-wire 
system, and have asked the Corporation for sanction to lay the wires 
underground The sub-committee did not see their way to agree to 
the request of the Telephone Company, certain members maintaining 
that a considerable reduction should be given by the company in the 
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'* flat" rate, which is the crdinary rate for private instrumenta. The 
question was gone into by the Finance, Street, and Road Committees 
last week, and it was decided that certain proposals, incurring a reduc- 
tion in the present price, or rather an extension of service at the old 
rate, should be submitted to the National Telephone Company, and in 
the event of the latter accepting them, that the Corporation should 
grant permission to the company to lay their system underground, as 
requested. It was urged in the course of the discussion that, if some 
effort was not made to come to terms with the Telephone Company, 
the latter would proceed without delay tọ reconstruct their system, 
and a seasonable opportunity would be lost of having the advantage of 
an underground system. The question of having a municipal telephone 
was mentioned, but the idea was not seriously considered. 


London Gazette.—4A general meeting of members of the Electric 
Lamp Supply Company, Limited, will be held at 6, Guildhall. 
chambers, 31-34, Bas nghall.street, E.O., on Feb. 18, at 1 p.m., to 
have an account laid before them showing the manner in which the 
winding.up has been conducted and the property of the company 
disposed of. The partnership between Charles Hopkinson, Bertram 
Hopkinson, and Ernest Talbot, carrying on business as consulting 
engineers, under the title of Hopkinsons ard Talbot, 29, Princess. 
street, Manchester, and 26, Victoria-street, Westminster, has bcen 
dissolved. Mr. Charles Hopkinson will continue the practice at 29, 
Princess-street, Manchester, and Mr. Ernest Talbot will, in partner- 
ship with Mr. A. D. Stevenson, continue the practice at 26, Victoria- 
street, Westminster, under the style of Talbot and Stevenson. At an 
extraordinary general meeting of the members of the Rangoon Electric 
Construction Syndicate, Limited, held at 3, Princes-street, Storey'a- 
gate, Westminster, on Dec. 21, & resolution was ed that the 
company be wound up voluntarily. Mr. Frank Colborne Ridley, 3, 
Princes-street, Storey's gate, Westminster, has been appointed liqui- 
dator. The creditors of the Auxiliary and Light Railways and Tram- 
ways Company, Limited, are required to send their names and 
Sdirin and particulars of debts or claims to Mr. Frank George 
Armstrong Hitchcock, 20, Victoria-street, Westminster, by March ð. 
A dividend will be declared in the estate of Henry John Furniss, 
electrician, 54, Queen-street, Derby. Last day for receiving proofs is 
Jan. 30. Mr. Frederick Stone, official receiver, 47, Full-street, Derby. 


The Oxford.—The efficient train lighting which the electrical 
engineer has provided at this theatre in connection with the Wild 
West" ought to serve as & model to some of our suburban lines. 
Amazing is also the rapidity with which the whole installation is dis- 
connected when the Pullman used in the sketch is smashed to pieces. 
But where the engineer surpasses himself isin the artistic arrangement 
and brilliant effect and in the DEUS changes during a number called 
Bijouterie Moderne." The blending of the soft colours, the curious 
but highly artistic shape of the lamps and accessories used to provide 
& frame for some shapely maiden combine into one of the prettiest 
pictures produced by electricity on the stage this season. The rest of 
the programme is, as usual, all stars, and on account of the usual 
erowded state of the house, the means of fire prevention existent 
deserve a word of notice and praise. On the ground floor the audience 
and the exits are separated by a rope only, sections of which come 
easily undone if only one man rushes against it. The exits in the 
various tiers are numerous and well designated, the passages and stair- 
cases wide, and, what is of great importance, they lead into three 
different streets—that is to say, Oxford-street, Tottenham Court-road, 
and Hanwell-street. The numerous fire appliances are easily accessible, 
the hose being always connected and not rolled up, but placed ina 
kind of oblong basket on wheels, so that as soon as the muzzle is 
gripped the full length trails out, and the appliance is ready for use. 
Besides the firemen, whose rounds are checked by a number of tell-tale 
clocks, many of the attendants have their certificates, and are trained 
to act on an emergency. The whole house is lit by electricity only, 
and is, of course, wired throughout for a supply from two independent 
mains. 

Stafford. —An enquiry has been held into the Council's application 
to borrow £6,000 for electric lighting purposes. The total expendi- 
ture on capital account in connection with the electric lighting under- 
taking up to date is £29,887, in addition to £3,000 for relaying cables, 
which has to be paid back out of revenue, There were losses only 
during 1894-5, which amounted to £245. 18s. 4d., and the profits from 
1896 to 1903 came to £5,444 9s. Deducting the loss, the net gross 
profit was £5,198 10s. 8d. For the year ended March 31 last the 
gross profit was £1,489. 10s. Jld., which was almost double any 
previous year, and for the period ending March 31 a still larger 
amount is expected. As to whether there was any possibility of so 
utilising the system by which an annual profit could be made for the 
benefit of the ratepayers, Alderman Wright said, at the last Town 
Council meeting, he had every reason to hope that very shortly a profit 
would be made, and in dealing with this question they must take the 
two lighting concerns of the town together. Deducting the gross 
profit of £5,198 from £10,814, the amount paid for interest, sinking 
fund and depreciation, there was left a sum of £5,616 to bə provided 
from the rates during the last 10 years. Out of that sum loan capital 
had been repaid amounting to £4,600, and, therefore, the net charge 
on the rates for the decade ended March last was only £955. In the 
case of a private company the gross profit of £5,198 would have been 
available for depreciation and dividend, but the Corporation were 
obliged to repay their capital by degrees. The concern was only 
10 years old, and the committee had every reason to bo satisfied that 
it was quietly but steadily growing. There was every probability of 
the undertaking developing in the future, and the committee hoped 
that when it grew into a larger concern they would be able to reduce 
the cost of the motor power to such a figure as would be beneficial to 
the manufacturers of the town. At the present time they felt they 
ought not to charge the ratepayers with any deficiency that might 
arise through electricity being supplied for motor purposes at less than 
it could be produced for. 


PROVISIONAL PATENTS, 1904. 


JAN, 11. 


644. Improvements in and relating to eleotrical rail bonds. 
Kenneth Robison Stuart, Sydney Broughton-Haloomb, and 
Peter Macgregor, Bank. buildings, George-street, Sheffield. 

653. Dynamo casings. Szarbrücker Elektricitats Aktien-Geeell- 
schaft and Johann Emmerich, 51, Hohenzollernring, 
Germany. (Complete specification. ) 

656. Electric plug switch Alexander Brunton and William 
Macqueen Brunton, Battery House, North Queensferry, Fife. 

658. Improvements in rheostate. Wallace Fairweather, 65, 
Chancery-lane, London, (The Catler-Hammer Manufacturing 
Company, United States.) (Complete specification. ) 

660. Improvement in electric alarms. Marcus Plato, 37, Wal- 
brook, London. 

661. Improvements in and connected with obtaining metals 
by electricity. Jose Baxeres de Alzugaray, Suff Ik H -uee, 
Laurence Pountney.hill, London. 

674, Improvements in or relating to gas 


or vapour electric 
apparatus. Frederick William Le Tall Westi 


house- 

buildiog, Norfolk-street, Strand, London. (The per- 
Hewitt Electric Company, United States.) 

699. Improvements in electric stoves and heating and 


cooking apparatus. Joseph Augustus Bauer, 70, Chancery- 
lane, London. 

707. Improvements in electric block sigaallisg systems. 
Louis Charles Werner, 18, Southampton - buildings, Ohancery- 
lane, London. (Complete specification.) 

711. Improvements in controlling devioes for eleotrioally- 
driven vehicles. The Elektrizitits Aktien-Gesellschaft 
vormals W. Lahmeyer und Co., 47, Lincoln’s-inn-fields. 
London. (Date applied for under Patents Act, 1901, 
June 22, 1903, being dste of application in Germany.) 
(Complete specification.) 


JAN. 12. 


758, Improved process for insulating electrical conductors. 


William George Heys, 51, Deansgate-arcade, Manchester. 
(Walter Emil Ammon, United States.) (Complete specifi- 
cation.) 

788. Improvements in and means or apparatus for forming 
the joints in conduits for electric eables. John Holmes 
Sutton and Leonard Gregson, 33, Chancery-lane, London. 

789. Improvements in electric railways. Leon Wilbur Pallen, 
45, Southampton-buildings, Chancery-lane, London. (Oom- 
plete specification. ) 

810. Improvements in or relating to electric automobiles. 
John Smith Raworth, 46, Lincoln’s-inn-fields, London. 

818. Improvements in electric railway systems. The British 
Thomson-Houston Company, Limited, Henry N. Sporborg 
F. W. Carter, and Archibald Stannard Cubitt, 83, bance 
street, London. 

819. Improvements in and relating to electric motor.centrol, 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (The General Electric Oompany, 
United States.) 

820. Improvements in and relatiug to eloctric switches and 
the like. The British Thomsou- Houston Company, 
Limited, 83, Cannon-street, London. (The General Elec- 
tric Company, United States. ) 

831. Improvements in systems of electric motor control and 
in controlling apparatus therefor. The British Thom- 
son-Houston Company, Limited, 83, Cannon-street, Londoa. 
(The General Electric Company, United States.) 

833. Improvements in brush-holders for electric dynamos, 
motors, and tho like. The Phenix Dynamo Manu- 
facturing Company, Limited, and Herbert Alexander Jones, 
522, High Hoiborn, London. 

833. Improvements on and relating to telephone systems. 
Hope Redu.on, Rufus Lail Halls, Robert Haviland Couway, 
and Newton Frank Smith, 18, Southampton - buildings, 
Chancery-lane, London. (Complete specification.) 


JAN, 13. 


848. Improvements in electro-mechanical mechanism for oon- 
trolling, from the moving oar or train, the direotion of 
motion aud position of movable “shunting points” in 
tram or railway lines, and also in the bare electrical 
conductor from which the eleotric current is collected 
for propelling the electric tramoar or train. George 
Dudley Aspinall Parr, The Yorkshire College, Leeds. 

850. X-ray tube for use with alternating currents. Arthur 
William Clayden, St. John's, Polsloe-road, Exeter. 

869. Improvements in relays for recording, retransmitting, 
and controlling currents of electricity, and in appa- 
ratus therefor. William Ewart Gladstone Johnston, 
190, Upper Warwick-street, Toxteth Park, Liverpool. 

880. Improvements in automatic electric signalling for 
railways and tramways. Tom Thomas, Henry Brecknell, 
Edward May Munro, and Hugh Innes Rogers, Thrissell- 
street, Bristol. 

904. Improvements in telephone apparatus. Alexander Aber- 
crombie, 47, Victoria-street, Westminster, London. 
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JAN. 14. 

954. Improvement in variable-speed electric motors. Hen 
Metcalf Hobart, Oswaldestre House, Norfolk.street, Strand, 
London. 

959. Improvement on electric testing apparatuses. Gerhard 
Christisn Geisler, 19, Sale-street, Paddington, London. 

962. Improvements in induction coils. Vernon Warburton 
Delves-Broughton and John Austin Oole, 80, Oentral-hill, 
Upper Norwood, London. 

968. Improvements in electrodes for electro-chemicai pro- 
ceases. Richard Threlfall, 55, Chancery-lane, London. 

1006. Spark-extinguisbing apparatus for use in connection with 
electrical high-frequency circuits. Arsène d'Arsonval, 
63, Chancery-lane, London. 

1011. Improvements in and relating to electric winches. Hugh 
Laing, 70, Chancery-lane, London, 

Jan. 15. 

1020. Improvements in and in the manufacture of electric 
light and other suspension lamps. Frederick Ernest 
Spittle, 24, Temple-row, Birmingham. 

1027. Improvements in electric light switohes, electric bell 
pushes, and the like. George William Beldam, 15, Water- 
street, Liverpool, 

1036. Improvements in accumulators or secondary batteries. 
Theodore Pesestore, 6, Bank-street, Manchester. 

1044. Improved electrical contact maker for gas, oil, and all 
internal-combustion engines. Arthur Alltree, 279, Wilms- 
low-road, Fallowfield, Manchester. 

1050. Improvements in electric signalling mechanism. Percy 
Richard Julius Willis, Fife House, Kingston-on-Thames. 
(Albert Eli Caughey, United States.) 

1064. Improvements in the mouating and construction of 
overhead conductors employed in electric traction. 
John Brooke, 535, Chancery-lane, London. 

1078. Improvements relating to automatic electrical switches. 
Charles Herbert Offord and Thomas Herbert Marsh, 18, 
Southampton-buildiogs, Chancery-lane, London. 

JAN. 16. 

1126. Improvements in high-frequeney electric machines. 
George Beckett Batten, 2, Underhill.road, Lordship-lane, 
London. 

1138. Improvements in electric light fittings. Veritys, Limited, 
and Percy Garniss Ebbutt, Piume-street, Acton, Birm- 
ingham. 

1143. Improved electric arc lamps suitable for currents of 
low periodicity. Hugo Hirst and Arthur Ernest Angold, 
Peel Works, Adelphi, Salford, Manchester. 

1145. Improvements in and connected with adapters for 
affixing electric incandescent lamps to oil lamps. 
Bernhard Louis Meyer, 9, Tempest Hey, Liverpool. 

1176. Improvements relating to means applicable for use in 
connection with electric cars and other vehicles, for 
stopping the same, and for indicating the speed 
thereof. Charles Simmons, 45, Southampton-buildipgs, 
Chancery-lane, London. 

1187. Electric accumulator plate. Chaimsonovitz Prosper Elieson, 
45, Southampton-buildinge, Chancery-lane, London. (Com- 
plete specification. ) 

1197. Improvements ia electrical resistances. George Herbert 
Padgham, 63, Chancery-lane, London. 

1993. Improvements in electric transmission by three-phase 
currents for motor vehicles. Marcel Auguete Masson, 
45, Southampton-buildings, Chancery-lane, London. 

1205. Improvements relating to telephonic apparatus. Konrad 
Hóflinger and Karl Wolffhardt, 45, Southampton- buildings, 
Chancery-lane, London. (Complete specification.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Fcb. 4, 1904. 
1905. 
702. Eleotrie measuring instruments. British Thomson 
Houston Company, Limited, and Holden. 

1068. Method of and means for generating and distributing 
alternating electric current. Carolan. (General Electric 
Company.) 

1077. Couplings for electric and other wires. Boult. 
(Hofman. ) 

1776. Electric switches. Hunter and Hulme. 

2278. Electrical measuring instruments. British 
Houston Company, Limited, and Holden. 

2512. Electric incandescent lamps. Laybourn. 

2805. Magnetic clutches. Jenatzy. 

$705. Single-phase altornate-ourrent motors. Orompton and 
Co,, Limited, and Goldschmidt. 

Electrical switobes. Heywood and Heywood. 

Chain and pulley combination appliance utilised for 
raising and lowering weights at the extremity or 
other part of a ourve, aud protecting electrical con- 
ductors from the moving rope. Stevenson. 

Brakes, particularly brakes for electric tramcars. 
Vickers and Andrews. 

Dynamo-electrio machines. (General Electric 
Company. ) 


5291. Carolan. 


Thomson - 


Rathbone and Smith. 


5573. Electric arc lamps. 

5845. Construction of electrodes for storage batteries. Joel. 
5873. Electric arc lamps.  Hamilton-Adams. 

6145. Storage batteries. Fennell and Perry. 

7335. Electrico collector shoes or slippers for the insulated 


third rail of electric railways and tramways. 


Chambers. 


10395. Electrical incandescent lampholders.  Evered and Co., 
Limited, and Evered. 

11316. Electrically - controlled semaphore signals. Siemens 
Bros. and Co., Limited, and Ferreira. 

12101. Electric arc lamps. Angold, Hill, and Sir Hiram Maxim 
Electrical and Engineering Company, Limited. 

13547. Exciting and regulating alternating-current motors and 
alternators having collectors. Blondel. (Date applied 
for uoder International Convention, June 17, 1962.) 

18934. Electric storage batteries or accumulators. Pratt and 
Vince. 

21216. Eteotrio railways. Eader. 

21405. Electric energy meters. Siemens Bros. and Co., Limited. 
(Siemens und Halske Actien-Gesellschaft. ) 

21653. Coherers for wireless signalling. Clark and Thos. E. 
Olark Wireless Telegraph-Telephone Company. 

23482. Secondary batteries. Rosset. (Date appliel fr under 
International Convention, Nov. 24, 1902.) 

23854. Method of effecting a phase-shift of 90deg. or more 


between the pressure and the field in the shunt 
olreult of alternating current meters. Imray. (Siemens. 
Schuckert Werke G.m.b.H.) 


27196. Electric switohes. Hunter. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. E Last price 
Commereial and Industrial.— £ £ 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. H 
Aron Electricity Meter 6 p.c. Cum. Pref. Shares, 1 1-125, 000 1 .. 5165/16 
British Insulated and Helsby Cables, Ord., 1-100000 .... 5 6-64 
6 per cent. Cum. Pref., 1-100,000 ................ . 065 
— 44 per cent. Mortgage ‘Debentures .............. 100 .. 102-1 
British Thomson- Houston Co., 44 per cent. lst Mort. Deb. 
Stock, N is case c eet e ð 8 100 103-105 
British Westinghouse Elec. and Manut., 6 per cent, Pref., 
215,001-575,000 „ EN EON cians Sess 41-41 
4 per cent. Mortgage Debenture Stock . Er ES 91-97 xd 
Brush Electrical Engineering, UNT, Nos. 1-105, 751 2 e 3-14 
— Non. Cum., 6 per cent. Pref. ii.. 2 . 13412 
a per cent. lst Debenture Stock VR Ras S nae KR 100 .. -100 
r cent, 2nd Debenture Stock .............. 100 .. 84-89 
Callender” ble, Debentures ................ eee 100 .. 164.108 
0 . 5 6 %%% %%%%/[—%q % — ‚çRKkã e e 5 e 11-12 
5 per cent, Free . q 5 .. 8 52 
Crompton and (bi n hr 8 . — M42 
5 cent. Debentures.................... ee 100 .. 393103 
Edison and 8wan United, A" A Shares, 1-99,261 .......... 3 .. i 
'* A" Shares, 01-017,139 ........ 5 .. 4-l 
5 per cent. Debent uren 100 .. 768 
4 per cent. Deb. Stock, Red. .................... 100 . 72-77 
Electric Construction, Limited, Nos. 1 to 112,100 ........ 2 — 18 1 
7 per cent. Cumulative Prei. 105 v es 
4 per cent. Perp. let Mort. Deb. .............. = 100 xd 
Ferranti Limited, 5 per cent. 1st Mort. Deb. Stock, Red. 109 .. 90-95 
General 3 Company (1t MAN 5 per ene Cum. Pref. . 10 9320 
r cent. lst Mort. Deb. Stock ................ 100 .. 9598 
W. T. Henle ey's Telegraph Works, vrai —— ene ‘ ve 134-14} 
44 per cent. 555 3 ˙ä ee pude "e 54 
per cent. Debentures ................... e 00 .. 1086-112 
India Rubber, Gutta Percha, per Telegraph Works ...... 10 .. 1819 
4 per cent. Debentur ess 00 — 100-103 
Parker, Thos., Limited, Ordinary .................. eee 10 .. 144-154 
Telegraph Construction and Maintenance...............- 12 .. 35-36 
6 per cent. Bonddee - 100 .. 100-103 
Eleetrie Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 21 
44 per cent. Deb. Stk. Certa., an nv. .. 100 . 114-137 
Beard and Poole, Ordinary eee 10 — 12413 
44 per cent. Cum. Pref., 7 ,501- 15, QUU ride 10 94-104 
: per cent. Cum. Second Pref., 15, 001-22,500 . 10 11-12 
per cent. Debenture Stock, Red. ............ . 100 — 101-104 xd 
Bromley ( ont) Electric Light and Power Co., 44 per cent. 
lst Debenture Stock, Red. .................. eee 100 100-103 
Brompton and Kensington, Ordinary MI —À 6 — 10-104 
— r cent. Preferen dne 5 n 93 101 
Calcutta iiy 205001 W. Corp., Ordinary, Nos. 1-40, OO 8 E». 
Cambridge to Supply Company, Ltd., 210 Ord. . 2 85 ^ 
Central intral Electric Supply, LA., m cant. Guar Deb. Stock 100 . 106-108 
Charing "oig Strand, Nos. I-70, OO 5 .. 894 
r 1 Cum. Pref. 8 88 54-53 
ty Undertaking,” 44 p.c. Cum. Pref., 1-40, 94 i . 43-5xd 
— per cent. i Stock, Red. (Prov. "Certa. ). .. 103-105 
Chelsea rigid n ewskoxLleéo ida ERES as 885 
3 cent, Debenture2sss 100 .. 105-108 
City of London, Ordinary.................. .ꝑ 10 .. 104-103 
6 per cent. ne Camalntive EPP! 8 10 13-14 
5 per cent. Debenture Stock .................... in — 121-126 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) .. — 101-104 
Co inty of London and Brush Provincial, Ordinary........ — 7484 
6 per cent. Cum. Prein 10 . 114-1 
44 per cent. Debentures Prov. Certs. All pd. Rd. 100 — 107-11 
Edmundsons' Electricity Corporation, Ordinary, 1-50,000.. 5 6-64 
6 per cent. Cum. Preeꝶs : as 8485 
er cent. First Mort. Deb..................... 100 .. 103-106xd 
Electric Lt.& Tractn. Co. of Aust., Ld. 0p o Cm. EE, 1-30,000 5 . 34-44 
5 per cent. Debenture Stock, Rel.. 100 .. 82-97 
Folkestone PElectric Supply, Ltd., Ord. Nos. 1-10,000...... 5 ue 22 
per cent. First Deb. Stock, I //˖ ˙ 100 — 100-103 
Hove Electric ic Lighting, Limited, Ord., 1-15,000 .......... 5 74-84 
Kensington & Knightsbridge Elec. Lt., Ltd., buie. 121000 5 . 11-12 
— — percent. Debenture Stock Bed, cs sess = 100 100-105 
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Name. 5 Last price. Name. Amount Last prios 
£ £ £ £ 
Kensington and Knightsbridge and No Hil ........ 100 .. 101-104 British Electric Traction Ord. 1-300, 000 & 60,001-90,000.. 10 æ 114-113 
Kidderminster and Dist. Elec. Lighting and Pref. 10 — 99-104 — 6 per cent. Om. N., 50,001-60,000................ 10 — ME 
London Electric, eaasenoe eeeevces 69596952 2252 „6„ 2 26 „ „ „„ 3 ae 13-24 ee cee Debenture Stoch. 100 an 
6 per cent. Pref. ........ . 2 . 6 .. 97.100 Buenos Ayres an d Belgrano Tram., Ord.,1-100,000........ 8 5 34 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 .. 1 * A" 6 per cent. Om. Pf., 1-40,000 e . Ô ~ DEDI 
Metropolitan Ordinary r. . . . . . . . 10 — 17.18 — “B’ F ee M 
—— 44 per cent. M e pug Stock .... 100 .. 109-115 —— per cent. Deb. Stock, Red. .................. ..100 . 1041 
—— Š} per cent. Mortgage ure, Red. 2662 2 „„ (EEE E] 100 ee 96-98 — Prov, Cort. , all paid „% % „„ „ „ „ „ „ „ „„ 6 6 6% „ „% „6% „% „„%%ꝗ„%„%½. e 100 es 98-101 
Newcastle-upon-Tyne Electric SPP. , Ordinary . . D . 80-101 ipe Electric Tamsar Nos. 5 „32 1 AE 
5 5 CCF : Pi 10 City of A Team ways, 5 cont, Oum. Pret z. 100 AE. 
Notting H ectric Lighting ......................-. oe 154 cent. ortgage . .... — 
— 4 per cent. Firs Hirst Moet Debs. 47.5 om (Neg.) m Colombo Electric Tramways and Lighting „5 per cent. lst 
Oxford 1 x aoa Ordinary, 1 and 407-14 s .920600€9€ ry M Debenture Stock, Bed. 9**9092250960090992992959006€ 100 ee 109-105 
or ooi . CCC 8 . Oork El o Tramways and Lighting Oo., Ordinary ore . 10 .. 15-14 
Royal Rie videi gan. "il pes seat: First - X0 — oodd Cum, *€0900902000290000000990009026€ um ^e 11-12 
PE 26 66 6 es — Donar „ „ „ „ „ „0 „ 0 ence — 
— Markets Electric Su Ltd., Ord., 1 "12,000... 6 .. Dublin United Tramways ), Ord., Nos. 1-60,000...... 10 . L 
— Ü cent. Debenture Stock .......... RR 00 .. E] — 6 per 5 be, P00 issu dase 5 — 
3outh London on, Ordinary . 5662 2 2 „ 6 2 2 6 6 „ „60 ae 18. per cen 9006990099 e 
d. James's and Pall Mal, ‘Ordinary, 101-80,080 seisis ssa. CD. ca "T ee Ga hr. e ME w 
=a . t. Pref. eeeseeenesceeeoaces essen ee 859 LE 6 E EEEE 6 Bott 9 6 per cent. Cum. Pret... **95*009249€090090009099060€006€0900092808€8 all dud 11 
54 por conb. iy Oo. Dodd 80 b07 . E "E = hot hi 11 I ind ie PPA 100 . -11 
rban Hi c Ordinary, 8-50,007 .......... - e 0 ways an cent. 
jaaa 5 per Ar d den ulative Preferenoe, 50,001-80,000 5 io Cum. Pret., Nos. 30,001 60,000 MM UMANE E Dios b .. ha 
Westminster, Ordinary .....................- e D ~ a ng ‘per nent: Debeatare Bock V 100 .. 93 
——— 6 per cent. Cum. Pret., 110,101. 138,251.......... 6 .. Kidderminster and AE ting and Pret... 8 DA 
F (1901), cent. Cum. Pref. ....... . 10 . neu 
tri Railways.— r cent. 1st M b Stock, Red. .............. 100 108. 
Electric ays. Metropol! Electric Trams., De 208000 BY ny 90141, 314,016 e Vite 
London, Ordinary €»909095009992209909909909090000002 100 en 91-94 per cen evt to vm * t 
— ge cont. Pref. leferred ............ ""79090909.9 00 [ 98-101 New Genera! Traction, eene "ere et ee. *eceo "ce s. ee 1 
, ff ²̃lD.. . 100 . 91-94 FF IL LU egi) 100 — du 
—— 47.0. Deb. "took (Prov. Sori t Certa. „fully paid). 100 — 115116 xd pet cen ures, (Regd. — 
55 8 esse. 100 o 49-52 — — Hyde br way, Ordinary ......... 10 . 104-108 
—— 4 per cent. Debonture c 100 109.112 — , 9 per cent. Cum. res... ... . . . . · ·· 221 10 it 
— — 6 per cent. Pref. Stock B i...... e... 100 — — 126-129 Perth Elec Tramway (W 5.475 ee e 
o 100 123-126 Potteries Electric TOF: TE - 85 16 
—— 9,9 9? 9? e» 
"à Ol gs AG dee ce EN UE 100 .. 120-125 —— § pet cont, Cam. Brot, "s bao IDEE 15 — ‘nn ins 
verpool Over cent. Pref. .. es 2 2 62 6 „„ „6 26 — en 13- ————— per cen bebo ee 86 ons 
p aas rege 1 FFF — — a — — 1.7; Traction and Power Oompany— : i 
— cen Mortgage Debentures, Red., 1-1,700.. — æ 108-104 KI Ordinary. . . . - 
icai OU. OMM ecce ce ci -94 — guy 6 per cent. Preference . «969509 EZE „% „„ „„ 1 1 
— 005 44 per cent. Debenture Stock .. ... .. .. 100 p.c... 100 p.e. 
Eleetrie Tramways.— 
Anglo- Argentine, 1 -260,007 44-5 Telephones. — 
ermanent 6 per cent. Debenture Stock, 1888... — 125-130 National Telephone, Preferred... ns ao = oo ns 100 — 102-104 
Blackpool and Fleetw Tramroad 2 „ „„ „„ %„„%„ „ „„ 66% „6 „ "9920€ 10 es 1 -144 — — Deferred Stock *9999992900€200 e€"2920900090090060269 ee 77.80 
Brisbane Tramway Invest. Lim. Ord., 1-75,000 . TTTTTITIT 5 se — — 6 per cent, Cum. First Pref. 88 940900009 „„ OO 06 ^6 e^ em 13-14 
. b per cent. Cum. Pret., Kos. 1-75,000 .. 5 — 3M — per cent. Cum. Second Fre-)... — 13-14 
— cent. Deb. Stk., Red., Prov. eria. aiii 10 ia -102 R ep Mod P A * € 88 50 
e cent. Pret., Nos. 25,001 10 10 .. 10.10% xd —— 4 per cent. Deb. Stock, Red. 22 = 100-102 
— — 44 per cent. lst Mt. Debs., Non. 1-6,250, of each 40 .. 102-1 p.c. | Ovfemtal Telephone and Electric Company ......... 1 8 1 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Miles of 
Traffic Returns for Increase or x Accounts for past year, 
week decrease. single track Cost 
open. = per 
Line. : 8 " à; " Receipts car 
, Jurren ota assengers Car miles as- | Car (ile f mile, 
Ending 1903. | 1905. | Week, year. 1903. | 1905. | Ending receipts carried. run. s'nger mile, — i 
. Jan. 1 1s ki nm T 5 1S l : 8 . y 4 
Corporation....... an, 10 ,059 7 + 336 | + 7,678h 91 91 May 31 37,931 3,099,715 94,641 0-8 1302 1,970 51 
pero um 195662526276 — of 61 r EIN | 12,503 2,979,276 290,099 1:00 10:34 1,560 47 
Tramways ....- — — = 5 61 2 x A. 
Bera hen Corporation Ge „ 15 405 726 | + 81 + 1,454 24 24 March 250 40,964 | 7,234,106 | 826,55€ 6 11 1,705 | 744 
3lackpool Corporation p, A 215 261 |+ 10|4- 226 174 174 - 31 211,168 lé l 1,445 1:52 10:8 — -- 
Blackpool-Fleetwood Trams. | » 10) 15 182 3 — 51 | 164| 164| Dec. 51 30,925 | 2,043 84,989 |362 12 88 1,932 | 6:99 
Bolton Corporation Li y 1.628 1,455 | + 195 + 8,619 38 af March 5.704 17,761 1,896,247 11 10°75 | 5,450 5:87 
Bournemouth Corporation....| » 13 887 — = = 104 | 19) = - - — — 
Corporation , 17| 3,416 | 2,856 | + 550 417.951 | 41 | 41 — — — | — 
Deighton Corporation a 8 » li (41 614 | + 97| + 2,687h) 64 6) n 51 10.452.5 1,051,928 |100 | 10°10 — 
Bristol Tramways Company „ 16 4.548 4,019 | + 522 — 511 513 Dec. 31 223,480 | 41,192,899 | 5, 724! 114 1:30 9:38 | 4,543 — 
Burnley Corporation T » 16 fi 69) | + 127 — = — = = — — — — 
Burton Corporation ja M 231 T29 ba ar. — 2 
Cardiff Corporation ........- » 16| 1,851 1,595 | + 466 | +21,346 = — = Mad - 2 zs 
Carlisle Tramways Company — — — : 1 — — — * 31 € 6,016,595 520,12 ih — — 
Central London Railway. . „» 16) 7097 | 7,246 183| — 19M| € 6 „  91/567,225 | 45,505,110 | 1,276,571a | 1:87 666 59,076 |3568 
City & South London Railway! „„ 17 3,159 | 3,463 304| -  746h| 6% 6 „  91/1165,003a| 19,069,519a — — — — = 
T. and L. Company -. 14 596 421+ 51-4 13 — = - 1 i u 
d Corporation. T baxdnds » 19 195 196 | — 5| = 255 7:23! 7:23 March 319 12,941 2,360,735 254,279 125 1155 1,7u7 9-36 
Dover Corporation ........-- » 16 170 155 |+ 15|— 24 5 5 ta e A | a 
Dublin & Lucan Electric Ry...| „ I 5 719 |+ 16 TT l| - Dec. 51| 5,796 564,796 102,087 381 | 1562 359 | 768 
1 tric cars. 13 16 5,676 5,521 + 355 l ACSMCRS IULII. ) SGN 111 29 1 3421 Q n. 
Do * 1 715 605 T 101 46 46 | March 31/126,121 | 24,553,1X 429, 1:25 | 882| 2,741 | 506A 
Duadee City Tramways ...... » 19 780 709 |+ 71 — 22 22 May 15 55,874 084.522 752,814 jj 11 •2760 1,630 = 
Fass Ham Corporation ...... x 1 585 120 ＋ 150 + /! 10°75 | 10°75 | March 5157, 25,541 „971.337 0,224 61 9:355 | 2,357 = 
Facnworth eee. E 4 * x — IAM 4 AM : = — — 
Glasgow Corporation ........ 16 12,056 10,65: 11.989 4-47,685^| 124 124 May 351g 656,57 17 19 14,00 1:25 5,489 b| 740d 
Halifax Corporation.......... 15| 2,173 | 2,101 |+ 72| +5899 | 304 | 20 = 4. — — 
Huddersfield Corporation ....| „ 19 1,155 896 | -+ 239 - 34 34 March 31| 56,631A 15 | 1,21! ) i 11°14 1,618 | *6:3? 
Hull Corporation, E. 8........ » 26 1,957 1655 | + 302| +5 19 19 „ 51 87, 707A 21,060,599 | 2,218 949 | 5,004 | 50 
Ilkeston Corporation ........ » 14 114 — — . — — — — 
Kirkcaldy Corporation » 13 174 — = c-— — — A — 
Leeds Corporation 16| 4,877 4,432 | T 415 14,070 77 77 March! 2,656 7 5,651 111 10891 3,283 — 
Liverpool Corporation J ) 622 ) 52 + 295 4 284 101 101 Dec. 515, 304 0, 11,705,425 111 |10:34 | 5,000 6:88 
Liverpool Overhead Railway.. 17 59 1,431 |+ 12 231A! 154 154 June 19,252 | 10,466,72 5,1854 182 |19:30a| 5,110 — 
London County Council =» — — 0 tU - - 
Lowestoft Corporation ...... hn 48 135 - - - = 
Nelson Corporation 16 94 — — - = = = 
Newcastle-on-Tyne Corptn. . „ 16 3,441 2,7 + - 5i March 257 150,553 38, 474.12 579, | 109 4,175 | 6°17 
Portsmouth Corporation - R 29 3 Sept. 50| 47,601 9,168,157 8,157 124 17 | 1,643 — 
Rochdale Corporation ........ » AZ 115 100 | 4 15 — T 4 March 319 5,41 925,231 127,456 1388 KA — 764 
Rotherham Corporation ; 45] OM —. È — — 
Salford Corporation .. ........ „ 18) $315 | 2,028 | + +45,4 à me DEER: : — - — 
Sheffield Corporation ........ i» 12 1,148 — — — 54 Mar. 25g 216,703 | 56,812,019 1,925,083 0:904 10:428| 7,510 70 
Southampton Corporation .. . 855 i + o/ — 11 11 „ 9| 5,874 + 192,814 ‘946 11:436| 3,760 - 
Sunderland Corporation ...... „ 19 1,013 + 107 + 2,5 18°48 | 18:48 „ 310% 93,9 135,9 | 1,2 7 103 |113 3,243 64 
Wallasey U.D. 6 . 0 ^94 485 ＋ 111 + 3 10:5 | 10:5 „ ig 31,47 5 f 1°30 11* 593 1-03 
* Includes maintenance of N way and proportion of profits ans to the tramway companies for term of unexpired lease. a Train mile. 
b Per mile of single track. c Include rail and tram. d Including deprec 


tion. / Including one section of horse traction, g 1903, 


h Half-year's figures, 
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NOTES. 


Indian Electricity Act, 1903.—This Act, which 
received the approval of the Local Government last 
year, came into force on the 1st inst. It is understood 
to be framed on the lines of our own legislation on the 
subject, and applies to the whole of British India. 


Mechanical Road Carriages.—The recent series of 
lectures on this subject delivered before the Society of Arts 
by Mr. W. Worby Beaumont have now Leen printed in 
pamphlet form, and can be obtained on application to the 
secretary of the society. A charge of 1s. is made for a 
copy. 

Industrial Decentralisation — At the South- 
Western Polytechnic, Manresa-road, Chelsea, on Monday 
night, a popular debate will take place on the pressing 
question of. industrial decentralisation. All interested in 
the theme are cordially invited to be present. Mr. Herbert 
T. Scoble, P.A.S.L, will cpen the debate at eight o'clock. 


Municipal and County Club.—Sir Francis J. S. 
Hopwood, K.C.B, C.M.G., permanent secretary to the 
Board of Trade, will be the guest of the evening at a house 
dinner and smoking concert of the Municipal and County 
Club, Whitehall, to be held on Monday, Feb. 8, at 
7.50 p.m. Mr. Laurance Gomme, F.S.A., clerk to the 
London County Council, will preside. 


Honours —It is announced from Berlin that Lord 
Rayleigh has been appointed a Knight of the Order pour 
le Mérite for Science and Art. A message from Milan 
states that Mr. Marconi is to share with Prof. Grassi the 
yearly prize of £1,200, offered by the Royal Academy of 
Turin for the advancement of the physical sciences, for 
his work in connection with the development of wireless 
telegraphy. 

The Late Sir Frederick Bramwell’s Will.—Tho 
late Sir Frederick Joseph Bramwell left property of the 
total value of £100,798, including net personality of 
£91,955. Besides his large practice as a consulting engi- 
neer, Sir Frederick had interests in one or two electric 
lighting companies, and was chairman of the Kensington 
and Knightsbridge Electric Lighting Company, Limited. 
Sir John Wolfe Barry is one of the executors under the 
will. 

The Paris Metropolitan. With reference to our 
note last week, we are informed that the Westinghouse 
electro-pneumatic system of control is not the only one 
that is to be used on the Paris Metropolitan Railway in 
the near future. The French Thomson-Houston Company 
have just received a now order from the railway for 100 
complete equipments of their system of train control similar 
to that in use on the Central London Railway, the Great 
Northern and City Railway, the North-Eastern Railway, 
and the Metropolitan and District Railways, which contract 
was given after a most thorough investigation of all systems 
on the market. It is a compliment to British electrical 
engineering that the Paris Underground should adopt a 
system that is in use, or about to be adopted, on some of 
the foremost electric railway systems in this country. 


Twenty-Fifth Anniversary of the Incandescent 
Lamp.—The American Institute of Electrical Engineers 
has accepted the trusteeship of a fund which is being raised 
by the Edison Medal Association to celebrate the twenty 
fifth anniversary of the introduction and commercial 
development of the incandescent lamp. The permanent 
. maintenance fund will be about £1,000, and it is proposed 
to award the medal annually to the graduating student in 
electrical engineering who shall present the best thesis on 


{of 


some original subject. The competition will be restricted 
to students attending regular courses in electrical engi- 
neering at universities and colleges of the United States 
and Canada. The National Sculpture Society will select 
the design for the medal, which it is suggested should be of 
aluminium in view of the growing importance of that metal 
in electrical engineering. 

Electric Telpherage in Bridge Building.—The 
erection of the railway bridge across the River Zambesi at the 
Victoria Falls, South Africa, will be an engineering feat of 
gigantic proportions. According to the designs the structure 
will be the highest in the world, towering 420ft. above the 
water level in the vast gorge below, and it will have a 
length of 650ft. The construction of the bridge will be 
commenced simultaneously from both sides of the river, 
and it has thus been necessary to adopt some system for 
transporting the materials to the points at which the work 
is proceeding. This will be accomplished by electric 
telpherage, such as is largely used in America, and to a 
limited extent on this side of the Atlantic. The electrical 
cableway is now being made at the works of the Cleveland 
Bridge and Engineering Company, who hold the contract 
for building the proposed bridge. 

Electric Bakery.—The practicability of the use of 
electricity in breadmaking is emphasised by its adoption by 
a leading London bakery. Except in the moulding of 
special shapes the dough is untouched by the hand, elec- 
trical power being used in the various processes of manu- 
facture. The flour on arrival is run by electric lift to the 
loft on the third floor, capable of holding 1,000 sacks. 
Thence it is shot into hoppers leading to the dough- 
kneading machines on the first and second floors, being 
thoroughly sifted in its passage. The flour having fallen 
into the dough-kneader, water, yeast, and salt are added, 
the iron arms revolve, and in a short time the kneader 
rears up on end, and deposits the dongh in a trough ready 
placed for its reception. After being left for some hours to 
ferment the dough is placed in a machine which weighs it 
off to the required weight, and the same time moulds it into 
shape. 

Royal Meteorological Society. — The annual 
general meeting of this society was held on the 20th inst. 
at the Institution of Civil Engineers, Captain D. Wilson- 
Barker, F. R. S. E., president, in the chair. The report of 
the council described the work carried out by the society 
during the past year, and showed that there was an 
inerease in the number of Fellows. One remarkable 
feature was that out of the 13 deaths reported, four of the 
Fellows had reached the great age of 92 or more years. 
Tho Symons gold medal for 1904 was awarded to Hofrath 
Dr. Julius Hann, of Vienna, in consideration of his eminent 
services to the science of meteorology. ‘The president, in 
his address, regretted the want of liberality shown by the 
Government in affording financial aid for the development 
of this important science, and, in conclusion, urged the 
necessity of interesting the youth of the country in the 
matter by making it a spacial subject of school and college 
curriculum. 

I.M.E.A —The London borough councils, who are now 
being invited to the ninth annual convention of the Incor- 
porated Municipal Electrical Association at Derby next 
June and July, are apparently somewhat indisposed to con- 
tinue their membership of the association owing to fear of 
surcharge of the guinea subscription by the auditor. The 
subscription became due on the 18th of this month. 
The auditors surcharged the amount last year, but while 
the Local Government Board subsequently sanctioned it, 
the borough councils were informed that the Board could 
not undertake to withdraw any future similar expenditure 
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from the district auditors’ jurisdiction. Under these circum- 
stances the councils are chary of continuing their subeocrip- 
tions, although it is admitted that membership of the 
association is of considerable value to the electricity com- 
mittees. The disabilities from which the London borough 
councils suffer in regard to membership of various municipal 
associations and societies are causing considerable irritation. 

Photography of Electrical Phenomena.—At the 
Camera Club on Monday evening Dr. George W. Rodman, 
M.D., entertained a large audience with a paper on the 
above subject, which was illustrated by experiment. Some 
fine photographs of electric sparks and photographs of 
coins taken by electric spark were shown, the former 
comprising those of a single positive discharge from a 
point, a negative discharge from a point, a cumulative 
discharge from a point, and discharges from a sphere— 
the sphere in this case being the knob of a bedstead. Some 
very pretty effects were produced, especially with the 
sphere discharges, the frond-like impressions from the latter 
being most artistic in the case of the discharge from the 
negative pole. It was noticeable with all the photographs 
that the sparke from the negative and positive poles had 
clearly-defined characteristics of their own. The method 
which Dr. Rodman followed in taking the photographs was 
to place the plate between the two poles, the negative and 
the positive, using a coil giving a 10in. or Llin. spark. The 
photographs of the single point discharges were taken in 
the saith of a second. 

Rontgen Society.—A very interesting agenda has 
been arranged for the next meeting of this society, which 
takes place on Thursday, the 4th prox. It is what is 
known as “ discussion evening,” and the members will be 
invited to give their views on the subject of the production 
of photographic reversal through the action of various 
radiations. In order to promote ideas and give some 
tangible form to the discussion, Mr, Phillips has given the 
following headings as a basis, and any experimental data 
or actual photographic results which members may be able 
to bring forward will be gladly welcomed: (1) The 
phenomena of photographic reversal or solarisation pro- 
duced by white and coloured lights. (2) Reversal may be 
obtained with radium emanation. Which rays are most 
active in this respect, the a, B, or y? (3) No reversal with 
X-rays. Why? (4) General theory of photographic 
action as applied to No. 3. (5) Cathode rays unable to 
produce reversal. (6) Chemical action of X-rays. Do 
they “reduce” or “oxidise”? (7) Has the “strain” 
theory of photographic action any useful bearing upon 
No.3? (8) Necd of showing some marked connection 
between photographic and photo-electric phenomena. It 
seems to us that this method of starting a discussion on 
any particular subject without first, introducing it in a long 
paper has much to commend iteelf, and it is somewhat 
surprising that it has not been adopted by more scientific 
societies up tu now. 

City and Guilds Institute.—The presentation of 
prizes and certificates by the Lady Mayoress to the 
successful studente of the City and Guilde of London 
Institute took place at the Mansion House on Monday, the 
Lord Mayor presiding. After the distribution of the 
awards, Sir Wm. H. White, president of the Institution of 
Civil Engineers, gave an address, in course of which he 
paid a tribute to the splendid work which the institute 
was carrying on, and expressed the view that as a nation 
we had reached a very critical condition of affairs in 
connection with higher education. He did not advocate 
"servile copying of foreign methods,” but we must not 
be ashamed to learn in any school where there were 
useful facte to learn or experience to be gained. If 
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technical education were to hold its own, we must have 


a good system of secondary education and frank recogni- 
tion of higher technical training by employers. They all 
hoped to see in London before long established an institu- 
tion, complete and all-embracing, which would show what 
British technical edugation ought to be with the generoeity 
of private donors, with the assistance of the authorities of 
the University of London, and the traditional help of all the 
great associations of engineers and manufacturers. We 
ought to have, and must have, a rearrangement of the 
technical institutions of London, and the creation of one 
great scheme which should utilise all that was good in 


what we have, remove all overlapping and cause of friction, 


and which should show to the world that England was still 
the leader in industry and in resource. 


Enoouragement of Urban Trafüc.—The official 


circular of the Tramways and Light Railways Association 


prints a timely paper by Mr. R. W. Western, in which is 


discussed the question of promoting and encouraging 


urban traffic on electric tramways. It is to be noted that 


the author approaches the subject from the point of view 
of the passenger, his object being to find out what it is 


the passenger most desires. Thus he decides that for the 
encouragement of urban traffic it is wiser to study the 


passenger's time rather than his comfort, which may be 


done, first, by increasing speed between stations ; secondly, 
by increasing the regularity of service; and lastly, though 
not necessarily least, by reducing the number of stopping 
places. For our part we are inclined to regard the ques- 
tion of stopping places of greater importance than perhaps 
either of the other two, as to a man pressed for time there 
is nothing so irritating as the continual stopping of the 
car, which is often quite unnecessary. From an ingenious 
mathematical calculation, the author fixes the happy mean 
of stoppages at 4 15 per mile, and expresses the conviction 
that there is nothiug to be gained by having more frequent 
stoppages, particularly during the peak periods, morning 
and evening, when everyone is in a hurry. II, in addition 
to this, we take into consideration the fact that the stoppage 
of a loaded tramoar in full career is a costly operation both 
in energy lost and in wear and tear, it is evident that the 
present praetice is to place the stopping places in the towns 
too close. We hope that in time this state of things will 
be altered. If the rule were to have stopping places at 
every quarter of a mile only, it would not only appreciably 
shorten the journey, but conduce to a more even, regular, 
and rapid service. 

A Single-Phase Motor.— In the Elektrofechnische 
Zeitschrift for December Mr. Corsepius describes a single- 
phase motor without commutator which starts under 
load, and of which he is the inventor. He refers to 
the well-known property of the single-phase induction 
motor that it will not start by itself, but when once 
Started continues to revolve and will give out power. 
It makes no difference whether it is started in one or 
the other direction. The reason of this phenomenon is 
that the rotation of the motor causes a distinct change in 
the magnetic conditions ; the apparent reluctance of any two 
portions of the stator winding is not the same, the ditference 
being greatest when the two portions are displaced by one- 
half pole distance. The author, therefore, divides phe 
stator winding into two equal portions, which are displaced 
from each other by 90deg., in the same way as is usually 
done in single-phase motors. His motor, however, has two 
rotors—a main rotor and an auxiliary rotor. The main 
rotor is rigidly mounted on the shaft and its winding is 
connected with step rings, while the auxiliary rotor is 
loosely placed on the shaft, and is provided with a short- 
circuited winding. When the motor is started, the auxiliary 
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rotor rotates without load, and the main rotor starts then 
with torque. The auxiliary rotor is provided to produce 
the change in the magnetic conditions above referred to. 
To start the auxiliary rotor, it is, of course, necessary to 
apply one of the usual starting devices—for instance, a 
small resistance. The author gives some data of a small 
experimental motor of this type, in which the stator part 
that surrounds the main rotor and the stator part that 
surrounds the auxiliary rotor are provided with their own 
individual windings. In the tests of the experimental 
motor tbe following results were obtained: the motor, 
when in operation, while giving 2:4, 4:62, 6:85, 7:95, and 
9:05 horse-power, took 48 5, 57 0, 68:4, 72:6, and 78:4 
amperes respectively ; when starting under the same loads 
it took 48:0, 65:6, 86:2, 97-0, and 97:0 amperes. © 

Birmingham Local Section.—On Wednesday after- 
noon an interested party of members of the above section 
of the Institution of Electrical Engineers paid a visit to the 
Corporation electricity works at West Bromwich. Through 
the courtesy of the borough electrical engineer, Mr. John 
H. Wray, the visitors were permitted to make a close 
inspection of the plant at present installed at this station, 
which supplies current both for lighting and traction 
purposes. In the main building there are two steam turbo- 
generators of 250 kw. capacity each, two of 200 kw. each, 
and two of 100 kw. each. Those of the higher capacities 
run at 5,000 revolutions per minute, while the 100-kw. 
sets have a speed of 3,500 revolutions per minute. Messrs. 
C. A. Parsons and Co., of Newcastle-on-Tyne, are the 
builders of these engines, which have been running since 
May, 1901. There are two switchboards — one for 
lighting, the other for traction; also one high - speed 
reversible booster and one negative booster. A Tudor 
battery of 360 ampere-hour capacity completes the equip- 
ment in the main building. The boiler-house contains four 
Babcock and Wilcox boilers fitted with chain-grate stokers, 
two marine boilers fitted with Bonnis stokers, five Weir 
feed pumps, and Wheeler and Parsons condensers. Current 
is distributed on the three-wire system at 230 volts pressure 
at the consumers’ terminals. The maximum demand system 
of payment is in vogue—: %, 44d. per unit for the first 
91 hours of maximum demand, and 1jd. afterwards. 
For church and chapel lighting a flat rate of 34d. per 
unit is charged, while power is supplied at the low 
figure of 1d. per unit. The station is now in its 
third year of operation. The visitors spent some 
time in inspecting the interesting installation, and 
returned to Birmingham in time to attend the 
ordinary meeting of the section that night. The 
paper presented was entitled “ Energy Distribution to 
Sub-Stations" by Mr. C. Alfred Smith, and this was 
followed by an instructive demonstration of Some Uses 
of the Oscillograph," by Messrs. D. K. Morris and J. K. 
Catterson-Smith. 

The Tramway Veto.—Year by year as the growth 
of tramway enterprise increases, the question of the right of 
veto held by local authorities assumes greater and more 
significant importance. There is no denying that in many 
cases this veto is wrongly used by local authorities to obtain 
concessions from private promoters as the price of their 
Consent to a scheme. Of course, the parliamentary com- 
mittees have a discretionary power in the matter where 
they consider the conditions imposed by the councils are 
- too onerous, but more often than not these latter have not 
hesitated to force companies to agree to carry out public 
improvements for which the councils alone are and ought 
to be responsible. The most flagrant instance of the kind 
it has yet been our fortune or misfortune to come across is 
in the case of the Brentford District Council and the 


London United Tramways Company. But that we believe 
that the management of this tramway undertaking i is quite 
competent to take care of itself, we confess we should be 
somewhat fearful of the result of the Council's aggressiveg 
ness. ‘As the price of their consent” to the Bill which 
the company are promoting in the ensuing session for 
powers to extend their system in West London, including 
a ling over the new Kew Bridge, the Council have named 
a number of conditions, most of which can only be described 
as ridiculous. For example, the company are asked to 
build at their own cost, and to light and maintain, a 
passenger subway from one side of Kew Bridge approach 
to the other. But this is moderate compared with the 
demand that they shall widen Brentford High-street to 
80ft. at their own cost. Towards this public improve- 
ment the Council propose to make no contribution 
whatever, although at no distant date the widening 
would have to be carried out, tramways or no tramways, 
More astonishing still is the cool request that, in 
return for the Council’s ** concessions,” as they are pleased 
to call them, the company shall undertake to make an 
annual contribution to the authority of £1,000 at the least. 
No one will doubt, of course, that Brentford will not get its 
“ price," and, after all, perhaps the District Council have 
rendered a great service to the whole community in show- 
ing to what unworthy purposes the right of veto at present 
enjoyed by local authorities can be put by none too 
scrupulous councils, Here, indeed, is evidence for the 
Royal Commission which is now studying the question of 
London traffie, and all that has been said of the evils 
of the veto before this Commission palls in light of the 
testimony which the Brentford District Council have 
unwittingly adduced. 


Limit of Liability of Tramway Undertakers.— 
Many of our readers will probably have noticed a growing 
desire on the part of municipal councils and private persons 
who own or lease electric tramway systems to limit their 
liability in the event of accidente happening on their 
property, and to this end they have issued notices, which 
are printed on the back of every ticket, setting forth that 
they will not be liable for compensation for personal injury 
to a greater extent than £25. And they seek to justify 
their action on the ground that the tickets are issued 
at a lower rate than they are entitled to charge by 
Statute. The new departure, it seems, was first set 
by two or three Yorkshire towns, notably Huddersfield 
and Bradford, and has now been adopted by the Sheffield 
Corporation and also by the Birmingham and Midland 
Tramways Company.. These authorities have, no doubt, 
had the best advice in adopting this course of action, but 
the question which one is induced to ask is whether they 
can legally protect themselves in this manner? The 
primary factor of a bargain is that there are two 
parties to it, and it is extremely doubtful whether the 
mere publication of a disclaimer on the part of the company 
or corporation limiting their liability in. the case of accident 
to a certain figure would debar the injured passenger from 
obtaining redress in a court of law. Mere acceptance of 
a ticket on which the notice appears would not be prima 
facie evidence of a contract existing between the under 
takers and the passenger, except perhaps his attention were 
specifically called to the condition, which, of course, could 
not be done in every case. Moreover, it is clear that if 
there were a contract it would begin from the moment the 
passenger entered the car, and unless the conductor 
informed him that the authority owning the system would 
only carry him on condition that he consented to the 
limitation, there is little doubt but that the common law 
liability would prevail. The point, so far as we know, 
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has never yet been tested in the law courte, but it would 
be interesting to know whether tramway authorities are 
legally entitled to protect themselves in this manner. 


English v. Continental Methods. — We have 
received a very instructive pamphlet from Mr. J. 
Macaulay, general manager of the Alexandra Docks and 
Railway Company in South Wales, wherein he marks 
down his impressions and conclusions formed during a 
recent tour of inspection in Belgium, Holland, and 
Germany. One matter to which Mr. Macaulay pays 
considerable attention is the dock provision at the 
principal porte—such, for instance, as Hamburg, and 
compares the docks there with those at Liverpool. He 
finds, however, that there is nothing in Liverpool, nor 
probably in the whole world, to equal the latest-built 
dock at Hamburg, with ite 35ft. of water, five quays, and 
the magnificent ranges of modern, movable, admirably 
designed, and easy-working electric oranes. The dock is 
about 2,000ft. long and 800ft. wide, and each side is 
equipped with & continuous range of cranes, which are all 
operated by electric power. With the use of these, the 
quickest dispateh can be given to any sized vessel and any 
elass of cargo, and the goods either loaded direct into 
trucks or barges or put into the long, lofty, and well. 
lighted transit sheds running alongside the quays and 
cranes. The author is evidently greatly impressed with 
the orderly and far-seeing methods of the German. For 
instance, he remarks that generally, and in wide practice, 
the effects of highly and technically trained capacity in 
Germany may be seen in the enlightened way in which 
large dock schemes are prepared as wholes to meet known 
or anticipated needs, the means adopted for constructing 
tbe dock walls upon naturally soft and poor founda- 
tions, the full use made of electric power, and so on. 
The same beneficial results would, he thinks, follow tecb- 
nical education upon the higher scale in this country. 
Speaking of the workshops of Germany, Mr. Macaulay 
notes that the principle of ''piecework is very largely 
applied there, and expresses the view that this should exist 
wherever possible at home in all trades. By ite means the 
efforts of the best men are exerted to the utmost, thereby 
gaining the greatest benefit for themselves, their employers, 
and their country. In one of the engineering shops visited 
a single man attended with ease to nine automatic machines, 
, and his earnings ran to nearly £2. 10s. a week. The 
principal qualifications of the average German are stated 
by the author to be his quickness to perceive cbanging con- 
ditions of commerce, prompt appreciation of the practical 
value of scientific discoveries, and the meeting of both 
with promptitude, aided in material measure by the effective 
power gained from systematic and thorough commercial 
and technical education. 

Different Types of Calorimeter.—Moessrs. J. S. S. 
Brame and Wallace A. Cowan have favoured us with a 
reprint of their paper presented before the Society of 
Chemical Industry recently, in which different types of 
calorimeter are compared. The question of the calorific 
power of fuels in relation to boiler economy and other 
engineering problems has given rise during the last 20 
years to the introduction of a large number of calorimeters, 
for each of which some special advantage has been claimed. 
Of these various forms there are but few in general use, 
and the differences between the results obtained with these 
instruments seriously militate against any great confidence 
being placed in such determinations. It is, therefore, of 
importance to ascertain exactly how the resulte obtained 
with a particular type of calorimeter will compare with 
those determined with another form, which may be very 
different in principle. The authors comment on the small 


amount of published information on the subject available, 
and even where teste have been recorded, the number of 
determinations and the extreme resulta are seldom given, 
so that the figures are of little value, for the limit of error 
with some commonly used calorimeters is considerable. A 
long account is given of the experimental work which 
Messrs. Brame and Cowan carried out with various types 
of calorimeter, as a result of which they arrive at a number 
of interesting conclusions. Thus, the Lewis-Thompson 
calorimeter is the only one in general use relying on a solid 
oxidising material, and with thie instrument the experi- 
mental error is very large. For bituminous coals it might 
give a rough comparison, but in every case the amount of 
unburnt coal should be determined, and such determinations 
are laborious, and far exceed the trouble of arriving at a 
correct result with a bomb calorimeter. The experimental 
error with a Wm. Thomson calorimeter is also high, and 
whilst the Fischer calorimeter gives concordant resulta for 
the same coal, these results are far from the truth. There 
seems no reason to suppoee that other calorimeters of either 
of these types should give much better results, for in every 
case of burning coal with oxygen under atmospheric pressure 
there is the trouble of incomplete combustion. The con- 
clusion arrived at by all who have had experience with some 
form of bomb calorimeter as to ite marked superiority, is 
amply confirmed by the authors’ results. The only objec- 
tion to its use is the question of expense. It is easy to 
manipulate when once the details havo been mastered, and 
determinations can be made with fair rapidity ; it is not, 
however, an instrument suited to the rough-and-ready 
methods of an engineering shop. Calorimetric resulte are 
of little value unless they are fairly accurate, and the 
requisite degree of accuracy can only be arrived at when 
perfect combustion can be assured, as in the bomb. 


St. Marylebone Electric Lighting. — After the 
adverse verdict of the electors' meeting, as reported in 
our last issue, the Borough Council of St. Marylebone have 
no alternative but to take a poll of the ratepayers on 
the electric light purchase question. As the verdict was 
obtained on an attendance computed at only 2,500, as 
against a total electorate of 21,000, it is quite within 
the bounds of hope that on the poll the Council may 
yet get the necessary authority to proceed with their 
Bill in the next parliamentary session. In the meantime 
the confirmation of the Bill by the Council is to remain 
in abeyance, and pending the result of the poll an 
attempt is to be made to defer payment to the company of 
the sum of £60,000 as ordered by the Court of Chancery a 
few weeks ago. This money, it will be remembered, was 
to be paid over to the company on Jan. 31 as the condition 
on which the Council should be allowed to postpone payment 
of the whole amount of the award until Feb. 29. The 
company, it is hopefully expected, will not actively enforce 
payment of the smaller amount until after the poll, which 
is fixed for Feb. 8. Negotiations, however, are still pro- 
ceeding between the special committee of the Council and 
the Metropolitan Electric Supply Company with a view to 
a compromise, and another side issue has arisen in the 
shape of offers which the Council have received from, 
first, the General Electric Company, of London, and, 
secondly, the British Westinghouse Company, of Man- 
chester. The terms of these offers will be found in 
another part of this issue. The General Electric Com- 
pany are ready to undertake the management of the 
St. Marylebone electric lighting undertaking, and to 
guarantee the payment of the interest and sinking fund 
on the capital expenditure and on the amount of the award, 
subject to their receiving the order for the new plant and 
materials required according to the scheme drawn up by 
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Mr. Arthur Wright. The Westinghouse Company estimate 
the cost of the new generating station at £449,260, and 
they are prepared toeupply the necessary plantand machinery 
for this sum. These two offers were considered by the 
Council at an adjourned meeting on Monday evening, 
when there was a motion on the agenda empowering the 
committee to enter into a provisional agreement on the 
lines of the letter of the General Electric Company either 
with that company or any other firm of sufficient stability. 
Such a provisional agreement the committee were autho- 
rised to prepare, so that it will be seen the Council are not 
yet at the end of their resources. We take it, however, 
that unless the Council are able to raise the full amount of 
the award and so satisfy the claim of the Metropolitan 
Company, they would not be entitled to enter into any 
such agreement with another company. Thus the whole 
issue remains dependent upon the passage through Parlia- 
ment of a Bill which would empower the Council to obtain 
the necessary loan. | 


Dunedin Electric Tramways.—The system of elec- 
tric tramways which haa been laid down by the Corporation 
of Dunedin, New Zealand, was opened for publie use on 
the 16th of last month. It is just over 15 months ago 
that the foundation stone of the car-shed was laid, and 
some five months later the first sod was turned in connec- 
tion with the construction of the permanent way. Thus 
the work has been carried out with the utmost dispatch 
under the direction of Mr. Goodman, who acted for Messrs. 
Noyes Bros., the contractors. The permanent way has been 
constructed in accordance with the usual practice adopted 
on electric tramway systems in Australasia. The 93lb. 
rails are laid on sleepers of Australian hardwood on a 
thick bed of cement, while the track is made up of tarred 
metal, finished with screenings and rolled smooth, which is 
said to give a very even surface. Belgian rails, manu- 
factured by the Société Angleur, have been used, and it is 
noteworthy that these are also in service at Auckland, 
Wellington, and Christchurch. The points, crossings, and 
special work were supplied by the Lorain Company, of 
Philadephia. In the overhead construction, which is used 
throughout the system, the poles are seamless steel tubes, 
and the trolley wire is iin. in diameter. In the main streets 
central pole construction has been adopted, but in certain 
others the poles are set at the side. They are 125ft. apart, and 
every alternate pole will have an arc lamp in place of the finial. 
By the way, it is claimed that when the electric lighting of 
the streets is completed Dunedin will be the best, or one of 
the best lighted cities in Australasia. The rolling-stock con- 
sists of 35 cars of three different designs—:.e , box cars, 
combination cars, and open cars. They are lighted by 
16-c.p. incandescent lamps, and are equipped in the best 

style. The cars were supplied by J. G. Brill and Co., of 
Philadelphia, and are mounted on Brill 21-E trucks. Each 
car is equipped with two 35-h.p. motors, these and the con- 
trollers being supplied by the British Westinghouse Com- 
pany. They are all to be equipped with the Westinghouse 
magnetic brake. The power-house which supplies this 
system with current has been built on the site of 
the old stables, the old part being utilised for housing 
the steam-raising plant, while the engine-house has been 
erected close by. At present there are installed two units 
of 300 h.p. each, consisting each of a Belliss-Morcom engine 
coupled direct to a Westinghouse generator. They each 
have a speed of 380 revolutions per minute. The boiler- 
house contains four boilers of the Babcock-Wilcox type, 
each having a heating surface of 619 square feet. The 
steam-piping is brought in from the boiler-room overhead, 
and the whole of the exhaust is taken away in under- 
ground conduits covered jn with iron chequer plates. 


In the car-shed, which has an area of 165 feet 
square, accommodation is provided for 52 cars, and in 
connection with this building there is the machine 
shop equipped with all the latest labour-saving tools. At 
present only the northern section of the tramways is open 
for public traffic, but in a short time it is hoped to have 
the whole system in full operation. 


Electrical Transmission in California.—In no 
other country in the world has the development and 
transmission of electric power made such giant strides as 
in California. At present at least a dozen different 
projects of the kind are in progress, involving an 
expenditure of two millions sterling, and a great deal of 
this work is being done within the radius of electric 
communication with San Francisco. In a most interesting 
article which he contributes to our New York con- 
temporary, Power, Mr. Hamilton Wright reminds us that 
already San Francisco is supplied with power by the 
longest system of electric transmission in the world, 
and the waters of the American River, 200 miles 
away, are working the machinery, heating and illuminat- 
ing the buildings, and impelling the street cars of 
the Pacific Coast metropolis. This system is that of 
the Bay Counties Power Company, which is trans- 
mitting electrical energy from Stockton to Oakland and 
San Francisco, a distance of 219 miles, by all odds the 
longest system yet attempted. Not only this, but it has 
extended its lines as far up the coast as Burlingame, 211 
miles from Colgate, where the power is generated. There 
is a double-pole line from Colgate to Oakland and over 
Carquinez Straits, by which 18,000 h.p. is carried a distance 
of 142 miles. The next longest system is that of the 
Standard Electric Company, which, using borrowed power, 
carries it over 200 miles—a feat that would have been 
deemed impossible five years ago. The Standard plant 
takes its energy from Blue Lakes, the water running 40 
miles down the Mokelumne River before it is caught by 
the flumes and carried 20 miles farther. The pipe line 
head is 1,680ft., and at present there is 20,000 h.p. in the 
generators. Only during the last few months wires from 
three sets of generators, transmitting 13,000 h.p. at 60,000 
volts, have been laid 122 miles to Oakland and 146 miles 
to San Francisco, with San Jose in the line. In the 
Northern California system are the Butte County Electric 
Power Company, supplying Chico and the gold dredgers 
of that region and travelling with 23,000 volta 30 miles, 
and the Kesuick Electric Power Company, which supplies 
power from Shasta to Redding and the Mountain Copper 
Company. Electricity in mining is proving of immense 
value, especially for gold and silver mines in the desert 
regions, where water is precious and fuel is costlier than 
almost anywhere else in the States. With electricity, 
shafts, tunnels, leads, and stopes may be illuminated, drills 
may be run, elevator hoists lifted, fans will keep out impure 
air, and pumps will keep the mine dry, while dynamite 
blasting may be conducted with less than half the present 
dangers. At present there are no less than 20 electric 
power plants on the Pacific Coast, and it is noticeable that 
this development has taken place practically within a 
decade. The first successful electrical transmission line 
was built between Lauffen and Frankfort, Germany, a 
distance of 108 miles, in 1891, and within a year the 
first hydro-electric power plant on which long-distance 
transmission was employed was begun at Pomona, in 
California. The few particulars we have given above will 
serve to show the striking development which has taken 
place in California since then in the utilisation of water 
power for generating electric power and in electric trang- 
mission to long distances, 
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The interruption occurred soon after five o'clock on 

A Wednesday, Deo. 23, and the 5 was partially 
resumed by 2 50 the following morning. The street-light- 
7 Through the courtesy of Mr. H. Faraday Proctor, the ing and the power circuits are supplied from direct-current 
‘ity electrical engineer of Bristol, we have this week machinery at the Temple Back and Avonbank generating 
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5 Kj. deen allowed to inspect the Temple Back station in which | stations. Before proceeding to discuss the fire the 


y: TP the fire occurred on Dec. 23, 1903. Our readers will | construction of the switchboard may be referred to. 
71. 4" mamember that the information as to the extent of this fire, 
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„ aud the time taken to resume supply, appeared in our issue 
Fi... - of Jan. 1. Since then, in the two succeeding numbers of 
/ ^ he Electrical Engineer we published articles by Mr. H. W. 
ee’) Olothier which dealt with the probable cause of the fire, 
„its effects, and the means which might be adopted to prevent 
zo. “milar fires in the future. These two articles were illus- 
-.:: |. trated by drawings supplied by the author, and we regret 
2.5: .' to say that these by no means represent the arrangements 
, dat the switch at the Temple Back station previous 
k- ^ tothe fire. The inaccuracies are such as to lead to wrong 
conclusions being drawn, and hence we sball endeavour 
*.. ^ fbortly to give an account of the actual conditions which 
„tho accompanying illustration will help to explain. We 
P propose to deal with the matter much in the same order as 
. Clothier, so that anyone reading the two articles side 
by side can make for himself the necessary corrections in 
. Clothier's descriptions. 
The Temple Back station, which was opened in 1893, has 


since been considerably extended, and it now contains five pe 


alternators—not 10, as Mr. Clothier stated. The outputs of (eEeEeEeNeES) 
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these alternators are as follows: four of them are of T — —— 
400 kw. capacity, and the remaining one of 210 kw. The a SO — ARNE] 


Avonbenk station, which was opened in February, 1902, j 
Contains four alternators, and is connected to the Temple 2 
Back station by six trunk mains. Just before the acci- 7A 
dent five of these mains were in use, and the load of ay 
3,000 kw. was being supplied from the four machines 7; 
at Avonbank in parallel with two of the 400-kw. 5 
steam alternators at Temple Back. The alternators at 5 
Avonbank have each a normal output of 750 kw., but can ee 
work up to 1,000 kw. without trouble. The alternate- 

current supply at the time of the interruption was being 

given by the alternators above mentioned connected in 

parallel to all the feeders. The feeders were, however, 

grouped into two sets on two omnibus bars, which could 

have been isolated from each other by means of the inter- 


connecting switch in the left-hand panels of the switch- NS | NEAT ee EE 
board (Fig. 1). The alternators at Temple Back and the : : p oleo co 
trunk feeders were also connected in two groups on to these | pid. 2- Section of the Temple Buck Switchboard, showing the Construction 
d . . . t t ; : 
two omnibus bars. Unfortunately, the disconnecting switch | t ve, we te ceder dar o tne lover ante cow on 


could not be operated, owing to the arc and burning oil 
issuing from the generator panels rendering the switch | In Figs. 1 and 2 we give the correct arrangements of this, 
inaccessible, which shows essential variations from the drawings supplied 
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to us by Mr. Clothier. The first portion of the large board 
was supplied by Messrs. Ferranti Limited in the year 1899, 
and it has since been extended. "The fuses, which may or 
may not have started the fire, are, however, of the same 
type as those supplied by the same firm to the Avonbank 
station opened less than two years ago. The earthed outer 
bus bar used to connect the outer conductors of the mains 
going to the board was not placed below the switchboard 
gallery, as shown in the drawing reproduced in our issue of 
Jan. 15. Instead of this, it was placed directly under the 
switchboard, as shown in Fig. 2, and was there connected 
on to the cable receivers, which are of the standard type 
supplied by the above firm. In erection they were 
improved by the introduction of a mica tube round the 
inner conductor before filling up the receiver with com- 
pound. The earthed bus bar under that portion of the 
switchboard where the fire occurred is still in position, and 
is of copper 3$in. wide and zin. thick. The cables up to 


been laid. This linoleum, although burnt into holes in 
places, was not destroyed, as can be seen from tbe photo- 
graph (Fig. 5). The older portion of the gallery opposite 
the feeder panels was of wood, and this, as og A seen in 
the photograph, was totally destroyed. 

At the time of the accident the machines at Temple Back 
were under-loaded, each supplying about 300 kw. There 
was no fault found in these machines or in the leads as far 
as they remained after the fire. The fuse-pots, which had 
been felt by the engineer-in-charge a few minutes before the 
outbreak of the fire, were not overheating, and hence there 
was no likelihood of a fuse acting prematurely on this 
account. 

Again, there is no evidence forthcoming that the fire 
started in a fuse, but there is no doubt that the are which 
did so much damage to the switchboard played in between 
the earthed outer ’bus bar and the 2,000-volt fuse and 
switchgear above. The 2,000-volt omnibus bars are not 


Fic. 4 Another View of the Ferranti Switchboard after the Fire. This shows the iron chequer plates forming the gallory floor opposite the source 


of the fire. The wooden floor to the right was completely destroyed. The clips for supporting the armoured leads to the board can be 


against the wall in the right-hand botton corner. 


the switehboard were of the concentrio lead-covered and 
armoured type. The actual arrangement of the panels at 
this part of the board was shown in Fig. 1. The panels 
used to control the alternators in the Temple Back station 
are equipped with switchgear of ample capacity to deal 
with the currents from the different machines, and there 
has been no increase in the size of the alternators connected 
to any panel. Mr. E. Garside, writing to one of our con- 
temporaries, stated that two of the trunk feeder panels 
were designed originally as machine panels This is so, 
but the switchgear was replaced before the trunk mains 
were connected up to them. This writer's statement, that 
"the switchboard was ultimately put to a use which was 
not anticipated by the designers," is hence not correct. 

The construction of the switchboard gallery was not 
uniform. Thus, immediately opposite the panels in which 
the fire originated, the gallery floor consisted of iron chequer 
plates supported by iron girders, over which linoleum had 


seen 
Cog. 

damaged in the slightest, as the arcing did not spread up 
into the ammeter compartments. All the connections of 
the cables under the five panels destroyed on to the earth 
bar were burned off, and a large semicircular piece was 
fused out of this earth bar at the point of the connection 
from a machine which was idle at the time. The evidence 
of the remains of this part of the board indicates that it was 
an electrical furnace for some time. 

As soon as the fire started on the switchboard, the 
engineer in charge of the station attempted to get into 
telephonic communication with Avonbank. The private 
lines between the two works were in order, but the inter- 
ference from induction due to the arcing at the switchboard 
entirely prevented conversation. An attempt to get through 
on the Telephone Company’s lines was also futile. The 
records taken on the Avonbank switchboard show that at 
the time the trouble commenced there was no appreciable 
fall in voltage, and that the current did not suddenly 
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increase. It would thus seem that the arc at first 
had a high resistanee. After a little time the current 
rose and' the voltage fell, causing three of the trunk 
main fuses at Avonbank to blow. The other two 
trunk mains were double fused by the engineer, 
and maintained the supply of electricity until about 
eight minutes had elapsed since the commencement of 
the fault. Mr. Clothier, in his article of Jan. 8, under the 
heading of “Cause and Effect,” speaks of a serious con- 
flagration being started simultaneously with the formation 
of the are, due possibly to an electrical failure on the 
cables. This fire he attributes to the dropping of molten 
metal or the heat from the arc igniting the linoleum on the 
iron platform and also the insulation over the inner con- 
ductors of the cables, As we mentioned above, these cables 
were armoured right up to the switchboard, and the linoleum 
was only burnt into holes in places. It seems to us that 
the fire was spread by the oil contained in the fuses 
rather than by the small amount of other combustible 
material near this part of the switchboard. Thus the fuses 
on the. board, if all in place, would contain nearly 150 quarts 
of reein oil, which would pour down over the cables and on 
to the switchboard gallery. The result wan that all the 
cables were burnt, and that the flames spread up to the 
roof. .The roof of the station was an iron structure, and 
not a wooden one, as was stated, but there was a certain 
amount of matehboarding under the slates. The louvres, 
as well as all the roof principals, were of iron. 

Coming now to that portion of Mr. Clothier’s article in 
our issue of- Jan. 15 headed The Faults,” we sre met with 
the question as to what was the primary fault. Unfortu- 
nately, the fire has destroyed all direct evidence of this. 
The shortest distance between the earth bar.and the 
2,000-volt metal is at the rear contact of the lower fuse. 
The distance between this contact and the back slate is 
iin. while 2in. of slate and a porcelain insulator separate 
the inner and outer conductors. There is evidence in 
the walls of leakage into the brickwork, as there is 
a hole into which a flexible steel foot-rule can be 
pushed. The sides of the hole are glazed over by the 
arc, but, as far as is known, there is no ironwork in 
the wall at this point.. The iron stanchions of the build- 
ing, which are buried in the brickwork, are 3ft. or 4ft. away 
to the left. It is possible that a static discharge ffom this 
fuse contact on to the back slate may have started an are, 
which then fractured the slate support, and allowed the 
are direct access to the outer bus bar. The results of the 
fire have clearly shown that slate flies to pieces under the 
influence of fire. Thus while the glass faces of the ammeters 
and even the thin wood locking-off panels at the one end of 
the board were not destroyed, all the slate subjected to the 
flame has been split up to such an extent as to render it 
useless either as a support or as an insulator. Amongst 
the secondary faults we have, unfortunately, to consider 
tbe part played by the oil contained in the fuse-pots. Before 
the arcing had reached its worst conditions, the charge engi- 
neer was able to get along the switch gallery, and he found 
it difficult to distinguish between the arcing and the flames 
from the oil. This is one point which has to be considered 
as a disadvantage when the many advantages of oil fuses 
are being summed up. A good deal has been said as to the 
need for light after such accidents have disorganised a 
central station. The facts at Bristol are as follows: imme- 
diately after the fire had been extinguished, the electric 
light was laid on from the accumulators in the station, for 
which the requisite conductors were quickly put in order. 
This is much preferable to any installation of acetylene 
lamps or flare lamps, which would tend to increase a fire, 
and would also be thrown out of order by the same. 

The triplicate omnibus bars at the top of the switch- 
board, which were introduced by Mr. Proctor with a view 
to sectionalising the load, were not of service in this 
instance, because of the fact that the sectionalising switch 
was close to the arc, and hence inaccessible. On a previous 
occasion, however, the arrangement was effectual, and an 
arc started on the board was isolated by this means. 

It remains to refer to the means adopted by Mr. Proctor 
and his staff to resume the supply. For this purpose the 
street was opened up in order to get at the cables. This 
Was necessary because those portions of the cables inside 
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the station had been completely destroyed by fire. Con- 
nections were made on to the feeders and trunk mains in 
the street, and these were led on to some old copper omnibus 
bars which had ear tas to the first switchboard erected in 
the station. Practically the whole of the material required 
was in the stores, and every feeder was connected up solid 
on to the trunk mains from Avonbank by 4 p.m. on the 
Wednesday. Unfortunately, it was then found that one 
of these trunk mains, which was about the last to maintain 
the supply, had fused back beyond the point to which the 
joints been made. The inner and outer cores of this 
cable had burnt back like the two carbons of a Jablochkoff 
candle. This fault had to be localised, and it involved 
making new arrangements for sub-stations, as the supply 
had to be resumed in the dark instead of in the daytime, 
when only a few lights were on. But for this the supply 
could have been resumed four hours earlier. 

The old switehboard, supplied originally by the Newton 
Engineering Company, has now been used for feeder dis- 
tribution, and the whole of the temporary work is enclosed 
under a galvanised iron structure lined with uralite. 
The cables from the mains in the street to the 
temporary bus bars have been filled in solid with 
dry sand,: and every precaution has been taken to 
prevent another fire starting until such times as a new 
and permanent switchboard can be obtained. The recon- 
struction work was carried out entirely by the Corporatioh's 
staff, many of whom worked continuously for 36 hours, under 
the personal supervision of Mr. Proctor and his assistants, Mr. 
H. H. Couzens and Mr. H. J. Bolam. These gentlemen have 
been living and sleeping at the works since the fire. The 
work done by them in minimising the inconvenience 
caused is exceedingly creditable. All central-station engi- 
neers will sympathise with the Bristol Corporation elec- 
tricity department in that it has had to bear the destructive 
effects of a 2,000-voit arc with, say, 8,000 h.p. behind it. 
The chief conclusion to be drawn is that Mr. Proctor was 
right in his provision for sectionalising, which as the works 
grow larger will be necessary to an even greater extent. 
We have to thank him and his staff for kindly showing us 
his station, and for answering questions from which the 
above article has been brepsred. | 


WIRELESS TELEGRAPHY. 
BY R. G- BLAINE, M.E, A M I. C. E., ETC: 


INTRODUCTION. 


Scientific men are often accused of being too optimistic— 
of dreaming dreams which are never likely to be realised. 
Some listeners, no doubt, characterised as of this nature 
Prof. Ayrton’s memorable statement made in 1897 (when 
speaking of telephony): ‘There is no doubt the day will 
come—maybe when you and I are forgotten—when copper 
wires, guttapercha coverings, and iron sheathings will be 
relegated to the museum of antiquities.” . In that 
day when a man wants to telegraph to a friend he knows 
not where, he will call in an electromagnetic voice which 
shall be heard loud by him who has the electro etic 
ear, but will be silent to everyone else. He will call 
‘Where are you?’ and the reply will come, ‘I am at the 
bottom of a coal mine,’ ‘I am crossing the Andes, ‘I am 
in the middle of the Pacific, or perhaps no reply will come, 
and he may conclude his friend is dead." Making due 
allowance for mere rhetoric, few dreams of scientists have 
reached such a stage of fulfilment in so short a time. 
Five years only have elapsed, and we read in the daily 
papers Marconi's message to the King which has been 
flashed across 2,500 miles of Atlantic ocean without the 
aid of an intervening wire or metallic conductor. Prof. 
Ayrton's dream is likely to become to a considerable 
extent a reality even whilst he himself is young and 
vigorous enough not only to rejoice at but also to par- 
ticipate in, the triumphs of the science he loves. To whom 
is the wonderful advance of the last few years due? Well, 
to many workers. To Faraday, Maxwell, Henry, Hertz, 
Branly, Lodge, Preece, and, most of all, to Marconi, the 
man who reduced theories and exporiments to practical 
realities, ö 
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Early 4ditempis.—Passing over the “anticatelephor” of 
Edwards (1829), in which air or water in pipes was 
probably the medium employed, we find Mr. Edward 
Davy in 1838 preparing to send waves “by the conjoint 
agency of sound and electricity," to be received in the 
focus of an electromagnetic receiver at a distance. Prof. 
Morse in 1842 gave a practical demonstration of an 


ordinary submarine insulated wire telegraph to connect 


Governor's Island with Castle Garden in New York, a 
distance of one mile. 
wires by a passing vessel caused him to so arrange his wires 
along the banks as to use the water itself as a conductor— 
at least that was his own explanation. Sir W. Preece in 
recent times has carried out this method much more 
perfectly. 

James Bowman Lindsay, of Dundee, about 1843 
elaborated somewhat the same idea. Lindsay, who was 
born in 1799, was, without doubt, a remarkable man. He 
was appointed lecturer in mathematics at the Watt 
Institution, Dundee, in 1829. He saw far in advance of 
his time, but was prevented by want of means and a strange 
hyper-modesty from carrying his ideas out to perfection. 
A sort of walking encyclopedia, he spent a great part of 
his life trying to compile a dictionary in 50 languages 
with the object of finding out the time and place of man's 
origin. He lectured in electrotechnics, including electric 
lighting, and proposed in 1843 a submarine telegraph across 
the Atlantic. In March, 1853, he delivered a lecture in 
the Thistle Hall, Dundee, in which he proved by experi- 
ments that with suitable arrangements of apparatus and 
wires laid along the banks of a river, the water itself could 
be made to transmit the electrical impulses. Many experi- 
menters have tried the same method, using [the earth 
or water as a conductor. It cannot be said that all these 
are on the wrong track, but certainly most of their experi- 
ments show very little knowledge of the capabilities of 
high-frequency etheric transmission. 

Practical Period.— We come now to the time of the 
telephone. The invention of the telephone gave a new 
receiver of extraordinary sensitiveness for very feeble 
interrupted or alternating currents, and experimenters 
were not slow to make use of it. Prof. Trowbridge, of the 
United States, carried out elaborate researches on the 
propagation of electric currents through the earth or water. 
He found, like many others since, that if the terminals of a 
telephone receiver be connected to a separate metallic circuit, 
two points of which are earthed at two places not at the same 
potential as regards the metallic circuit, sounds will be 
heard in the telephone due to the current passing through 
it. By inserting an interrupter and a key in the circuit of 
the battery, the uniform noise or hum heard in the tele- 
phone can be cut into long and short periods to give 
zignals in accordance with the Morse alphabet. Thus 
messages may be sent over considerable distances without 
intervening wires. Prof. Trowbridge even put forward 
the view, originally promulgated by Lindsay, that it might 
Le possible to signal in this way from the United States to 

urope. 

Intercommunication between ships at sea was proposed, 
and in 1882 Graham Bell tried the experiment with boats 
on the Potomac River, and succeeded in sending messages 
over a distance of 14 miles. 

Prof. Dolbear, of Boston, made some useful suggestions 
in 1883. He used an induction coil having in its primary 
circuit a microphone transmitter with wire dipping into 
the earth, and he even in some cases used an elevated 
wire, or aerial, not unlike that now employed. 

Mr. T. A. Edison, in 1885, invented, or rather perfected, 
in conjunction with Messrs. Gilliland Phelps and Willoughby 
Smith, a method of signalling to and from moving trains. 
This method is based on the principle that a magnetic field, 
if varied, has the power to affect a second electrostatic 
system and create, in air-gaps, displacement currents 
sufficient to affect a telephone receiver. 

Prof. Trowbridge, again, in 1891 proposed the use of the 
magnetic induction system, using two separate and insulated 
circuits. He found that if a primary circuit consisting of 
a large coil of wire with a battery and interrupter be 
employed, and a secondary circuit consisting of a coil and 
telephone receiver, the interruptions of the current in the 


The accidental breakage of his 


primary circuit give rise to induced currents in the secondary 
circuit which make themselves heard in the telephone. Sir 
W. Preece bas carried out many experiments with a com- 
bination of this and the conduction method, and, in con- 
junction with Mr. Marconi, in 1897 had considerable 
success, a distance of over eight miles being traversed 
without intervening conductors. 

Dr. (now Sir) Oliver Lodge has, probably more than an 
other Englishman, worked successfully at this subject. He 
has shown the way, has written much, and formulated 
nearly all the known laws governing the transmission’ of 
signals without conductors. He has recently (in conjunc- 
tion with Dr. Muirhead) elaborated a system which may 
rival those now in use. | 

Later success has been due mainly to Mr. Marconi, who, 
with true youthful elasticity combined with genius, has 
never known when he was beaten," but, when seemingly 
defeated, has taken up the fight with renewed ardour, 
always to conclude with success. For instance, the 
lengthening of his vertical wire and the discovery of a 
so-called “law of distance" when failure seemed certain, 
and later the insertion of a step-up transformer in the 
transmitting circuit, the use of a split transformer in the 
receiving circuit, and the invention of the magnetic 
receiver, can only be regarded as strokes of genius. The 
support of a powerful company has, no doubt, been of 
immense value to Mr. Marconi, but he has had many 
detractors, and even some who appear to be opponents. 

Unscientific opposition has been a rather unseemly 
feature of early wireless work, both in this and other 
countries. It is said that there are stations where con- 
siderable time and money have been expended in trying to 
interfere with, or decipher, another’s messages, with the 
object, presumably, of showing that the competing system 
is of little commercial value through its messages not being 
secret. Whether these experiments are undertaken in the 
interests of science or from a desire to conserve certain 
monopolies, one can only say that Englishmen love fair 
play, and we are sure desire that a work of world-wide 
importance shall not be unduly hampered on account of any 
interests, however powerful. When Mr. Marconi, Mr. Bul), 
and others have time to thoroughly work out this problem 
of secresy, it is quite possible they may be able—if they 
have not already done so—to negotiate it as successfully as 
the 2,500 miles of Atlantic Ocean have been traversed. Ori 
the other hand, a new system should be thoroughly tested 
before being adopted officially, and the inertia which is our 
national characteristic may be, in this respect, no more an 
altogether bad thing than is the physical inertia which, 
though often troublesome, is, on the whole, such a boon to 
the engineer. 

Of the future of the system who can predict! Five years 
have done so much, that the next five may witness revela- 
tions of hidden etheric force and its transmission such as 
none of us even dreams of, especially if it be possible to 
project the waves in a given direction. The system as it 
at present stands has its defects. These have been very 
well summarised by Mr. Bright. He says the objections 
or hindrances to success are mainly: (1) the eart's curvature 
(this did not stop Marconi inside 2,800 miles); (2) the 
coherer is extremely sensitive, liable to derangement, and to be 
influenced by “stray vibrations (the coherer may be to a 
large extent replaced in the future by the electromagnetic 
receiver, or a better class of coherer may be employed, like 
the new one of Dr. Lodge) ; (3) slow speed, comparing badly 
with the 100 words per minute of duplex cable (but 
35 words per minute will do—remember an Atlantic cable 
has cost over half a million sterling, and cables get out of 
order); (4) and, worst of all, messages are not secret—as com- 
pared with cables he thinks its inferiority is as marked as 
would be the delivery of our letters on the pavement— 
to be picked up by anyone—instead of in our letter 
boxes. But even if these be true, its advantages are 
many, and for many purposes are of far greater weight. 
It is the only system by which we can keep in touch with 
a moving body, such as a ship; in fact, it will soon bo the 
ease that no ship of importance will put to sea without a 
wireless outfit. The saving of shipping alone, and of 
perishable goods consigned thereby, will probably quite 
justify the existence of the Marconi and similar com- 
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. panies. Then if an enemy gets possession of our cable or 


cables, we are at his mercy as far as communication is 


concerned; but there is no monopoly of the ether, and, 


even if a secret code be necessary, no enemy can stop wire- 
less messages, or prevent us from communicating witb 
suitably equipped friends.* Also our locality is of little 
consequence—we have not to find our way through 
hundreds of miles of tangled forest, or over leagues of arid 
plain, in order to receive or send a message. The post 


/- Office of wireless telegraphy is always open, and, if we have 


suitable apparatus, always at hand. 
FUNDAMENTAL FACTS AND NOTIONS. 


In order to study in an intelligent manner the various 
systems of so-called “wireless” telegraphy to be referred 
to in these articles, the knowledge of a few preliminary 
facts and hypotheses may be necessary, and these must be 
borne in mind. 

Electricity —Some people have thought it a pity that 
ever the name “electricity” was invented. It answers 
well enough for the penny-a-liner in a daily paper who 
wishes to describe some occult occurrence of which there is 
no very material or visible cause. He describes the event, 
and says it is due to “electricity "—a sort of common 
explanation when no other is ready. What is electricity? 
There are various kinds of electrical phenomena and 
evidences of electrical disturbances, but whether it is neces- 
sary to think of electricity as a concrete and material thing 
is questioned. In this respect the text-books—especially 
cheap elementary text-books, in which the reader is taught 
to think of an electric current aa a fluid like water moving 
through a pipe—are to blame. The books tell us of 
frictional electricity, positive electricity, negative elec- 
tricity, voltaic electricity, electricity in motion, and so 
on. Is there really something called electricity which 
exhibits itself under aspects deserving all these different 
titles, or are there all these different kinds of electricity ? 
No very good proof has been adduced for the necessity of 
the existence of any such thing or things—if an entity be 
assigned. Electrical phenomena can be explained on the 
assumption of peculiar molecular states or peculiar con- 
ditions of the ultimate particles of bodies and of the ether 
surrounding them. But the term is convenient, and, if not 
absolutely necessary, at least aids us in the formulation of 
our laws and in the concretion of our ideas. The objec- 
tions to tho term urged with particular force a few years 
ago have lost some of their force during the last few 
months, and the term is now freely employed by the 


 bighest authorities. But whilet we use the term we must 


not forget that it does not represent some material thing 
like water or air. 

Just as electric energy is probably transmitted through 
the dielectric (or insulator) surrounding a wire, so pro- 
bably the state of the ether and the ultimate particles 
of & body gives rise to the phenomena which we call 
electrification, etc. The word “electricity " is derived from 
jAexrpov the Greek word for amber, because this material, 
like many others, possesses the property of attracting or 
repelling light bodies when rubbed with certain rough 
substances. May it not be that the friction causes a state 
of strain in the ether whicb, in the case of the particles of 
the amber, is not readily propagated, since it is what we 
call a bad conductor! The electronic idea, referred to later, 
is no doubt a reasonable explanation of how this strain is 
induced and propagated. So-called positive and negative 
electricity may be opposite phases of strain, or opposite 
whirls if the vortex theory be adopted. A condenser has 
the property of entrapping or holding its molecules with 
such a distribution of strain that each little particle has 
+ strain on one face and — on the other. Other electro- 
static phenomena have also been accounted for in this way 
in conjunction with the newer electronic development. . In 
regard to a current of electricity, the electrical disturbance 
is propagated, we are told, mainly through the dielec- 
tric surrounding a wire or conductor, somewhat as light 
vibrations are propagated from the sun to us, and we 
say, loosely, that electricity travels along the wire. The 


* This statement is to be read in the light of such discoveries and 
&uccesses as those to be described in a later article. 


regard to the propagation of wave-motion. 


a current of electricity. But the groes idea, so readily 
imbibed from text-books, that some sort of material 
substance moves along or through the wire as water flows 
through a pipe, is, of course, quite untenable. Why, then, it 
may be asked, must the sectional area of the wire be sufficient 
to carry the given current if the dielectric has the work to 
do? Because the area must be sufficient to carry off the 
energy in the form of heat, so as to save the dielectric from 
rupture, and the heat-carrying property depends on the 
cross-sectional area of the conductor (Lodges Modern 
Views of Electricity "). 

Then again, in magnetism it may be that every particle 
is surrounded by an electric current or whirl in the ether, 
and as there is probably no or very little resistance to the 
continuance of these whirls they continue, and the bar is 
permanently magnetised. We must initially make the 
whirls face one way, or cause polarisation, by some outside 
means. The whirls were there before—how started we 
cannot tell It may be that the earth's existence as an 
immense reservoir of electricity is as explainable as the 
starting of the whirls referred to. 

Electricity has been likened to a fluid—we have had one- 
fluid and two-fluid theories of electricity. But, apart from 
these now out-of-date conceptions, electricity behaves like 
an imponderable (massless) incompressible fluid. The ether 
is incompressible—is electricity then the ether or the ether 
electricity? We do not say so, but electrical phenomena 
are probably due, mainly, at least, to peculiar states or 
motions of the ether. Light is propagated by vibrations of 
the ether. In the propagation of electrical displacements 
the vibrations are in directions at right angles to the direc- 
tion of propagation, and in every way are similar to the 
vibrations by which light is propagated. Electric displace- 
ment produces a (magnetic; force at right angles to itself, 
and it also produces by induction (an electric) force which 
is propagated at right angles to both the electric displace- 
ment and the other magnetic force. Further, the rates of 
propagation are practically the same. However we may 
regret the erroneous material notions of electricity, there is 
no doubt, however, that it behaves, in many respects, like 
a material substance. It is no! energy, yet it can be trans- 
formed, and moves in aclosed circuit. Electricity in motion 
and under pressure can de work; but this is true of water, 
and no one will say that water is energy. Electricity is 
plentiful, but usually inert; for every quantity of positive 
electricity we can detect, there must be somewhere an equal 
quantity of negative electricity. This is proved by the fact 
that insideaclosed room of conducting material, well insulated, 
electrical experiments of various kinds may be performed, 
long sparks may be drawn from Ruhmkorff coils, etc., but 
yet the outside of the room exhibite, to even the most 
delicate test, no trace of electrification. Or if the outside 
of the room were eiectrified so that sparks 8in. long were 
taken from its surface, no effect would be detected inside 
the room. It seems, therefore, that we cannot create or 
destroy electricity, though we can move or strain it. We 
may say, then, that we live in a great sea of thie all- 
pervading, perfect fluid, yet we do not know of its 
existence, normally, or unless something is done to it. But 
there are in other respects striking differences between the 
behaviour of any ocean we have knowledge of and the 
actual ether-electricity we experiment with—especially in 
The motions 
connected with light propagation are at right angles to the 
direction of propagation, are, ia fact, transverse disturbances, 
and a perfect fluid cannot transmit such vibrations—unless 
we can conceive it to be almost as rigid as a solid. How 
can a fluid have such properties? Rapid motion is one way, 
and Lord Kelviu's vortex motion would give the necessary 
rigidity. Strain is another way, and Larmor's hypothesis 
may be the true one. But before going further, having 
mentioned the ether so frequently, it may not be out of 
place to devote a short space to its consideration. 


(To be contmued.) 


Accumulators.—The War Office have placed the order for the 
storage battery of 115 cells required for the electric lighting of the 
Royal Victoria Hospital, Netley, with the Hart Accumulator Company, 
Limited, Marshgate-lane, Stratford, London, E. 


THE EXCITATION OF ALTERNATORS. 
BY F. H. DAVIES. 


The excitation of alternators may be effected in three 
ways—viz, by aid of a small direct-current dynamo 
coupled to eac 5 alternator shaft either rigidly or 
by belting; by independently-driven dynamos, sometimes 
combined with battery plant and used for exciting all the 
fields in parallel; or by variations of either of the above 
methods — effected by the aid of sundry connections that 
will be shown later—which cause the alternator to become 
to a certain extent self-exciting, and able to automatically 
compensate for variations in load in a manner similar to 
the compound-wound direct-current dynamo, or, in addition 
to this, to also compensate for variations in power factor. 

The first method is, perhaps, the oldest, and has a few 
points that commend it, notably those of low first cost and 
compactness, and for these reasons it is still very greatly 
employed where capital and space are considerations. As 

efficiency in working, however, there are one or 
two defects in this system that show up both when the 
alternator thus excited is running singly and when in 
parallel with others. In the former case the voltage 
regulation is apt to be 7 bad, owing to the speed of the 
engine affecting both the alternator and its exciter in a like 
manner. If through any cause, such as a sudden increase 
of load, the speed drops, the alternator volts naturally dro 
also, both owing to the reduction in speed and the inar caked 
load ; with separate excitation the matter would end here, 
but under this system such is not the case; the reduced 
speed also lowers the E.M.F. of the exciter, which now, of 
course, passes less current through the alternator field, and 
the consequence is a very bad drop in volts for a compara- 
tively small decrease in speed. The converse of this is 
naturally true, as a small increase in engine speed produces 
a disproportionate rise of pressure in the alternator. The 
voltage regulation in an alternating-current station is 
always more or less of a trouble ; but with this system it 
at times amounts to a positive nuisance if the steam 
pressure or load is at all variable. 

This method of excitation also scarcely lends itself to 
satisfactory regulation when working in parallel; it means 
that the field rheostat of each machine must be moved 
separately, thus running the risk of setting up an idle 
and wasteful current between the alternators owing 
to a difference in pressure at their terminals, or, 
that all the regulating switches must be geared 
together by some more or less clumsy arrangement, the 
scope of which is necessarily limited to a few machines 
by the strength of the man that has to operate it. 
Modern practice confines this method to small installations, 
anything large being carried out upon the lines of the 
second one mentioned—viz., that of independently-driven 
exciting plant. In this system two or more separate direct- 
current sets supply current at the right voltage to & pair of 
exciter ‘bus bars, from which cables are led to the field 
switch, regulating resistance, and field coils of each alter- 
nator. The great advantage is good voltage regulation, 
seeing tbat the exciter volts are constant and small speed 
or load variations do not tel much upon the alternator 
volts. Regulation in parallel is also greatly facilitated, as 
it is only necessary to move one small rheostat—viz., that 
in the exciter field circuit—to affect equally all the machines 
running. It has been urged against this system that it is 
equivalent to putting all one’s eggs into one basket, and 
that the entire safety of the station depends upon one 
exciter that may easily go wrong. This is quite true— 
such events have happened more dan once, but the risk is 
one of those that we have to take owing to the advantages 
that go hand in hand with it. As a matter of fact, this 
difficulty is easily overcome by the installation of an 
exciter battery working in parallel with the steam sets; 
indeed, such an arrangement is absolutely the safest that 
can be devised. It appears upon the face of it that much 
cannot be said for its economy owing to the loss in the 
battery, but this is, at any rate to a great extent, made up 
for by the fact that the exciters are only run for a short 
period at full load and maximum efficiency, as opposed to 
a 24-hour run most of the time at practically no load, and, 
therefore, at great loss. 
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It is also a consideration that the exciters can be shut 
down at the heavy load, when steam is sometimes scarce, 
and the charging done either during the day or night 
watches. 

A point to be noted when working with accumulators as 
exciters, and one that constitutes practically the only 
inconvenience, is that the usual two-volt step is rather too 
rough fot nice regulation ; it consequently has to be taken 
up to a certain extent on the alternator field resistances. 
As pointed out above, in the bands of a careless or incom- 
petent switchboard attendant, this may lead to the setting 
up of wasteful local currents; and to obviate this, it has 
in cases been found necessary to provide an additional and 
separate resistance for each machine, capable when all in 
of absorbing two volts, and mechanically coupled in such- 
wise that one turn of a large handle will either cut it in 
or out in all the alternator fields at once. This should not 
be confounded with the other coupling arrangement men- 
tioned above, which applied to the mechanical connection 
of the ordinary 5 resistances. 

The third system of excitation, as stated, is capable 
of sub-division under two heads—the arrangement that 
renders the alternator automatically compensating for 
variations in load but takes no account of alterations in 
power factor, and the more modern method that does both. 


To Line 


Fic. 1. 


The former, originally devised by Prof. Elihu Thomson, is 


shown diagrammatically in Fig.1. A is a single-phase, 
eight-pole alternator, and six of the poles are excited in 
the ordinary way by a small direct-current machine, E. 
The shaft, S, is fitted with the two slip-rings necessary for 
conveying the exciting current to the revolving magnets, 
and a commutator of as many segments as there are poles 
in the field. 

In the main circuit of the alternator, shown at the top 
of the figure, is a low resistance, S Ri, from the two ends of 
which wires are taken to the commutator segments, placing 
the commutator as a whole in shunt to the resistance ; the 
brushes in contact with the commutator are connected to 
the windings of any two diametrically opposite poles, as 
shown. By this arrangement the alternator is compounded— 
that is to say, its voltage will remain more or less constant 
with a rising or falling load. The action is as follows: the 
greater the current generated by the machine, the greater 
the drop in volts over Ri, therefore the larger the proportion of 
current that flows to the rectifying commutator, and thence 
round the windings of the two poles, adapted for that 
purpose. This, of course, results in a proportionate 
increase of field and the generation of a higher E.M.F. in 
the armature windings. Any regulation necessary beyond 
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this is performed in the usual way, either by resistance, R., 
in series with the exciter, or 
circuit. 

As long as the E.M.F. and current are in phase, and the 
power factor, therefore, unity, this meth 
well, but these conditions are very infrequently met wit 


owing to lagging currents produced by the asynchronous 
motors and lightly-loaded transformers that are found in 
. most circuits. As is well known, lagging currents tend to 

demagnetise the alternator field ; therefore, the greater the 
lag the larger the amount of exciting current necessary to 
compensate for it, and this in addition to the drop in 


armature volts due to increased load. 


À very good method has been devised to get round this 
trouble, and machines are now built by several large makers 
that will automatically compensate over all ranges of induc- 
regulation 
The manner of doing this on a three-phase 
cireuit is shown in Fig. 2. A is a diagram of the armature 
of a three-pbase alternator, upon the shaft of which, S, is 
mounted the exciter armature and commutator, E. This 
exciter has the same number of field poles as the alternator, 
so the electrical effects produced in the armature are in 
strict synchronism with those in the alternator armature. 
It excites iteelf, as shown, in shunt direct from the brushes 
through a regulating resistance. The main current pro- 
duced passes to the two slip-rings on the right, and so to 


tive or non-inductive loads without any han 
whatever. 


the revolving alternator field, F. 


Fic. 2, 


So far, this is but one of the ordinary methods, and the 
novelty of the apparatus, and its compensating. action, 
depend upon the three small transformers, TI, Te T., and 
their connection througb slip-rings to the exciter armature. 

As will be seen, the primaries of the transformers are 
respectively connected in series with the three main leads 
from the alternator armature to the bus bars; the 
secondaries are connected as shown, and joined up to the 
exciter armature at electrically equidistant points by the 
intervention of the three sliprings and brushes. Upon 
the face of it this arrangement may appear rather com- 
plicated, but its action is really very daoo. 

The connections to the exciter armature are sò made as 
to cause the auxiliary current supplied from the trans- 
formers to set up magnetic poles in the armature of 
opposite sign to those of the fields, and, therefore, to 
strengthen them. 

It will be easily seen that on a non-inductive load when 
the current is in phase with the E.M.F. an increase of 
output will naturally result in an increase of alternating 
current fed into the exciter armature, and, therefore, a 
strengthening of its field, raising of its volts, and an 
increase of the current it supplies to the alternator field. 
On a non-inductive load the magnetic effect of the super- 
imposed current in the armature leads by about a quarter 
of a period the effect due to the exciter field, but at the 


y another in its shunt 


Berves ken 
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same time helps it sufficiently to give the above resulta on 
the alternator volts. Now, presuming the loud suddenly 
becomes inductive, the result in tbe alternator armature is 
a lag of the current behind the E.M.F., and consequent 
demagnetisation of the field and reduced volte. The super- 
imposed current in the exciter armature now lags behind 
its former value, and its magnetising effect thus approaches 
nearer to that of the exciter field, consequently helping it 
more and more as it gets nearer into phase witb it, and 
thereby increasing the exciter volts, and likewise those of 
the alternator. On a load containing capacity the manner 
of action is identically similar, but converse in its results. 
The armature current will now lead the volts, and the 
portion that is fed into the exciter armature, as its effect is 
now leading the field excitation by considerably more than 
a quarter of a period, will start to oppose it, so lowering 
the exciter volts, and consequently those of the alternator, 
which have risen owing to the. magnetising effect of the 
leading current in the armature on the fields. This method 
has in all cases that have justified its use given great satis- 
faction, and there appears to be a large field for it in con- 
nection with circuits of which a varying power factor is a 
feature. 

Beyond the above systems of excitation, there is yet 
another that was in some small use several years ago. It 
aimed at making an alternator as independent of separate 
excitation as is a direct-current machine, and this result 
was attained by winding a series of extra coils on the 
armature core, bringing the ends to & commutator fixed 
upon the shaft. This practice has long been discontinued, 
as its bad points were found to more than equal any benefits 
i were derived from the absence of separate exciting 
piant. 

With regard to the Elihu Thomson system of compound- 
ing, it should be noted that unless a transformer is used 
instead of the series resistance, the latter should always be 
placed in the earthed side of the circuit, as otherwise 
there would be the necessity of extra good insulation on 
the compounding poles and commutator, and the risk from 
shock would be serious. Not very many years ago it was 
customary not to earth one side of the system, under which 
conditions this machine must have given trouble with the 
insulation, er at any rate made any dealings with the 
commutator very dangerous when running. 

A few words about the exciting-current switchboard 
arrangements may not be amiss. (Going back again to 
ancient history, we find many points that were sadly 
neglected. For instance, the fashion of inserting an 
ammeter in each alternator field circuit is quite of recent 
date; and a very wise proceeding, as it is of the greatest 
assistance in working the machines in parallel without the 
risk of setting up wasteful currents between them. Also 
resistances have been greatly improved ; instead of the old 
arrangement of a few coarse notches, sometimes hidden, 
with no attachment to indicate on what portion of the 
resistance the switch stood, we have rheostats that, while 
giving a wide range, allow of the most delicate regulation, 
and if concealed show unmistakably, by means of a 
mechanically-geared index, the exact proportion of the 
resistance that is in circuit. There can be no question 
that the installation of such plant, even though it be com- 
paratively expensive, is justified by the greater ease of 
working and freedom from breakdown risks that go hand 
in hand with its use. 

An earth on the exciter circuit, owing to its usual low 
voltage, is not a matter of frequent occurrence. It should, 
however, be guarded against by the use of some simple 
lamp indicating device, especially in a large station where 
the cable runs are long and sometimes taken through bad 
places. Supposing the pressure to be 50 volts, all that is 
necessary are two lamps of that voltage placed in series 
across the wires, and a connection taken from between 
them to earth. Under ordinary conditions the lamps will 
glow dull red, but if either side goes to earth, one will light 
up full and the other gc out, the lamp that is out indicat- 
ing which side of the system the earth is on. If the earth 
is not dead, there may olily be a small difference between 
the light given out by both lamps—that is to say, they may 
both be practically only red hot. This, however, can be pro- 
vided for by the very sim ple addition of a two-way switch, 
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the arm connected to earth through a low-reading ammeter, 
and the contacts joined up to the + and — leads respec- 
tively. Should the lamps indicate a slight earth, the 
ammeter, when the switch arm is on the opposite side to 
that upon which the fault has taken place, will give a 
reading, from which, by Ohm’s law, can be roughly deter- 
mined the resistance of the fault. It is advisable that a 
fuse should be in circuit to prevent danger in the event 
of the switch being used when one of the lamps shows 
practically a dead earth. 

Field switches, it is hardly necessary to state, should be 
of such a design as to preclude any danger of breaking 
down the insulation of the magnet winding when cutting 
the current off it. The rise of potential when the circuit 
is suddenly broken is enormous, especially in alternators 
with heavy magnets, and it is necessary that the switch 
should be so arranged as to insert some form of resistance 
in circuit before opening, and then to short-circuit the field 
winding in such a manner as to allow the current in it to 
die down gently. 

In conclusion, the writer would beg to put forward a plea 
for the better usage of the exciter circuit as a whole ; too 
frequently it is thought nothing of, and provided with a 
minimum quantity of inefficient apparatus that sooner or 
later goes wrong, often with disastrous effect. The correct 
way has been pointed out by Messrs. Ferranti and others 
in their manufactures, and the thanks of the electrical 
world are due to these firms, who have made the path of 
the exciting current as smooth as could be desired. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to apy questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


657. In maximum traction trucks the pony wheels are sometimes 
fitted leading and in other cases trailing. Discuss the causes of 
their variation in position. Oompare the advantages and dis- 
advantages of both cases, According to modern practice, which 
is the better position '—E. S. C. 


658. Describe what you consider the best type of packing for the 

iston rods of high-speed engines using superheated steam. How 

ong should such packing last under ordinary conditions ‘—P. R. P. 
ANSWERS. 


Question No. 650.— In the tandem or goncatenation control of two 
similar induction motors on a traction syatem, the secondary of 
one motor is fed into the p-imary of the other. Explain clearly 
why the resulting speed will be equal to half the synchronous 
speed of the motors in parallel. 


Answer to No. 650 (awarded 10s.).—In the tandem 
method of working induction motors, the rotors of two 
similar motors are rigidly connected to the same spindle. 
The stator of No. 1 motor is connected to the supply 
mains, and its rotor is usually connected to the rotor of 
No. 2 motor, the stator winding of No. 2 being short- 
circuited either directly or through resistances (see Fig. 1). 
In this case the rotor acts as the primary and the stator as 
the secondary of motor No 2, though, of course, it is quite 
possible to connect the winding of the rotor of No. 1 to 
the stator winding of No. 2, and to short-circuit the rotor 
of No. 2. In that case, however, the motors would no 
longer have identically the same windings, since the stator 
of No. 2 must be wound for the same voltage as the rotor 
of No. 1. In the following the more usual arrangement 
shown in Fig. 1 will be assumed. The connections aro such 


be proportional to 80 x 10—800. This iner 


that the current induced in rotor No. 1, when the combina- 
tion is rotating in a given direction, produces a field in 
rotor No. 2 rotating in the opposite direction. 

Now, if in any induction motor the speed of rotation of 
the rotor exceeds the speed of rotation of the revolving 


field (whether set up in the rotor or the stator) the 


machine acts as a generator, whilst so long as the opposite 
condition holds the machine acts as a motor. 

Suppose, then, that, when connected in tandem, the speed 
of the combination were by some means brought up to 
within, say, 5 per cent. of the synchronous speed, a current 
would be S rodused in rotor No. 1 having a frequency of 
5 per cent. of the full supply frequency. The frequency in 
rotor No. 2 would also be 5 per cent., so that, calling the 
full synchronous speed 100, the speed of rotation of the 
rotor relative to the speed of the rotating field in 
motor No. 2 is as 95 : 5, the difference being 90—i. e., 
machine No. 2 would act as a powerful generator, ! 
a large current in the short-circuited stator of No. 2, an 
de aid a large torque from motor No. 1. This torque 
will produce a drop in speed which will give more slip in 
motor No. 1, and, consequently, a higher rotor voltage in 
both No. 1 and No. 2, so that though, with another 5 per 
cent. drop in the speed of the combination, the difference in 
the ied. of rotor rotation and rotating field speed will fall to 
(80 — 10) = 80, yet the current induced in the stator of No. 2 
will actually increase, for the rotor voltage being doubled 
the flux set up in motor No. 2 will also be doubled, and the 
inducing effect on stator No. 2, instead of being aig pepe 
to 90 x 5= 450, as it was with the 5 per cent. s ip, will now 

current in 
stator No. 2 will demand more torque from motor No. 1, 


i 


FROM SUPP 
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l Mo rox S. 
Fid. 1. 


and a further speed drop will consequently result. This 
will continue until a slip of 25 per cent. ocours in motor 
No. 1, when the power generated in stator No. 2 will be a 
maximum. After that the speed would still continue to 
fall, as the torque of motor No. 1 at 25 per cent. slip would 
be quite insufficient to supply the requirements of stator 
No. 2, even neglecting any outside demand for power. 
The current in stator No. 2 would gradually fall off as the 
slip increased from 25 per cent. to 50 per cent., as shown in 
the following table, which is, of course, only approximate and 
neglects the effect of resistance and leakage: 


| 
i 
i 


: F. ; 
etic! max in motor Inducing effect on 


N. 
Slip in |Net apeed of 
3 2 Feli 


motor itield in No. tive stator No. 2 
No. 1. to bis sur ii in A e Ope =FxN, 
0 100- 0=100 0 0 
6% 95- 5= 90 5 450 
10 o 90—10-— 80 10 800 
A 80-20— 60 20 1,200 
75 75 25 = 50 25 1,250 
30 % 70 30 = 40 30 1,200 
40 % 60 40 = 20 40 800 
50 % 50-50= 0 50 0 


At the latter point (50 per cent. slip) there will be no 
current induced in the short-circuited stator of No. 2, for 
the rotating field set up by the rotor windings in No. 2 will 
rotate bask ward just as fast as the rotor iteelf rotates 
forward, thus producing no relative motion between the 
stator winding and the magnetic field in No 2. At the 
same time motor No. 1 at half speed will be capable of 
exerting a small torque, even rather lese, however, than an 
ordinary induction motor at half speed, owing to the fact 
that in the latter the rotor would be short-circuited through 
a non-inductive resistance, whilst in the case under congidera- 
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tion it is short-circuited through the highly inductive winding 
of rotor No.1. If now an external load is put on to the tandem 
combination when running at half speed the speed will 
drop slightly below half speed, and then motor No. 2 will 
come into action exactly like any ordinary induction motor, 
producing its full torque with an excess of 5 or 6 per cent, 
of the speed of the rotating field of No. 2 over the speed 
of rotation of the rotors as usual. 

It will be seen that when running at the lower speed 
practically all the torque obtainable from the combination 
is that due to motor No. 2, the torque due to motor No. 1 
being almost negligible. It is on this account that the 
maximum torque obtainable from a pair of similar motors 
in tandem is only about half as great as that obtainable 
from either of the motors alone when running at approxi- 
mately full speed.—Q. 

Answer to No. 650 (awarded 10s.).— The “tandem” 
or “concatenation” system for the control of two poly- 
phase induction motors in traction work appears to have 
been first brought out by Mr. Steinmetz in America, and 
Mr. Gorges in Europe, in about 1897; but its practical 
application to the working of electric railwaye is of very 
recent date, and is due to Messrs. Ganz and „of Buda- 
pest, who speak of it as putting the motor into “cascade.” 
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speed the slip of the rotor of the primary motor will be 
50 per cent., and the frequency of the stator field in the 
secondary motor (which is clearly equal to the slip in the 
primary motor) will be one-half that in the primary stator. 
The speed of the rotor is proportional to the frequency, 
other quantities remaining the same. The action of the 
primary on the secondary motor will be to tend to induce 
it to rotate at synchronous speed and frequency, and since 
the rotors of each of the motors must run at the same 
speed, the second is in synchronism with its field when the 
slip of tbe first (or primary motor) is 50 per cent.—i. e, at 
half speed. Therefore, up to half speed the two motors 
could be in concatenation. This would not be possible 
above half speed, as then the difference between the 
frequency of the stator field and the cycles induced in 
the rotor of the primary motor would be less than half 
frequency, and if the motors were concatepated the 
secondary would act as a generator, and the rotor current 
in the primary motor would become reversed, causing it 
also to become a generator and return power to the line. 


The action of the two motors when concatenated can 
also be explained as follows: Let the rs a speed 
be represented by N for the stator field in the primary 
motor; w for the rotor of the primary motor; 2, for 


I Ht 


Fic. 1. 
This method, besides regulating the speed, ensures a large | the stator field in the secondary motor; and œ, ior 


starting torque and reduces the losses at starting to a 
minimum, being comparable in this respect to the series- 
parallel control used with continuous-current tramway 
motors. The general arrangement is shown by the 
diagrams in Fig. 1, in which the two motors—which need 
not be the same in power or construction—are connected 


_as follows : 


(1) Stator of primary motor on line. Rotor of primary 
motor on stator of secondary motor. Rotor of secondary 
motor on water rheostat. (2) Stator of primary motor on 
line. Rotor of primary motor on stator of secondary 
motor. Rotor of secondary motor short-circuited. (3) 
Stator of primary motor on line. Rotor of primary motor 
on water rheostat. Secondary motor cut out. (4) Stator 
of primary motor on line. Rotor of primary motor short- 


-circuited. The rotor of each motor must, of course, be 
‘provided with slip-rings and brushes. The rotor winding 


of the primary motor must be of fairly high resistance in 
order to limit the current inflow and increase the E.M.F. 
at stator of the secondary motor, and if both motors are 
to be cable of running in parallel across the line, the ratio 
of the stator to the rotor windings must be unity. 

The maximum theoretical spead when the motors are 
concatenated cannot exceed one-half of that of one of the 
motors directly connected across the line. This will be 
quite clear if the system be examined closely. At half 


that of the rotor of the secondary motor. The slip 
in the primary motor will be (Q- o), and will also be 
the frequency (or angular speed) of the field of the 
secondary, since the rotor of the primary is fed into the 
stator of the secondary. The slip in the secondary will be 
(Li — «,) and w, =, since the rotors run at the same speed 
(due to each being coupled to one of the car axles). Hence 
slip in secondary = (22, — œ) = (0, - e) = - ve) — w} 
=(Q2—2 w). Now, the secondary machine will act as a 
molor so long as the slip is positive, and will become 
a generator when the slip is negative. Hence we have to 
find the condition for (f — 2 w) to be positive, which 


condition is satisfied until « = " which corresponds to 
half speed. From this expression it will be seen that 
beyond half speed the slip becomes negative, and the 
machine thus becomes a generator. That the synchronised 
speed of the secondary motor is reached when the train is 
going at half speed, depeading on the fact that the two 
rotors are made to run at equal speeds, is a matter of 
simplicity, and if the secondary were geared to run at 
double the speed of the primary, power could be returned 
to the line until the speed of the train were brought down 
to one-third instead of one-half of the theoretical maximum 
speed. 

The following brief partieulars of the equipment of the 
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motorcar trains supplied by Messrs. Ganz and Co. to the 
Lecco-Sondrio three-phase railway in Italy may be of 
interest.* Each motorcar is mounted on two four-wheeled 
bogies, each of which has one pri and one secondary 
motor mounted direct on the axles. e following are the 
principal weights and dimensions of the motorcara for 
express passenger traffic, the train being made up of one 
motorcar and three or more trailers : 
Particulars of Motorcars, 


Complete weight of motorzoar .................. ence 53 
Weight of one motor track with wheels and axles, but 


without motors e . . 7'5 tons. 
Weight of car bod. ———— ice jas ess 16:5 tons. 
To bi pm of one motor complete.............. TE 3:8 tons 
Weight of one complete trolley.........................— . . 3571b. 
Weight of one water rheostat, ep uim with liquid......... 997lb. 
Distance between king pins of trucks . ẽ . 87 8ft. 
Wheel base of truck . 2 22222 8:2ft. 
Length of car over dashboards ..........cs.scssecssccsseecescasces 59'9ft. 
Length of car over buffers ............. eee 62-9ft. 
Width of car oerl!!! xr Xe Yo vero bein 8:9ft. 
Diameter of wheels (46in.)............. cereo 2 ẽ 22.3 84in. 
G,, E Aft. 8 zin. 
Height from top of rail to top of aua u ͤ ! H ht t 11:4ft. 
Diameter of car axles ............ CCF 9˙82in. 
Play between car axle and sleeve on which rotor of motor 

IJTJJJJÄ«% .d mr y in. 


Maximum seating capacity of car (passengers) ............... 

In addition to the two primary and two secondary motors, 
each motorcar carries an air-compressor driven by a 6-h.p. 
induction motor, two water rheostats, four trolleys, and the 
controlling gear. The motors are controlled on the con- 
catenation system, and the controller has normally only 
three positions—viz., “ off,” “half speed” and full speed." 
The rheostat is in the rotor circuit of the second motor when 
the controller is at “ half speed,” and the normal position of 
the liquid is below the level of the plates. By means of an 
air-cock compressed air is admitted into the rheostat, causing 
the liquid to rise and thus decrease the resistance in the 
secondary rotor. When the resistance has been reduced to 
a certain limit, the rheostat is automatically short-circuited, 
and at the same time the level of the liquid is allowed to 
fall to ite normal position. At half speed the secondary 
motor is cut out and tbe rheostat inserted in the rotor 
circuit of the primary motor. The same operations are 
followed, as in the previous case, whereby the primary 
motors are brought up to full speed. "The ratio of trans- 
formation in the primary motors is 10 to 1. so that the 
rheostat is only subjected to 300 volts (the line voltage 
being 3,000). 

. With regard to the motors, there is practically no 

difference in weight, design, and cost between the primary 
and secondary motors. The primary motors have six poles, 
and are rated to develop 150 b. h. p. each at 300 revolutions 
per minute, 3,000 volts, and 15 cycles per second. The 
ratio of transformation in the primary motor is 10 to 1, 
and in the secondary motor 1 to 1. The stator of the 
primary motor is always connected to the line (unless the 
trolleys be lowered), and the magnetising current amounts 
to six or seven amperes at 3,000 volts. The following data 
refer to the motors: 

Particulars of Motors, 

Current per primary motor at 150 b.h.p. ............ 26 amperes 


Ourrent per primary motor at starting 
Starting current per motorcar (total weight of train 


84 to 90 ton 70 to 90 amperes 
Efficiency of primary motor at fall load............... 90 per cent. 
Power factor of primary motor at fall load ....... ~ 90 per cent. 
Power factor of primary motor at half load ......... 80 per cent. 
Power factor of primary and secondary motors at 

maximum torque when concatenated ............... 70 per cent. 
Weight Of Totor i oio eiiis aeta rax iei a aee debet qu 2, 420lb. 
Weight of sta toe 1 5. 9a0lb. 
Air-gap (distance between rotor and stator) ......... Min. (2 mm. 
Diameter of rotor TL 2 31 Sin. 


Horizontal pull with 46in. wheel at 300 revolutions 
per minute, 3, 000 volts, 15 ~~, per primary 


OLOF Ttc 2, 200lb. 
Horizontal pull with one primary and one secondary 
motor concatenated, 150 revolutions per minute 5,9601b. 


Hand-wound coils passing through tunnels are used both 
on stator and rotor. There are three slip-rings on each 
rotor, iin. apart and 1':18in. in width, 10 carbon brushes 

* For a detailed account of the electrical equipment of this railway 


see the Electrica! Engineer, April 10 and 17, 1903, vol. xxxi., 
Nos. 15 and 16, pp. 510 and 540. 


of the 


being used per ring for collecting the current. The rotor 
sleeve is connected to the car axle by a flexible coupling of 
the drag-link type, the latter being balanced by counter- 
weights. It is claimed that by the use of this pipi. Bend 
rotor, whilst running in fixed hearin gs, can drive the wheel, 
at the same time leaving the latter and the axle free to 
accommodate itself to the inequalities of the track.—A. D. 

Answer to No. 650 (awarded 5s.).—First let us consider 
very briefly the principle undor ying the action of the 
polyphase induction motor. By the action of the currents 
in the stator winding a rotary field is produced, the speed 
of rotation of this field for any particular stator being 
directly proportional to the is oed of supply. In the 
rotor windings an E.M.F. is produced of strength propor- 
tional to the relative speed of the field and rotor, if the 
strength of the rotating field remains constant. If the 
rotor windings are short-circuited, or connected to some 
external resistance, a current is produced in them which is 
proportional, and in phase with the E.M.F. induced, if the 
self-induction is negligible. Now, the torque on the rotor 
is proportional to the product of the current in the 
rotor windings and the strength of the rotating field. 
Hence, if we can assume the field strength constant, and 
the rotor self-induction of no account, the torque is directly 
5 to the slip, and the ourve 5 torque 


and speed would be some such straight line as P M in the 
accompanying diagram. These assumptions are praotically 


correct for small rotor currente—i.c., small alips—as then 
the disturbing effect of the rotor currents on the field 
strength is unimportant, and the magnetic | is small 
for the same reason, and henoe the rotor selfinduction is 
small As the speed is reduced and the slip increased both 


ToR QUE 


SPEED SLIP 


these assumptions cease to bo'd, the torque curve falls away 
from the line P M, and the actual curve connecting speed 
and torque will be of some such shape as O M in the figure, 
P M being tangential to OM at M. If the rotor revolve 
faster than the field the induced currents are such as to 
oppose this relative motion—that is, the torque is negative, 
or mechanical power is required to drive the rotor. 

Now, with induction motors in tandem the frequency of 
the supply to the second motor depends upon the frequenc 
enerated E.M.F. in the first rotor, and this is 
obviously directly proportioual to the slip in the first 
motor, but the two motors are compelled mechanically to 
run at the same speed ; hence, if the speed is greater than 
the slip, the second motor is running above synchronism 
and acting as a dynamo. Hence it is shown that the 
second motor will not tend to run above half the syn- 
chronous speed of the motors in parallel. Consider the 
case of the second motor running in synchronism with its 
supply. It is exerting no torque, consequently no current 
can pass—in fact, it has a back E.M.F. equal to the E.M.F. 


of supply. Now, in the diagram, so far, we have not con- 
sidered the case of a rotor supplying current to a circuit in 


which there might be a back E.M F. When there is a back 
E.M.F. there can be no torque until the E.M.F. induced in the 
rotor is sufficient to overcome the external back E M.F. and 
produce a current, and a little thought will show that the 
torque speed curve for the firat motor cuts the axis of speed 
at a point corresponding to half the speed for which the 
point M corresponds, for above this speed the second 
motor is running above synchronism, aud the current in 
the first rotor, which must all pass through the stator of 
the second machine, cannot therefore possibly be in the 
right direction to produce a positive torque. In fact, the 


B m P 


‘of the second motor; hence the same r 
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tional to the excess of the slip over speed, since the induced 


E. M. F. varies as the slip and the back E. M. F. as the speed 


easoning which led 
us to obtain the line P M in the first case, shows that the 
new torque speed curve will be some such line as Q N. 
This is, of course, making the same assumption as before, 
and hence the line Q N is only correct quite close to N, 


just as P M is the asymptote to the curve O M. Hence 
-w6 see that as lees and less torque is required, the speed 
of the combination approaches more nearly to half the 


asynchronous speed of the motors in parallel. Of oourse, 
all losses in the second motor and the rotor of the first 
simply have the effeot of preventing the torque ever sinki 


‘quite to zero while running as motors, and hence the s 
never quite reaches the limit except when power is supplied 
externally, in which case the speed may be still further 


increased, and both machines act as dynamos. This pro- 
perty of the tandem combination is sometimes made use 
of to hold trains in check down inclines, the motors running 
as dynamos slightly above half speed and returning power 
to the system.—SUPERHEAT. 


Answer to No. 650 (awarded §s.).—To simplify matters, 
let us first consider the case of one induction motor onl 


connected to the mains in the usual way, and see why it 


attains synchronous speed. When current is switched on 
to the primary, currents are generated in the secondary 
and a torque is thereby produced, and the motor starts. 
Farther, it starts up with the ultimate intention, as it were, 
of revolving with the stator flux, because until this speed 
is reached currents are induced in the secondary, and, 
therefore, a torque exists which tends to accelerate the 
motor. Now, let us proceed to the case of the concatena- 
tion of two motors, which, by the way, will be most satis- 
factorily arranged by connecting the first rotor in series 
with the rotor of the second, because then the second 
motor will be working at its proper densities, and will, 
therefore, give the best results, especially at starting. Note, 
however, that if this is done, the connections between the 
different phases of the two motors should be so that the fluxes 
in them rotate in opposite directions with respect to one 
another. At tbe instant when current is switched on to this 
coneatenated arrangement the frequency of current in the first 
rotor, and, therefore, frequency of supply to second motor, is 
the same as frequency from mains. Therefore, the second 
motor will also start up, with the intention of finally 
attaining synchronous speed. But as the motors get up 
speed the frequency of current in the first rotor is decreas- 
ing, and as this current is supplied to work the second 
motor, the ultimate speed of the second motor is decreas- 
ing. When the system has attained such a speed that 
the frequency corresponding to the rate of rotation—i.e., 
Number of poles x revolutions per second _ equals the 


| 2 
frequency of the supply of the current from the first motor 


. vo the second, then no current is induced in the secondary 


f. of the second motor, and therefore no power current 


(in contradistinction to magnetising currents necessary to 


evelop fluxes to generate back E.M.F.'s) flows through the 
system. No torque is therefore produced at this speed, which 
is consequently the final speed attained by the combination. 
Let no = frequency of supply; then synchronous speed 


(revolutions per second) = , where p=number of poles. 


Let the final speed of the concatenated system be U revo- 


lutions per second; then frequency corresponding to this 


rate of rotation = 9 Therefore, frequency of supply 


to second motor at this speed =n, -2.7, and this is the 


‘game as frequency corresponding to rotation of motor. 


* n .pU.pU 
ee o 2 2 


„ Ui. ., half synchronous speed. 
p 


When a load is put on the arrangement, it will slow up 


sufficient to let such a current flow as will produce half the 


necessary torque in each motor.—H, W. T. 


[| 
eurrent producing torque in the first rotor is now propor- | NOTE ON HARMONICS IN THREE -PHASE 


WORKING.* 
BY WILLIAM TATLOW, ASSOCIATE MEMBER. 


It is well known that any periodic ourve can 5 
as the algebraic sum of a m of sine curves ting of a 
fundamental and a set harmonies if the amplitudes and 
phases of the harmonics are suitably chosen this is known as 
Fourier's theorem. 

It is easy to show that the curves representing the pressure 
generated by an alternator cannot contain any even harmonics— 
that is to say, harmonios having twice or any even number of 
times the main frequency —for it is obvious that the positive 
and negative waves given by an ordinary alternator in which 
all the field poles are wound and have the same form must be 
identical in shape, since the positive half-wave is produced by 
the removal of, say, the north pole from being osite the 
armature coil and the b up of the south pole into the 
same position, and the negative half by exactly the same 
process, except that the north pole replaces the south. Now, 
if one combines even harmonics with the fuodamental, it is easy 
to see by inspection of the diagram that these cause the two 
half-waves to differ, sinoe, if the even harmonic adds to the 
beginning of the first, or positive, half of the main wave, 
making it steeper, it will subtract from the first half of the 
negative wave, making it flatter, and thus the waves will be 
rendered unsymmetrical. 

The wave of an alternator oan therefore be represented by 
the following series of terms : 

V —A ein p t+ B sin (5 p f 0,) O sin (5 pt+9,)+ete., 
where the even harmonios are omitted, V being the pressure 
given by the alternator at any time, “; A representing the 
maximum value of the fundamental E.M.F., and B, C, etc., 
the maxima of the harmonic pressures having three times, five 
times, etc., the fundamental frequency, and p being 2 r times 
the frequency, The introduction of ð, and 6, permita of the 
harmonic pressures not necessarily being zero at the time when 
the fundamental passes through its zero value. 

Now, if we assume that the form and magnitade of the three 
pressure waves of a three-phase generator are identical, we can 
write them down as follows : 

Phase 1— 

V =A sin p t +B sin (5 p (-9,) C sin (5 p %) t eto, 

Phase 2 

2r 


V, =A sin (pt 5) +B sin (5 pt-2 x49) 


+C sin (5p t5 +) ente. 
Phase 5— 
V47A tia ( T)«n sin (5 p (-4 v0) 
+C ain (8p t e) +ete. 
Or simplifying, 
V,=A sin p (4 B ain ( pf ei) C sin (5 p (4-0,) t eto. 


V,=A ain (5) +B sin (3 p (4-0, 


+C sin (e) 4 eto. 


V. -A sin (530 +B ein (3 p 4 00 


+C sin ( er) oto. 


It is obvious from the above equations that the harmorio 
pressures of three times (or multiples of three times) the main 
frequency are the same in magnitude and direction in all the 
three phases at any moment, whereas the fundamental and 
remaining harmonics differ by 120deg. in phase in each of the 
three phases. It follows at once that in a mesh-connvcted wiudiug 
harmonic pressures of three times or three n times the funda- 
mental frequency will, if present, add together and drive idle 
currents round the mesh, while the fundamental and remaining 
harmonics form, on the other hand, balanced sets, the aum of 
the three pressures due to any of them taken round the mesh 
being zero at any moment. 

In the case of a star-connected winding, these harmonics of 
the third order will tend to drive current into or out of the 
star point equally in all the three windings at any moment, 
and therefore they will be balanced, and as far as pressures 
between any pair of the three wires coming from the machine 
are concerned, harmonics of the third order are eliminated by 
the star connection, and should not appear in the pressure 
wave. They would, however, appear in the pressure wave 


* Paper read before the Dublin Local Section. of. the Institution 
of Electrical Engineers, Jan, 28. 
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of these manholes, the Post Office contending that their employés, as 
‘servants of the Orown, were exempt from interference by the police. 
The companies also contended that the statutes regulating them ovér- 
rode previous statutory emáctments obtained by the ration, 
Regulations had been made by the Corporation prohibiting the open- 
.ing of these manholes, except in case of emergency, between the hours 
of 8 a. m. and 8 p.m. In case of large undertakings being sanctioned 
in the future in the city of London, the police should be given power 
‘to regulate th» order in which the streets should be broken tp, and 
thus prevent a repetition of the trouble experienoed in the past, and 
‘he regretted that the Bill promoted by the Oorporation in 1902 for 
‘dealing with this question was not into law. Work should 
only be permitted to be carried on during the night, or, where longer 
time was required, by day and night continuously, and he suggested 
that the same thing should be done with regard to ordinary repaving 
' works and the temporary breaking up of streets. At present in a large 
number of places this work was carried on only during the ordinary 
, working hours of the day. The suggestion of the representatives of 
‘the London County Oouncil when promoting the Council's Tramway 
Bill last session — that the proposed tramway would relieve the traffic. 
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taken between any of the three leads and the neutral point if 
they happen to be set up in the windings, and the waves of 
pressure between lead and lead and between any lead and the 
neutral point would differ in form. ; 
Now, if the star point of the three-phase generator is 
earthed, as is commonly the case, and the three leads bringing 
current from the machine are in the form of a three-core lead- 
sheathed cable, these harmonics of the third order will give rise 
to a capacity current flowing to earth from the neutral point 
and charging the sheath of the cable; for it will be noticed on 
adding the three equations given above that the mean potential 
of the three cores is not zero, but a fluctuating quantity, 

given by 
Vi+ Vet V, 


3 


which will give rise to a capacity current dependiog on the 
capacity between the three cores taken together and the sheath. 


=B sin (3 p (4-91) ＋ E sin (9 p 64-01) T etc., 


In the Dubiin cables I understand that the cspacity of the two 
cables ia parallel, taken as above, amounts to approximately 
1:5 microfarads, and one might expect the currents in the earth- 
wire of the star to be something of the order of one ampere if 
B 1-10 of A, or greater if E is present, as the latter will pro- 
duoe three times as great an effect as B for the same values, 
owing to its higher frequency. 

Large currents have 
atar system in Dablin which cannot be attributed to faulty 
insulation, and the above considerations have been arrived at 


No doubt the results pointed out are familiar to those work- 
ing with polyphase machines, but being new to the author, he 
thought they might also be of intereat to some of the members 
of the Local Section now that three-phase current is available 
in Dablin. 

The truth of the last deduction relative to the capacity 
eurrent in the earth-wire of star could eauly be tested by 
bringing a coil connected to a telephone near to the earth-wire 
and observing the pitch of the note in the telephone, and the 
author hopes to make this test shortly. 


M SENET ESTES 


— 


LONDON TRAFFIC ENQUIRY. 


The Royal Commission on London Locomotion sat again on Thurs- 
day and Friday last week at the Westminster Palace Hotel, the 
chairman, Sir David Barbour, presiding. 

Dr. T. B. Crosby, an alderman of the city of London, said that in 
his judgment the introduction of tramways into the City at any 
part would necessarily enormously increase the difficulties which now 
had to be contended with, and should be strenuously resisted. He 
had no hesitation in condemning as unwise the proposal to run tram- 
ways over any of the Thamcs bridges, as more or less permanent 
obstruction would obviously ensue, the tramways being only suitable 
to wide thoroughfares where ‘‘ give and take” locomotion was not 
needed. The City bridges were most unsuitable for tramways, and he 
was of opinion that omnibuses should as far as possible be excluded 
from the centre of the City. where they interfered with the pedestrian 
and the quicker vehicular traffic of cabs and carriages. 


by the construction of more tube railways bringing poem into and 
taking them from the City and directing the route o 

circular form connecting these tubes one with another. His plan had 
been largely influenced by the desire not to increase the tax on the 
already overburdened ratepayer, but to leave to private enterprise the 
construction of suitable tubes or underground railways. and to omnibus 
companies the rearrangement of the omnibus traffic. 

Mr. W. R. Pryke, chairman of the Bridge House Estates Com- 
mittee, gave evidence in regard to the several bridges under the control 
and management of the Corporation. He declared strongly against 
the introduction of tramways. In four cases tramway lines were con- 
structed close up to the City boundary—in Aldgate, Finsbury-pave- 
ment, Aldersgate-street, and Gray’s-inn-road—affording facilities for 
persons desiring to go to the City. 

Mr. A. Murray, surveyor to the Corporation of London, suggested 
that greater powers should be given to the local authorities to prevent 
the breaking up of streets in the City and other parts of the Metropolis. 

Captain J. W. Nott-Bower, Commissioner of City Police, said 
the traffic in the City was steadily increasing. During the period 
between April, 1900, and March, 1902, the City was in a state of chaos 
owing to the number of main thoroughfares that were opened up at the 
same time by various authorities, in many cases two parallel streets 
being opened simultaneously, thus increasing the confusion. During 
‘this period New Bridge-street was broken up five times, and Upper 
Thames-street four times. Another grievance calling for redress was 
the practice of breaking up a street almost immediately it had been 
Sa pape at great expense. Although notices were now received by the 

ice from the Post Office authorities of their intention to open man- 
oles, it often happened that the men had actually been at work for 
hours before the notice was received, and in the case of the electric 
lighting companies no notice whatever of opening manholes and 
boxes was received by the police, notwithstanding that, owing 
to their ition, serious inconvenience and obstruction were 
caused. Litigation was at the present time pending between 
the Corporation and the Post Office as to the powers of the police 
to deal with obstructions in the streets caused by the opening 


He put in a a 
plan by which he sought to show how the obstruction might be obviated 


omnibuses in a 


in Fleet-street and the Strand—he entirely disagreed with. 


By Sir J. Dickson-Poynder, M. P.: His objection to the tramways 


did not so strongly apply to the outer belt of the Oity. His great 
-objection to tramways 1 
density of the traffic and the obstruction they would cause, He did 
iB Ne how the public would benefit much by trams over Blackfriars 
: Bridge. 

en observed in the earth-wire of the | sz 


over Blackfriars Bridge was owing to the 


Lord Ribblesdale: It is a matter of common knowledge that the 


vast traffic in and out of the City as the terminus is very much inter- 
: fered with by heavy vans and good traffio!i—Yes.  — 

in attempting to find a satisfactory explanation of these currents. uad ts hoary van maf whioh son Geauobast rid of altogether, 
cannot get a dus vivendi in the City which would be satisfactory to 
you 1—I think not. 


As regards your objection to tramways, your view is thet tramways 


Mr. Frank Franois, executive superintendent of the city of London 


police force, gave corroborative evidence, and expressed the opinion 
that the introduction of tramways into the City would be the means 
of adding a further serious element of obstruction to the City atreets. 
The provision of further subways for pedestrisns would practically 
amount to a waste of money, having regard to the very limited use 
made of those already existing, more particularly those in front of the 


Mansion House, where, if anywhere, they were a real necessity. 
The Commission adjourned. 


FORTHCOMING EVENTS. 


FRIDAY, JAN. 29. 

Institution of Civil Engineers (Students' Section). —At 8.p.m., 
ordinary meeting. Lecture on ‘' Metallurgy as Applied in 
Engineering,” by Mr. A. P. Head. 

Institation of Mechanical. At 8 p.m., extra meeting. 
Discussion on Sixth Report to the Alloys Res-arch Committee 
on the Heat Treatment of Steel." | 

SATURDAY, JAN, 30. | 5 

Electrical Engineers (R. E.) Volunteers. —At 8 p. m., at head 
quarters, Bohemian concert ; uniform, tunic or mess. 

| Monpay, Fen, 1. l | 

Society of Engineers.—At 7.50 p.m., ordinary meeting. Inaugural 
address by Mr. David B. Butler, president. 

TUESDAY, Fer. 2. 

Institution of Electrical Engineers (Manchester Section).—At 
7.80 p.m., ordinary meeting. Paper: Steam Turbines,” by 
Mr. W. Chilton 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Paper to be further discussed: ‘‘The Sanding-up of ‘Tidal Har- 
bours,” by Mr. A. E. Carey. Time permitting: *' Tonnage Laws 
and the Assessment of Harbour Dues and Charges,” by Mr. H. H. 
West. 

Faraday Society.—At 8 p.m.. ordinary meeting Papers: Notes 
on Aluminium Welding " (iliustrated), by Mr. Sherard Oowper- 
Coles; Some Applications of the Theory of Electrolysis to the 
Separation of Metals from One Another," by Mr. A. Hollard. 

WEDNESDAY, FEB. 3. 

London Electrical Contractors’ Association.—At 6 p. m., Holborn 
Restaurant, ordinary meeting. Paper: On the Righte and 
Liabilities of Electrical Contractors uoder the Electric Lighting 
and Other Acts," by Mr. R. Tweedy Smith. Supply companies 
engineers are invited to attend. 

Institution of Civil Engineers.—At 2.50 p.m., students’ visit to 
the Plumstead Electricity and Destructor Station. m 


`‘ 
- 


Society ot Arts.—At 8 p.m., ordinary meeting. Paper: ‘ Steam 
Oars for Public Service, by Mr. Thos. Olarkson. 
THURSDAY, FEs. 4. EC T3 
Rontgen Society.—At 8 30 p.m., discussion evening. Subject: 


 '*Production of Photographic Reversal through the Action of 
Various Radiations. | . i 
Chemical Society.—At 8 p.m., ordinary meeting. 
SATURDAY, FEu. 6. | 
Institution of Electrical Engineers (Glasgow Section). Second 
annual smoking concert. va 
Glasgow Soientifio Society.—Twelfth anniversary dinner. 
Birmingham Mechanical Engineers,—Ordiusry meeting. Paper: 
“ Prime Movers for Electrical Stations, by Mr. O. A: Smith 
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THE JUNIOR ENGINEERS. 

This institution has been exceedingly happy in its 
selection of presidents, and this year proves no exception 
to the rule, for J. Fletcher Moulton, Eeq., K.C., F.R.S., 
M.P., although not an acting engineer, is so closely con- 
nected with the profession, and is so able a man, that any 
presidential address he might deliver could not help being 
interesting and useful. A long time ago a careful observer 
said that almost all improvements came from without ; 
and while this is true in considerable measure, it is perhaps 
less true in some branches of engineering than in any 
other direction, but if we restrict our examination 
to electrical development it will be found to hold 

generally. Davy, Faraday, Bell Kelvin, 
Hughes, Daniell, Paccinotti, Galvani, to mention a 
few names, were not engineers in the ordinary sense, but 
each left his mark on the history of electrical develop- 
ment. We merely mention this to show that Mr. Fletcher 
Moulton needed no such excuse as his connection with 
engineering and mechanieal science having been that of 
a spectator watching” to warrant his selection to the 
presidential chair. His watching has been with a purpose, 
and the results obtained from that watching give the 
greatest possible interest to this address, which might be 
termed a lecture upon invention. None knows better 
than tho learned author of this address how often an 
invention is reinvented, and he therefore lays great stress 
upon the value of the knowledge of what has been done 
before. ‘Invention has been busy in the past, and 
it has left to the inventor of to-day a rich heritage 
of knowledge, and while he has its help in his onward 
struggle he has also its responsibility." In most directions 
the invention of to-day is merely a step in the perfecting 
the elements of mechanism invented in the long-forgotten 
past. When, however, we come to speak of electrical 
inventions we have less history and greater concentration. 
They have been mostly within the memory of man, and 
they seem to have begun & new era in the history of the 
world. What the ultimate development will be the mind 
of the living man of scienoe cannot conceive. He sees 
possibilities, but not yet how to achieve the ends sought. 
“The days when electricity was a thing apart, having no 
legitimate plaoe in mechanical work, are gone for ever." 
The transmission of power within limits narrowed by 
gearing is no longer necessary. A wire seemingly 
playing no part in the operations, except getting heated, 
connects two sections of power plant miles apart, 
yet the turning of a switch pr the pressure of a button 
brings into operation the whole apparatus. “And,” says 
the president, in the near future we have promise of 
still greater freedom. The Hertzian waves give us control 
at distances far beyond any mechanical needs, and already 
many inventors have schemed out how by their aid to 
direct and set in action torpedoes moving freely in the sea." 
It ought to be made clear here that, although schemes do 


exist, it is extremely doubtful if anything practical has as 


yet been devised. They are echemes, and nothing more. The 
first part of this address dealt with the equipment of the 
inventor, which includes all that has gone before; the 
latter and longer part dealt with the task of the inventor, 
which is really to do something which needs invention, and 
here we bave the views of the expert. He concludes that 
* no definition of invention can be found which is of the 
slightest assistance to anyone in a case of difficulty.” Of 
course, in a great number of cases no question arises as 
when “it involves a new cycle or a wholly new mechanism 
for accomplishing an old cycle," the difficulty comes in 
when “it consists of an improvement on old mechanism by 
the substitution of different but equivalent devices." Those 
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who have to wateh the Patent Office publications know that 
the moment an inventor has indicated a new departure, 
hundreds of professional inventors immediately try all 
manner of dodges to get round the original patent and 
arrive at the same result. Unlike the learned president, 
we do feel great sympathy with the unrewarded original 
inventor. It is he who gives the direotive force to that 
particular field of invention, which too often is swept 
clean by a follower who would never have originated, 
but who can and does make practical what the originator 
left incomplete. The real inventor does not always 
lack patience, but more often money; few are like 
Babbage, with imaginative brains which outrun in 
conception the completion of any invention. We can 
merely call attention to a few of the points made in this 
address, and may fitly conclude with the advice it gives. 
The aim of an invention “is to enable mankind to do some 
new thing, or to do an old thing better or proper or more 
simply,” and taking this view the author says: “Don’t 
seek originality or change for its own sake. Have a single 
eye for efficiency, and be content with the work of others 
until you can surpass it, remembering always that well- 
trodden paths are easiest to follow, and that it needs some 
substantial gain to warrant your leaving them. But never 
lose the hope that you mey be able at some time and in 
some way to help the advance of science by some contribu- 
tion of your own which may merit in every sense the title 
of invention." 


CORRESPONDENCE. 


u One man’s word is no man's word, 
Justice needs that both be heard." 


THE BRISTOL FIRE. 


SiR,—Those engineers who remember what a high- 
tension switehboard was like before the introduction of 
the Ferranti single-pole cellular board will be thankful 
that the serious calamity at Bristol referred to in Mr. 
Clothier's recent report did not oceur before the now 
generally recognised merits of this board were fully 
established. 'The system has been introduced into so 
many stations, and there bave been so few breakdowns 
of a really serious nature, that it has been considered 
by many to be the acme of safety, simplicity, and 
reliability, and those of us who have expressed the 
opinion that there were some weak points in the design 


have been considered pessimistic faddists. There can 


now, bowever, be no doubt that very serious dangers 
do exist, and although it may be several years before 
another such outbreak occurs, those engineers who are 
reponn for systems similarly equipped are bound to 
realise their danger. That this is so is evident: from the 
fact that from all parte of the country we hear of steps 
being taken to prevent such another catastrophe. 

e must all admire the way Mr. Clothier has, in his 
report upon the breakdown, endeavoured to face and 
efficiently tackle the problem, instead of attempting to 
belittle and hush the matter up, as he might well have been 
excused for doing. 

It is not my intention to say much about the general 
design of switchgear, but rather to confine my remarks to 
one or two paragraphs in Mr. Clothier’s report respecting 
the use of protecting devices. I will, however, take this 
opportunity of expressing the opinion that the general 
principle of cellular construction is undoubtedly right, but 
to be sufficiently safe it must be carried much further than 
in the present standard Ferranti board. The divisions 
between the cells must -be capable of resisting the attack 
of the severest arc imaginable. 

The weakest feature of the present design is the cramp- 
ing together of all the high-tension connections into so 
small a compass, with the result that, an arc having been 
once started, more or less complete destruction of the board 
followed as a natural consequence. The advantages of 


compact control are, of course, obvious, but although the 
operating gear may be confined to.a small space, it should, 
I think, be arranged to control switches placed at a distance 
from each other and from the operating gear. 

It is evident from the published reports of the Bristol 
breakdown that the origin of the trouble was the failure of 
one or more generator fuses. Whether the blowing of the 
fuse was due to a fault on a generator, to a loose connec- 
tion in the fuse, or to mere deterioration of the fuse wire, 
will probably never be known. The one tbing apparent is 
that if fuses had not been used in the generator circuits, 
the trouble would not have occurred. 

It is now nearly 12 years since Mr. Raworth first pointed 
out the danger of using fuses in the generator circuits. 
Since that time the danger has been repeatedly referred to 
by different writers, and only a few weeks ago, Mr. Eborall, 
in his interesting series of articles in Engineering on switch- 
gear, again drew attention to it. 

The question now arises as to whether, if fuses are done 
away with, it is necessary to replace them by any other 
device. It is argued against such replacement that an 
attendant must be kept on the board, and he can instantly 
operate the switch controlling any generator that shows 
signs of failing. If the fault on the generator is a break- 
down to earth, the noise and fireworks accompanying the 
failure will doubtless be ample indication aa to which 
machine it is that is running amuck. But a generator may 
fail in several ways without giving any such visual or aural 
indication that it is behaving abnormally. 

What, for instance, is more likely to occur than the 
interruption or short-circuit of the field current cf the exciter 
of a separately excited alternator connected in parallel 
with others? This alternator, of course, becomes a 
short-circuit on the 'bus bars, and the first notifica- 
tion the switchboard attendant has of the trouble is 
a general drop of pressure across the main 'bus bars. 
He immediately looks at his ammeters to see the cause. 
The ammeter of the faulty machine will be hard over, because 
of the short-circuit current passing through it, but the 
ammeters of the healthy generators are now carrying the 
whole of the outside load in addition to the short-circuit 
current feeding the faulty generator, and as a consequence 
these ammeters will also be hard over. The pressure 
continues to fall, and the attendant looks anxiously at the 
generators for some further indication to guide him in his 
operations. To his great relief, he sees one of the generators 
smoking and instantly switches it out, reasonably imagining 
that it is the faulty generator. He finds, however, to his 
horror, that he has switched out one of ‘the healthy macbines 
that was doing more than its share of the work, and the 
burden upon the others is in consequence enormously 
increased. Nothing can now save the situation but a 
complete shut down and a fresh start, with all the delay 
of reparalleling and switching on of feeder sections one 
by one. 

"The next point to be considered is, should the discrimi- 
nating device be used merely as a current-direction indi- 
eator, as I gather Mr. Clothier recommends, and the actual 
switching operations be left to the attendant, or should 
it be used to operate an automatic circuit breaker? It is 
probable that the radical alterations necessary to equip the 
majority of existing switchboards with automatic circuit 
breakers will deter engineers from considering the latter 
alternative. Where, however, new boards are being erected 
there is much to be said in favour of installing reverse- 
current circuit breakers, as is being done on the Continent 
and in the United States. 

As Mr. Clothier explains, alternating-current discriminat- 
ing cut-outs can be relied upon to effectually isolate any 
fault except a low-resistance short-circuit across the gene- 
rator leads, but he should have added that under these very 
exceptional conditions the cut-out will not introduce any 
further elements of risk ; it will merely remain inoperative, 
and the conditions will be the same as if the cut-out had 
not been installed—that is to say, it will be necessary to 
depend upon hand operation only. In the event of any 
other fault occurring, such as a failure of the generator 
field, a breakdown of the engine, or the flashing to pole- 

ieces of the armature, the cut-out will behave as required. 

f these cut-outs are made to operate on a reverse current 
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of not less than 30 per cent. of the full-load current, it is 
not necessary to cut them out of action during synchronising 
operations. 

Mr. Clothier suggests that if a discriminating cut-out 
possesses some time element, it is no better than a fuse in 
respect to the instantaneous isolation of the fault. This, 
however, is not the point. As he himself shows earlier in 
his report, the use of fuses on generator circuits is theoreti- 
cally wrong, because the fuses on the healthy generators are 
liable to blow before the fuse on the faulty generator. That this 
does not always happen merely shows that fuses cannot be 
relied upon to always blow at the current they are set for. 
There is, however, another point in favour of automatically- 
operated cut-outs as compared with fuses. The blowing of 
a fuse is bound to volatilise a considerable quantity of 
metal, and this forms a highly conducting vapour, which 
Although in many modern 
fuses this arc is in the majority of cases effectually extin- 
guished, it is doubtful whether any design of fuse has yet 
been introduced that can be relied upon to do so under all 
conditions. Now, in a properly designed oil circuit breaker 
no metal is volatilised and no arc is formed. 

1 do not wish to convey the idea that the design of a 


reliable discriminating cut-out for alternating currents is 


by any means a simple matter. I have closely studied the 
behaviour of these interesting devices under actual working 
conditions for over nine years, and have at times almost 
despaired of surmounting all of the many difficulties that 
have from time to time arisen. The actual conditions under 
which these cut-outs have been tried include short-circuits 
on feeders, failures of engines, open circuits in field windinga, 


ete. By investigating the respective conditions by aid 


of a Duddell oscillograph, we have been able to so modify 
che design of our cut-out release as to ensure its working 
under all conditions except that of a dead short across the 
generator leads. 


The conclusions we have come to may be briefly sum- 


marised as follows: Alternating-current discriminating cut- 


vats cannot be relied upon to isolate a low-resistance fault 


an generator loads or on duplicate feeders. A cut out that 


will isolate a generator should it loso its field may fail to 
isolate a generator the engine of which has broken down, 
or vice versi, unless the cut-out is specially designed to deal 
with both conditions. Some types of discriminating cut- 
outs will operate on a heavy forward current, and are in 
consequence no better than fuses. Some cut-outs that will 
eperate on a small reverse current will fail to do so ona 
heavy reverse current, or rice vers. Alternating-current 
discriminating cut-outs can be made that will under no 
conditions cut off a generator so long as it continues to 
supply current to the bus bars, but will isolate a failing 
machine immediately it tends to short-circuit the bus bars, 
whether the failure be due to a broken-down engine, a loss 
of excitation, or to an earth in the armature, provided such 
carth is not a very low-resistance fault on the terminal 
connected to an unearthed ’bus bar. 

It is an interesting fact that so long as the supply was 
kept on at Bristol the pressure across the bus bars did not 
fall below 60 per cent. of normal pressure, although the 
'hus bars were the whole time short-circuited by a most 
destructive arc.— Yours, etc., LEONARD ANDREWS. 


COAL CONSUMPTION IN CENTRAL STATIONS. 


SIR, —It is a little bit rough on me, after devoting the 
past two years exclusively to the reintroduction of super- 
heating into this country, that your reporter should mis- 
quote what I said upon the subject in the discussion that 
followed Mr. Giles’s paper in Manchester on Tuesday last, 
to the extent of making me appear to have said that I 
thought “ superheaters spoilt the users’ chances of going to 
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heaven 

What I did say, was: In my opinion, the chief drawback 
to the more extended use of superheaters, was that the 
U-tube type of superheater now so commonly used in con- 
junction with Lancashire boilers has given considerable 
trouble owing to leakage at the tube-plate, and I added 
that I had come across users of this type of superheater 
who had been so seriously inconvenienced by leakage that 
when they got on to the topic of superheating “ they were 


apt to endanger their chances of going to heaven.” I then 

roceeded to point out that my firm (Messrs. Easton and 
Co., Limited, of Erith) had got out a down-take super- 
heater on the Field tubé principle, an extended experience 
of which has proved that it is absolutely free from this 
serious defect—viz., leakage. 

In the unofficial discussion that followed the gastro- 
nomical function to which you also refer I was glad to find 
that the point I had raised was fully appreciated, and I feel 
sure that in justice to me you will find room for this 
correction in your next issue. 

Far from being opposed to superheating, no one is more 
keenly alive to its advantages than I am, and I can claim 
to have had exceptional opportunities of ascertaining these 
advantages.— Y ours, etc., G. D. SEATON. 


49, Deansgate, Manchester, Jan. 22, 1904. 


NOTE HEADINGS. 


Sin,—Under the headings of ‘Contracts for Electrical 
Supplies," Results of Contracts,” and Business Notes, 
you publish every week a large number of short paragraphs 
which are of very great use to contractors and others 
engaged in electric lighting and power work. Each of 
these paragraphs is preceded by the name of the town, 
village, or other authority, in heavy type. The writer fally 
appreciates the care and trouble which you bestow on these 
paragraphs, but believe that if they can be made still more 
useful, you will be only too glad to make them so, evea at 
the cost of a little more time and trouble. 

Could you not place the name of the county after the 
name of the town or village? In some few cases this is 
done, but generally it is not. For instance, in the current 
issue, on p. 155, are two names (Rawmarsh and Hey wood). 
The writer must confess to entire ignorance as to what part 
of England these two places are situated in, and doubtless 
there are others similarly situated who are equally ignorant 
as to their whereabouts. The writer has long been a reader 
of the Electrical Engineer, and truste that his criticism will 
be accepted as a purely friendly one, and subscribes himself, 
Yours, etc., PURVEYOR. 


[In the case of small places or of towns where there are 
more than one of the same name in the United Kingdom, 


we shall endeavour to follow Purveyor's " suggestion.— 
Ep., E. E.] 


a 


PERSONAL. 


Mr. E. Rotter, A. M. I. C. E., 47. Victoria-street. Westminster, and 
Pearl-buildings, Portsmouth. has taken into partnership Mr. T. 
Harison Jones, and the firm will in future be known as Kotter 
and Jones. We are informed that Mr. Harison Jones has had large 
experience in tramways, mining, and power work in America. 

In addition to the very handsome silver tea and coffee service 
presented to Mr. H. E. Blain by his colleagues in the tramways 
department on his retirement from the service of the Liverpool 
Corporation to take up the position of manager of the West Ham 
tramways, a farther presentation. consisting of a beautiful canteen of 
plate and silver table centre ornament, subscribed by about 500 officials, 
was made to him on Monday. 


Mr. H. D. Haigh, of Huddersfield. has been appointed manager of 
Paychiloid, Limited, Insulating Works, Love-street Sheffield, in 
succession to Mr. R. G. Mercer, A. M. I. E. K, who has resigned in order 
to take up an appointment with the British Westinghouse Manufac- 
turing Company. 

Mr. T. L. Boyden, who has been for more than nine vears chief of 
the continuous-current lynamo department of the Electric Construc- 
tion Company, Limited, of Wolverhampton, has been appointed 
general manager to the Lister Electric Manufacturing Company, and 
is taking up his duties forthwith. 


ee ee 


Electrical Engineers Volunteers.—At the headquarters of the 
‘corps of Electrical Engineers (R. E.) Volunteers on Wednesday evening, 
Colonel W. Pitt unveiled the memorial that has been erected to the 
memory o! the eight members of the corps who fell in the South 
African war, Colonel Crompton, who commanded the corps ue 
hostilities, was present. and remarked that, although the men they ha 
lost died not in battle but of disease. tliev had plenty of hard fighting 
to do. and they did it. It is an interesting fact that this corps 
furnished the largest number of men sent out to the war bv a volunteer 
corps, the total complement of the various contingente being 319, 
After the unveiling ceremony the Last Post was played. 
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ST. MARYLEBONE LIGHTING. 


An adjourned meeting of the Borough Council was held on Monday, 
the Mayor (the Rev. H. Russell Wakefield) presiding. The whole of 
the sitting, lasting nearly three hours, was occupied by a discussion on 
the electric lighting question, the proceedings being at times of a very 
heated character. The resolution in question was worded as follows : 
That the Electric Supply Committee be empowered to enter into a 

visional agreement on the lines of the letter of the General Electric 

mpany of Jan. 19, 1904, either with them or avy other firms of 
sufficient stability, and that such legal assiatance as is necessary be 
employed.” We give in full the correspondence above referred to: 
„The General Electric Company, Limited, 
‘71, Queen Victoria-street, London, E.O., 
“Jan. 19, 1904. 
“J. Wilson, Esq., town clerk, Marylebone Corporation. 

Dear Bir, —With reference to the interview which Mr. Olirehugh 
had with Mr. Ernest Debenham and Mr. Arthur Wright, we have now 
the pleasure of submitting to you a proposal in connection with your 
electricity scheme as follows: 

1. This company is prepared, subject to receiving the order for the 
plant and materials required, on terms as subsequently defined, to 
undertake the management of your electric lighting undertaking, and 
to guarantee the payment to your Corporation of the interest and 
sinking fund on your capital expenditure and on the amount to be 
paid under che award to the Metropolitan Electric Supply Company 
subject to the following conditions : (a) that this company shall take 
the entire management and responsibility and bear the whole of the 
expenee incurred in the generation of current at your new generating 
station and its proper distribution to your customers, including the 
rendering and collecting of accounts and all management charges and 
expenses for a minimum period ending December, 1910 ; (b) during the 
said period the company shall be entitled to take all revenues derived 
from the undertaking arising from the sale of electricity, meter rents, 
etc.; (c) the company will, during the said term, pay to tae Council a 
sum sufficient to meet the interest and sinking fund on the capital 
expenditure of the Oouncil as it becomes due. Provided always that 
the Council borrow such money at a rate of interest not exceeding 
52 per cent. per annum, and that the time for the repayment of the 
loan is spread over 42 years, and that the payment of the sinking 
fund on the new capital expenditure is deferred for three years. 

Provided also that every facility shall be given to the company 
for the purpose of investigating and verifying the accuracy of the 
data concerning the revenue now or hereafter to be derived from the 
Marylebone area, and that such investigation shall prove satisfactory 
to the company. 

„Provided that an agreement is entered into by the Council satis 
factory to the company, whereby the supply of electricity is obtainable 
at a price not exceeding 2°65d. per unit, until the new generating 
station is in a position to supply all the current required. 

'"' (d) It shall be provided that if the amount received by the com- 
pany from the sale of electricity, etc., shall after the payment of all 
expenditure and the recoupment to the company of all losses incurred in 
previous years, plus interest on such loana at the rate of 5 per cent. 
per annum exceed the amount of the interest and sinkiog fund, then 
the balance shall be divisible as follows: 

'Two-thirds to the Council, and 
‘t One-third to the company. 

(e) If by the end of the year 1910 the profits have not been sufficient 
to recoup the company forthe amount which they have paid to the 
Council for the interest and sinking fund plus 5 per cent., then the 
company shall continue to manage the undertaking until such time as 
this result be achieved. 

(/) The Council shall undertake to take over from the company, 
when the company relinquishes the management, the whole of their 
staff, liabilities, eto. 

(%) The average price to be charged for electricity not to be less 
than that shown on the tables prepared by your consulting engineer, 
averaging 54d. per unit during the period under consideration, including 
meter rents, except with the consent of the company. 

“2. (a) The company shall supply all plant, machinery, mains, etc., 
required by the Council during the period of its management, in accord- 
ance with the specification of Mr. Arthur Wright, the consulting engi- 
neer to the Corporation; (b) the price to be charged for the above 
material to be cost price, plus 10 per cent. 

*' It is, of course, impossible to embody every detail in the form of 
a letter, and the above proposal is subject to a proper contract being 
into and approved by the solicitors of the company. 

'* We trust, however, that we have made the main features of the 
proposition clear to you, and should your Council consider the matter 
favourably, we shall be glad to submit a full draft agreement to your 
consideration.— We are. yours faithfully, TIE GENERAL ELECTRIC 
Company, Limrrep (A. Byng, chairman). 


The British Westinghouse Electric and Manufacturing Company, 
Limited, Westinghouse Building, Norfolk-street, Strand, 
London, W.C., Jan. 19, 1904. 


„Town Olerk, Marylebone Town Hall, Marylebone, W. 


“ Dear Sir. —We have carefully considered the proposed Marylebone 
electric installation as explained to us by Mr. Ernest Debenham, and 
more fully set forth in the letter addressed to Mr. Debenha:n by Mr. 
Arthur Wright on Oct. 19, 1605. and we shall be pleased to under- 
take to supply and erect the plant required up to the year 1906, as 
scheduled by Mr. Wright, for the sum of £449,260. 

We guarantee that the total cost of current, exclusive of capital 
charge and depreciation, shall not exceed the sum of 22d. per unit 
sold, based on an output of not less than 7,500,000 units per annum. — 
Yours faithfully, W. H. WELLS, manager,” 


At the beginning of the meeting the Mayor read the following letter 
from the secretary of the company: '' Referring to your call on Satur- 
day, when you communicated to me the request of the Borough Council 
that the company should consent to payment of the 260, (O0 due on 
51st inst. being postponed until after the result of the poll of the rate- 
payers has beeu ascertained, I am instructed to say that, while the 
company will be pleased to assist the Council in the present position 
of matters by every reasonable means in their power, the directors 
think it would be improper to take any step to interfere with the 
carrying out of an order of the High Court." The Mayor then 
stated that the opinion of their own counsel, Mr, Buckmaster, 
was that there would be no contempt of court, and that whatever 
the feeling the judge might have about it, there was no personal 
contempt by their not paying the money by Jan. 31. It was very 
important that the Council should make up their minds whether 
negotiations with the company should still continue, He himself was 
strongly of opinion that they should. He had consulted counsel as to 
the consequences of their not paying the money, but he was doubtful 
whether at the present moment he ought to say what that opinion 
was. The Court would not move till the company moved, and the 
company had practically told him that they would not interfere. 

It was eventually agreed that the negotiations ehould go on, 
the following two amendments having been lost: (1) That the 
negotiations should be continued in order to ascertain if the company 
were prepared, in view of the result of tho meeting at Queen's Hall, 
to make any proposals for . the award of the umpire " ; 
(2) That the Electric Supply Committee be empowered to enter into 
negotiations with the General Electric Company or other firm of 
sufficient stability as to the future management of the electric supply 
of the borough, and to report the result to the Council." 

The question is to be further discussed at a special meeting of the 
Council on Monday next, but there is on the agenda for a special meeting, 
which was convened for last night, the following paragraph : '' Eleotric 
Lighting—Payments to Metropolitan Electric Supply Company, 
Limited, and Messrs. Barlow and Barlow.—(1) To resume debate on 
motion: ' That the sum of £60,000 be paid to the Metropolitan 
Electric Supply Company, Limited, being the amount to be paid in 
pursuance of the order of the Court, and the sum of £25. 15s. 10d. be 
paid to Messrs. Barlow and Barlow, interest on amount of their costs 
from May 21 to June 12, 1903,’ pursuant to following resolution 
passed by Council at their meeting on Thursday last: That the con- 
sideration ot the question of the payments be adjourned until Thursday 
next, and that in the meantime the Mayor be requested to approach 
the company and ask for the payment to be deferred until the poll of 
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the electors has been taken.“ : 
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APPOINTMENTS VACANT. 


Chief Assistant Electrical Engineer, Croydon. £200. Applica- 
tions by Jan. 30 See advertisement in former issue. 

Assistant Superintendents of Telegraphs, Ceylon. Salary 
Rs.3,500, rising to Rs.5,000 by biennial inerements of Rs 600. 
Applications to Crewn Agents for the Colonies, Whitehall-gardens, 
London, S. W., by Jan. 30. 

Eleotrical Superintendent st Northumberland and Albert Edward 
Docks and Staiths. Salary £150 per annum. Applications by Jan. 20. 
See advertisement in last issue. 

Various Tramway Staff Appointments st Leicester. Assistant 
Electrical and Me -hauical Station Engineer, £160 per annum. Power 
Station Shift Engincer, 453. per week. Switchboard Attendants, 35s. 
Engine Drivers, 54s. Engine Fitter and Spare Engme Driver, 34e. 
Foreman for Maintenance ard Repair of Overhead Woik, £2. 10s. 
Linesmen for Overhead Work, 35s. Ohief Motor Inspector 45s. 
Motor Inspectors, 3€s. Motor Instructors, 45s. Applications by 
Feb. 2. See advertisement in last issue. 

Electrical Fitter, St. Giles Infirmary, Camberwell. Salary £1. 5s. 
per week, with board, lodging, washing, and uniform. Particulars 
from the Guardians’ Offices, 29, Peckham-10ad, S. E. Applications 
by Jan. 20. 

Electrical Engineer for small electric lighting station in ecuutty 
distiict. Apply to K., Electrical Engineer Office. See advertisement. 

Test-House Assistant for Jarge electrical engineering firm in the 
Midlands. Apply to No. 676, Electrical Engénecr Office. See adver- 
tisement. 

Electrical Mechanic. Apply to Box No 977, Alectrical Engineer 
Offic’. See advertisement. 

Arc Lamp Trimmer. Wages 30. per week. Apply 11 a.m. on 
Jan. 30 to Euginecr and Manager, 27, Osborn-street, Whitechapel, E. 
See advertisement. 

Junior Draughtsman,  Silary to commence 25s. Apply to 
J.. P. 866, care of Messrs. Deacon's, 154, Leadenhall-street, E.C. 
Sce advertisement. 

Borough Electrical Engineer and Tramways Manager, 
Doncaster. Salary £100 per anuum. The person appointed will be 
required to devote liis whole time to service of Corporation. No one 
need apply who has not had large experience in working of both au 
electric light station and tramways. Applications by Keb. 9. See 
advert ’scment. 

Assistant for mains department North London. Salary 308. per 
week, Apply R S., J Hi, Engineer Oflice.. See advertisement. 

Improver in eompa»y's light and power station Wages 103. per 
week. Apply F 95, E^ iioi Engine Office. See advertisement. 

Clerk, etc., West Ham Borough Council. Applications by Feb. 5. 
Sce advertisement, 
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TRADE NOTICES AND NOVELTIES. 


New Ediswan Leaflets. 


From the Edison and Swan United Electric Light Company, 
Limited, we have received a further large budget of new leaflets. 
Firstly, there are four leaflets of electric light fittings, these 
being supplementary to the firm’s catalogue, Section VI. 
Illustrations are given of some fancy pendants and table 
standards of new design, at prices which should bring them 
within the reach of the smallest users of electric light ; also of 
some very ornamental modera styles of electroliers and floor 
standards. Electric lighting acoessories are represented by 
leaflets Nos. A 2,016 and A 2,023, patent pear switches and 
** Safety " tumbler switches respectively. The pear switches are 
a distinct novelty ; the old pressel bar movement having been 
abolished, and that of the well-known *'Ediswan Wedge 
tumbler switch substituted. These pear switches are made in 
two styles (see Figs. 1 and 2)—e.g., with tumbler handle, or with 
sliding rod which operates the contact lever inside. They area 
distinct improvement on previous types of r switch, and are 
claimed to be absolutély reliable for high-voltage purposes, 
combining good contact and quick break with good insula- 
tion and arc-proof qualities. The Safety tumbler 
switch (Fig. 3) is a high-voltage all-china switch with a 
new movement ensuring a very long and quick break. 
Owing to its construction, earth troubles or shocks 
are an impossibility. It is provided with sunk terminals 
separated by a china bridge piece, and with conical loop-in 
holes. Leaflet No. B 2,020 illustrates the O.K. dry cell, which 
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Fia. 1.—Pca* Switch with Tumler Movement 
operated by Handle. 


retails at alow price, and compares favourably, it is claimed, as 
regards efficiency, life, and behaviour under changes of tempera- 
ture with more expensive oells of a similar nature. Leaflet 
No. 2,027 describes the ** Ediswan ” dynamo and motor broshes, 
comprehensive tables being given. Leaflets Nos. W 2,025 and 
W 2,026 are entitled Ediswan " vulcanised flexible cords and 
C.M.A. flexible cords respectively, and buyers should find in 
these all their requirements in the direction of flexible cords. 
Leaflet No. H 2,028 describes ‘‘ Ediswan " electric light 
carbons, which are claimed to be superior to any, giving 
maximum light, with no noise and no dropping of ash, and 
being suitable for any make of aro lamp. They are listed 
in many sizes, both cored and solid, for open and enolosed 
lamps. 
Cranes. 

Wehavereceived from Messrs. Chambers, Soott, and Co. Dalziel 
Engineering Works, Motherwell, N.B., a copy of their 1904 
pamphlet on electric overhead travelling cranes. The descriptive 
matter which this pamphlet contains is brief, but to the point, 
and some good illustrations tre given. 

Carbon-Copper Brushes. 

Messrs. the Crypto Works Cumpany, Limited, 29, Clerken- 
well-road, London, E.C., inform us that they are placing on 
the market a new carbon-copper brush. This brush is com- 
posed of copper, very finely divided, mixed with pure graphite, 
which very materially decreases the resistance, and at the same 
time reduces the wear on the commutator. The company have 
for a considerable time been using this type of brush on their 
own machines, and have found that the efficiency of the 
machines has been thereby improved, whilst the commutation 
has not suffered. The brush is made in two qualities—higher 
and lower specific resistsnce—to suit the requirements of 


Fio. 3, Safety Tumler Switch. 


different d o designers. Further information relating to 
this brush is contained in a olroular just issued by the above 
firm. The same circular also deals with the pure carbon 
brushes supplied by them. 


Wires, Cables, etc. 


From Mr. A. H. Hunt, 115-117, Cannon-street, 

E.C., who is acting as representative in this country for Messrs. 
Geoffroy and Delore, cablemakers, Clichy-la-Garenne, Franoe, 
we have received a prico list of wires and cables, of which latter 
he offers to forward samples cut from stock coils to show the 
quality of insulation and finish. High quality and exoep- 
tionally low prices are the inducements held out to prospective 
purchasers. We have also a list illustrating best English 
cryatal cut globes from the same offioe. 


Ineandescent Lamps. 


The British Thomson-Houston Company, Limited, Rugby, 
have sent us a copy of their latest pamphlet dealing with 
B.T.H. Edison incandescent lamps. This publication includes 
a volume of information relating to incandescent lampe 
generally which users would do well to study. Particular 
attention is called to a 12-0.p. lamp which the company have 
recently introduced. It is designed for use on circuits of 
200-250 volts, and has, we are told, proved very popular for 
many places where 8 c.p. is insufficient and 16 c.p. more than 
sufficient. 

Calendars. 


We have received further calendars, etc., from Peckett and 
Sons, Atlas Locomotive Works, Bristol (speciality, tank loco- 


Fig. 2 Pear switch with Tumler Movement 
operated by Pressel Bar. 


motives) — Cox Walker's North Eastern Electric Works, 
Darlington (speciality, switchboards).—McClure and Whitfield, 
Mersey Dynamo Works, Stockport. The new and thoroughly 
up-to-dave works which have been erected by this firm, owing 
to increase of business, in Range-road, Adswood, S:ockport, 
are now in full working order. In a neat and well- bound note- 
book for 1904 just received we note an inset giving description, 
prices, etc., of the ‘‘ Mersey " multipolar type generator, from 
50 kw. capacity; of protected-type ‘‘ Mersey " dynamos and 
motors; and of Mersey two-pole over-type dynamos, the 
latter varying in size from 1 kw. to 24 kw. 


LEGAL INTELLIGENCE. 


GEIPEL'S PATENT FOR STEAM-TRAPS. 


In the Court of Appeal, composed of Lords Justices Vaughan 
Williams, Stirling, and Cozens-Hardy. on Monday the hearing was 
concluded of an appeal from an order of Mr. Justice Buckley on a 
petition for revocation of Geipel's patent for steam-traps, aud there 
was aleo a cross appeal by the patentee on the question of the terms 
on which he shoald be allowed to disclaim, his Lordship having found 
that the patent was involved in certain particulars. The patent had 
reference to steam-traps. an apparatus for automatically letting out 
the condensed water from hot-water pipes. Counsel stated that 
in the case of buildings heated by hot water the steam was constantly 
condensing, and if not got rid of the pipes would get blocked. The 
device by which Wm. Geipel's invention worked was founded on the 
ditlerential expansive action of two metals which were heated by the 
steam. When the steam condensed the water got gradually cold and 
by the cooling of the pipe was discharged. Steam then was let in and 
expanded the portion which the water had cooled. There were other 
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patents which utilised the expansion and contraction of the pipes for 
the opening and shutting of the valves automatically, and they had 
been attended with more or less successful results. Geipel's apparatus 
consisted of an upper and lower pipe fitted to the bottom of the hot- 
water pipes and joined together, so that with the expansion and con- 
traction the point of junction moved up and down, and thus operated 
upon the valves. The upper pipe was made of brass and the lower of 
iron, and as brass expanded more than iron the effect of sending a 
current of steam through the two was that one got longer and the other 
shorter, and thus s considerable amount of motion at the point where 
they joined was obtained. Mr. Justice Buckley held that the patent 
was bad in two respects. First, that one of the figures attached to the 
specification in which the pipes were bent into a circle showed an 
arrangement that would not work, aud, secondly, that a modification 
of the device shown ip another figure, in which the triangular form was 
adhered to, but one of the legs was the tie-rod instead of a tube, was 
nct within the provisional specification. The inventor accepted the 
first part of the decision, but oballenged the second, and asked that it 
might be reversed. 
or the petitioners, Mr. C. H. Berry, of Manchester, said it was 
submitted that at the date of the patent there were hundee ds of steam- 
traps on the market, and several that depended upon the expansion 
and contraction of metal by the action of steam. The respondent 
appesled against that part of the order which imposed as a condition 
on which the patentee should be allowed to apply to the comptroller 
for the amendment of his claim that he should not ask for an ipjunc- 
tion founded upon anything done from the date of the amendwent, 
unless the Court in trying the subsequent action was of opinion that 
the ifioation was originally in good faith, and with reasonable 
skill and knowledge. For petitioners it was said that they had been 
making these traps for years. They took this action to protect their 
customers, and it was only reasonable for the Court to say that no 
action should be brought in respect of traps made before the judgment. 
Their Lordships dismissed the respondent's oross appeal, and 
reserved judgment on the remainder of the case. 


BRITISH ACCUMULATOR COMPANY, LIMITED. 


In the Ohancery Division of the High Oourt of Justice on Friday 
Mr. Justice Kekewich had before him a motion by the British Accumu- 
lator Company, Limited, and the Allgemeine Aocumulatorenwerke 
Actiengesellschaft to restrain Arnold Kramer from carrying on business 
of any description under the style or title of the British Accumulator 
Company, Limited, and from receiving and opening any letters 
addressed to that company. It also sought to restrain him from acting 
as manager and agent of the company, and claimed delivery up of 
the furniture, books, and other effects 1n the office at Victoria-street, 
Westminster. , 

Mr. Warrington, K.O., who appeared in support of the motion, 
stated that the German company carried on the manufacture and sale 
of electric accumulators at Vienna. In 1902 they were minded to 
establish a branch of their business in London, and for that purpose 
they employed the defendant as their manager. The agreement set 
forth that the defendant undertook the management of the agency in 
London for the sale of accumulator batteries. Besides a salary, he 
was to receive 10 per cent. of the net profits of the London agency. 
The contract, it was further stated, could not be cancelled during the 
term of 18 months from the date on which it was signed. For the 
purposes of the branch business defendant took offices in Parliament. 
street, Westminster, the rent and furniture being paid by the plaintiff 
compeny From the first it seemed to have been contemplated that 
eventually the British business would be turned into a limited com- 
pany under the Act of 1862. In 1905 the British Accumulator Oom- 
pany, Limited, was incorporated, and a verbal agreement was made 
that the business and all the assets of the British Accumulator Com- 
pany should be transferred to the limited concern. The defendant 
refused to hand over the books and the other assets, and on Dec. 19, 
1903. a letter was written to him by plaintiffs’ solicitors stating that 
they had been instructed to take all steps necessary to obtain a transfer 
of the effects of the company. Defendant called himself chief engi- 
neer and manager of the company, although he had been appointed to 
no position by the limited company. On Dec. 21, 1903, the defendant 
wrote to the Vienna company that they had been breaking the terms 
of the contract time after time, and that he considered it necessary to 
inform them that he regarded it as having come to au end. Defendant 
then made certain claims fur compensation. Counsel, proceeding, read 
an affidavit by James Wilson, Wandsworth, in which it was stated that 
in December, 1903, he entered into a contract with the defendant on 
behalf of the British Accumulator Company for the erection of electric 
plant at Rickmansworth. A cheque for £50 in part payment of the 
account was given by him to detendant. Letters which he received 
from defendant were headed British Accumulator Oompany, and were 
signed A. O. Kramer. ‘nanaging director.” 

Mr. Stewart Smith, K. C., for the defsndant, read a long affidavit, 
in which Mr. Kramer set forth that the offices were taken in his name 
as the landlord was not willing to let them to a foreign ^ompsny. 
Defendant was therefore presumably liable for the rent. He had never 
represented the business as his own, and had always been willing to 
transfer the office and furniture to the plaintiff rr aee d provided the 
company paid the rent due to the landlord and freed him from a1 
personal liability. He had received accounts on behalf of the plaintiff 
company, but there was a considerable balance due by the plaintiff 
companytohim. The learned counsel, in the course of further remarks, 
stated that there was a substantial counter-claim by defendant tor 
wrongfal dismissal. 

After some discussion, it was agreed that the plaintiffs should give 
an undertaking to pay the rent due, and that the defendant should 
deliver to plaintiffs all furniture, fixtures, plant, books, contracts, 
papers, and other effects in the office in Parliament-mangsions, Victor:a- 


street. Further, that on sufficient undertaking being given by plaintiffs 

against a covenant contained in the syreement of tenancy, the defendant 

should deliver up possession of the premises to the plaintiff company. 
His Lerdship said the oosts of the motion would be costs in the 


action. 


INJURIES FROM FALLING WIRES. 


In the King's Bench Division last week the Corporation of Sunder- 
land appealed from a decision of the local county court, under which a 
Mrs. Watson was awarded £25 damages for injuries. The case rai 
an important question as to the liability of owners of electric tramways 
on the overhead trolley system for injuries caused by Appi wins. 

The plaintiff was travelling with her daughter on one of the Oorpora- 
tion's tramcars, when, owing to the falling of a live wire, she received 
an electric shook, and was personally injured. The defence set up was 
that there was a weekly inspection of the whole system, and that the 
breaking of the wire had not occurred through any negligence. The 
Corporation had not failed in their duty, and therefore ought not to be 
held liable. 

Mr. Justice Wills, in dismissing the appeal, said these overhead 
wires were not expected to tumble down of themselves, and if there was 
to be no liability for that kind of accident, Parliament would be very 
slow to grant the powers which it had granted. He thought it fair to 
conclude there must have been something wrong with the wire or the 
way it was fixed or joined. Therefore, the county court judge was 
right in letting the case go to the jury, whose verdict would be 
confirmed. 

Mr. Justice Kennedy concurred, and the appeal was dismissed 
with costs, leave to appeal further being refused. 


SOUTH LANCASHIRE ELECTRIC TRACTION AND POWER. 


In the Court of Appeal, composed of Lords Justices Vaughan- 
Williams, Stirling, and Cozens- Hardy, on Wednesday, the case of Green- 
house v. the South Lancashire Electric Traction and Power Company, 
Limited, and others was heard, on a motion on behalf of the defendants 
to advance the hesripg of this appeal. 

Mr. Hughes, K.C., in support of the motion, said the company had 
raised first debenture s to the extent of £550,000. Recently it 
had become necessary to raise further capital for the purpose of 
the undertaking, and a scheme was prepared to which, of course, 
the assent of the debenture stockholders was necesssry, It was 
required to be given in a particular way under the trust deed. Of the 
debenture holders who voted on this matter, £480 000 supported the 
scheme and £28,000 opposed it. The plaintiff represented the dis- 
sentiente, and had brought an action to restrain the company from 
carrying out the seheme, and the Vice-Chancellor dismissed it without 
calling on the other aide. The plaintiff had entered an appeal, but 
the trustees oould not act on the resolution while the appeal was 
pending. and it was vital that the money should be raised without 

elsy. Hence the present application. 

Their Lordships divested that the appeal should be in the lista on 
the next day on which County Palatine appeals were taken. 


BRITISH ELECTRIC CAR COMPANY. 


In the Ohancery Division of the High Court of Justice on Tuesday 
the case of Sinclair v. the above company came before Mr. Justice 
Kekewich on a motion for judgment. 

Counsel stated that the action was by a debenture holder. Mr. 
Justice Joyce had appointed a receiver and manager. There were a 
number of contracts which had to be carried out. 

His Lordship made the usual order for accounts and enquiry in a 
debenture-holders' action, and continued the manager's appointment 
until July 31. 


SHIPWORTH v. NATIONAL ELECTRIC TRACTION. 


On Saturday. in the Kiog'^ Bench Division, Mr. Justice Grantham 
had before him the case of Shipworth v. National Electric Traction 
Company, Limited. 

Mr. Wootten said this was an action for the return of £198. le. 6d., 
money paid by plaintiff to the defendant company for certain shares in 
the City and Surrey Electrical Railway Company. These shares had 
never been delivered ; but an affidavit wae put in under Order 14, in 
which it wae asserted that other shares in lieu thereof had been 
delivered. That was not accurate, and there was no defendant present. 

Plaintiff was called, and said he was a merchant in the City. In 
July, 1902, he paid the defendant company £200 for the shares. 
These shares had never been delivered. He had accepted no shares in 
lieu thereof, but he had received £1. 18s. 6d., for which he had 
given credit. 

His Lordship gave judgment for the amount claimed, with costs. 


RYDE ELECTRIC LIGHT WORKS. 


Last week, in the case of Kpight v. the Isle of Wight Electric Light 
and Power Company, Limited, Mr. Justice Joyce, in the Ohanoery 
Divison, gave judgment. 

His Lordship said that the plaintiff was the lessee for the residue 
of a term of 21 years, at a rent of £250, of a house and gardens in 
the borough of Ryde, aud was carrying on there a high-class b arding 
school for young ladies. The defendants acquired some adjoining land 
on which they had erected plant for the supply of electrical energy for 
public and private purposes within the borough. The plaintiff com- 
plained of serious annoyance to the inmates of her establishment by 
noise and vibration of the defendants’ works, and she instituted her 
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action on Sept. 29, claiming an injunction and damages in 
respect of the alleged nuisance. The action was tried for 
several days during the Michaelmas sittings, and a large body 
of evidence was adduced before him. The result of it was that 
he saw no reason to doubt that at various times during the month 
of September aod subsequently the worka of the defendants were so 
carried on as to cause offensive smells and in some degree vibration, 
which occasioned setious interference with the ordinary comfort of the 
plaintiff and the inmates of her liome and the carrying on of her 
business. Under the circumstances he thought the plaintit was 
entitled to relief. The nuisance was not, in his opinion, trivial or 
of a kind to be expected from any ordinary and reasonable use of the 
land acquired by the defendants, nor was it by any means of a 
kind which would be complained of only by au unreasonable and 
fastidious person. No doubt since the commencement of the action the 
nuisance had been lessened by various expedients. The plaintitf bad 
submitted to the inconvenience that arose from the mere construc- 
tion of the defendants’ works. What she complained of was what she 
had suffered and was from time to time suffering from—the working 
of the generating station and the operations there carried on, and 
which would continue to be carried on. He held it not to be an 
ordinary user of the defendants’ property, or in any sense reasonable, 
if serious nuisance were occasioned to occupiers of adjoining property. 
On the whole, he held that the acts complained cf from time to time 
and frequently up to the tria] materially interfered with the ordinary 


comfort and enjoyment of the residence of the plaintit!, and, secondly, 


that these acts were of such a character ae, having regard to the 
circumstances, were in excess of the natural and ordinary course of 
enjoyment of the plaintiffs property. The consequence was that 
there must be an injunction during the continuance of the plaintiff's 
lease to restrain the defendants from so workiug or permitting their 
engines, etc., to be worked, and from so carrying on the manufacture 
of electric light, as by the production of noise, noxious or offensive 
smells, or vibration, or otherwise to be or occasion an annoyance or 
nuisance to the plaintiff as lessee or occupier of the house, gardens, 
and preinises comprised in her lease. He directed an enquiry as to 
damages, reserving the costs, and suspended the operation of the 
injunction for six weeks. 


TRAM AND 'BUS COLLISION. 


In the King's Bench Division Mr. Justice Grantham and a special 
jury awarded a Mr. Phillips and his wife £2,500 damages and £430 
expenses. against the London General Omnibus Company and the 
London United Tramways Company. It appeared that plaintiffs were 
riding on a bus through the Chiswick High.road, when it was run 
into from behind by an electric tramcar. The bus was overturned, 
and Mr. and Mrs. Phillips sustained severe injuries. 


ASSESSMENT OF TELEPHONE WIRES. 


At Dumbarton, before Sheriff-Substitute P. J. Blair, parties were 
heard in two appeals at the instance respectively of the National 
Telephone Company, Limited, and the Corporation of the city of 
Glasgow against the Town Oouncil of Olydebank. The appeals, which 
raise an entirely new point, and one of considerable importance to 
both sides, had reference to the interpretation of Section 347 of the 
Burgh Police (Scotland) Act of 1892, which states: ‘‘The annual 
value of the following lands and heritages shall, for the assessment 
under this Act, be held to be one-fourth of the annual value thereof 
entered in said valuation roll“; and then, in specifying the lands and 
heritages referrod to, says ia Sub. Section 2: All the underground 
gas and water pipes or underground works of any gas or water company 
or corporation." The appellants both possess underground telephone 
wires in the burgh of Clydebank, and they maintained the words in 
the sub.section ''or corporation" extend the interpretation of the 
section so as to give them the benefit of the three-fourths reduction of 
the police assessments. The respondents, on the other hand, contended 
that the section of the Act must be construed literally, and that 
therefore it only applies to gas and water. 

The Bheriff made avizandum. 


COMPANIES' MEETINGS AND REPORTS 


CENTRAL LONDON. 


The report of the directors for the half-year ended Dec. 31 last 
states that the amount expended on capital account duripy tbe half- 
year was £44,226.  Receipts from all sources of revenue amount to 
£175,255 and working expenses to £97,363, leaving a balance of 
£77,871 carried to the net revenue account. The number of passengers 
carried was 21,774,850, a decrease of 650,926. In tlie half year ended 
Dec. 51. 1902, the ordinary daily traffic was exceptionally increased by 
the attraction of his Majesty's Coronation and its attendant festivities. 
The workmen carried in the half-year were 3,012,210, being about 
14 per cent. of the total number of passengers conveyed. Alter pro- 
viding for interest on the debenture stock, the net revenue account shows 
an available balance of £116,503, including £10.426 reserved to meet 
the dividend on the deferred stock and £45,406 brought forward from 
last half-year. The directors recommend the declaration of the following 
dividends for the half-year: Oa the undivided ordinary stock at the 
rate of 4 per cent. per annum, on the preferred ordinary stock at the 
rate of 4 per cent. per annum, and on the deferred ordinary stock 
4 per cent. per annum for the whole year. Reviewing tlie working of 
the Company's undertaking for the year 1903, the followiug “e 
gives the financial result; brought forward from half-year ended 


December, 1902, £27,717 ; total net re nue, half-year June, 1903, 
£120,617 ; deduct debenture interest and dividend, etc.. £64,785; 
and reserved for dividend on deferred stock, £10,476, leaving 
balance carried forward Jane 30, 1903, £45,406. Total net revenue 
half-year December. 1903, £134,735. Deduct debenture interest 
and dividend (including £10,426 reserved from Jane half-year), ete., 
£88,656, leaving balance unappropriated at Dec. 31, 1903, £46,078. 
The Board recommends that £10 000 he added to the reserve fund, 
increasing the latter to £30.800, and that the balance of £36,078 be 
carried forward, The additional sub- station at Bond.street is prac- 
tically complete. and will be brought into service shortly. The 

fan at Shepherd's Bush is now in regular working order, with the 
result that the air in the tunnels has been considerably improved. 
The new motorcars are also found to work satisfactorily. The Oom- 
pany have arrived at a final settlemeat with the Electric Traction 
Company. all points of ditlerence having been submitted to and decided 
bv tbe arbitrator, Sir Benjamin Baker. 


METROPOLITAN RAILWAY. 


The report of the directors for the half.yew ended Dec. 31 last 
states that total receipts for the half-year (dedacting the Company's 
proportion of the revenne of the City lines and extensions) have h:en 
£438 657, and the expenses £207.779, leaving a profit of £230 878. 
The receipts show an increase of £12 347, and the expenses a decrease 
of £1,197. The directo recommend a dividend upon the ordinary 
stock for the past half-year at the rate cf 3 per cent. per annum, 
carrying forward £21,294. The work of electrification is beiog pro- 
ct cded with rapidly by the Company's engineering taff. The building 
of the power station at Neasden is practically comp! sted and ready for 
the reception of the machinery. which is being constructed at the 
works of the British Westinghouse E'ectric snd Manufacturing 
Company. The new reservoir adjoining the power station is filled, 
and the wells coutinue to show an ample supply of water. The 
building of the necessary sub-stations and the e,uipment of the per- 
manent way ate proceeding. Negotiations are io progress for the 
acquisition of the property in the neighbourhood of Baker- 
street Station required for the projected enlargement and improve- 
ment of that station. The new railway from the Company's 
line at Harrow to the town of Uxbridge is nearly completed, 
and it is expected that it will be opened for public traffic during 
the present half-year. At the meeting of the proprietors in January, 
1892 the disectors were authorised to contribute an annual sum of 
not more than £1,000 to the Railway Clearing House Superannuation 
Fund, on behalf of the Company's salaried officers and clerks. Owing 
to the increase since that time in the staff of the Company eligible to 
join the superannuation fund, it is necessary to extend the limit of 
the Company's subscription, and a resolution on the sutject will be 
submitted to the meeting. A Bill is being introduced into Parliament 
in the coming session in which powers are sought to convert and con- 
solidate the Company's debenture aud prefereuce stocks, and to raise 
additional capital to the extent of £750,000, with the usual borrowing 
powers mainly for the purpose of paying for the electrical (gu ment 
of the line. Various Bills affecting the interests of the Company have 
been deposited, and will be carefully watched by the Board. Gross 
receipts for passengers, goods. minerals, and tolls for 1903 amounted 
to £812,685, an increase of £20644 The passengers carried totalled 
94,000,150, an increase of 4,125.3 7. 


—— eee 


CALAIS TRAMWAYS. 


The report of the directors for the past year states that, notwith- 
standing the unfavourable weather, th: receipts show an increase of 
£188, and there has been a saving in expenses of £372, due chiefly 
to reduced cost of forage and to a smaller outlay upon maintensnce. 
The net revenue account shows a balance of £1.773, out of which an 
interim dividend of 4 per cent. was distributed early in July, and 
the directors now propose the payment of a balance dividend of 
14 per cent., making 2 per cent. for the year, as against 14 per cent. 
for 1992, and the transfer to reserve of £400 (increasing that fand to 
£2,830), leaving £428 to carry forward. The Company's application 


for an extension of their concession. and the conversion of their lines 


to electrical traction, is still under consideration by the authorities at 
Paris. 


MARCONI INTERNATIONAL MARINE COMMUNICATION. 


The report of the directors for the year ended June 50 last states 
that the chief etlorts of the Board have been directed towards obtain- 
ing & permanent basis for profitable business in the future. and a very 
considerable further extension of the operations of the Company has 
resulted. This extension has been principally in connection with tbe 
equipment of further ships, the coast stations mentioned as available 
for communication in last year's report having served for a great part 
of this increased shipping traffic. Preparations have, however, been 
made for a wireless service on new routes other than the Atlantic, and 
to this end nine new coust stations have already been equipped, 
and there are on order 14 further coast stations. The opening 
of these stations will, it is thought, result in profitable contracts 
with lines of ships voyaging on these routes. In particular 
is mentioned a contract, now practically concluded, relating to 
the equipment of a whole !l»et taking the Mediterranean route. 
Other important ship contracts are in negotiation. The stativas 
which have been erected. or are in course of erection, by this Company 
and its associated companies, which include also Lloyd's stations, over 
which this Company has exclusive rights for wireless telegraph purposes 
for 14 years from Sept. 26, 1901, number 51. An arrangement has 
recently been made with Reuter’s News Agency for the regular trans- 
mission through the Company's stations to vessels fitted with the 


, 
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Australian traffic was such a discouragement for all commercial enter- 
prises that if it had taken place 30 or 40 years ago, the world would 
not be enjoying anything like the present amount of 1 and 
cable communication. It was surely an anomaly that they should be 
obliged to contend against British as well as foreign subsidised cables 
at a time when so much was being said as to the necessity of 
encouraging British and Colonial enterprise on account of foreign 
competition. The Indian, Egyptian, and Turkish receipts had risen, 
and there was a substantial increase in the traffic with Aden, due to 
the heavy Government and Press cablegrams arising from the trouble 
in Somaliland. As the result of the half-year's working, after pro- 
viding for debenture interest and the usual quarterly dividends on the 
preference and ordinary stock, they were able to place £127,000 to 
reserve, and to carry forward £33,000. 
The report was adopted. 


Marconi system of Press telegrams. Even at the present time the 
Company is deriving a considerable profit from this business, although 
the range of transmission has been limited. When the latest and 
highly successful results obtained by Mr. Marconi in his long- 
distance experiments are applied to coast stations, and a daily wire- 
less news service can be maintained throughout the Atlantic voyage. 
this branch of the business will, it is confidently anticipated, prove a 
very large source of revenue. An agreement has recently been con- 
cluded with the Government of Newfoundland for the installation of 
a number of stations on the coasts of Newfoundland and Labrador, 
which will begun in the spring. These stations will be available for 
. ships equipped with the Marconi apparatus. Mr. Marconi has been 

busily engaged throughout the year in perfecting apparatus for long- 
distance communications, and for the purpose of testing improvements 
in the apparatus, and as a demonstration to independent persons of 
its capabilities, in his voyage across the Atlantic in August on board 
the '' Lucania,” and in a voyage on H. M. S. Duncan to Gibraltar 
in October, messages were transmitted to the ships throughout their 
55 The profit and loss account shows a debit for the year of 

14,960. 


CHARING CROSS AND STRAND ELECTRICITY SUPPLY. 


The report of the directors for the year ended Dec. 31, 1903, records 
satisfactory results of the year’s trading in both: their West-end and 
Oity areas of supply. Speaking of the West-end undertakings, the 
report says that, notwithstanding the fact that several large premises to 
which supply has hitherto been given have been demolished in connec- 
tion with the County Council and other improvements, the number of 
lamps added is 55,326, exceeding by nearly 21,000 lamps the number 
added in 1902. The engineer-in-chief certifies that the plant and 
machinery have been maintained in a high state of efficiency. The 
total mains now laid amount to 221 miles. The revenue from sales of 
current for 1903 amounts to £110,083. 12s. 2d. The balance of the 
net revenue account is £53,890. 4s. 2d.; £14,000 was distributed as 
interim dividend at the rate of 8 per cent. for the half-year ended 
June 30, 1903. There remains a sum of £39,890. 4s. 2d., which the 
directors propose to deal with as follows: dividend on 44 per cent. 
preference shares apportioned to Dec, 31, 1903, £15,750; to pay a 
dividend at the rate of 12 per cent. for the half-year ended Dec. 31, 
1903, on ordinary shares, making, with the interim dividend paid in 
August, 1903, 10 per cent. for the whole year, £21,000 ; and to carry 
torward £3,140. 4s. 2d. As regards the City undertaking the dis- 
tributing station buildings in Beech-street, Barbican, have been com- 
pleted, and machinery is being installed there. The total mains now 
laid amount to 215 miles, The plant and machinery have been main- 
tained in a high state of efficiency. - There have been connected up to 
the City mains during the past year 91,384 additional 8.c.p. iamps, 
making, with 150,729 lamps connected at December, 1902, à total of 
242,115 lamps. The progress of the business has more than realised 
the expectation of the directors. The gross revenue from sales of 
current during the year amounted to £56,036. 8s. 11d., or over 100 per 
cent. more than the gross revenue obtained in 1902. "The net revenue 
account shows a profit of £11,499. 11s. 1d. The 44 per cent. prefér- 
ence shares dividend to Dec. 51, 1903, guaranteed by the Corporation's 
West-end undertakings has been paid. The extension of the Company's 
business renders it necessary to increase its capital. The directors who 
retire by rotation are Mr. W. F. Fladgate and Mr. Stefano Gatti, and, 
being eligible, offer themselves for re-election. The auditors, Messrs. 
O. R. Johnson and Son, also retire and offer themselves for re-election. 


EAST LONDON !RAILWAY. 


The half-yearly general meeting of this Company took place on 
1 at the Cannon- street Hotel, the Hon. A. E. Gathorne-Hardy 
presiding. 

The Chairman, in the course of his speech, said three factors seemed 
to point to possible advantage to their undertaking —the improving 
goods and coal traffic, the Royal Commission now engaged on the 
question of the development of railways and tramways in the Metro- 
polis, and the question of electric traction. With regard to the last- 
mentioned point, the deadlock between the Metropolitan and District 
and the other leasing companies still continued. As chairman of the 
East London Company, he (the chairman) held no brief for the lessees. 
He was m) anxious that the improvement should be carried out. 
All probabilities pointed to the suburban parts of all metropolitan 
lines being electrically worked before long, and in that case all 
who used the installation would bear their proportion of the cost. 
It did not seem to him an unreasonable proposition that in the 
first instance those who desired to use the line electrically should 
bear the cost. If the installation was made, the only benefit it could 
confer on the companies not using the electrical method of traction 
would be that they would get their proportion of 44 per cent. of the 
increased traffic jowards their loss on working expenses. He agreed, 
however, with tfie underground companies that if they electrified their 
line and not the East London Railway, the present method of working 
would really become impossible. The legal position was this: Although 
no individual company could be compelled to work, the lessecs as a 
body were under the obligation to maintain and work the line, and 
if the present method of working became impossible, the joint 
committee would have to devise a new method, and the two under- 
ground companies would have to provide one-third of the cost of 
establishing some new and efficient method of workiny the line. Those 
companies' proportion of the loss on working would be augmented 
by any loss of traffic consequent upop the new method of working 
to the extent of their third share of the 44 per cent. received 
for working expenses. The Metropolitan and District Companies 
would also experience other disadvantages. He believed, howcver, 
that the Mast London Railway would soon be electrified, and he knew 


Weston! |d[econnis, 
REVENUE ACCOUNT, 
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that experimental cars had been run over their line by the underground Dr. Generation of Electricity. £ ad. 
companies to sce how they could be worked. The worst that could | Coal or other fuel . . . . 16,823 10 3 
happen to the East London Company—which he did not in the least | Oil, engine-room, and station expenses. . 1,755 9 8 
anticipate—would be a temporary stopping of working while the | Proportion of salaries of engineers, ete . 1,455 0 9 
various lessees were adjusting their differences. This would be far | Wages and gratuities at stations . 6,704 17 4 
more serious for the lessees than for this Company, who would still | Purchase of current in bulk .. . 7,690 1 5 

receive their fixed rent of £30,000, and a public outery would certainly | Repairs and maintenance — Buildings . 695 11 0 
follow, which would call attention to the anomalous condition of Boilers, engines, dynamos, motors, etc. .................. 4,429 18 9 
affairs, and would lead to parliamentary and judicial intervention. Accumulators and accessories 1,034 11 5 

- — Distribution of Electricity. 812 
EASTERN TELEGRAPH roportion o Salaries of engineers, et᷑oo cesses ͤ „ 1, 15 5 
Wages, etc., linesmen, fitters, labourers .. ............. 199 0 0 
The half-ycarly general meeting of the shareholders of this Company Repairs, etc., and renewals of mains 3,926 5 1 
was held on Wednesday at River Plate House, E. C., under the | Repairs, etc., renewals of meters, etc., on consumers’ 
presidency of Sir John Wolfe Barry, K. C. B. premises . FV 1.199 14 3 
The Chairman, in moving the adoption of the report (which | Wayleaves and licensee . . 1,539 5 9 
appeared in our last issue), complained of the competition to which | Public lighting maintenancdſge . . . . 884 18 9 
cable companies were subjected by the subsidised Pacific cable. | Rents, rates, taxes, and insnranceeees . 6,938 12 1 
Alluding to a decrease in the income from tbe Cape joint purse, M tE 
Australian, and China, Japan, and Manila traffics, he said the falling Directora : anagement I;xpenstee. 1050 0 
off was partly accounted for by a reduction of rates for South Africa. ie 5 — i — i 5 S 393 » 
Although the volume of messages had increased, a much larger Bon i rir i ote a UK enen den uet 385 10 
development must take place before the Company was recouped 8 onay hat diary 0 —€——— P —— Wa 
for the reduction of charges. The traffic with Australia showed Audite d 0 isnment charges. . . . . . . ... . 75 0 
a considerable falling off, owing to what might be justly a dit dix d SOPARI qoe VV— QA 85 0 
described as the unfair and unstinted competition of the British La : nus 5 VVT 735 11 
Government Pacific cable, but the loss of revenue was no more red dont ano GA penses E EE N ee DE 559 5 
than the Company had anticipated. He held the view that the Dep iet 5 c ient jesus 1 5 10.000 0 
policy of establishing State-aid competition with a commercial Pinne Jayiopeses ; 

. undertaking, especially when that undertaking had served the State as Total di | 74182 4 3 
well as the Eastern Telegraph Company had done, was an unsound | 34] ota ried 1 ituro ...... ..... .... ...... ..... . 39.111 16 7 
one. In this case it had proved unprofitable to the State and a most P*'ance carried to net revenue ...... ...... ...... ... RES 
serious discouragement to commercial cable enterprise. The establish. £113.294 0 10 
ment of this Government cable conld only be justified on strategic or j 
{mperial grounds ; but, supported by the home and Colonial Govern- Cr. £ s, d. 
ments, it had become an active and unfair competitor with British | Sale of current, less rebates allowances ............... . 110, C835 12 2 
commercial interests. Those interests should be considered identical | Rentals of meters, ete., on consumers’ premises . 2.546 18 10 
with the interests of the Empire, and should not be opposed with | Transter fees and sundry receipt... . . . 221 17 5 
taxpayers’ money. He did not think anything could be more | Rents receivable ................. D 44112 5 
suicidal for & great country than to employ its funds in checking —— 

£113,294 0 10 


private effort, The action of the Government in competing for 


| 
a 
EE 
7 
f 


2 Eae us. men E ax 


186 


THE ELECTRICAL ENGINEER, JANUARY 29, 1904 


BALANCE-SHEET. 

Dr. Liabilities. £ s.d. 
Oapital account—amount received | ........... ...........- 1,078,000 0 0 
Bundry creditors MEN ——Ü 41,680 2 5 
Net revenue acoount— balance at credit thereof, less 

preference and interim dividends ................—.......... 24,140 4 2 
Depreciation fund acoount ..... ..... C 65,00 0 0 
Leaseholds depreciation fund aooounn tt . . 20,000 0 0 
Share premium acocounnnn . 85,855 4 10 
Debenture premium acoouunn t 3,933 11 2 
Reserve fand (capital) account ..................... eee 30,000 0 0 

£1,346,609 2 7 

Or. Assets. £ s. d. 

Capital acoount — amount expended ........................... 925,814 2 10 
‘Stores on hand ů ! essre dt ensi " TAE 15 1 

- Freehold premises not used by the Company .............. i 
Leasehold promises not used by the Company............... 468 16 0 
Bundry debitiesee 35.575 19 11 
Oash at bankers and in hand ........................... eere 7,529 6 1 

Investments in Charing Cross and City Electric Oom- 

y, Limited—Debentures, 5 per cent... ............... 160,500 0 0 
Ordinary ben ya eas tn ono sea deierst 200,000 0 0 
£1,346,609 2 7 


The Oompany undertook to make up any deficiency in the dividends 
on £200,000 of £44 per cent. 92 undertaking preference shares, 
1901 issue, until Dec. 31, 1903, and has advanced £5,044. 10e. 2d. for 
the purpose ; it has also guaranteed the dividend on £200,000 farther 
44, preference shares City undertaking until June 30, 1906. 


STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generated or bought in B.T. units...... us 10,527,630 
Quantity sold Other salee. nen, 7,009,687) 7,302,701 
Qaantity used on works ................. eren 2,151,521 
Total quantity accounted fot;ſ!hõr- W VVVU[•a ELI 10, 150, 318 
Quantity not accounted oon % 377, 
Number of public lamppt 33 enm 113 
Total maximum supply demanded (kilowatts) ) 4,284 
City Accounts, 
REVENUE ACCOUNT. 

Dr. Generation of Electricity. £ sd. 
Coal aud other fuel cereo es ropa aA ovas 11,696 5 3 
Oil, engine-room, and station expenses . 474 15 10 
Proportion of salaries of engineers, eto 931 6 4 
Wages and gratuities at station ß!W. 4,635 17 10 
Parchase of current in bulk............ ETE E LAM us 1,063 011 
Repairs and maintenance —Buildinges..................... esses 10018 9 

oilers, engines, dynamoe, motors, eto 514 19 8 

Accumulators and accessories 1211 2 O0 

Distribution of Electricity. 
Proportion of salaries of engineers, eto 931 10 0 
Repairs, etc., of mains . 2515 6 8 
Repairs, etc., of meters, switches, fuses, etc., on con- 

sumere premises ices e ve ceret area choses & 387 10 7 
Wayleaves and licenses ............ "—— — 111 17 8 
Rents, rates, taxes, and insurancees 5278 2 3 

Management Expenses. 

Directors’ remuneratioůmůmd˖b·ß·ßHß·dl˖˙.. 525 0 0 
Salaries of secretary, etc............. E ER 3,954 10 2 
Stationery and printin .. 279 10 3 
General establishment ch argen q 846 2 5 
Auditors of Compaaaʒʒʒʒ ʃine·ʒ— A! . = 30 0 0 
Law costs and expenses. 500 4 11 
Contribution to electrical inspector's sKlary . . 200 0 0 
Total erpendre n S CUR REO iens 36,018 1 6 
Balance taken to net revenue acoountt. 3. 21,700 18 9 
£57,719 0 3 

Cr. £ s.d 
Sales of current, less rebates and allowances ..... e 66,036 8 11 
Rental of meters, etc., on consumers’ premises es 1,648 11 4 
Transfer fees and sundry receipftti ee . 34 0 0 

£57,719 0 3 
BALANCE SHEET. 

Dr. Liabilities. £ sd. 
Capital account—amount rocei ved —- . . 1,106,400 0 0 
Sundry oceditors. sss a a asks 24,650 8 8 

£1,131,056 8 8 

Cr. Assets. £ s. d. 
Capital account —amount expended for works ............ 960,800 2 7 
Stores on hand 11,:: . ena RR ERA ERN SRY Vau aui. 1,074 14 10 
Investment in 5 per cent. debentures of the Oharing 

Oross and City Electric Company, Limited 139,500 0 0 
Preliminary expense . . 1,358 9 6 
Sundry debtors M""""-"————— 23,654 6 8 
Cash at bankers and in hand ...................... . 3,889 7 
Balance of net revenue account ............... eee TI9 15 6 

$1,131,056 8 8 


STATEMENT or ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generated or bought in B.T.U............. . . 7,214,568 
Total pold pct 5,033,880 
Quantity used on worked Z. 1,961,080 
Total quantity accounted for ......... ...... 7» 6,994, 960 
Quantity not accounted for.............cccssecscssccecessrescseeeres 279,508 
Total maximum supply demanded (kilowatts) ............. E 6,713 


The report of the directors for the half-year ended Dec. 31, 1903, 
states that the railway between Moorgate-street and Finsbury Park is 
now chad completed, and for some time part a servioe of trains 
has been running experimentally almost daily. The line will be opened 
for public traffic between these two points when the necessary certifi- 
cate from the Board of Trade has been obtained. The underground 
work for the new station at Highbury is well advanced, and the exten- 
sions from Moorgate-street to the Bank at Lothbury will be 53 
with as soon as possible. The sanction of the proprietors will be asked 
for a Bill in the next session of Parliament, which merely seeks for an 
extension of time for the completion of a small portion of the line at 
the south end of Moorgate-street Station. At the conclusion of the 
Wharncliffe meeting a train will be in readiness at Moorgate-street 
Station to run to Finsbury Park Ststion and back, and shareholders 
are invited to take this opportunity to inspect the undertaking. 


\ 
DUBLIN UNITED TRAMWAYS. 


The report of the directors for the half-year ended Dec. 31 last, 
together with the accounts of the Dublin United (Old) and the Dublin 
Southern District Oompanies, states that the amount available for 
division is £48,950, cut of which dividends for the half-year are 
recommended st the rate of 6 per cent. per annum on the preference 
shares and st the rate of 6 per cent. per annum on the ordinary shares. 
A sum of £4,000 has been placed to credit of reserve fund, £2,000 to 
maintenance during the current half-year, and £1,000 to an accident 
insurance fund. 


CITY AND SOUTH LONDON RAILWAY. 


The report of the directors for the half-year ended Dec. 31, 1903, 
states that the receipts from all sources for the past half-year have 
amounted to £75,811, and the cost of working has been ,994. 4e., 
leaving a profit of £39,526. 16s. Inclusive of the belance brought 
forward from June 30 last, the net revenue account showsan aggregate 
total of £41,026. 16s. 11d. After making provision for the debentnre 
stock interest, and the transfer to the renewal fund of £1,500, a 
balance remains available for dividend of 228. 295. 104. 4d. Out of 
this sum the directors recommend that the full dividend of 5 cent. 
per annum be paid on the preference stocks, 1891, 1896, and 1901, and 
that a dividend at the rate of 2 per cent. per annum be paid upon the 
consolidated ordinary stock for the half-year, leaving a balance of 
£746. 10s. Ad. to be carried forward to the next account. The follow- 
ing table shows the number of passengers, exclusive of season-ticket 
holders, carried since the opening of the railway : 


Number of ngers Receipts 
Half- year ended (exclusive of (including 

season-ticket holders). season tickets). 
Dec. 31, 1890 (11 days) ............... £165,000 ..... £1,568 3 9 
June 30, 1891 1111111. ꝗ . 2, 418. 5 19.408 6 9 
Dec. 41, 18911111. ne 749.055 19,798 16 6 
June 30, 1892 . «hn eee 2. 813, 1683 20931 4 2 
Dee 21, .,; 8 5,117,602 ...... ,008 17 5 
June 30, 1893 8. 146, 665 458 9 
Deo. ih. O tia re ,093.351  ...... 22,067 14 10 
June 30, 1899 . € „383, 1564. 560 6 
Dec. 31, 1894... aee baee o oaov 5,275,649 ...... 25,540 12 4 
June 30, 109 8 3, 113.199 23,711 5 8 
Dec. 31, 185. rrr dass 3,172,458 25,780 3 7 
June 30, 1896 . 3.192.672 24.021 13 0 
Dec. 31, 18 es iere trennt 5,568,480 ...... A56 6 9 
June 30, 1897 . . 3, 437.810 26405 3 6 
Dee. 3 189... ᷑ñ7ßðê ; 337, 8611 25,472 12 10 
June 30, 189899 478,977 26,556 16 4 
Deo. 31, s — ð e 5,462,814 ...... 26,519 14 10 
June 30, 1899. . . „540, 0 h 8 26,749 3 0 
Deo, 31, 1899. ͤ 3, 42.9422 26,197 14 10 
June 30, 1900............... nen 4, 169.717 33,608 2 3 
Dec. 31, 00h 88 5,018,842 ...... 44,716 311 
June 30, 1901 . ee 887,786 ...... 51,015 17 3 
Deo. 31, 0 e oia ,008,842  ...... 69,734 14 8 
June 30, 190 „192, 120’ 76,843 12 3 
Pees S1, 0. 877,99 ...... 82,131 7 1 
June 30. 190 UU . 9.511, 450 78,584 19 9 
Dec. 31, i. 8 8,711,062 ...... 72,286 3 6 
Total since the opening of the line. . 117, O80, 281 . . 28928, 524 8 0 


The directors regret that the receipts of the line during the past half- 
year show 80 considerable a decrease as compared with the oo nd. 
ing period last year, but it must be borne in mind the receipts during 
that period were abnormally increased owing to the interruption of the 
tramways while under reconstruction for electric working, and also to 
the increased traffic due to the ceremonies in connection with the 
Coronation. Apart from these sources of revenue, the general traffic of 
the line has been maintained, and is slowly but steadily reooverin 

from the competition of the electric tramways, It has been foun 
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necessary to reduce the fares over some portion of the line; also to 
popularise the issue of season tickets both by reducing their coat and 
issuing them for shorter periods. It is expected that the Great Northern 
and City Railway will be open for traffic early in February. The 
negotiations are proceeding with the various railways interested as to 
the nature of the works and other arrangements in connection with the 
extension to King's Cross, St. Pancras, and Euston. When these are 
settled, the directors will have to consider the best mode and the most 
opportune time for raising the neceesary capital. 


Dr. REVENUE ACCOUNT. £ ed. 
Maintenance of way, works, and stations........ ............ 1,686 17 3 
Locomotive and generating power . ⁊ 10,964 9 I 
A/ . ³ ³ AAA 1,2258 18 9 
Traffic expenses... ..........seeeeeeeeeeeee nennen enne nemen enne 16,155 12 6 
General chase ß PARE ven . 2,984 10 3 
Law charges %%ĩðĩo m 8 58 12 11 
Rates and taxes . . 2,962 6 5 
Passenger duty. Jͤ . 214 16 10 

36,284 4 0 
Balance carried to net revenue account 2 39,526 16 0 
£75,811 0 0 

Or. £ sid. 
PABBOI ROIS roe oco vea ee vea vete 3 68, 397 18 10 
Besson ek —E3ñ 3,888 4 8 
%%% (/ ³ % ³ 4 ⁵ 415 15 2 

72,701 18 8 

%%%) Seca A 40 
Rent of property, eto U ꝛ eene 2,924 9 6 
Sundry receipts . 222 ã2ãã 2 ets 144 11 10 
| 75,811 0 0 

Dr. GENERAL BALANCE-SHEET. £ ad. 
Balance from net revenue account 28,296 10 4 
Unclaimed interest and dividenda............................ . 16917 3 
Interest payable or accruing and provided for. 3,581 12 11 
Sundry outstanding accounts .. . q . 12,457 0 6 
Contractor's retention fund . . . 600 14 1 
Renewal accõο,üntt . . ããã ZZ 2 . 2,255 12 8 
Temporary loans 2 . . 16,000 0 0 

| £62,339 7 9 

Or. £ s. d. 
Cash at bankers, current accounts, and on hand.......... = 7,790 16 5 
UL UE. Me ⁰ ⁊ ; 011 
Sundry outstanding account . . 2,725 10 7 
oe to date in respect of Islington and Euston Bill 8,285 3 9 
Balance from capital account... . . ... . .. 33,991 16 1 

£62,339 7 9 
DIRECT UNITED STATES CABLE. 

The ordinary general meeting of the shareholders in this Company 
was held on Tuesday at Winchester House, Mr. E. M. Underdown, 
K.C., presiding. 

The in moving the adoption of the report (which 


appeared in our last issue), said that the revenue for the six 
months, after deducting payments, amounted to £47,815. The work- 
ing and other expenses, including income tax, but leaving out repairs, 
were £21,816. The revenue showed s falling off, but that did not 
arise from any circumstances peculiar to the Company, but was due to 
the general torpidity of business, As the Company's trafics were 
always an index of the activity of business, the shareholders could not 
but expect to see a decrease in revenue with the falling off of business 
between Great Britain and the United States. It was to be hoped 
that it was only temporary. He had previously told the shareholders 
that there had been some heavy repairs to the main section. A 
certain portion of the sum expended on that account had had to be 
brought forward, and it formed a charge on the six months under 
review. The directors had put those repairs against the reserve fund, 
and they continued to make up the reserve by the steady application 
of a reasonable amount. The total amount of the Company's invest- 
ments stood at a somewhat lower figure, but the directors would proceed 
to make that up, leaving, they hoped, the net profits unaffected. The 
directors were quite content with the way in which the business was 
going on, His son had visited all the stations in the United States, 
Uanada, and Nova Scotia, and had found everything in perfect order 
and the staffs doing their work satisfactorily. He could not conclude 
his re marks without referring to the loss the Board had sustained by 
the death of Admiral Sir Henry Keppel, who had endeared himself to 
everybody. As the present was a time for economy, the directors did 
not at present propose to fill the vacancy on the Board caused by the 
death of Admiral Keppel. 
The motion was adopted. 


NEW COMPANIES REGISTERED. 


Edmundson's Furnishing and Engineering Company, Limited. 
vee £18,500. Object: to carry on the business of furnishers 
and engineers inall their branches. Registered office: 35, Capel-strect, 
Dublir. 

East Cheshire Light Railways Syndicate, Limited, —Capital, 
£5,000, Object: to establish a company with powers under the Light 
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Railways Act, 1896, to construct, maintain, and work a system of light 
rdilways from Mottram to or near Hyde, Stalybridge, Hollingworth, 
Woolley Bridge, Tintwistle, Broadbottom, and elsewhere. Registered 


office: 129, Stamford-street, Stalybridge. 

Cambridge Electric Tramways Syndicate, Limited. —Oapital, 
£5,000. Object: to adopt an agreement with the British Electric 
Traction Company, Limited, for the acquisition of its interest in an 
agreement dated June 21, 1898, with the Oambridge Street Tramways 
Company, to construct, acquire, equip, maintain, and work by elec- 
tricity or other power any tramway or tramways in the town or county 
of Cambridge, eto. f 

Graham Lighting Company, Limited. — Capital, £5,000. 
Object: to acquire and carry on the business carried on by O. Graham 
and W. Hotton, at 264, Goswell-road, E. O., as the Graham Lighting 
Company. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Woolstanton and Burslem.—The Guardians will shortly invite 
tenders for supplying the workhouse with an electric light installation. 

Aberdeen.—The Oouncil have authorised the engineer to obtain 
tenders for the additional plant for the Ferryhill station. The esti- 
mate is about £20,000. 

Punta Arenas, Chile (Straits of Magellanstrasse).—Tenders are 
required for the electric lighting of the town for five years from Jan. 1, 
1905. Tenders by June 28. 

Hastings. — The Oorporation invite offers for the supply of 
alteroating-current motors to consumers on a hire-purchase agreement. 
Proposals by Jan. 30. See advertisement in last issue. 

Hammersmith.—The Council invite tenders for various supplies. 
Particulars from Mr. G. Gilbert Bell, Electricity Works, 57, Fulham 
Palace.road, W. Tenders by Feb. 10. See advertisement. 

Swindon.—-The Corporation invite tenders for wiring school for 
electric lighting. Specifications, eto., from Mr. J. G. Griffin, 
Electricity Works. ‘Tenders by Feb. 15. See advertisement. 

Stockport. The Electricity Department invite tenders for an 
economiser. Specifications from Mr. A. J. H. Carter, Electricity 
Works, Millgate, Stockport. Tenders by Feb. 4. See advertisement. 

Bedford. — The Electrical Committee invite tenders for high-tension 
switchboard. Specifications from Mr. R. W. L. Phillips, electrical 
engineer, Cauldwell-street. Tenders by Feb. 9. See advertisement. 

Maratea (Italy, — The Municipal Authorities require tenders for 
an electric lighting installation. Particulars may be obtained from 
15 Secretary of the Municipality, Maratea, Province of Potenza, 
Italy. i 

Bristol —The Corporation invite detailed particulars of standard 
single-phase H.T. and three-phase E.H.T. switchgear. Further 

ticulars from the City Electrical. Engineer, See advertisement in 
aet issue. 

‘Woodhouse (Leeds). — Tenders ure invited for electric light instal- 
lation at the new Liberal Club, Woodhouse. Particulars from Messrs. 
T. A. Buttery and S. B. Bird, 1, Basinghall.square, Leeds. Tenders 
by Feb. 2. 

Marcinelle (Belgium). —The Municipal Authorities of this town, 
in the province of Hainaut, require tenders for erection of an electric 
atation and supply of current. Tenders by Feb. 26. By registered 
letter Feb. 24. 

Sunderland.—The Corporation invite tenders for the supply of 
travelling crane and storage battery. Specifications, etc., m 
Mr. John F. C. Snell, M. I. C. E., Town Hall. Tenders by Feb. 26. See 
advertisement. 

Kirkcaldy.—The Corporation invite tenders for seven motorcars 
for their tramways. Specifications, etc., from Mr. O, F. Francis, 
Electricity Works, Victoria-road. Tenders by Feb. 1. See advertise- 
ment in last issue. | 

Islington.—The Lighting Committee invite proposals for the 
carrying out of wiring for and the supply of motors to the Council's 
consumers on a system of simple hire or hire-purchase. Proposals by 
Feb. 17. See advertisement. 

Pontevedra (Spain).—Tenders are invited for the construction of 
au electric tramway from Mondariz to Porrino. Particulars may be 
seen at this office, or obtained from the Public Works Department, 
Madrid. Tenders by Feb. 12. 

Canterbury.—The Oorporation invite tenders for supply and 
erection of four motor-driven centrifugal pumps for lifting sewage. 
Specifications, ete., from the City Electrical Engineer. "Tenders by 
Feb, 8. Sce advertisement in last issue. 

Battersea.—The Borough Council invite tenders for a 750-kw. 
steam dynamo, electric pumps, ete. Specifications from Mr. 
H. R. Forbes Mackay, Electricity Department, Lombard- road, S.W. 
Tenders by Feb. 15. See udvertisement. 

Hanley.—The Corporation invite tenders for the supply, delivery, 
aud erection of alternators, condensing plant, superheaters, etc. 
Specifications from Mr. O. A. Cowell, Electricity Works, Park- road. 
Tenders by Feb. 22. See advertisement. 

Westminster. The City Council invite tenders for the extension 
of electric light installation at the Marshall.street Baths. Specifica- 
tions, etc., can be obtained from Mr. John Hunt, Westminster City 
Hall, Charing Cross-road, W.C. Tenders by Feb. 3. 

Edinburgh.—The Oorporation invite tenders for engine and 
dynamo for electricity supply station at M' Donald - road. Speoifica- 
tions, cte., from the Electrical Engineer, Dewar- place Station. 
Tenders by Feb. 22. See advertisement in last issue. 
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Zurich (Switzerland). —The Muuicipality require about 200 single- 

der alternating-current meters as follows: 100 five-ampere 100-volt, 

O 10-ampere 100-volt, 50 15-ampere 100-volt. Tendera to the 
Vorstand des Bauwesens II, Stadthaus, Zurich, hy 31st inst. 


West Ham.—Tenders are invited for supply of enyine-room stores, 
cable, recording wattmeters, double.pole house cut-out boxes, trans. 
formers, in zandescent lamps, and coal. Particulars from Central 
Electricity Station, Abbey Mulls, West Ham. Tenders by Feb. 11. 


Bilbao.— Tenders are required by the Technical School for a number 
of dynamos and motors of various types. a gas-engide, and accumulator 
battery. Particulars may be obtained from the Secretary of the 
Escuela de Ingenieros Industriales de Bilbao. Tenders by April 12. 


Barcelona.—Tenders for public are liehting will ba received at the 
Town Hall, Casos Consistoriales, by Feb. 9. Particulars may be 
obtained there or at the Local (ioverament Office (Ministrelo de Is 
Gobernacion), Madrid, or at this office. Sixty-tour arc lamps are 
required. 

South Shields. The Corporation invite offers for the lease of 
certain of the tramways to bə constructed in the borough, together 
with the stables and depot. Particulars can be obtained from Mr 
J. Moore Hayton, Court-buildings, South Shields. Tenders by 
March 12. 


Brighton.—The Town Council invite tenders for the supply and 
erection of a 20-ton four-motor electrically-operated crane at their 
power station, Southwick. Specifications cin he had at the office of 
Mr. Francis J. Tillstone, Town Hall, Brighton. Tenders by 10 a. In. 
on Feb, 8. 

Leyton.—Tle Urban District Council invite tenders for the 
electrical wiring and fittings and hot-water heating apparatus required 


. at Norlington-toad Seliools. Specification, etc., from Mr. William 


Jacques, A. R. I. B. A., 2, Fen-court, Fenchurch-street, E. C. Tenders 
by Feb. 2. See advertisement in former issue. 

Manchester Ship Canal.—The Directors of the Dock aud Ware- 
house Extension. Company, Limited, invite. tenders for. the supply. 
delivery, and erection of 25 electric hoists and 10 electric fixed cranes 
for transit sheds. Specification, ete., can be obtained from Mr. 
W. H. Hunter, M. I. C. E., chief engineer, 41, Spring-gardens, Man- 
chester, Tenders by March I. 

Birmingham Tame and Rea District Drainage Board. —T ender 
are invited for buildings aod works comprised in the «rection of electric 
power sta“ ion, refuse destiustor house, boiler-house, weight office, two 
cottages, inclined approach roid, etc. Bills of quantitics, etc., may 


be obtained after Feb. 26 from Mr. J. D. Watson, engineer to the 


Board. Tenders by 9 a. m. on March 7. 


London, N.—The Hornsey Borough Oouncil invite tenders for 
(Section A) two dry-back or water-tube boilers ; (B) smoke-consuming 
apparatus; (C) two 500-kw. steam dynamos, one 100-kw. steam dynamo, 
two motor-generators. Specifications, etc., may be obtained of Mr. 
Robert Hammond, M.I.O.E., 64, Victoria-street, S.W. "Tenders by 
10.30 a.m. on Feb. 8. See advertisement in former issue. 

Wiring.—The May-Oatway Fire Appliances, Limited, invite tenders 
for wiring for following installations of May-Oatway fire-alarms for 
direct connection with the fire brigades at Glasgow: Messrs. Jas. 


Templeton and Co.'s mills, warehouses, and offices, Greenheid ; (separate 


tenders) Messra. Jas. Templeton and Co.'s warehouses aud weaving 
sheds, West-street. Tendera by Feb. 3. See advertisement. 

Middlesex.—The Light Railways Committee of the County Council 
invite tenders for the work and materials required ia the construction 
of the permanent wav (for electric traction), bridge work, and -road 
widenings connected with four liues of double track, junctions, cete 
Specifications. ete., may be obtained from Mr. II. T. Wakelam. 
M. I. C. ., county engineer, Middlesex Guildhall, Westminster. 
Tenders by March 14. 


Islington. —Tenders are. invited for the supply and laying on the 
solid system and drawing iuto existing conduits of lead-sheathed, 
paper-insulated, double-concentric and  triple-c-^»re — high.-tension 
feeders and low-tension distributors and pilot cable, with feeding, 
junction, and service boxes. Specifications, ete., from the Borough 
Electrical Engineer, 50. Edleu-grove, Holloway, N. Tenders by 
Feb. 24. See advertisement. 

London, 8.W.—The London County Council invite tenders for the 
roadwork aud platelaying required for the reconstruction, for the 
electrical traction on the conduit system, of the existing double line 
of cable conduit tramways from a point in Brixton-road, near Hand- 
forth-road, to the present terminus at Streatham ; and for the con- 
struction, for the same system of electrical traction, of a portion of 
the authorised tramways in High-strect, Tooting, Mcrton-road, and 
Defoe-road. Specifications, ete., from the Engineers Department, 
County Hall, Spring-gardens, S.W. Tenders by 10 a.m. on Feb. 2. 


RESULTS OF TENDERS. 


Stalybridge.—The Tramways aud Electricity Board have accepted 
the tender of W. Storr, Sons, and Co., Limited, Aqueduct Sawmills, 
for the whole of the work required for erection and completion of 
receiving and suction tanks, pipes, valves, cts, at Sandy Vale, 
Stalybridge. 

Brighton. —The tender of Messrs. Rowland Carr and Co. has been 
accepted for the supply of cast-iron bases, switch, and telephone pillars 
for the Corporation tramways. The same firm also reports numerous 
orders for their Franklin patent ventilated frames and covere, which 
are being specified and used in Goverament contracts. 

Battersea. —The tender of Graham Morton, Limited, to supply and 
fix coal-raising plant for the sum of £2,327 has been azcepted, sub- 
ject to the usual conditions of contract. 200 additional prepayment 
meters are to be procured from the British Thomson-Houston Com- 
pany, Limited, under the provisions of their contract. 


Wiring.—The Scottish Office of the May-Oatway Fire Appliances, 
Limited, have accepted the following tenders for wiring for installa- 
tion of May-Oatway fire alarms for direct connection with the fire 
brigades at Paisley and Dundee: Messrs. Brown and Polson, corn- 
Hour mills, Paisley, Messrs. Allan, Arthur, and Ure; Messrs, J. 
Ireland and Sons, shuttle factory, Dundee, Messrs. J. Maxwell and 
Son. 

London County CeunciL—The following tendera have been 
received for the supply of four 3,000-kw. 5 nerators : 
Siemens Bros. and Co., Limited, London and Statfo 


(not to specification — M £23,385 0 0 
Siemens Schuckert Works, Berlin (not to specification) 25,405 12 0 
International] Electrical b Company, Limited. 

London and „ auxiliary T llywheel) 23,435 0 0 
General Electric Company (1900), Limited, London 

and Birmingham (requires auxiliary heavy flywheel) 24,379 0 0 
Witting, Eborall, and Co., Limited, London (design 

considered unsatisfactory) .................... eee 29,360 0 0 
Electric Construction Oompany, Limited, London and 

Wolverhampton (acceptance recommended) 29.600 0 0 
Bruce Peebles and Oo., Limited, Edinburgh ............ 30,558 0 0 
Brush Electrical Engineering Company, Limited, 

Iaghdoren ggg trt aoe tse E pa Pda ees 32.872 0 0 
British Westinghouse Electric and Manufacturing 

Company, Limited, London and Manchester 34,385 0 0 
Dick, Kerr, and Oo., London and Preston 36,000 0 0 
Richardson, Weatgarth, and Oo., Limited, Hartlepool 39,342 10 0 


We deal with these tenders fully in another column. 


Walthamstow.—The Urban District Council have received the 
following tenders for the construction of electric tramways. Mr. 
G. W. Holmes, enginesr for permanent way; Meeers. J. and S. 
Enright, enjriucers for plant, etc. : 


Section A.—Permanent way. 


We GniBths abd O6. . men ER ER nha £59,914 
J. A. EwaPU ............ d ʒ EP ied ferio Ss 58.627 
Henley “s VVVVVVVVVVFVVTTFFVTTTVTCTCTCTTVTTTTTTTTTTT 57,700 
G. Law Pope DS MN CC 81,058 
R. W. Blackwell and ((o C 64,012 
/ ² ³˙¹.àuà ³˙ m ᷣ——ʃ—̃m k 4 8 59.629 
Acme Wood Flooring Compann ggg. 63,939 
A. PASO atd Bon o oos eoo e ottobre ott inar iode Ment 67.994 
Callender's Cable Company...... . 59,567 
J. G. White and Co., Limited ..................... ene 59,739 
Dick, Kerr, and Co, Limited.............. . 57,700 
Macartney, McElroy, and (Core 55,040 
W: Under wool. m 60,467 


Engineer's estimate, £75,693. 
Section B.—Electric plant, etc. 


Henley g cT 21,500 
Brace l'eebles and Oo. ...... peces Da Mas draa ra 20,861 
Lancashire Dynamo and Motor Compe y . 22,085 
ieee, ĩ ł—VTkbꝛx!:!!k!;. v dae ; 

Johnson and I'hillifdssddd . . 21.700 
Mather and e ⁵ð 21,919 
Electric Construction (Company . 21.921 
J. G. White and Oo., Eimit ,.. eee 21,990 
National Electric Construction Company ... ........ccccceseeeeeees 22.221 
Torque llectrical Engineering Company 22,000 
International Electrical Engineering Company ................-- 20,020 


Engineers estimate. £25,000. 
Section G. Cables, 


We ri ths nde, 7,221 
Henlev's.............. doe uu Es cM Ld 8 7,343 
Johnson und ir de xis 6,825 
FE. Buter and r Ex o é VERRE OUS 7,255 
W: T Glover and ³ðW.AAſͥ 0 8,101 
Siemens Bros. and Co......................... FFC 7.127 
Western Electric Company siirast centena 7,143 
St. Helens Cable Company ............ eee . . 1,616 
Callender’s Cable ('on: pan nmm 7,039 
t. G. White and Co., Iimitseeſdſdſd tins Pax ex 7,339 
Dick, Kerr, und Co., Limited uw. . . = 4,945 
Macartney, McElroy, and (Co- 1,659 
British Insulated and Helsby Oables, Limited .................. 6.94? 
Ws. Underwood rr 7,959 


Engineer's estimate, £8,450. 
Section D. —Overhead equipment. 


rr y ore oo poa A Se 9.740 
n . 10,885 
R. W. Blackwell and Co....................e eee euceeess 9,522 
LOB Dn qe yy 9.522 
Sar ð K e TE LU RE 9,048 
Cy ADR AO PT" 10,793 
Brush Electrical Eoyineeriny Company . 9,610 
British Thomson- Houston Company 9.231 
Callender's Cable Conan mH 11,189 
J. G. White and Co., Limited ......... „FCC 9,446 
National Electric Construction Company 13,173 
Dick, Kerr, and Co., Lin, ii cd. wt 3 10.883 
Macartney, McElroy, and (uw Pᷣiiiꝛiiꝛꝛ cc ene ee errre 10.245 
witi«h Insulated and Helsby Cables, Limite 9.945 
WU ler WOO ³ðö/ en dure y ener .... 11,092 


Engine rs c-timate, £15,890, 
The tenders of Messrs. Henley have been accepted for Sections A, 
C, and D, and Messrs. Suter and Qo. for Section B. Messrs. Dick, 


herr, and Co. are sub-contractors to Messrs. Henley for Sections 
A and D. 
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Kirkcaldy.—The Corporation have accepted the tender of Messrs. 
Browett, Lindley, and Oo., at £2,619, for a 420.kw. Browett- 
Laurence Scott generating set. There were 51 tenders received, whieh 
included over 150 prices for various combinations of plant. (This 
amount at first was erroneously reported as £4,619. ) 


BUSINESS NOTES. 


TRACTION. 


Ipswich.—Last week an extension of the tramway service was 
opened along a portion of the Felixstowe-road route. 

Bradford.—The Barkerend road section of the tramways will, it is 
expected, be opened for traffic to-morrow (Saturday). 

Newoastle.—4A petition has been presented to the Mayor urging the 
extension of the Newcastle tramway service to Blaydon. 

Soarborough.—There is a good propert of the first section of the 
new electric tramways being opened for traffic in some three or four 
months’ time. 

North-Eastern Railway.—The company have commenced experi- 
ments at Selby with their new motor carriage. The tests are said to 
have been satisfactory. 

Halifax.—lIn order to save current on the Horton-street tramway 
route—a steep incline—it is proposed to substitute single-deck cars for 
the present double-deckers. 

Ilkeston —The Town Council have made arrangements for a loan of 
£70,C00 for the tramways and electricity undertakings, The rate of 
interest is to be 53 per cent. 

Eston.—The Urban District Oouncil have sealed their agreement 
with the Imperial Tramways Company for continuing the tramway 
from Middlesbrough to Grangetown. 

Dudley.— One day last week two horses attached to a wagon were 
killed by coming in contact with a tramway pole which by misadventure 
had become charged with electricity. 

Devonport.—A meeting of the Devonport and District Tramways 
Company has approved a resolution to the effect that the proposed 
Devonport and Plymouth light railways order be approved. 

Ormskirk and Southport Light Railway.—Thoe promoters of this 
light railway are applying to Parliament for an extension of the time 
given in their Bill to Feb. 31, 1907, for the carrying out of the works. 

Tees-side.—An important conference was held in Middlesbrough 
on Saturday, when it was decided to urge the local authorities 
interested to take steps to secure the municipalisation of the tramways. 

Watford.—The work of constructing the Watford, Edgware, and 
London light railways is proceeding apace. A very large body of men 
1 work on the railway, which is being pushed along with all 
8 : 

Barrow.—Several little difficulties have arisen whish may delay 
the inauguration of the electric tramway system for some time longer. 
However, the cars are ready for service, and electric current can be 
supplied at any moment. 

Saddleworth.—The Bill for the abandonment of the Saddleworth 
and Springhead tramways, authorised by the Act of 1902, has proved 
compliance with the preliminary Standing Orders, and has been sent 
by the examiner for first reading. 

New South Wales.—The revenue from the tramways during the 
December quarter amounted to £207,667, as compared with £190,951 
during the December quarter of 1902. The expenditure amounted to 
£179,642, as compared with £167,915. 

Brighton.—The total passengers carried on the tramways during 
the year just ended numbered 4,904,277, as compared with 4,226,373 
the previous year, the receipts being £20,434. 92. 9d. and £17,609. 
178. 9d. respectively—an increase of £2,824. 12s. 

Folkestone.—At their last meeting the Town Council appointed 
Mr. C. Merz to prepare a report on the respective merits of the G.B. 
system of surface contact, the overhead system, and any other systems 
which the Council may have under consideration. 

Kingston (Surrey).—At the last meeting of the Town Council it 
was decided to petition against the London United Tramways Bill, in 
which the company are applying for an extension of two years of the 
time for the construction of the proposed tramways in the borough. 

Morley and District Light Railway.—The Light Railway Com- 
missioners will hold a public enquiry on Feb. 8 as to the expediency of 
granting the application which has been made to them by the York- 
shire (Woollen District) Electric Tramways, Limited, for an order to 
authorise the above-named light railway. 

Durham.—The County Council have decided to agree to the applica- 
tion of the Bishop Auckland, Shildon, and Spennymoor Tramways 
Company for a provisional order. It is to be noted, however, that 
the electric supply of the Council are now considering a comprehensive 
scheme of electric tramways for the county. 

Soothill Nether.—<As the result of the poll taken on the question 
of the District Council promoting a Bill for the construction of tram- 
ways in the district, and applying for borrowing powers for other works 
and improvements, 332 voted in favour of the Council's proposals and 
121 against the undertakings. Effect will now be given to the Council's 
scheme. 

Leicester.—The tramway construction is so far advanced that the 
Town Council are already advertising for applications for a whole 
series of stall appointmente. These begin with an assistant electrical 
and mechanical engineer, and include power station epgineer, switch- 
board attendants, engine-drivers, fitters, linesmen, and both inspectors 
and ipstructors, 


show à corresponding increase. 


Leeds.—The Corporation Tramways Committee at a meeting on 


Tuesday had before them the resolution adopted by the men st their 
meeting on Saturday midnight agreeing to a 16 weeks’ trial of the new 
scheme, providing ic was put on all the routes simultaneoualy, so that 
the trial might be a reliable one. 
are amicably settled. 


Thus for the present the matters 


Blackburn.—The borough treasurer reports that, although 300,000 
more passengers have been carried on the Corporation tramways during 
the last nine months than in the same period last year, the expenses 
The loss on the working has gone up 
from £1,812 to £2,144. During the period under review two extensions 
of the system have been completed and opened for traffic. 


Swansea. —At the last meeting of the Town Ccuucil the town clerk 
said a petition had been received from residents of Sketty expressing 
the fervent hope that the Council would manage to carry the pro- 
posed tramways to Sketty and not stop short at Gor y more, and it 
was announced that it was now hoped that satisfactory arrangements 
would be made by which the scheme could be carried through. 


Sunderland.—At the monthly meeting of the Rural District 
Council a report was submitted on the proposed road widening at 
Melrose House, Ryhope, with plans showing what was required to be 
done. The proposal was made by the Houghton.le-Spring Electric 
Tramway Syndicate, which requires the road widening on their line of 
route. The matter involved an alteration of the existing gradient, and 
was adjourned. 

New Cross.—On Monday, for the first time, workmen’s electric 
tramcara were run on the newly-completed London County Council 
system between New Cross-gute and Westminster Bridge, by way of 
Queen's road, Peckham, Oamberwell-green, and Walworth-road. The 
ordinary electric service on this route started on Sunday. The electric 
service between Peckham and Blackfriars and Waterloo will be running 
at an early date. | 

Musselburgh.—The Town Council met on Tuesday to consider: a 
report by Mr. Sayers with regard to the adoption of the G.B. 
contact system. The re hort was favourable tothigsystem. After some 
little discussior, in which it was pointed cut that, in the event of the 
Council adopting the sygten, and it did not prove an unqualified 
success, they would have; she tight to revert to another system, the 
report was adopted. [s | 

Liverpool Overhead Rallway.—The accounts of the company for 
the past half-year show an ‘available balance of £10,882, and the 
directors have resolved to recommend payment of a dividend at the 
rate of 5 per cent. per annum on the preference shares and 1J per cent, 
per annum on the ordinary shares, against 14 per cent. per annum on 
the ordinary shares for the corresponding period last year. Balance 
carried forward, £4,132. : 

Stourbridge.—At the last meeting of the District Council the 
Light Railway Committee reported that they had considered new pro- 
posals of the Dudley, Stourbridge, and District Electric Traction Com. 
pany for the reconstruction of that portion of the Kinver tramway 
line vi« Coalbournbrook, and had instructed the clerk to inform the 
company that the Council would be prepared to consider favourably 
when they had obtained powers. 


Callington.— The Callington Light Railway Company have obtained 
an extension of time from the Light Railway Commissioners. By the 
order of 1900 a line was sanctioned between Saltash and Oallington, 
one of the conditions being that the compulsory purchase of land 
should cease after May, 1903. An extra period of three years has been 
granted, and atipulations are made in case the railway is to be worked . 
by electricity. No reason is given for the delay. 


Tottenham Court-road.— Tbe Examiner of Private Bills havipg 
decided that the County Council: Bill asking for sanction to the con- 
struction of a tramway from Hampstead-road along Tottenham Oourt- 
road to a point near Oxford-street failed to comply with the Standing 
Orders of Parliament in regard to the consent of the road authorities 
concerned, an endeavorr will be made to obtain, if possible, a suspen- 
sion of the Standing Orders in regard to the measure. 


South London.— On Wednesday morning the electric tramway 
service between the Elephant and Oastle and Peckham was dislocated 
for some time. It appears that in turning a sharp bend in High-street, 
Peckham, one of the care, owing to the slippery state of the metale, 
left the Jine, and crashed into a brick wall before it could be brought 
to a stands ill. The accident rendered necessary the introduction of 
horsed trams for the greater part of the remainder of the day. 


Cardiff.—The new tramway route to Grangetown via the Penarth- 
road has been completed for traffic, and the Board of Trade are to be 
asked to arrange for an inspection of it at an early date. The borough 
engineer reports that the new line from Constellation-street through 
Meteor-street to opposite the main entrance to the infirmary is 
finished. A loop line at the Fairoak.road terminus is to be constructed, 
at a cost of £700, for the purpose of facilitating traffic, the amount to 
be paid out of revenue. 

Edinburgh —The directora’ report of the Edinburgh Street Tram- 
ways for the half-year ended Dec. 31 states that a special meeting of 
the company was held on Dec. 9 last, when it was unanimously agreed 
to authorise the directors to sign an agreement with the Corporation 
of Leith for the sale of the tramways for a sum of £60,000. The 
Corporation of Leith are now promoting a provisional order for the 
purposo of acquiring and working the tramways, and it is anticipated 
that the transfer will take e!lect before October next. 


Paris Metropolitan. —lhe working results for 1903 of those 


sections of the Paris Metropolitan Railway open to traffic have just 


been published, and show that the company carried 100,107,600 
passengers, a gain of 37,984,900 us compared with 1902. The increase 
has been mainly in second-class travellers. The percentage of gross 


receipts handed over to the Paris Municipal Corporation in accordance 
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with the terms of the concession amounted to £227,700, the com- 
dh share being £465,900. The highest monthly receipts were in 

y and December. i 

Hammersmith. — The Borough Oouneil have decided to oppose in 
Parliament the London United ways (Railways) Bill for powers to 
construct railways between certain of their existing and authorised 
tramways and the Hammersmith Station of the Metropolitan District 
Railway and the Metropolitan Railway Company. They will offer no 
opposition to the London United Tramways Bill, nor to the Harrow- 
road and Paddington Tramways Bill which is being promoted to 
authorise the sale of the undertaking to the Metropolitan Electric 
Tramways, Limited. i 

Glasgow.—A proposal was brought before the last meeting of the 
Town Council to appoint a committee to confer with and obtain 
information from the tramway or other departments of the Corpora 
tion and their officials, and to correspond with other municipalities, as 
to & portion of the profits of the tramway undertaking being applied to 
the relief of rates. It was rejected by 36 votes to 2. In view of the 
opposition which has been shown to the scheme, the Council decided 
to abandon the proposed tramway extensions to Bearsden and Miln. 
gavie and from Spier's Bridge to Barrhead. 


Leith.—The ge salina Tramways Bill came before the examiner, 
Mr. Campion, at Westminster this week for proving compliance with 
the Standing Orders, Opposition was raised on the question whether 


it was necessary to obtain the consent under the general orders of the 
Oorporation of Edinburgh for the particular parts of the tramways 

roposed to be constructed so far as these are situated within Edin- 

urgh. After argument, the examiner held that the continuation line 
should be taken into account in. calculating the consent distance, and 
that it being shown that the two-thirds were already in the promoters’ 
own hands, he would report that the Standing Orders had been 
complied with. : 

West Wales. —Oolonel Boughey and Mr. H. Allan Steward, Ligh 
Railway Commissioners, held a public enquiry on Tuesday into an. 


application for an order authorising the construction of a light railway |: 


from Lampeter to Aberayron. Oolonel Boughey intimated that the 
Commissioners considered the line from Lampeter to Aberayron was 
much wanted. The practical question was, how would the promoters 
raise the money! This appeared to depend on a grant from the 
Treasury, as well as assistance from the local authorities and local 
landowners. Under the law as it stood, the Treasury grant depended 
on arrangements being made with an existing railway company for the 
construction and working of the line. 


Birmingham.—Birmingham has evarcely got over her agitation 
against German-made tramrails before discovering that the trucks of 
the new tramoars are of American manufacture. All other parts of the 
new care, including the wheels and fittings, are of British manufacture. 
A committee ot tha City Council is now engaged in enquiring into the 
general question as to whether the Corporation should restrict their 
purchases to British-made goods or not. Owing toa fracture in the 
arm of one of the tramway standards in Steelhouse-lane there was a 
stop of the electric cars on Tuesday . of 11 hours. The arm 
suddenly snapped off and hung suspended by the trolley wire. Traffic 
had to be stopped until the breakdown was repaired, which, however, 
was confined to this one pole. 

Manchester.—The poll on the question of tbe promotion of the 
Corporation Tramways Bill will be taken to-day (Friday). A meeting 
of the Manchester Corporation Tramways Committee was held on 
Tuesday, when the Negotiations Sub-Committee reported that they 
had had an interview with the Ashton-under-Lyne Corporation, and, 
with one exception, had cleared up all the outstanding points of differ- 
ence between the two Corporations. They hoped the agreement would 
shortly be signed, and that through electric tramcar communication 
between Manchester and Ashton would be established at an early date. 
The committee accepted a tender for the supply of 100 new electric 
tramcars of the bogie type. The Town Council, at a special meeting 
on Wednesday, approved the promotion of the Tramways Bill. 


Additional Traffic Returns,—Anglo-Argentine, £1,893 increase ; 
Barcelona Ensanohe y Gracia, £60 increase ; lona, £80 increase ; 
Brisbane, £42 increase (month of December, £11,915, increase £371) , 
British Columbia Electric (month of March), groes earnings £10,352, 
net income £2,659 ; Buenos Ayres and Belgrano Electric, £569 increase 
(month of December, £15,057, increase £1,099) ; Calcutta, £202 
increase; Oape Town (month of December), receipts £18,088, expendi- 
ture £8 235; Isle of Thanet Electric, £13 decrease ; Lisbon Electric 
(month of November), receipts 91,526 milreis, expenses 62,069 milreis ; 
Mexico Electric (month of December), receipts £47,600, expenses 
£27,400 ; Perth Eleotrio, £226 increase (for the year 1903: receipts 
£62,097, expenses £34,871); Port Elizabeth (month of December), 
receipts £4,674, expenditure £2, 962. 

New Issue.—The Electric and General Investment Company, 
Limited, have offered for subscription at par £250,000 44 per cent. 
second debenture stock of the British Eleotric Traction Company. 
Limited. The company, which was formed in 1896, is interested, as 
owners, lessees, or shareholders, either solely or with others, in 
upwards of 60 tramway, light railway, and electrical undertakings in 
various parts of the United Kingdom and the Oolcnies. Most of these 
are 1n operation and are earning revenue, whilst others are in course of 
construction or extension, and the present issue is made to provide 
capital for the general business of the company. The authorised share 
capital of the company is £4,000,000 in preference and ordinary shares 
of £10 each, and 156 437 preference and 133,301 ordinary shares have 
been issued. The subscription list closes to-day (Friday). 

Torquay.—The town clerk has received a letter from the manager 
of the Dolter Electric Traction Company (who propose to introduce 
their surface-contact system of tramways iuto the town) expressing 


the surprise of the directors at learning that their Bill in Parliament 
is to be opposed by the Corporation, the result, it is understood, of 


opposition to Sanday traffic. Mr. Lencaster claims that the company 
have endeavoured to meet the views not only of the Corporation, but 
also of the burgesses, in every ible way, and he thinks that at this 
late date, after having paid the heavy expenses of engineering fees, 
plans, parliamentary agents, etc., and also having deposited £5,000 as 
a guarantee for the completion of the first lines in such a manner as to 
give satisfaction to the Oorporation's engineer and the town, opposition 
seems unreasonable, more particularly as in the draft ment sub- 
mitted, and in the interview with the direotors, no question of Sunday 
traffio was raised. 

Brighton Railway.—Speaking at the meeting of the London, 
Brighton, and South-Ooast Railway on Wednesday, the Chairman said 
the introduction of some system of electrical working might possibly 
prove to be one way of dealing with existing competition, so far, at 
any rate, as suburban and short-distanco traffic was conoerned, and 
the Board was giving careful consideration to it. A very large outlay 
of capital would necessarily be required if only a short length of line 
be equipped, and the rapid advance which was being made almost 
from day to day in electrical science rendered it at least possible that 
any system adopted might in a short time become out-of-date, and 
have to be superseded at a farther heavy cot. The Board was giving 
attention to the subject, and the proprietors might reet Mund. that 
until a system likely to prove permanent in character and economical 
in working had been found, the directors would not incur any serious 
expenditure on this account. 

German Speed Trials.—Heuter, telegraphing from Berlin on 
Tuesday, says tbat in the Budget Committee of the Reichstag that 
day the question of the fast.electrio railway travelling was raised. 
Herr Budde, Minister of Pablic Works, stated that the matter was 
still in its preliminary stage, and that in connection with the project 
the principles of suspension railways and monorail systems came under 
consideration. As regarded fast travelling of that nature, only the 
very first experiments had been made, and he could not accept the 
responsibility of authorising the use of such railways for travellers 
generally. It was also very far from cloar whether the scheme would 
be practicable for economic purposes. The trials would be continued 
with due caution. The experiments on the line betweer Berlin and 
Grosslichterfelde were giving very tavourable results. Soon they would 
be able to witness practical experiments with the electric city railway 
in Hamburg. The Prussian Government would at the time take al! 
poesible advantage of the results of these trials. 

Great Northern Tubo.“— In view of the approaching opening of 
the Great Northern and City Railway, the Great Northern Railway 
Company have announced some important alterations in their suburban 
traffic arrangements. It was hoped that the negotiations which have 
been going on for some time past between the authorities of the various 
companies interested in the conveyance of suburban passengers between 
the northern suburbe and the City would have resulted ere this in a 
comprehensive arrangement whereby tickets issued from the suburban 
stations of the Great Northern would have been made available to all 
the City stations of the North London, Metropoliten, and Great 
Northern and City Companies. Up to the present, however, theeo 
negotiations have not arrived at a successful conclusion so far as the 
authorities of the new tube line are concerned; but the Metro- 
politan Railway Company have agreed to extend to Great Nortbern 
pissengers holding either season or ordinary tickets the privilege of 
travelling by their trains between King's Oroes and Bishopsgate without 
extra charge, whilat season tickets will ulso be issued between Great 
Northern suburban stations and the Metropolitan station at Aldgate. 
Other concassions are to be made to travellers on the Great Northern 
Oompeny's system. 

West Bromwich. — Rumours have been current that a serious 
difficulty has arisen between the South Staffordshire (Lessee) Company 
and the West Bromwich Corporation with reference to the working of 
the electric tramways within the borough. It ie now stated on good 
authority that there are serious points in dispute between the Corpora- 
tion and the tramway company affecting financial questions and the 
using of the late Mr. Quin’s cut-outs, the construction of the tram- 
ways, and other general matters. The tramways within the borough 
were purchased by the Corporation from the Staffordshire Company. 
and, after being reconstructed and electrically equipped, were leased 
to the South Staffordshire (Lessee) Company. The latter, it is under- 
stood, agreed to repay by instalments the amount expended by the 
Corporation in the work of reconstruction, together with rent and 
interest upon the capital at a fixed rate Further, the Jessee company 
agreed to purchase their supply of electric current from the Corpora- 
tion electricity generating works. A conference has been arranged to 
be held shortly. when it is hoped steps will be taken to bring about 
an amicable eettlement. The dispute is causing a good deal ot excite- 
ment locally, as the undertaking of the Corporation in the purchase, 
reconstruction, and electrical equipment of the lines involved an 
expenditure of something like £140,000. The lines extend from the 
Handsworth: boundary of the borough to Wednesbury and Dudley, 
and it is understood that the whole of the lines have been leased to 
the company named for 21 years. 

Paris Transit Problems.—The Paris correspondent of the 
Financial Times says that at its last meeting tlie extra-Parliamentary 
Committee formed by Ministerial decree to enquire into the condition 
of tramway communication in Paris and district went at great length 
into the financial condition of various electric tramway companies, 
From the figures submitted to the committee it appears that out of 10 
companies dealt with, five do not earn sufficient to cover working 
expenses The committee has, therefore, come to the conclusion that 
an entire reorganisation of the Paris tramway system is absolutely 
necessary. Since 1898 a large number of companies have been formed 
to work lines in Paris and the neighbourhood, and some of these 
are in direct competition with each other, running as they do on 
almost parallel routes. The ever extending Paris Metropolitan Riilway 
is also taking an increasingly large number of paesengere from the 
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tramways. Inspector-General Hetier has proposed to the committee 
that the public rt arrengements of Paris and the suburbs 
should be divided up into four great sections, parts for the tramways 
and into a fourth for omnibuses. The lines now in a precarious 
financial position would be handed over to the three big compsnies 
working profitable districte, and in return for certain advantages the 
three companies in question would also each take over and operate a 
portion of the unprofitable lines, The omnibus question is one that 
requires to be dealt with by itself. The outlook meanwhile is scarcely 
bright for some of the minor tramway concerns, for it is evident the 
committee is in favour of cancelling the leases or concessions held by 
all those companies unable to pay their working expenses. 


Great Eastern Railway.—Speaking at the half-yearly meeting of 
the company on Wednesday, Lord Claud Hamilton, the chairman, 
according to the 7'/es, said that in their saburban traffic the greatest 
pressure arose at Walthamstow, where between 7.50 and 7.59 &.m.— 
nine minutes—they had to move nearly 5,000 passengers to London, 
and to do this they ran five trains with seating capacity for 4,200 
people. He would compere that with two 5 of the electrical 
system—the Oentral London and the Manhattan Railway of New 
York. The former during their busiest time ran five trains at about 
24 minutes’ interval, with seating capacity for 1,620 engers, whilst 
the latter ran trains at 14 minutes interval, which in 10 minutes 
would give a seating capacity of 2,016 passengers. It would therefore 
be seen that they were able in their busiest period to provide about 
twice as many seats as either of these two electrical railways. Now, 
the main trouble arose from the fact that the class of passengers 
carried by these trains would crowd into the latest trame. 
They had tried to increase the number of trains by obtaining 
pa acceleration by means of engines of the Decapod type. 

e experimental Decapod engine built at their works realised 
anticipations, but they found that, in order to obtain in every 
respect the speed desired, it was n somewhat to add to the 
weight upon the wheels, and when that came to be fully considered it 
was found that it would be necessary to expend a much langer sum 
than was originally contemplated upon strengthening the bri in 
the suburban district. They shrank from any very large sipeuditure 
in that direction at the present moment, especially having regard to 
the Possibility of electricity in the future, and, therefore, instead of 
building more engines of the vct Let they had for the present, 
so far as they were able, solved the di The 
Decapod engine would not be in any sense "s but would be utilised 
&t reduced weight for other 1 They had thereforp issued 
iustructions for the platforms of the lines most liable to be crowded 
to ,be lengthened, so as to enable the trains during the busiest 
hours to be Ripe) ie pix of 17 instead of 15 coaches, increasing the 
seatir g accommodation by an average of about 120 per train, or about 
15 per cent. Ifthey were to rush into some system of eleotricity they 
might obtain the applaure of the Press and the electrical engineering 
world, but in the present transition stago of electrics] development, in 
his opinion, it would be suicidal policy to embark in vast capital 
expenditure which, after a brief period, might prove to be of little 
value either to the shareholders or to the users of the line. 


London County Council —As wil be seen from our ‘‘ Tenders ” 
columns this week, the Council at their meeting on Tuesday had before 
them tenders for the supply of three-phase generators for the Greenwich 
generating station, involving a capital eene of £29,600. 
Rejorting on the tenders received, 11 in all, the Highways Oom- 
1uitteo recommended the acoeptance of that of the Electric Coustrae- 
tion Company, of London and Wolverhampton, at that figure. This 
was the tender which had been selected by the chief offioer and the 
electrical engineer after a close examination. The report continues: 
The lowest tender, that of Messrs. Siemens Bros. and COo., is for 
generators which do not comply with the general requirements, as 
regards dimensions and certain other structural points, specified by the 
Council, There are, moreover, certain further objections in regard to 
matters which were left to the discretion of the tenderers. The ques- 
tions involved are of very e importance in view of the vital part 
played by this plant in the working of the electricity generatin 
station, and we concur with the officers in thinking that the Counci 
would not be justified in aocepting the tender of the firm named. 
The second lowest tender, that of the Siemens Schuckert Worke, 
Berlin, is for the same type of machine as that above referred to, 
but the plant would be made at the German works of the firm. The 
tender is open to the same objections as that of Messrs, Siemens Bros. 
and Oo. The tenders of both the International Electrical Company 
and the General Electric Compeny (1900), Limited, are for machines 
which require an auxiliary flywheel, which would take up con- 
siderably more space and result in a less satisfactory design of 
mechine than that suggested in the specification. As ies a the 
fifch tender, that of Mesar Witting, Eborall, and Oo., Limited, the 
electrical design proposed, while very complete, is not of an entirely 
satisfactory character for the Council's purposes, and owing to the 
shape and dimensions of the armature slots proposed, a severe strain 
would, in the officers’ opinion, be likely to be placed, under certain 
conditions of working, on the high-tension cables. We feel that the 
objections above specified to the acceptance of either of the five lowest 
tenders are of a serious character, and in the circumstanoes we concur 
in the recommendation of the chief officer and the electrical engineer 
that the tender of the Electric Construction Company, Limited, should 
be accepted. The design submitted by this firm is for a complete fiy- 
wheel alternator built up with steel plates, and is very suitable for hi 
speeds, while the construction proposed is the safest known for with. 
standing centrifugal strain. e firm have had large experience in 
the manufacture of the class of machine required by the Council, 
and we are of opinion that if the work were entrusted to them it 
would be carried out in a satisfactory manner. In plaut of this 
character it is not possible for the Council to specify more than the 


culty in another mode. 


materials and efficiencies, and detailed drawings of the desi 
be sent out, as each manufacturer has his own standards an 


cannot. 
methods 
of construction. Any consideration of the tenders received is neces- 
sarily based to a large extent on the character of the designs submitted 
in order to ensure that the plant shall work in satisfactorily with 
the Council's other arrangements. We would add that as the plant 
required is of an exceptional size few firms have had sufficient 
experience to be entrusted with work of such magnitude. We under- 
stand that tho Electric Construction Company propose to sublet certain 
portions of the work, and we are advised that there is no objection to this 
course being adopted." The same committeebrought up a reportin which 
they recommended that Messrs. Bolckow, Vaughan, and Co., Limited, 
be allowed to sublet the manufacture of the fishbolts and nuts required 
in connection with the execution of their contract for the supply 
of track rails, etc., entered into in pursuance of the resolution 
of Dec. 22, 1903, to Messis, Guest, Keen, and Nettlefold, Limited, 
end to Messrs. Bayliss, Sons, and Bayliss, Limited, or such other 
firm or firms as may be approved by the engineer under the contract. 
Following are the conditions on which the Oouncil are to be allowed to 
lay four 30in. pipes in the river bed at the Greenwich station for taking 
water for the condensing engines: the Council to pay rent for the pipes, 
for the first year £190, for the second £380, and for the third and 
subsequent years £570 per annum, the period of payment to.commence 
from the date on which electrical energy is supplied from the station to 
trams running for the public service, A special report of the com- 
mittee again cautioned the Council against entéring into an agreement 
to purchase the London Southern Tramways Company's undertaking, 
except on condition that the Lambeth Oouncil contribute £40,000 
towards the cost of the necessary street widenings in connection with 
the electrification of the lines. This the Lambeth Council have refused 
to do, and it was decided not to purchase the undertaking in question, 


LIGHTING AND GENERAL. 
Dulverton (Somerset).—This place, with a population of only 
1,500, is to be lighted by electricity. 
 Coventry.—The question of appointing a canvasser has been referred 
back to the Electric Light Oommittee. | 


Pontypridd.—The District Council are borrowing from the Cardiff 
Corporation £26,000 for the purpose of electric lighting. 

Newport (Mon.) — An enquiry is to be held to-day into the applica- 
tion of the Corporation to borrow the sum of £60,500 for electrical 
purposes. 

Weymouth.—The work in connection with the laying of the 
cables for the electric light is proceeding swiftly, and the completion 
of it is in sight. 

Renfrew.—The Town Council have resolved, in next session of 
Parliament, to apply to the Board of Trade for a provisional order 
under the Electric Lighting Acts. 


Swansea Telephones.—Between Jan. i and 20 there have been 
40 additional lines connected, and since this time last month 107. 
The number of lines working was 654, orders in hand 247, making in 
all 881. The original estimate was 750. 


Chiswick.—The Aberystwyth and Chiswick Electricity Supply 
Corporation, Limited, are about to commence the laying of mains in 
the new roade on the Stamford Brook Estate. 

Heavitree.—A letter from the National Electric Construction Oom- 
pany offering terms for the supply of electric light in the district is 
being considered by the Urban District Council. 


New Barnet.—The East Barnet District Council have decided to 
enter into a new agreement with Mr. Adams, under which he will be 
retained as expert electrical adviser to the Council. 


Westminster Eleotrio Supply Co.—The Westminster Electric 
Supply Corporation, Limited, recommends a dividend at the rate of 
14 per cent. per annum for the half-year ended Deo. 31, 1903, making, 
with the interim dividend, 134 per cent. for the year. 


Annfield Plain.—The Cleveland and Durham County Electric 
Power Compeny intend st the expiration of one month to lay electric 
cables or mains in the urban district of Annfield Plain. 


Shilden —The Olevelaud and Durham County Electric Power 
Company propose to lay mains in the Urban Council's district, to 
which course, it appeats, the Council have already consented. 


Wimbledon.—An enquiry has been held into the application of the 
District Council for sanction to borrow £11,000 for the purposes of 
the extension of the Counoil's eleotrio light system to Merton. 


Huddersfield.—The increase in the number of consumers on 
January, 1904, over those in Januury, 1903, was 178, lamps connected 
in the same period had increased by 18,661, and units metered 258,745. 

Benfieldside.—A letter from the Cleveland and Durham County 
Electric Power Company, stating that they intended to lay mains in 
the district, will come before a special meeting of the Urban District 
Council. 

Metropolitan Asylums Board. —The Works Committee have been 
instructed to arrange for including the installation of the eleotrio light 
in the South-Eastern ambulance in the contract for lighting the 
adjoining hospital. 

York.—The recent interruption to the street-lighting is said to have 
been due to some unauthorised person having tampered with the 
switchboard. A full enquiry is being made with a view of bringing 
the offender to book. 

Falkirk.—The Town Council have obtained sanction to the borrow- 


general requirements of output, speed, over-all dimensions, strength of! ing of a further sum of £10,000 for the execution of capital works 
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under the Falkirk Electric Lighting Order, 1901, raising the total sum 
authorised to be borrowed for that purpose to £35,000. 


Hammersmith. —Since the last Council meeting 12 additional con- 
sumers have been connected, EDU maximum of 122 8.c.p. 
lamps, and three consumers have been disconnected. "The present 
number of consumers taking current from the mains is 1,390. 


Battersea.—The charges for the supply of electrical energy through 
prepayment meters are to be reduced from 5d. to the uniform rate of 
4d. per unit. The work in connection with distributing mains for arc 
lighting at £330, and provision of a feeder at £80, is to bo proceeded 
with. 

Wandsworth.—The eastern district wharf at the waterside, Wands- 
worth, and the Sulina-road depót, Streatham, are to be connected by 
telephone by the National Telephone Company, the annual oharge 
being £28. The Post Office charge, it is stated, would amount to 
£42. 5s. 

Sunbury.—The District Council have consented to an application 
of the Twickenham and Teddington Electric Supply Company, 
Limited, as to the supply of electricity in the districity, subject to 
the terms of the agreement already entered into by the company with 
the Council. | 

Charing Cross and Strand Electricity Supply Co.—The 
directors have decided to recommend a dividend on their ordinary 
share capital for the half-year ended Dec. 31, 1903, at the rate of 
12 per cent. per annum, making, with the interim dividend already 
distributed, 10 per cent. for che year 1903. 


Bridgnorth.—Both the Town Couucil and Rural District Council 
are objecting to the application of the Shropshire and Worcestershire 
Electric Power Company for an order under the Electric Lighting Acta, 
1882 and 1888, in respect of the borough of Bridgnorth and other 
places, including certain parishes in the rura] district of Bridgnorth. 


Sowerby Bridge.—The District Council have approached the 
Halifax Corporation as to the terms on which they will supply elec- 
tricity. The matter has been under the consideration of the Electricity 
Sub-Committee of the Halifax Tramways and Electricity Committee, 
and their recommendations will be laid before the full committee at 
their next meeting. 


Islington.—At the last Borough Council meeting authority was 
given for the laying down of low-tension distributing mains for giving 
supplies of electricity in Mercers-road, at a cost of £60; Holloway- 
road, £75; Hornsey-road, £30 ; Wellington-road, £144 ; and Crinan- 
street, £130. The supply for the latter premises includes supply to 
motors acgregating 14 h.p. 

Batley.—Mr. 8. Darwin Jones, A. M. I. E. E., borough electrical 
engineer, had a chat on Monday evening with the members of the 
Congregatioual Literary Society about '' Electricity," after which the 
party was conducted to the Batley Corporation electricity works, 
where they were given praccical demonstrations, which proved highly 
interesting and instructive. 

Ham.—The District Council have decided to support the applica- 
tion of Edmundson's Electricity Corporation, Limited, with regard to 
the proposed provisional order for electric lighting, the company 
having reduced their price to 2d. In their letter they said that they 
found where the agreements had been made at 24d. they were very 
rarely able to charge a higher price than 2]. 

New Pitsligo.— Arrangements for the official opening of the Post 
Office telephone have been completed. The circuit comprises Fraser- 
burgh, Feterhead, and Strichen, but is shortly to be enlarged, and 
when completed will comprehend the greater part of the Buchan 
district—viz , a sub trunk line from Peterhead which will include Long- 
side, Mintlaw, Mand, New Deer, and Oruden. 


Bristol. —The demand for power is greatly on the increase, owing 
to a great extent to the terms which are given to consumers requiring 
a regular supply over a number of hours each day. The Corporation 
have recently entered into a contract to supply one large firm at the 
low rate of Ad. per unit. This is, we believe, a record for the United 
Kingdom. The firm in question will take 300 h.p. to 400 h.p. for 
nine hours a day. l 

New Branoh.—The Stirling Company, who are the original manu- 
facturers of the Stirling boiler, advise us that they have now opened a 
London office at 53. Victoria-street, Westminster, S. W., to enable them 
to deal more efficiently with their London and South of Eogland 
business, The head office of this company will still be at 55, Deans- 
gate-arcade, Manchester. The London branch will be under the charge 
of Mr. G. Graham. 

Melksham.—Mr. Thomas Cutler, distributing engineer to the elec- 
tric department of Bath, who had been called in to inspect the joints 
in the electric cables laid by Messre. Tilke and Smith in consequence 
of the objection of the Council te the cables being closed in befcre 
inspection, has reported that he found that the ''Diatrine" compound, 
with which all the boxes were filled after joints were made, was in a 
very good and satisfactory condition. 

Dundee.—It is reported that electric motive power in a large jute 
works in Lochee has proved so successful, that several Dundee manu- 
facturers are considering the desirableness of introdu ing a system: of 
the kind from a public source of supply. The recent breakdown is 
reported to have foin due to a defect in a cable near the generating 
station. The original cibles having been laid down nearly a dozen 
years ago, some of them are getting worn out, 


London Electrical Fittings Co.— This company, of Roberts 


Works, Hampstead-road, N. W., have just opened for the convenience ' 


of the trade a handsome and spacious showroom at 74, Soho-syuare, 
W., where they exhibit their latest desivas in electric light fittings and 
heaters. Among the novelties is a two-light patent counterweight, 
which has an adjustable range between the holders of 24in. to 12in., 
without spoiling the effect of the curves in the fitting. s 


Long-Distanee Telephones. —It is reported that notwithstanding 
the failure of the first efforts to secure & direct telephone line between 
Paris and Rome, another attempt is to be made. The frequent failure 
of the voice and indistinctness which has been overcome in Germany 
by an ingenious use of little bobbins and spools occupies the attention 
of the mixed commission. They will probably proceed to Germany to 
aay the tystem with a view to jts introduction between l'aris and 

me. 


Carnarvon.—The National Wiring Company have served the 
Corporation with a writ for an alleged breach of contract. The 
Corporation have obtained counsel's opinion to the effect that their 
contention of not having entered into a binding contract was legally 
unassailable; but a deputation of the Council is to meet repre- 
sentetives of the company and treat with them for the payment, 
without admitting liability, of out-of-pocket expenses incurred by 
the company. 


Chester.—In reply to a report from a committee appointed at a 
meeting of subscribere to the National Telephone Company, the 
Council have decided to support & movement having the object to 
form the present Ohester, Wrexham, and Holywell areas into one 
free area, and the Rhyl, Llandudno. Bangor, and Carnarvon areas 
into another free area, and to put ail the places within these areas 
into free communication with Chaster, The Finance Committee has 
been empowered to act. 


Brighton.—The Town Council have agreed that the salaries of the 
clerks and general office expenses of the telephone department be 
charged to capital account until the date when telephone rents become 
payable. They have confirmed the Lighting Committee's recommenda- 
tion to lay 258 yards of electric mains in D'Aubigny- road at a cost 
of £110. The Board of Trade have written approving of the prices to 
be charged by the Corporation for electricity supplied by them withia 
the parishes of Patcham and Preston Rural. 


Bradford-on-Avon.— Loca] meetings are being held for the purpose 
of taking into further consideration the question of aseenting to the 
nting of a provisional order by the Board of Trade to the Western 
lectric Distributing Corporation, who purpose laying maine in the 
Council's rural district. We understand that the Rural District 
Council are in favour of the scheme, but thst the parishes of Limpley 
and Holt desire to be left out of it, as they might use the water power 
within their district for an independent supply. 


Cardiff.—The Lighting Committee have adopted a report of Mr. 
Arthur Ellis on the cost of electrically lighting a number of suburban 
streets, The capital cost of electrically lighting the streets where 
mains and cables are already laid by 72 lamps will be £1,561. 
12s. 6d., and the maintenance. current, eic., at £14 per lamp 
£1,610. The estimated capital expenditure on lighting other 
streets where there are no mins is £7,430. 103. 8d. The Council 
will be recommended to light these streets, as suggested in the report. 


Camera Club.—Dr. Geo. W. Rodman on Monday delivered a 
highly interesting lecture on ‘‘ Photography of Some Electrical 
Phenomens,” in the course of which he exhibited pictures showing 
the modos randi and slides of electrical discharges from pointe, 
spheres, and brushes. Other slides illustrating eflects of passin 
single and multiple discharges on coins in conta»t with emulsion, an 
the phenomena connected with the various effects on emulsion pro- 
duced by the discharges on metals under different conditions, attracted 
particular attention. 


May-Oatway Fire Appliances.—Several of the large railway 
companies are now taking steps to instal the above on their lines. 
The latest converts are the Midland Railway, who have jast ordered 
from the May-Oatway Fire Appliances, Limited, a number of auto- 
matically-controlled detectors and indicators for the protection of their 
new station buildings, goods sheds, etc., at Heysham. The Liverpool 
Overhead Railway adopted this system after the fatal fire at the Diugle 
Station, and they were closely followed by the Lancashire and York- 
shire Railway for varions buildings. 

Hampstead.—The Borough Council have decided that mains for 
the supply of electric curteat be laid in portions of Willow. road, John- 
street. and Albion-road. Upon the question of renewing portions of 
the mains in High-road, Kilburn, the same committee statod that they 
had received a report from the electrical engineer stating that it was 
absolutely necessary to renew them, but that if new house serviee boxes 
were put in, the risk of another breakdown would be reduced to a 
minimum, Consequently 48 new house boxes are to be provided in 
place of the old ones now in use. at a cost of £168. 

Grimsby.—At a meeting of the Corporation Parliamentary and 
Electricity Committees on Wednesday the Lincolnshire and Yorkshire 
Electric Power Bill was discussed. It was pointed out that Grimsby 
was amongst the towns where the Corporation supply electricity, and 
that if the company obtained powers to enter the borough they would 
prove serious competitors to the Corporation's electricity undertaking. 
After discussion, the town clerk was instructed to see the solicitors to 
the promoters, and to try and persuade them to remove Grimsby from 
their proposed list. In the event of their being unable to come to some 
amicable arrangement, it was decided to recommend the Council to 
oppose the Bill in Parliament. 


Stock Exchange.—The Stock. Exchange Committee have ordered 
the Kalgoorlie Electric Power aud Lighting Corporation's 150,000 
6 per cent. cumulative preferred shares ot £1 each, fully paid Nos. 1 
to 159,000, to be quoted in the official list. Application has been 
made to the committee to appoint a Special settling day io Callender 
(George M.) and Co.'s 50.000 vendors’ ordinary shares of £1 each, 
tully paid. Nos. 1 to 150,000. The committee have also been asked 
to allow the following securities to be quoted in the olticial list: the 
British Columbia Electric Railway Company's further issue of £45,000 
Vancouver Power debentures of £100 each ; and the Commercial Cable 


| Company's further issue of £21,979 sterling 500-year 4 per cent. 


debenture stock, redecmable, 
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Call Boxes Rifled. — The Daily Chronicle says perverted 
ingenuity has relieved 100 telephone call offices of their takings in 
the past few months in the London district. To prevent a con- 
tinuance of the inconvenience to the company owning the telephones, 
alarm bells, which will speak immediately the cash box is tampered 
with, are to be placed outside the call offices and in communication 
with the person in charge wherever practicable. 

Littlehampton.—Three different companies have intimated their 
willingness to introduce electric lighting, and the schemes are before 
pad Urban District Council. Mr. A. Alwyn proposes to form a private 

y for the purpose of securing a provisional order and erecting 
mo 8 to supply Littlehampton, Wick, and Arundel with electricity. 

The "National Electric Construction Company and the National 
Provincial Electricity Corporation are also in the field. 


Saftron Walden.—The Electric Lighting and Water Undertaking 
Committees have come to a co operative arrangement by means of 
which the generating station will be placed on the latter's premises. 
The two small boilers there will be replaced by the Electric Lighting 
Committee with two new steam-boilers of much greater pressure. By 
this plan the Water Committee, while securing two new steam-boilers 
of greater power, will be saved the capital expenditure on and the 
maintenance and depreciation of steam-boilers, and the electrical 
undertaking will have the advantage of labour for the day shift 
without charge. It is estimated the cost of the installation will be 
about £8,500, excluding the purchase of some additional property 
which must be acquired for the purpose. The Council have ie 
the committee to employ a consulting engineer to advise, 


Beeston.—The Urban District Council having obtained a provisional 
order under the Notts and Derbyshire Electric Power Supply Company, 
propose to take current from that company in bulk at the rate of 14d. 
vil unit. They are now circularising the district, and, in order to 
iip d within the reach of all responsible ratepayers, propose 
"gn arrange for five lights to be fitted in any premises free of charge to 
the consumer, and will supply electricity to those lamps at 6d. per 
unit (54 hours use of one 8-c.p. lamp per 1d.) by means of slot meters. 
The o charge of 6d. per unit works out for one hour a day, 
54 hours per Id.; two hours a day, 8 hours per 1d.; three hours a day, 
10 hours per 1d. ; four hours a day, 11 hours per ld. Places of 
worship will be charged 4d. The Council do not propose to engage in 
the electric wiring and fittings business, but will make such arrange- 
ments as will allow any responsible local firme to do the work to the 
satisfaction of the Council's consulting engineer. 


Watford.—The number of consumers connected with the Urban 
District Council's mains to date amount to 514. The electrical engineer 
has been instructed to build a sub-station in Clarendon.road at an 
estimated cost of about £240. Contracts are to be entered into where 
an order exceeds £50. The engineer has also been asked to give an 
estimate at the next committeo meeting as to the cost of laying the 
necessary pipeways and mains to connect up the Whippendell.road 

sub-station. The clerk reported at the last meeting that opposition 

t the Council's 2 aay for the new provisional order would 
come from the Watford Rural District Council, the Watford Rural 
Parish Council, the Bushey Rural Parish Council, and the Watford 
Gas Company, and counsel is to bo instructed accordingly. It was 
stated with regard to the extensions required that, although they would 
have to apply for a loan of £25,000, the engineer would probably 
be able to suggest that the greater portion should not be spent 
immediately. 

Erith.—Plans prepared by Mr. Hind for the necessary extension of 
the electric li hting have been approved, and Mr. Hind is to prepare [ 
estimates, erstand that the work is to be executed by direct 
labour. In reference to the proposed scheme of assisted wiring, the 
following scale has been approved for repayments by quarterly instal- 
ments over the periods of three or five years of the cost of clectric 
light installations carried out by the Council : Cost of installation £5, 
deposit 10s., quarterly instalments for three years 8s. 4d., quarterly 
instalments for five years 58. 6d.; £6, 12e., 10s., 68. 7d.; £7, 143, 
11s. 8d., 7s. 9d.; £8, 16s., 138. 4d., Bs. 10d.; £9, 182. 15s., 
9s. 11d.; £10, £1, 16s. 8d., 11s.; £11, £1. 2s., 188. âd., 128. 2d. ; 
£12, £1. 4d., £1, 13s. 3d. Intermediate amounts at proportionate 
rates. At the end of three or five years, the conditions having been 
fulfilled, the installation becomes the property of the consumer. The 
cost of the installation under this scheme ie limited to £12. The 
above payments do not, of course, include the supply for current or 
meter rent. 

Cleethorpes.—At the last meeting of the Electrical and Lighting 
Committee attention was again directed to the fact that the current 
breaker at the Clee Park was attached 20 a standard in the Oleethorpes 
district, and that the current from the Grimsby power station was 
thereby brought for a distance of about 2bft. within the Cleethorpes 
boundaries. It was resolved to recommend the Council that, if possible, 
an agreement be entered into with the Grimsby Corporation and the 
tramways company acknowledging that the fact of the current breaker 
being fixed in its present position does not in any way give the Grimsby 
Corporation or the tramwa ays company any power either to supply elec- 
trical energy or to establish any rights whatever within the Cleethorpes 
boundary, and that failing this, notice be given to the tramways com- 

y to immediately alter their system snd cease carrying power in 
this district from the Grimsby station. It was also resolved to recom- 
mend the Council that Mr. J. F. Wintringham be instructed to prepare 
& petition against the Lincolnshire and Yorkshire Electric Power Bill, 
1904, to safeguard the interests of the Cleethorpes Council, and to take 
the necessary steps to lay the same bofore Parliament. 

“Simplex” Steel Conduits. —Elsewhere appears an announcement 
referring to an injunction obtained by the Simplex Steel Conduit Com- 
pany, Limited, against the Metallic Seamless Tube Company, Limited, 
perpetually restraining the latter from passing off, or enabling or 
assisting others to pass off, any conduits or other electric fittings or 


apparatus not of the former's manufacture as or for the former's goods, 
etc.; and from selling, offering, or exposing or advertising for sale, or 
procuring to be sold any such goods as aforesaid under any name of 
which the word “ Simplex forms a part, without clearly distinguish- 
ing such goods from the Simplex Oompany’s goods ; and from selling 
or supplying any such goods as aforesaid as „Simplex goods in 
response to orders ſor Simplex goods. On Nov. 17, 1903, a per- 

tual injunction similar to A above was obtained by consent against 

essre. Julius Sax and Oo. PARIET the Simplex Steel Conduit 
Company has beon put to considerable trouble and expense by the 
unfortunately prevailing practice on the part of some firms who imitate 
the production of successful manufacturers, and do not trouble them- 
selves to point out that the imitation goods which they make differ 
from those manufactured by firms who have gained a reputation for 
the quality of the articles they send out. We are informed that the 
Simplex Company are determined to maintain their reputation and 
exclusive right to the use of the word Simplex in connection with 
steel conduit systems. 

London Gazette.—A receiving order has been made out in the 
estate of Messrs. Gardner Bros. and Co., electrical engineers, Horn- 
inglow-street, Burton-on-Trent, Staffordshire. A petition for the 
winding-up of the Electric Tramways Construction and Maintenance 
Company will be heard on Feb. 2. Any person intending to appear 
on the hearing of the petition must send notice in writing to Mr. S. G. 
Warner, Effingham House, Arundel.street, Strand, W.O., not later 
than 6 p.m. on Feb. i. A general meeting of members of the English 
Electric Manufacturing Company will be held at the offices of Dick, 
Kerr, and Co., Limited, Abchurch-yard, Oannon-street, London, on 
March 5, at 12 o'clock noon, for the urpose of receiving the tinal 
account of the liquidators. A first aad. final dividend of 1s. 93d. ip 
the £ has been declared in the estate of John Pierrepont Child, elec- 
trical engineer, 150, Powis-street, Woolwich, and 109, Piedmont-road, 
Plumstead, Kent; payable Feb. 5 at the Official Receiver's Office, 24, 
Railway- approach, London Bridge, S.E. At a general meeting of the 

South-Western Electrical Company, Limited, heldat14, Copthall-avenue, 
E.C., on Jan. 18, Mr. Frederick Seymour Salaman, 2, Oxford-court, 
Cannon- street, London, was appointed liquidator in the place of Charles 
Edward Peebles (resigned). The P. and R. Storage Battery Company, 
Limited, is to be wound up voluntarily, and Mr. William Peto, 57, 
Hatton- -garden, London, E. C., has been . The partner- 
ship between Charles Koss and Wilfred Hubert Price, electrical engi- 
neers and contractors, Town Hall-chambers, Leicester-atreet. Walsall, 
Stafford, trading as Rose, Price, and Co., has been dissolved by mutual 
consent. 

Hartlepool. —The electric lighting is now an established fact. The 
service has been provided by the Northern Counties Electricity Supply 
Company, to whom the Corporation, after carefully considering the 
question of undertaking it themselves, transferred their rights under 
the parliamentary order obtained three years ago. Negotiations with 
the West Hartlepool Corporation with the view of extending the 
latter's service to Hartlepool failed, chietly owing to the terms asked 
being considered too high. The public lighting at present consists of 
40 large arc lamps made by Crompton and Co., Limited, to be used 
from dusk till 11 p.m., and 80 incandescent lamps to be used from 
11 p. m. to sunrise. The present plant is capable of supplying the 
equivalent of 4,500 8-c.p. lamps installed, and consists of a gas engine 
by Crossley Bros., Limited. Manchester, and a dynamo by tue British 
Westinghouse Electric and Manufacturing Company, Limited, Man- 
chester. The switchboard was made by the Electrical Tranemission 
Company, Limited, London, and the storage battery of 250 cells by the 
Chloride Electrical Storage Company, Limited, of Clifton Junction. A 
booster and balancer by Crompton and Co., Limited, of Chelms- 
ford, are fixed in the engine-room. The price of supply for lighting 
is 44d. per unit, and the price for power is 24d. per unit, in each case 
subject to a discount of 5 per cent. for cash, The company do not 
charge any meter rent. The supply is on the three-wire continuous- 
current system, with a pressure of 230 volts for lighting and 460 volts 
for power. There are 1,446 yards of cable feeder, 13,601 yards of dis- 
tributors, and 5,600 yards of trench. 

Camberwell.—A conference will be held at the Poplar Council 
Offices, High-street, Poplar, on Feb. 11, at 3 p.m. The following 
delegates have been ‘appointed to represent the Borough Council: the 
Worshipful the Mayor, Councillor F. T. Pexton (chairman, Works and 
General Purposes Committee), and Councillor J. R. Tomkins, together 
with the town clerk and borough engineer. A letter has been received 
from the Board of Trade transmitting copy of letter which has been 
sent to the undertakers under the Crystal Palace and District Electrio 
Lighting Orders, 1890 and 1894, enclosing a description of the system 
of supply of electrical energy which has been ee by the Bosrd 
of Trade for the supply of energy pf the Blackheath and Greenwich 
District Electric Light Company, Limited, for tbe purposes of the 
orders, in the event of that company acquiring the whole or a part of 
the undertaking authorised by the orders under the provisions of 
Section 6 of the Blackheath and Greenwich District Electric Light 
Company's Act, 1903. The approval is subject to the regalations for 
securing the safety of the public and for ensuring a prope and sufficient 
supply of energy imposed by the Department. The Board’s formal 
approval of the connection by the undertakers of certain parts of their 
electrical circuita with earth has also been given in the form forwarded. 
As already noted, the system adopted is a high-pressure alternating 
two-phase sup ly at & frequency of 50 complete periods per second to 
transformers placed in some cases on consumers' premises, or in sub- 
stations, but. mainly in street boxes. From the transformers dis- 
tributing mains will be laid for a two-phase or single-phase alternating- 
current low-pressure supply on the two-wire system. 


Aberdeen —The Town Council have just made the annual inspection 
of the electric station at Dee Village. In the course of the usual com- 
plimentary speeches it was stated that when Cotton-street works were 
projected in 1891, the expectations of the committee, under the con- 
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venership of ex-Bailie M'Kenzie, were that they would cost, to 

with, £21,500 to generate 150 000 units, but at the end of 1894 the 
result of their first year's working was as follows: oapital, £25,000 ; 
while the units generated came to 72.000. In 1899 the capital invested 
in the undertaking was roundly £65,000, or three times greater than 
in 1894. The units generated had risen to 505,880, or seven times 
more than in 1894. To-day the capital stood at, roughly, £200 000, 
or three times greater than in 1899, and 84 times greater than in 
1834. The units generated up to Jan. 19 stood at 2 014,637, with only 
half the year gone. This was practically four times greater than in 
1899, and 28 times greater than in 1894. Theresponse which the com- 
mittee of 1891 got from the public in their reply to a circular, asking 
for an indication from bed consumers in the compulsory area as to 
whether or not they would take in the electric light if the Cor- 
poration would supply was as follows: no reply, 20; doubtful 
replies, 5; not prepared to take a supply, 119; prepared to take 
a supply, 7. Notwithstanding this disappointing result, and in 
face of an extremely doubtful prospect, the committee and the Council 
went forward with the undertaking, and within five years—viz , in 
1899—the number of consumers had risen to 568. To-day they stood 
at 1,250. Five years ago the motors taking supply were 44 of 159 h. p. 
To-day there were 362 of 1,535 h.p. Iu 1889 there were arc lamps, 
public and private, including harbour, 312; to-day there are 659. 
Since the date of the last inspection (nine months ago) the units 
generated had risen 354 per cent. ; the number of consumers have 
risen 16:5 per cent.; the number of motors have increased 30 per cent. ; 
and in the matter of horse-power connected with these motors 294 per 
cent. The number of arc lemps for the nine months had risen 11:5 per 
cent. At Ferryhill and Ootton-street works the generating plant 
totatled 4,510 h.p., and over and above that there were in the batteries 
and balancing plant 1.200 h.p. Only a few days ago the Council 
decided to increase the plaut by £20,000 or £30,000. 

London County Counoll.—The Council on Tuesday agreed to lend 
the Stepney Borough Council £2,883 for electio light installation. 
Sanction was also given to the borrowing of £3,653 by the Islington 
Borough Council tor electric light instellation. Notices under Electric 
Lighting Acts and Orders were agreed to as follows: Blackheath and 
Greenwich District Electric Light Company, of intention to lay low- 
tension mains slong a portion of Belmont-grove, Gloucester-place, and 
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various ; County of London and Brush Provircial Electric 
Company, along Emerald.street ; Kensington and Knightsbridge 
Electric Lighting Company, along a portion of Vicarage-gate ; Metro- 
politan Electrio Supply Compeny, high-tension mains along portions 
of High-street and Olifton-hill, and low-tension mains along Long- 
acre and across St. Martin's-lane; St. Pancras Metropolitan Borough 
Council, along portions of Guildford.street and along Guildford-place, 
along a portion of Hanway-street, and along a portion of Gloucester- 
road ; Westminster Electric Supply Corporation, mains along portions 
of Buckipgham-gate and Buckingham Palace-road ; from the Black- 
heath and Greenwich District Electric Light Company, to lay high and 
low tension mains along portions of Shooter's Aill-road and Watling- 
street, and to build transformer boxes at the corner of Shooter's Hill- 
road and Eastbrook-road, and in Watling.street ; from the Oharivy 
Cross and Strand Electricity Supply Corporation, mains across and 
along a portion of Drury-lane, and along, a portion of Newton- 
street, along a portion of Burleigh.street and across the Strand, 
Little Dean-street, and a portion of Villiers-street, and to build 
& box at the junction of Shaftesbury-avenue'and Broad-street ; from 
the County of London and Brush Provincial Electric Lighting Com- 
pany, to lay power and low-tension mains along Ely-place; from 
the City of London Electric Lighting Company, to lay mains along 
portions of Park-street, Bank-end, and Bankside ; from the Kensington 
and Knightsbridge Electric Lighting Company. to lay mains along a 
portion of Elvaston-place ; from the Notting Hill Electric Lighting 
Company, to lay mains along a portion of Portobello-road ; from the 
St. Pancras Metropolitan Borough Council, to lay mains along a por- 
tion of Kentish Town-road and York.road. The following notices 
served under orders granted to local authorities were received, under 
which the Council has no power of approval or disapproval of works: 
from the Battersea Metropolitan Borough Council, to lay mains slong 
& portion of Wroughton-road, along a portion of St. John's-hill, alon 
Sudbrooke-road and portions of Rusham-road, Thurleigh-rodd, an 
Rameden-road ; from the Hampstead Metropolitan Borough Council, 
to lay mains along portions of John-street, Willow-road, and Albion- 
road ; from the Islington Mn Borough Oouncil, to lay mains 
along a portion of Mercer's-road, Hargrave-road, Harvest-road, Benwell- 
road, Mountgrove-road, Blackstock-road, and Packington.street. 


COLONIAL NOTES. 


Tomoana (N.Z.).—The Canterbury Frozen Meat and Dairy Produce 
Export Company, Limited, of Christchurch, have received three boilers 
for their new works at Tomoana from the Stirling Boiler Company. The 
boilers are each 494 actual horse-power with ordinary small coal, 617 
actual horse-power with good steam coal. 


Melbourne.—The Electric Light Committee are adding to the plant 
already in use at the station in Spencer-street by increasing the 
number of boilers, and, at the same time, equipping both the new and 
old boilers with overhead coal-bunkers and automatic feeders. The 
installation of the new boilers is the prelude to an extensive increase in 
macna, which will before long be necessary in order to cope with 
the rapidly growing demand made upon the Council to supply elec- 
tricity, not only for lighting purposes, but also for motor power 
throughout the city. Tenders were received trom Messrs. Babcock and 
Wilcox, the Stirling, and the Hornsby Companies. The boilers already 
installed at the works areall of the Babcock type, but on this occasion it 
was decided to adopt the Stirling boilers on account of the difference 
in cost, amounting to 20 per cent. 


PROVISIONAL PATENTS, 1904. 


JAN, 18. 


1909. Improvements in the recording gear fer electricity and 
other meters. Harry Webber, Electricity Works, Ferl- 
street, Hastings. 

1823. A method of automatically timing the electrical firing 
of internal-combustion engines. Edmund Hawthorne 
Micklewood and Sydney Carrin, 5, St. Michael's-terrace, 
Plymouth. 

1825. A terminal for making neat and finished ends to 
eleetrio wires and cables. Ernest Apted, 41, Blondel- 
etreet, Battersea Park-road, London. 

1248. Improvement in party-line telephone William 
Warren Dean, 65, Chancery-lane, London. (Date applied 
for under Patents Act, 1901, June 15, 1903, being date 
of application in United States.) (Complete specification. ) 


1258. Improvements in electric clocks. George Steele Tiffany 

and James Van Inwagen, 52, Ohancery-lane, London. 
(Complete specification.) 

1979. Improvements in the manufacture and productien ef 
pipes or conduits or other articles for use under- 
ground or in other situations where they are subject 
to electrical or corrosive action. James Yate Johnson, 
47, Lincoln'e-inn-fielde, London. ‘Lewis Alfred Brown and 
Dwight Tredway, United States.) (Oomplete specification.) 

1996. Improvements in electrical igaition apparatus for 
internal-combustion engines. Arthur James Postans, 
Birkbeck Bank-chambers, Southampton-buildings, Chancery- 
lane, London. (Complete specification.) 


1307. improvements in electric condensers. Ignac 
40, Ohancery-lane, London. (Oomplete specification.) 


13908. Improvements im high -tensien electric cendensers. 
Ignacy Mosecicki, 40, Chancery-lane, London. (Complete 
specification.) 

1314. Improvements in electric igniters for explosion motors. 
Clément Ropiquet and Alphonse Daveluy, 18, Buckingham- 
street, Strand, London. (Date applied for under Patents 
Act, 1901, May 30, 1903, being date of application in 
France.) (Complete specification. ) 


JAN, 19. 


1326. Improvements in or relating te electrical switches. 
Vernon Hope, Vinoent Henry Sugden, and Walter Gardner, 
55, Market-street, Manchester. 

13949. Magnetic oluteh. Wallace Fairweather, 65, Chance 
London. (The Arnold Magnetic Olatch Company, 
States.) (Complete specification.) 

1363. Improvements in electric bells and pushes, so that 
either a light can bo obtained or a bell made te 
ring from the same batteries over the ordinary beli 
wiring. Edwin Liddle and Guy Emanuel Druiff, 26, 
High-street, Stockton-on-Tees. 

1364. Improvements in or relating te gas or vapour electric 
apparatus. Frederick William Le Tall, Westinghouse- 
building, Norfolk-street, Strand, London. (The Oooper 
Hewitt Electric Company, United States.) 

1366, Improvements in magnetic brakes. Otis Elevator Com- 

ny, Limited, 55, Ohancery-lane, London. (Otis Elevator 
Company: Incorporated, United States.) 

1374. An improvod method of and means for regulating 
electric motors. Johan Gustaf Victor Lany, 45, South. 
ampton - buildings, Ohancery-lane, London. (Complete 
specification.) 

1414. Telephone relays. Bela Gáti, Birkbeck Bank-shambera, 
Southampton-buildings, Chancery-lane, London. (Oomplete 
specification.) 


y Moscicki, 


lane, 
ni ted 


JAN. 20. 


1473. Apparatus for indicating leakage in electric circuits. 
Henry Harding Kenshole, 8, Quality-court, Ohancery-lane, 
London. 

1481. Improvemonts in alternating-current electric motors. 
The British Thomeon-Houston Company, Limited, 83, 
Cannon-street, London. (The General Electric Company, 
United States.) 


1483. Improvements in alternating-current electric motors. 


The British Thomson- Houston Company, Limited, 83, 
Cannon.street, London. (The General Electric Oompany, 
United States.) 


1483. Improvements in alternating-current electric motors. 
The British Thomson- Houston Company, Limited, 83, 
Cannon-street, London. (The General Electric Company, 
United States. ) 

1484, Improvements in oontrolling electric motors. The 
British Thomson-Houston Company, Limited, 83, Oannon- 
street, London. (The General Electric Company, United 
States. ) 

1494. Improvements in alternating-current dynamos. Marius 
Latour, 45, Southampton-buildings, Chancery-lane, London. 
Date applied for under Patents Act, 1901, Jan. 21, 1903, 
being date of application in France.) (Complete specifi- 
cation.) 
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JAN, 21. 

1513. Improved shade carrier holder for bayonet or screw 
electric lampholders, Paul Escaré, 129, Wardour-street, 
London. 

1539. An improved system for limiting the destructive effect 
of an eleotric arc accidentally formed within a gene- 
rating station, and a method for the automatic 
supply of light during and after a breakdown. 
Henry William Clothier, 108, Gilda Brook.road, Eccles, 
Manchester. 

1542. An improved type of street junction box for the 
distribution of electrical energy. Reuben Cohen, 5, 
Zetland-road, Middlesbrougb. 

1549 Improvements connected with electric cable troughs or 
conduits. The Seacombe Pressed Brick and Tile Works, 
Limited, and Frederic Phelp Jones, 15, Water-street, 
Liverpool. 

1599. Improvements in galvanic batteries. Johann Heinrich 
Ryffel, 18, Buckingham.strect, Strand, London. (Complete 
specification. ) 

JAN. 22. 

1024. Anew or improvod device for preventing accidents from 
overhead trolley wires when broken. Albert Browne 
Mudie, 5, Oorporation-street, Birmingham. 

1625. Improvements in and connected with electric arc 
lamps. Otto Gross, 5, John Dalton-street, Manchester. 

1626. An apparatus to seoure the doors of railway carriages 
or other vehicles by means of an electric or magnetic 
current. William Thomas Ohapman, Hallwater House, 
Endon, Staite. 

1641. Improvements in apparatus for arranging and display- 
ing telephonic addresses and for such like uses. 
Arthur Voce Hunt, 55, Chancery-lane, London. 

1642. Improvements in and relating to electric switchboards. 
The British Thomson-Houston Company, Limited, Edmund 
Basil Wedmore, and James Whitcher, 83, Cannon- street, 
London. 

1676, Improvements in processes for manufacturing electrodes 
for arc lamps. André Blondel, 24, Southampton-buildiogs, 
Chancery-lane, London. (Date applied for under Pateuts 
Act, 1901, Feb. 5, 1905, being date of application in 
France. ) (Complete specification. ) 

1711. Improvements in and relating to secondary batteries. 
Edward  Ohristopher Ekstromer and the  Ekstromer 
Accumulator Company, Limited, 1, Queen Vietoria-street, 
London. 

1714. Improvements in electrical signalling apparatus. Adolf 
Pieper, 18, Buckingham-street, Strand, London. (Complete 
specification. ) 

JAN. 23. 

1725. Improvements in electrical transmitting cables. Frank 
Walter Hayward and Reginafü Charles Fox, 23, King. 
street, Norwich. 

1727. Improvements in and relating to wireless telegraphy 
and appliances for use therein. John Gardner, 51, 
Deansgate-arcade, Manchester. 

1785. Improvements in oonnection with conductors for the 
trolley system of electric traction. Hugh  Godírey 
Nicholson, 4, South.street, Finsbury, London. 

1794. Improvements in or relating to eleotric clocks, Frank 
Hope-Jones ard Cecil Leslie Sumpter, 322, High Holborn, 
London. 

1799. Improvements in electricity meters. William Morris 
Mordey and Guy Oarey Fricker, 46, Lincoln’s-inn-fields, 
London. 

1800. Improvements in electric mining lamps. Van Raden 
and Oo., Limited, Birkbeck Bank-chambers, Southampton- 
buildings, Ohancery- lane, London. (Gulcher- Accumulatoren 
Fabrik (1. m. b. II., Germany.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Ib. 11, 1904. 


1905. 

1063. Electric power transmitting mechanism. Carolan. 
(General Electric Company.) 

1255. Electrical trolley standards. Rains, 

2053. Electro-capillary relays and tho liko. Armstrong and 
Orling. 

2574. Electrolytio process for the direct extraction of metals 
from ores and the like, and for the precipitation of 
the metals from the solutions, and apparatus 
therefor. Mechwart, Coltri, et Cie. (Date applied for 
under International Convention, Aug. 1, 1902.) 

3509. Electrical lampholders. Sperryn and Wood. 

3673. Automatic shunting points for overhead trolley wires 
used on electric railways.  BDrecknel, Munro, and 
Rogers. 

6287. Controlling eleotric morons: Oarolan. (General Electric 
Oompany.) 

6988. Instrumonts for 8 the power factor of 
alternating - current electric circuits, Carolan. (General 
Electric Company.) 


6169. Method of manufacturing letters, numerals, and the 
like in copper or other metals by electrical 


deposition, Elkington and Co., Limited, Lockerbie and 


Wilkinson, Limited, and Ryder. 


6316. Electrio alternating-current generator especially for 


195 


purposes of ignition in explosion motors. Herz, 


6342. Safety guard or device for use with electric cars and 


similar vehicles. Ward. 


0376. Means for electrically igniting miners’ safety lamps. 


Best. 


7625. Trolleys for electric tramoars. Aldworth. 


10697. Watt-hour meters. Ziegenberg. 


12806. Construction of trolley wheels for oollectors for use in 
connection with overhead trolley wires and electric 


cars. Brecknell, Munro, and Rogers. 
13037. Rheostats. Weston. 


14551. Eleotric controllers for motors and the like. 


Sundh. 


14555. Controlling devices for electric motors. Lindquist. 


19887. Controlling apparatus for electric motors for eoleo- 
trically-propelled vehicles. Lamme. (Date applied for 
under International Convention, Sept. 29, 1902.) 


25012. Systems of electrical regulation. Adler. 


25222. Protective device for electric circuits. Hornsby and 


Auger. 


25255. Means for limiting or preventing the upward move- 
ment of trolley booms beyond their normal position. 


Carius. 
27830. Electric bell. Rentsch and Schubert. 


COMPANIES' STOCK AND SHARE LIST. 


Name. gu 
Commercial and Industrial. £ 


Alliance Electrical Co.,5 per cent. Cum. Pref., Nos. 1-70,000 1 
Aron Electricity Meter p.c. Cum. Pref. Shares, 1-125,000 1 
British Insulated and Helsby Cables, Ord., 1-102,000 .... 5 

6 per cent. Cum. Pref., 1-100,000 - e 5 
——— 44 per cent. Mortgage ‘Debentures .............- 100 
HE Thomson- Houston Co., 44 per ut 1st Mort. Deb. 100 


„69 95959⁸5.::: %%% % „%% „„ „%%% „6% „%%% „ %%%%%%%% % „„ „„ „„ „ „4660 


xk, R 
British Westinghouse Elec. and Manur., 6 per cent. Pref., 


, PED oo-o00«409 hb „„ „„ 


4 per cent. Perp. lst Mort. Deb, ................ 


—— 4 x cent. Mortgage Debenture Stock .......... p oe 
Brash Electrical Engineering, Ordinary, Nos. 1-105,731 . 2 
— Non. Cum., 6 per cent. Pref. .................... 2 .4 

t per cent. lst Debenture Stock.. a e. 

8 per r cent. 2nd Debenture Stock .............. 100 .. 
Callender's able, Debentures .................. «eere 100 
Gn, ⁰ I epis 5 .. 

5 per cent. Preeꝶãii . 5 i 
Crompton and (0O0O0Oo0O0O0Oo .. 9 v. 
——— § cent. Debentures................. eere ene 100 .. 
Edison and Swan United, A" Shares, 1-99,261 .......... $e 
„A“ Shares, 01-017, 1 B- us 

5 per cent. Debenturesss eere 100 .. 

4 per cent. Deb. Stock, Red.. 100 .. 
Electric Construction, Limited, Nos. 1 to 112,100 . „ We 
7 per cent. Cumulative Prei... iod 2 


Ferranti Limited, 5 per cent. 1st Mort. Deb. Stock, Red. 100 
General Electric Com (1900), 5 per cent. Cum. Pref. . ms 


4 per cent. lst Mort. Deb. Stock ................ 
W. T. Henley's Telegraph Works, Ordinary FFF 

44 per cent. Preferenee eee •e 

44 per cent. Debén tirei — — áÁ—À 100 
India Rubber, Gutta Porche, a and lelegraph Works ...... 10 

4 per cent. Debentures.............. 100 
Parker, Thos., Limited, Ordinat „CC 10 
Telegraph Construction and tenan ce. 12 

5 Per cent. Bonds 2 9 „ „ 2 „ 6 „ „ „ „ .8 62 oa op oo oo oo me Oe we 100 


Electric Lighting and Supply.— 


Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 
r cent. Deb. Stk. Certs., . and Conv. .. 100 
Bournemouth and Poole, Ordinary ....................-* 


44 per cent, Cum. Pref., 7,501-15,000 ............ 10 
; per cent. Cum. Second Pref., 15, 001-22,500 . 10 
per cent. Debenture Stock, RS l.. ` 100 
Bromley ( ent) Electric Light and Power Co., 44 per cent. 
lst Debenture Stock, Roll.... 100 
Brompton and Kensington, Ordinary................— ee 


—— 7 per cent. Preference JJC b 
Calcutta ostrie Su ly Corp., Ordinary, Nos. 1-40,000 . 5 
— — Nos. 20,001-530,000 ............... eere 
Cambridge Electric Supply 5 Ltd., „210 8 ^ 
Central Electric Su Supply, Ld., TE 170, cent, Guar Deb. Stock 100 
Charing C gem and Nos. I-70, %émö⅛n ů ... 5 
Td cent. Cum. Prei... b 
Ity Undertaking," 44 p.c. Cum. Pref., 1-40, Md n 
4 per cent. Debeuture Stock, Red. (Prov. Certs.).. 


Chelsea 1 , RUN 
r coi ut ntures ee 100 
City of 108 on, Ordllugnnnnn r rra nx ess 10 
6 per Pie Oum allvo P 10 
5 per cent. Debenture Stock .................... 19 
per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) 
County of London and Brush Provincial, Ordinary........ 


6 per cent. Cum. Pref. ........................-* 
44 per cent. Debentures Prov. Certs. All Rd. 100 
Edmundsons’ Electricity Corporation, Ordinary, 1-50, O00. 5 


hes cont. Cum. EER... 
r cent. First Mort. (( ³˙ꝛAA vide 100 
Ea Tractn. Co. of Aust., Ld. ip e Gur PE, 1-30,000 5 
5 per cent. Debenture Stock, R CCC 100 
Folkestone PElectric Su upply Ltd., Ord. N os. 1-10,000...... § 
——— 44 per cent. F Deb. Sto ck; Red... ons ee us 100 


Hove Klectrie L hting, Limited, Ord., 1-13,000 .......... 5 
Kensington & htabridge Elec. Lt., Ltd., Ord., 1-21, 000 5 
per cent. Debenture Stock Rd 100 


ttt: :: 


VV, geet a 


ttf 


Last price 
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Name. pct Last price. Name. Amoant Last price 
£ £ £ £ 
Kensington and Knightebridge and Xo ottin gun . 100 .. 102.105 British Electric Traction Ord. 1-300,000 & 60,001-90,000.. 10 11i1H 
Kidderminster and Dist. Elec. and tion, Pref. 10 .. 93-104 —— 6 per cent. Cm. Pt, 30,001-60,000........... es. 10 o 114-11} 
London Electric, Ordinary ........................ eee 5 .. 13-24 —— § per cent. Perpetual Debentare Stoch 100 .. 125 
6 per cent. Preꝶuꝶijij oso . 545 Buenos and Belgrano Tram., 0rd.,1-100000........ 5 . 3-34 
4 per cent. lst Mortgage Debenture Stock, Red... 100 .. 97-100 — “A’’6 per cent. Cm. Pf., -40,000 5 e» DO DEO 
Metropolitan Ordinary ............cscesessceccnccccccens 10 .. 1718 —— '' B’ 6 per cent. Cm. Pf., 1-87,500 .............. 6 — 46i 
44 per cent. First Mo Debenture Stock .... 100 .. 109-113 .. § per cent. Deb. Stoc CC 100 — 104-107 
34 per cent. Mortgage Debenture, Red. .......... 100 .. -98 ——— Prov. Oert., all paid dd 4 100 .. 398-101 
Newcastie-upon-Tyne Electric Supply, Ordinary ....... s cate 93-101 Cape Electric Tramways Noa. ie i MEME L 18-14 
Prelerence Sd dl gta ws Cid Get ee PE ae SUV m Eee EE 4 .. 100-105 City of Birmingham Tramways 5 per cent. Cum. Pref. 6 „ 42-04 
Notting Hill Riectric Lighting |... cu ve eer nnn 100 . 1215» 4 cent. 1st Motteure b., 1-3, 000 ( (1917) . ...100 . 89.10 
4 per cent. First Mort. Debs , Nos. 1-500 J ux 102 Colombo Electric Tramwa aie: Ligh ting, 5 per cent. 1st 
Oxford Electric, Ordinary, 1-96 ana. -14,510........... ; 8 64-63 M Debenture Stock, Re... .. 102-105 
4 per cent. Debenture Stooaeac hk ec eees 100 .. 97.100 Cork El o Tramways and Lighting Oo., Ordinary.. 10 . 1314 
Electrical Company of Montres. 1j per cent. First —— § > par cent. Cum. Prei eene 10 . 11-12 
Shares Mortgage Debent urs . 1c0 .. 89-108 bent cio cerro oorr nan 2 . 96-09 
Smithfield Markets Electric Supply, Ltà., «rd.,1-12,000.. 5 .. 3 Dublin | United Tram ways (1896), Ord., Nos. oy 000 10 uu 8755 
& cent. Debenture Stocck k 100 .. 0 —— 6 per cent. Pref., Nos. within 1-60,000 .......... 10 .. 16 
3outh London, Ordinary) us uH per cent. Mort. Debe., 1- 5,000, Red. .........- 10 . 987 
di. James's and Pall Mall, Ordinary, OR Musis us e n Lapertal 1 ways Ordinary.............- eee enne cove Ml 82-224 
7 per comb. Pre b .. 9 6 per cent. Cum. Pret........ r all I 
34 per cent. Deb. ................ eee nnn 100 .. 88-101 per cent. Deb Stock .... esc 100 ~o 118-11 
Urban Elec rio Supply O0 ; Ordinary, 8-30,007 .......... 85 41-54 Isle of Thanet Electric Tramways and Lighting, 5 5 
——— 5 per cent. Cumulative Preference, 60,001-80,000 5 .. 445 Cum. Pref., Nos. 50,001-60,000 UP a M 
Westminster, Ording eee ern . 6 . 12:154 4 per cent. Debenture Stock . 100 i 93 
—— 5 per cent. Cum. Pref., 110, 101-158, 2811. 5 6-64 Kidderminster and. District Li ghting and Tra. tion, Pret... 6 . A 
Tondon Uae 8 301) Dh Bta en , Pref. e... 5 — 1 
per coent. lst Mt. Db. St k K. Reus m : 
Eleetrie Railways.— Metropolitan Electric Trams, 1289081 Tgi, 1,814,016 r 31666 
ntral London, Ordin 2% r dae see 100. auc. 91-9 per cen m e» 900,001-014,016 .......... - lh 
d 4 per cent. CCTV 100 .. 98-101 New General Traction, Ordinary ........................ 5 . " 
deferred................eessee 10 — 91.94 6 per oent, Cum. Pret ie icd 5 A lira 
Deb. Stock (Prov. Script Certa., fully paid). 100 .. 115-116 e ures, Regd. nA . 
City and rand Mt London, Consolidated Ordinary T : M 100 .. 4952 Oldham, Anon, and Hyde Tramway, Ordinary .......... 10 .. 104-108 
—— 4 per cent. Debenture Stock............ nM 100 . 109.112 per cent. Sum Frei... . . — 114.127 
—— 5 per cent. Pref. Stock . 555 100 — 126-129 Perth Elec. Tramways (W. A.) 5 -— 1 9 Deb. Stk. 100 .. 99102 
— E 5% 100 — 123-126 Pottertes Electric Trac -40,000 ...... ~ 84-95 
CCC 100 — 129.125 $ per cent, Cum. Fret. , Lab 50 ... = ad 
rpoo e Pref. e*c900»0960602009209999 — -- 3-1 cent, Debenture Sto Rh.... 

8 UNA. 10 i TN e Modelo Me — — 1 3° South Lancashire Electric Traction and Power Company— 
5 eee Bed 1-1,700:: 5 105-104 ESTE soe hac 3 ; s R 1 
Waterloo and City, 6 3 = — — £528,093 44 per cent. Debenture Stock .. .. .. . 100 p.c. — 100 p.c. 

etrle Tramways.— 

Ele y Telephones. — 

Anglo-A tine, 1-260,007 . 5 41-5 

Be rmanent 6 per cent. Debenture Stock, 1888... 100 125-130 National Telephone, Preferred... ꝙ 100 ~ 102-108 
Blackpool and Fleetwood Tramroad .................... . T 154144 | ——— Deferred Stock Leere 00 . 7881 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 ......... e 2 ——— 6 per cent. Oum. First Pref. .................... 10 o 15-14 

5 per cent. Cum. Pret., N 1.75,00/᷑7 SQ 32441 —— 6 per cent. Cum. Second Pref. .................. 10 . 153146 

reps Deb. 8tk., Rel, go Certa. T ee 97-102 —— — 5 per cent. Non. Cum. Third Pre... 5 a E 
British Columbia Electric Railway Co. Ord., Nos. ss i 79-82 —— 54 per cent. Deb. Stock, Red. uuu... 100 u g 

i per cent. let Mt. Debs., Nos. 1-6,250, of py oach 4 zs 


— — 
— ——— ͤ ͤ ’ Y — tIl 


— 


102-104 p.c. Oriental Telephone and Blectric Oomph . l 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Traffic Returns for | dnce or Miles of Accounta for past year. 
| week decrease. gn ai Cost 
n | | 0 t B | Total ` Pass Car miles Pas r HI car 
urrent | | 0 engers Car miles . Car e of ' mile. 
Ending. 1904. | 1903. | Week. | year. "4808. is | Ending receipt carried. fun. enger mile. track. ! 
| £ | £ | 2 „ £ | £ | 4 | a 8 d. 
Aberdeen Corporation........ Jan.25, 1,082 | 762 | + 320 + 7,998h 191 194 | May 3 37,931 9,099,715 794,641 088 1302 | 1,970 | 6-1 
Ayr Corporation ip sd g- | -— | 8 Sept. 25 12,503 | 2,979,276 | 299,009 | 1-00 10.4 1,560 | 4-7 
Birmingham Tramways ...... NS MER ME 2M NS. 6j 6i — — — — — — — — 
Blackburn Corporation „ 22 728 629 | 99 + 1.5 24 21 Marek 250 40,964 7,254,105 826,558 |136 1187 1,705 | 7 
3lackpool Corporation „ 214 255 284 |+ 9 2 | 17} m „ 31211,168 6,169,121 784,445 |152 108 — = 
Blackpool-Fleetwood Trams. s 42 190 163 | + 27 — a | 164 | 164 Dec. 51, 50,925 2,013,677 584,989 | 5:02 12 08 1,932 , 6°99 
Bolton Corporation .......... „, 24 ^ 1.612 | 1,546 | + bb + 8,689 58 | 22° March 31% 85.704 | 17,761,605 | 1,896,247. 11°15 |1075: 3,430 | 58? 
Bournemouth Corporation... „. 22; 810 — E | — | Ws! 103 — E n = ae | se | Es 
! | ; j 
Bradford Corporation ........ „ 21 3,404 | 2,960 ＋ $5331, 419,595 | 41 41 — — — — — — — = 
Brighton Corporation ........ E 21, 6:9 ! 636 | + 3,4 2.588% 64! 64 | "o 10,132,528 395170 1:30 10040 — = 
Bristol Tramways Company. ,, 22 4491 | 4,17 4 2 a 514 | 513 Dec. 31223,480 | 41,192,839 | 5,724,114 |130 , 938 4,948 | — 
Burnley Corporation ........ n 2> 842 | 0M | 172 — — — — — — — | — — = 
Burton Corporation .......... » 24 3335 — -- — — ES = — — = — — — 
Oarditf Corporation .......... „ 23 1,779 , 1,495 | + 293| 421,630 | — c" = | = xx == € — — eet 
Carlisle Tramways Company.. — — — — — — — » 81 — 2,216,583 320,129 | — — — = 
Central London Railway | „ 25, 7,10) | 6,776 | 4+ 324) + IDA! € 6 „ 31 557,225 | 45,505,110 1,276, 971a 187 |6664 59,076 | 356a 
City & South London Maliway ., 21| 3.2% 3,367 |+ 180) + 5% tà 6s „ 31.155, 19,069, 518 a — — m Eu 
Cork E. T. and L. Company ..| „ 21 391 379 T 19 + 52 — — — im x — = — — — 
Darwen Corporation „ 22 201 139 |+ 6 — 245 7:25, 7:23 March 319 12,341 2,560,155 254,279 125 |11€5 1,707 9°36 
Dover Corporation ... sal ay 29 162 169 T 7 ＋ 57 3 3 — — — — — — — 
Dublin & Lucan Electrio Ry. „ „ 2A 92 84 i+ 8/+ 18 — — Dec. 3, 5,795 364,786 102,037 |381 1352 | 7-68 
Dublin U. T., electrio cars....| , 25 3.619 ^ 35,1 |+ 125 2 | 
Dublin 8. District, Electric ..| ;, 25 992 670 T 22 ö — 46 46 | March 31125, 121 24,555,135 | 3,429,356 125 882, 2,741 | 506A 
Dundee City Tramways ...... „ 20 721 717 | + 41 22 22 May 15 35,874 | 9,081,522 752,814 083 {11°276, 1,630 | — 
Eas; Ham Corporation eaten uw 23 551 421 | 4- 137 | + 1,955 1075 , 10°75 March Sly 29,341 9,971,337 650,224 |v°6l | 9:35 z 
Farnworth U.D.C..... ........ — — — — — —, — — — — — 
Glasgow Corporation ,, 25 13,574 11.028 41,745 +43, 422h 124 123 May 519 655, 5/2 | 177,179,549 13,908,750 |088 |1125 | 5,489 b, 740d 
Halifax Corporation „„ 15 2,173 2,101 72 + 583 504 201 — — — — — == = 
Huddersfield Corporation ....| ,, 23) 1,039 892 | + 297 — 34 31 | March 31, 56,651h | 9,758,213 | 1,218,539 14 |1114| 1,618 | ‘6-32 
Hull Corporation, B. 8........ » 25 1979 | 1,659 | + 319| +5912 | 19 19 „ 31 87,7074; 21,065,599 | 2,218,696 | 100 | 949. 5,001 | 5-0 
Ilkeston Corporation ........ „ 2) 120 L as — M I. . dit x E —— dbi ain dis 
Kirkcaldy Corporation. „ 20 178 — — — — — — m — — — — — - 
Leeds Corporation , 20| 5,020 | 4,343 | 677 414919 | 77 | 77 March 25, 22.550 | 57,239,779 | 5,773,651 | 113 1081 85,2225 | — 
Liverpool Corporation „ 10 9531 | 8435 | 41,046 | + 1,333 | 10). | 1X1 Doc. $15)4,309 1128,926,472 11,705,425 | 1-11 | 10:34 |,5,000 | 6-88 
Liverpool Overhead Rallway..| ,, 24 1,437 1,4454 | + 45 + SAh) 18 154 June 30, 79,252 10, 456, 726 986,185@ | 1 82 19'30a 6,110 — 
London County Council ......! — — — — — 4) 40 — ES — — — Lx 
Lowestoft Corporation ......| ,, 16 12 | — — = — — — = | = — = — — — 
| | E ER 
Nelson Corporation » 16 91 — — 3 3 — — | — — — r— an 
Newcastle-on-Tyne Corptn. . „ 23! $41 | 2915 | + 92) — 384 88. March ESI 81,174,122 | 2,979,119 1:08 Toa 4,175 16:17 
Portsmouth Corporation...... x — | — — 29 23 Sept. 5). 47,651 9. 58,157 868,157 1°24 13˙1 A ES 
Rochdale Corporation ........ » 25 105 95 j+ 10 — 43 44 ‘March 317 9,416 323,231 127,456 | 1:38 10-275 .—4À 706 
Rotherham Corporation ......| ,, 2l | 403 | — — — — — — — — — —4 = 
Salford Corporation .. .. ...... » 18 3,343 2, 622 ＋ 915 445,499 = - em = == = eee = 
Sheffield Corporation ........ „ 24 4,207 | — — 9554 | 534 Mu. 25 216,309 , 95,812,099 | 4,926,085 0 904 10:428. 7,510 $4770 
Southampton Corporation „ 21 845 | 772 ToU | 11 | 110 „ 51 35,774 9,034,522 | 75,014 . 0:346 11:436! 3.7600 — 
Bunderland Cor EMO e. 24 1024 | 951 D + 2. 226 |1843 10-48 „ oe 93,93) | 13,387,121 | 1,270,957 105 |1134 3,943 | 64 
Wallasey U. D. —..—....-- |. 17; 578 488 ＋ 90| 4 5,0% |105 105 — 51% 31,473 | 5,055,182 654, 742 |130 | 11°63 | 23,583 | 7-03 
Includes maintenance of permanent way and proportion of profits paid to the tramway companies for term of unexpired leasc. a Train mile. 
b Per mile of single track. c Include rail and tram. d Including depreciation. 


f Including one section of horse traction. 


g 19053, h Half-year’s figures, 
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CONTINUOUS-CURRENT DYNAMOS. 
BY J, W. BURLEIGH. 


À short time ago the writer proposed a formula for the 
determination of an output coefficient applicable to con- 
tinuous-current machines. It is generally recognised that 
any method of comparison based simply on the dimensions 
of armature is very misleading. As an example, say we 
take an armature with a density in gap space of five Kapp 
lines per square inch. Now, it would not be a difficult 
matter to desigu an armature with the same overall dimen- 
sions and use a density of, say, 10 lines per square inch 
in gap; in this latter case it would clearly mean double the 
watt output, although the dimensions are the same. Any 
formula, therefore, which does not take into consideration 
the flux density in space is, in the writer's opinion, 
almost useless, especially is this the case when comparing 
the cost of machines from armature dimensions. To 
correctly compare different designs it is absolutely neces- 
sary to get at the cost of the active material, of course 
having due regard to the sparking and heating factors. 


30Q 


Cost Curves of Effective Material for a Line of Dynamos (Four Pole) 
from 3521 to 58:6 WR. 


The writer has recently designed a line of dynamos on 
as nearly the possible the same basis, the densities in each 
part, sparking, heating, and output coefficient being the 
same for each size. The cost of active material was care- 
m ien in terms of watts per revolution ME and cost 
in shillings. An analysis of the cost curve is also given, 
which shows the prime cost of material used in different 
portions of the machines. It will be observed that in 
taking the active material the writer includes only lamina- 
tions, armature copper, field copper, and steel, as he is of 
opiuion that it is scarcely fair to include the commutator, 
which, as he believes, is usually done. In the writer’s 
opinion, curves similar to these (combined with the output 
coefficient proposed) will be found extremely useful in com- 
paring the cost and simplifying the calculations of fresh 
designs; especially will this apply when a series of 
machines are to be constructed on similar lines, as in the 
case of the following machines, the leading particulars of 
which are given : 


W, = watts per revolution ; 

Za = flux through armature ; 

P ratio of polar span to polar pitch; 

d, = number of Kapp lines per square inch in gap ; 

C = output coefficient ; 

C =a factor which x the square root of Wp, gives total 

flux through armature ; 

D — diameter of armature in inches; 

L- length of armature in inches (over laminations) ; 
D, = lines per square inch at root of teeth; 

D, = lines per square inch in magnets ; 

D, = lines per square inch at yoke; 

K — revolutions per minute; 

20 DL 


C= = ==; 
dx Bho NW 


Output in watts = ( R. 


Linge or Foun-POLER DVNAMOS FROM 3°21 To 58°6 WR. 


output ——_~|—— Output coefficient —— | Sizes of- 
| armature 
over 
| laminations 
WR. Volts. Amps. Speed.] Za C'. B. |dg.| C. D L.] D. L. 
5.21 110 | 35 1.200 150 9 71119 ˙45 35 91 4i 
10 | 100 | 100 1, 000 151°5| „ 69820 | 65:5 óy 
14312, 220 45 700 148 „ 71801905 72 114 61 
194 220 7 850 1465 „, Lapi 84:35 | 134 
29:4 | 110 | 200 750 150 „ 1009/1977 |106: 75 vi 7 
408 | 110 | 260 700 150 „ (6°98/19 9 127 17 4 
58:6 | 220 | 160 | 600|150:8| „ 721192 |147 19 
— Densities (= Armature, ~| Ooils. 
8 . 
Wr | D. | Dg. | Dy. Dy. WR | oooli cooling 
d á : sation surface. 
enemy h eum | eee, — a 
3°21 | 21:8 | 711 | 15:85 | 132 B 3 655 
10 21°7 | 6°98 | 15°35 | 13°36 2 10 "626 
14°12 | 21°2 | 7'15 | 15/4. | 15:25 |. m 14: 588 
19:4 21•5 | 7'02 157 | 13°26 19° 602 
29:4 | 21:5 | 7-02 | 16°05 | 13 29° 65 
40:8 | 21:5 | 6°98 | 15°5 | 18 40° ‘596 
58:6 | 2177 | 7°21 | 15:85 | 13°05 6 68° 594 
š 
Reactance Ats. per Ats. gap b Ats. in | Rev 
WR | volts pole (a). G. T | field. 
3'21 2'86 835 | 1,258 | 15 5:86 
3:6 1,400 | 1,640 | 117 281 
4:12 $2 1,710 | 2,110 125 3˙1 
4 5:08 2,020 | 2,480 | 1°18 3°09 
4 2 96 2,400 | 2,920 | 1'21 3'02 
8 2°94 2,760 | 3,280 | 1°19 29 
6 $:06 3,560 | 3,820 | 1°14 2°84 


i 


Reversing field is calculated from Kapp’s formula 


Xa- 
fs ( Xa ) 
where X, = Ats. required for gap; 
` X4,- Ats. in polar angle; 
number conductors under pole x current in each conductor 
2 


ee e 


THREE-PHASE WORKING, WITH SPECIAL 
REFERENCE TO THE DUBLIN SYSTEM. 
BY WM. BREW. 

(Concluded from page 106.) 


Trunk Mains.—Transmission schemes are considerably handi- 
capped with restrictions regarding high-pressure overhead wires, 
and the great difference between the cost of the underground 
high-pressure cable and the overhead line as used abroad. 


Although plenty of data have been published regarding Con- 
tinental overhead lines, the writer is not aware that testa of the 
impedanoe and charging currents, etc., of British power lines are 
much in evidence. This is probably due to the fact that with 
short lines and pressures of a few thousand volts the quantities 
in question do not affect the station instruments. The impedance 


* Paper read before the Dublin Local Section of the Institution 
of Electrical Engincers, Jan, 14. 
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of cored low-pressure distributor cables is, however, of import- 
anoe, and should be taken into aocount in the laying out of a 
three-phase distributing system. 

The writer may perhaps here be pardoned if he briefly 
reminds you of the elementary principles underlying the 
impedanoe of symmetrically-cored polyphase cables. 

The value of H, the intensity of magnetic field in O. G. S. 
units at a point outside the conductor 1 (Fig. 5) and at a 
distance from it, l, is M 

1 


l 9 


where C, current in conductor 1. If N- total number of lines 
of force in the space, d, between the surface of 1 and the centre 


of 2, : 
N= f 2031.6 loge d 
r 


H = 


r 7 
where r- the radius of conductor 1. Again, considering the 


interior of conductor 1, it is readily shown that if Ni- the 
number of lines of force linked by the current itself, 


C 
O N! = A, 
' 2 


The self-induction of the conductor 1 per unit length is 
therefore 


-( loge : t i) x 10-9. 


Now in the ordinary case of two conductors acting as flow and 
return, the return conductor will just double this value, L, for 
the circult. 

In the case of polyphase cables, the number of lines of force, 
N, linking any conductor will depend upon the resultant field 
due to the currente, OI, C, etc., in the conductors and the 
induction coefficients, Li, Liz, eto., between them. 

For a symmetrical three-phase cable we shall have 

N=L, O1 tL; (0, T C,) e. e e ° . (1) 


For a symmetrical five-phase cable it will be evident upon 
drawing a figure that we shall have 
N se, C, + Lj (0, + O5 + Lis (C, 4- C.) oe (2) 
and soon. Now in the case of the three-phase cable we have 


C, — C sin (° + RJ ; 


C, — C sin ( m 5 ; 
3 


and (0,+C,)=C (2 sin 6 cos = -Osin 6 Ci. (3) 


It will be evident from expressions (1) and (3) that the 
currents in conductors 2 and 3 will jointly combine to give a 
resultant field which is equivalent to an ordinary return to 
conductor 1. 


TABLE I.—Test of Impedance of 6'2 Miles of (Three-Core 15) Extra 


High-Tension Feeder at 50 ~~. 
P. D. between phases at sending |—Current per core at- 
end. sending end, pape 
per single 
V, | V, | mean % o | ©, | Mean core. 
89 | 855| 88 | 512 | 26 | 25 | 255 | 201 
90 | 905| 905 | 522 26 25:5| 25°75 2:03 
99 99 99:5 | 572 28˙5 28 28:25 2 02 
108 108 108 62:5 31˙5 31 31:25 2 
116-5 | 116 116:5 | 672 34 35˙5 33°75 1:99 
119 119 118°5 | 68:6 52! 34 341 2:01 
Mean = 2901 
One phase was disconnected, and the following readings were 
en: 
P. D. between phases at Current ; 
: per core at sending end. Impedance 
sending m per single 
VI = V4 2 O1 C, Mean core, 
92 46 225 | 2 2225 | 207 
100 50 25 24 24:5 2:04 
99:5 49°75 25°5 24 24°7 2:02 
110°5 55:25 21b 26:5 27 2:04 
1 61 31:2 30:5 30:8 1:98 
123°6 61°76 $1:5 807 311 1799 
140 70 35˙7 34:5 351 2 
441 10:5 55:8 35 354 | 199 


| 
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The test of the impedance of 6:2 miles of 15 three-core 
feeder given in Table I. may be of interest. The pressures, 
V, and V, across two phases of the cable and the currente, 
C, and C,, in two of the cores were measured at the sending 
end, whilst all three cores were bunched at the other end. 
It will be seen from the tests that the impedance of this cable 
per a = 0:324. The measured resistance per mile of core 


Between the generating station at the Pigeon House Fort 
and the central distributing station at Fleet-street, a distance 
of 3'1 miles, three trunk mains have been laid. Esch of these 
mains consists of a three-oore, lead-covered British Insulated 
and Helsby Compeny's paper cable, the section of each core 
being 15 square inch. Samples of these and other polyphase 
cables are before you. 

Capacity tests made upon these feeders after they were laid 
gave the following results : 


High-Tension Feeders. °15 Square Inch Three-Core Estra High- 
Tension Paper Cable, Lead Covered. 


— Feeder No. 1.——.|,——Feeder No. 2.—— 
3'13 miles. Per mile.|, 3°13 miles. Per mile. 


555 


One core against two 
other cores bunched 
to lead sheath......... 9 mfd. , 303 95 303 
Three cores bunched | 
against lead sheath..| 1:55 mfd. ' 49 1°53 | 9 


'04 Square Inch Three-Core Ertra Iii · Tension Paper Cable, 
Lad Covered.— The oorresponding capacities of these cables per 
mile are: One oore against two other cores bunched to lead sheath, 
25 mfd. ; three cores bunched against lead sheath, 46 mfd. 


KELVIN 
BALANCE 


EARTH 


— 


OYNAMOMETER 


EE 
Fre. 6 


The above capacities correspond toa Y capacity of 575 mfd. 
per mile for the 15 square inch three-core cable and 298 mfd. per 
mile for the Od square inch three-oore cable. The pressure 
charging these cable condensers is 2,880 volts, with 5,000 volts 
between phases. The minimum charging current per mile will, 
therefore, be for the 15 square inch three-core=°337 ampere, 
and for the ‘04 square inch three-core = ‘272 ampere. 
Resonance or deviation from the sine curve of E.M.F. may, 
however, considerably increase these values. In order to test 
this point experimentally, two phases of one of the 500-kw. sets 
were discunnected from the earthed neutral bar, and an electro- 
dynamometer and Kelvin balance were inserted between these 
phases and the neutral, as shown in Fig. 6. With the gene- 
rator coupled to two trunk feeders in series the readings in 
Table II. were obtained. It will be noticed that the charging 
current per core considerably exceeds the theoretical minimum 
value. This current, however, includes leakage from two large 
switchboards, one at elther end of the line, and newly erected. 


TABLE II.—Test of Charging Current of Trunk Feeders, Three-Oore, 
15 Cable, 6°26 Miles total. :50 ~. 


| Equivalent 


5 8 3 Charging current, amperes- | ca pacity 
cores. point. Elec, dynmtr. Kelvin balance. of one core. 
1,600 924 2:09 2:2 '815 
2,100 1,212 2:88 2°74 "135 
2,500 1,442 5°37 3°24 "(45 
5,200 1,850 4:12 4:14 "713 
5,700 2,135 4:47 4:5 667 
4,200 2,430 4:85 4"I9 '637 
4,900 ^ 2,830 5°34 5:19 62 
5,180 | 2,990 5'6 5°48 897 
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It was considered of interest also to examine the wave-forms by 
means of an oscillograph under the conditions of this test, and 
the results of this saminashon will be found in the appendix. 
Before leaving this question of the charging current taken by 
these feeders, it may be of interest to consider for one moment 
the relation of the alternator self-induction to it. Taking the 
alternator E.M.F. wave as being made up of a fundamental 
wave e sin 2 r n t, where n=50 periods per second, and a 
number of harmonics of frequency=q times n, where q has 
successive integral values, we may express the E. M.F. wave as 


e Ky sin ( 2rqnt+Cyz ) 


Og being a constant fixing the relative position of any particular 
harmonic with regard to the fundamental. 

Now, if resonanoe occurs with any particular harmonic, it has 
been found that the current flowing is exactly that due to the 
frequency of the harmonio in question. Hence the current, C, 
charging the cable will be 

é 


C K = 2r qn K V, 
and the short-circuit current of the alternator 


V 
E oon 
j 2xrqnL 
where K = capacity in farads and L=self-induction in henrys of 
one leg of the system. When these two currents are equal, we 
have the well-known condition for resonance. 
Applying this condition to the case of a 500-kw. Dablin set 
coupled to the three trunk mains (9*3 iniles of 15 cable) 


Cg = 887 x 9:5— 3:14 amperes, 
Ce =145 amperes, when / is unity. 
The value of , therefore, which will make Cx — C. is 


im =6°77. 
314 


We might, therefore, expect to get resonance with the seventh 
harmonic, or a frequency of about 388. 


—— 
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OUTPUT IN KW 
Fic. 7. Transformers. 


and 


COST IN £ PER KW 
LY 


Sub-Stations.—In the case of three-phase sub-stations we have 
a variety of combinations of plant open to us. For instance, the 
transformers may be connected in delta or star on both high- 
tension and low-tension sides, or delta on one side and star on the 
other. Then, again, three single-phase transformers may be 
used one on each phase, or one single three-phase transformer 
may be used to take the place of the three single-phase trans- 
formers. In any particular case the considerations governing 
the choice of single-phase or three-phase transformers will 
generally be as follows : (1) capital cost per kilowatt installed ; 
(2) weight per kilowatt Installed ; (3) efficiency ; (4) suitability 
as regards working conditions. 

As regards (1), the average cost of a three-phase transformer 
appears to be about 20 per cent. less than that of a single-phase 
transformer of the same output and type. On the other hand, 
a certain amount of spare plant will always have to be provided, 
and if three single-phase transformers be used, one spare trans- 
former will act as an efficient spare to all three, whereas if 
three-phase transformers be used, it would in most cases be as 
economícal to completely duplicate the plant as to multiply the 
number of transformers by using small ones of less efficiency 
and greater cost per kilowatt. The curve (Fig. 7) shows how 
rapidly the cost of transformers per kilowatt installed increases 
as the output is diminished. For instance, a 00-kw. trans- 
former would cost about 28s. per kilowatt, whereas three 30-k w. 
transformers installed in place of it would cost 46s. per kilowatt. 

As regards (2) where a number of sub-stations are dis- 
tributed over a large area, the question of weight is of some 
importance as regards transport and appliances for moving the 

transformers in the sub-stations. The curves (Fig. 8) show 


that the three-phase has the advantage of the single-phase 
transformer in this respect. 

As (3), the efficiency of the three-phase is usually lees 
than that of the single-phase transformer. In good designs, 
however, this difference does not usually much exceed 1°5 per 
cent. 

As regards (4), the three-phase transformer possesses the 
advantage of equalising the pressure upon an unbalanced load. 
On the other hand, if a fault occurs in a transformer, three or 
more times the amount of plant is thrown out of use thereby 
than would be the case with a fault with single-phase 
transformers. 


20 40 60 80 100 


OUTPUT IN KW 
FIG. 8, Transformers. 


I might mention here that in Dublin we have not had the 
slightest difficulty as regards the banking of single-phase trans- 
formers iu delta or star connection, transformers of 25 kw. 
output sharing the load proportionately pis pe the range 
with transformers of 250 kw. output when banked with them, 
delta and star connected. A general arrangement plan of a 
Dublin underground sub-station is shown in Fig. 9. The trans- 
formers in each of the 21 new three-phase sub-stations are of 
the oil-cooled type and British Westinghouse Company's manu- 
facture. The results of tests of some of these transformers are 
given in Table III. 


TABLE III.—Test of Oil Transformers, 50 ~~, Single Phase. 


AT | 
& | 60 | 40 | 30 | 20 


Output of transformer in kilowatts | | 

Ratio (volta) 5.000 5. O00 5. 000 5. 0005. 0005. 000 
€0069090099052509000602506905052254008* 90069 2. 000.2. 000 200 200 200 200 

Magnetising watts eee 2,100 380 | 462 | 438 | 308 | 292 

Copper watt . 3,084! 625 | 660 | 512 | 510 265 

Total watts . . . . 5,184 1.005. 1. 122 950 818 557 

Per cent, le T 2:08, 20 , 224 |2:87 2˙75 2778 


The arrangement of the overground sub-station low-tension 
cables will seen in Fig. 10. It will be noticed that the 
neutral wire from each cable-dividing box is joined to a copper 
earth-bar, which is connectéd through a recording ammeter to 
an earth-plate. This earth-bar is situated in a cable trench in 
front of the luw-tension board, where it is joined to three of 
the tails from the transformers star-connected and forms their 
neutral point. The remaining three transformer tails are con- 
nected through fuses and switches to three bus bars indicated 
by colours, as the red, blue, and green phase respectively. 


RED 


0 
8 GREEN 


Fid. 11. 


@ 
p GREEN E 


Speclal attention has been paid to the arrangements for switch- 
ing ina spare transformer with ease and certainty as regards 
its phase relationship to the other transformers. The conditions 
to be satisfied will be evident from the diagram (Fig. 11). If 
A B C represent the high.tension 'bus bars, and-- —the spare 
transformer terminals, the connection must be made in one 


a 
— — o r mor — * E 
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ef the three ways shown to correspond to one of the three phases 
on the low-tension side. The arrangements made for carrying 
out these connections in practice are shown in Fig. 12. In the 
centre of both high-tension and low-tension boards are placed 
plug connections of the well-known „ Ferranti type, 
actuated by a bayonet socket handle. that is then necessary 
for the operator to do to replace a transformer, say, on the red 
low-tension phase is to insert plugs on the high-tension board 
in the two positions marked red, and the single plug on the low- 
tension board, making connection with the red phase and then 
elose the switch. 

The smaller sizes of Dublin sub-stations are connected with 
the central distributing station at Fleet-street by a ‘04 square 
inch three-core sub-feeder and spare. This cable, we have 
seen, possesses a Y capacity of 298 microfarad per mile. In 
the case of a sub-station taking a magnetising current of 
0:27 ampere per phase, and coupled to a length of one mile of 
this cable, we have L = 34. henrys and K = ‘208 x 10 5 farads. 
The natural frequency of oscillation, f, of this circuit is, 


therefore, TM 
„ 
f 2 R LK 9n 


which corresponds to the frequency of the supply. 

The above conditions are very nearly attained with three 
40-kw. transformers coupled in delta in one of the Dublin 
sub-stations. The feeder to this sub-station was switched on 
and off on several occasions, however, without any visible 
indication of resonance. It was consid of interest to 
examine this circuit by means of an oscillograph (see appendix). 


B. B. B.» 


H.T BUS BARS r. sus BARS 


SPARE TRANSFORMER 


A EARTH 


Fig, 12, 


Three-Phase Distribution. —In considering the relative merits 
of various classes of distributors we must take into considera- 
tion the following pointa : 

(a) As regards the consumer: (1) the maximum safe pressure 
permissible to earth and between the consumers terminals and 
wires; (2) the maximum permissible voltage and variation at 
the consumers’ terminals; (5) the minimum number of oon- 
sumers affected by an interruption on any one conductor. 

(b) As regards the sup company : (4) the maximum 
amount of energy capable of being transmitted for a given cost 
of cable; (5) the maximum pressure between any two con- 
ductors which the insulation of the cable and fittings of the 
street disconnecting boxes will have to withstand; (6) the 
maximum pressure to earth tending to bresk down the cable 
and disconnecting boxes. 

As regards conditions (1) and (2), the Board of Trade regula- 
tions confine us withiu the limita of 250 volts between terminals 
and 4 per cent. varlation either side of the declared pressure. 
It will be evident that conditions (1) and (4) are not the same 
in the case of three-wire distribution with direct or alternating 
current, and also in the case of multi-phase distribution, with 
cored cables, where the insulation of street boxes and that 
between the conductors of the distribution cables may have to 
withstand much greater pressures than will exist upon the con- 
sumers premises. As regards condition (3), consideration 
should be given to the elasticity of any given system of distri- 
bution and the minimum number of consumers affected in the 
case of a temporary interruption of the supply on any one con- 
ductor of the distributor, such as would be caused by the 


blowing of a low-tension fuse or breakdown of a transformer in 


the case of three-phase distribution with four-core cables and 
network supplied from independent transformers star-con- 
nected. With three-phase distribution we have the choice 
between three-core or four-core distributors. We are also at 
liberty to vary the size of the fourth wire of the four oore cable. 
Table IV. illustrates the principal points by which distribu- 
tion by three-core and four-sore cables would differ in practice. 
As regards the aize of the fourth or neutral wire to be adopted, 
we might follow the ice of three-wire distribution and 
reduoe the section of this to some extent. There are, however, 
reasons which probably justify retaining this conductor of the 
same size. For Instance : (a) one phase being interrupted, the 
resultant full load current of the other two phases will combine 
to form full load current on & neutral of the same section as the 
other conductors, and one-third only of the oonsumers will be 
affected ; (b)similarly, two phases interrupted, the neutral 
will then act as a return for the phase of equal seotion, 
with a slightly increased drop in pressure; (o) the increase in 
the total oost of the cable with the fourth oore added of same 
section as the other three cores only amounts to 20:6 per cent. 
and 17 per oent. 5 in the case of the 1 and 05 
distributors considered for 30 per cent. increase in copper. 


TABLE IV.—Oomperison of Four-Oore and Three-Oore Distributors 
with 200 Volts at Oonsumers’ Terminals and O R Drcp of 4 per 
cent. per Quarter Mile. | 

Description of Distributor. 
Four- core. Three- core. 

Consumers oonnected between Consumers connected between 

each phase and neutral. each phase. 

Bection ay each conductor in square inches. 


ecoeseecoeneeotaneoeeee go d 86 „ 
eteoee eeseeneeeseneneoen 2 0 


488 
Effective pressure between conductors and neutral or earth. 
200 P o BE A 1155 115˙5 
Maximum instantaneous pressure between any conductor and earth. 
TT VVV 163 saa 163 


eeoveo GN è @@@eee8s8ee08e8080000 ë VESGA — eff OC8 
eecc*o0 =e UV Sov. 00090982000900009009 |. —O A AY V. | — e$" * 


Capital outlay in £ per kilowatt transmitted quarter mile. 

£4. 17 SOTA uocis . £10. 3 £14. 5e. 

The principal points in favour of the four-core cable system 
which has been adopted in Dublin are: (1) greater amount of 
energy transmitted for given capital cost, the system acting in 
a manner similar to an ordinary three-wire distribution ; (2) 
less variation in pressure due to want of balance amongst con- 
sumers ; (5) less incomvenience to consumers in the event of 
any phases being interrupted — our working ce in 
Dublin is that considerable weight should be a ed to this 
point. On the other hand, against the four-core cable we have : 
(1) greater pressure between conductors, tending to break down 
the insulation of the cable and street boxes ; (2) extra expense 
as regards fittings in house service boxes, disconnecting boxes, 


eto. 

Fig. 13 illustrates a Dublin four-way disconnecting box made 
by the British Insulated and Helsby Company for use with 
four-core cable. It will be seen that corresponding to each 
phase we have an insulated spider, to which connection is made 
to the oorresponding oore terminal posts by means of heavy 
spring links. Fig. 14 shows a house service box suitable for a 

ree-core power service and a concentric lighting service. 

Public Lightiny.—With a three-phase system of supply, as 
with other systems, special transfo g or other generating plant 
will generally be required to deal with public lighting by means 
of arc lamps. In those cases where the lamps are coupled to 
the distributors and switched on in cirouite of from four to ten 
lamps at a time, special generating plant will not be needed, it is 
true, but this system involves a considerable labour item if a 
large area containing several hundred lamps has to be dealt with, 
and, moreover, with single-phase or three-phase systems would 
necessitate the use of alternate-current lamps, to the exclusion 
of the more efficient direct-current arcs. Assuming, then, that 
the area to be dealt with necessitates the use of a number of 
arc lamps in series, we have then to decide at what pressure the 
current should be supplied. It isto be noticed in connection 
with this point that the cost per mile of arc lighting as regards 
cables and lamps will be more or less independent of the pres- 
sure adopted if the circuits radiate from one central point. In 
other cases arc feeders are necessary—the number of these 
feeders being greater with lower pressures and fewer lamps in 
series. On general lines, it would appear, therefore, moat 
economical to have as great a number of arc lamps in series as 
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possible. There are, however, considerations of safety and 
freedom from breakdown which usaally prevent these pressures 
exceeding 1,000-2,000 volts. The pressure of supply having 
been fixed, the best type of transforming plant—alternating or 
direct current—to be adopted will depend largely upon Icon 
conditions. We have the choice of (a) static transformers, 
chokers, eto. ; (b) rectifiers; (c) motor-genera'ors. If we are 
ing with a large area, the cost of a spherical candle-power at 
the street lamps will usually be least with (c)—viz., direct- 
current open-type arcs under normal working conditions. 


— — 
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D C LOAD ON GENERATOR K. W. 
Fic. 15, —Kolben Motor-Generator, 210 B. H.P. 


In Dublin the circuits are arranged with 21 lamps ia series 
with a terminal pressure of 1,100 volts. The circuits are 
supplied by two direct-current generators in series, with their 
middle point earthed through au indicating device, the two 
generators being driven from an asynchronous motor on the 
same shaft. The maximum pressure to earth at any one lamp 
will, therefore, never exceed 550 volts, and will only reach this 
fi at two lamps on each circuit. The curves (Figs. 15 and 
16) refer to one of these three-phase motor-generators of 
210 b.h.p., of which there are three installed, supplying 500 
double-carbon open-type arc lamps. 


VOLTS PER PHASE 


AI'PECES. PFR PHASE 
Fia, 16. —Kolben Motor, 210 B. H.P. 


Three-Phase Motor-Generators.—The impedance curve for one 
of these machines is shown in Fig. 16. In making the observa- 
tions, the motor was held stationary and the slip-rings short- 
circuited. Observations were then made of the current in each 
phase of the stator for various applied voltages. It is important 
to notice that the short-circuit current at 5.000 volts will amount 
to about five times the full-load current of 20 du sabes With 
a machine of this class, if copper fuses in oil baths of the 


Ferranti type be employed on the extra high-tension side, it 
will be neoessary to examine them at frequent intervals, as the 
copper will have to be run hot at full load if the fuse ie really 
to be of service in the event of a short-circuit on one of thé 
generators. A curious effect has been observed with these 


Pressure Wave of 500-kw. Alternator taken on Open Circu a Pigeon 
House Fort Sta 


Pressure Wave of tbe same 500-kw. Alternator coupled to 6 2 miles of 
‘15 aq. in. Three-Core Cable. This curve was also taken at the Pigeon 
House Fort Station (dee Test of Charging Current in paper.) 


Pressure Wave taken in Dublin in the early morning, 


machines. With one of the 500-kw. generators coupled to two 
trunk mains supplying a motor-generator at full load during the 
daytime with practically no other load on, a slight surge has been 
observed having a period of about twice that of the engine 
speed. The same load divided amongst two motor-generators 
had no effect. Again, with two motor-generators fully loaded 
the same conditions did not produce any appreciable effect. It 
would appear, therefore, that the motor-generator must be 
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working at a certain power factor to produce this result. The 
writer is further investigating this matter. These machines 
were found of considerable value as regards their balancing 
effect on the pressures on the Dublin network when, on starting 
the new system of supply, the three phases were unavoidably 
somewhat out of balance for some days. 


Pressure Wave taken in Dublin when a load of 1,000 kw. was being supplied. 


In concluding these short notes, the writer desires to express 
his thanks to Mr. Robert Hammond for permission to bring the 
subject before you. 

ADDENDUM. 


The four accompanying curves of wave forms were taken 
by the author by means of an oscillograph. They are most 
interesting as showing great variations in the wave forms under 
different conditions. 


ELECTRICAL TRANSMISSION OF POWER AS AN 
AID TO GREATER ECONOMY IN WORKS AND 
FACTORIES.* 


BY GEO. HARLAND BOWDEN, 


When accepting your invitation to lecture to you on the 
question of electrical transmission of power, I felt at once that 
my difficulty would be in arranging a paper which would contain 
matter solely interesting to this society. The question of elec- 
trical transmission of power in workshops and factories is a 
subject on which I have read many papers and spoken on 
numerous occasions at various institutes and societies, and I 
feel that in à general way, unless I read a very advanced paper, 
which would not be of interest to any society except a body of 
electrical engineers, I could not attempt to give you what I 
would call an original paper, or, rather, I could not shake 
myself free from the points which I have so often described in 
detail. I also felt that in going minately into a description of 
electrical power transmission as applied to engineering works, 
shipyards, iron and steel works, dockyards, etc., whilst this 
could not fail to be of interest, it could not exactly fulfil the 
requirements of this society. I am, therefore, about to lay 
before you certain facts relating to this question which cannot 
fail to interest you, and as the question of power transmission 
is such that, regardless of the class of machinery which has to 
be driven, and regardless of the nature of the factories, so long 
as power comes into the question and the efficiency of trans- 
misslon is an important factor, then we can easily apply 
to-night's remarks to subjects of more local interest — viz., that 
of your spinning mills, wool-combing plants, etc. I would, 
therefore, ask you to allow me to endeavour to interest you in 
the engineering details of the subject, after which I shall be 
delighted to hear the remarks of the various members, their 
criticisms, their doubts as to the desirability or undesirability 
of this system as applied to your own class of works, and am 
prepared to discuss this matter with you and, to the best of my 
ability, answer your questions on the spot. 

have at present in course of construction in Bradford a 
plant which ought, in the course of a few months, to provide 
us with some exoeedingly useful data. I refer to the electric 
installation which is now being. installed in the works of 
Meesrs. Amblers and Sons, which is being installed for the 
purpose of driving the whole of the wool-combing plant and 
all its auxiliary machinery. With the permission of Messrs. 
Amblers and Sons, I shall be very happy on a future date to 
give you the actual results which we have obtained in this 


* Paper read before the Bradford Textile Association, 
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plant, and which I have not the alightest doubt will more than 
realise the expectations we have as to the improved working 
and increased efficiency of this works in comparison with any 
other method of driving. 

Electricity must simply be regarded as a method of trans- 
mitting power. In works or factories where boilers are scattered 
over an ares, or the steam is carried from a central boiler plant 
to several engines, the efficiency is very low indeed. Owing to 
the possibility of concentrating the power in one or two boilers, 
and thus generating electricity by means of one or two highly 
efficient engines, and also owing to the flexibility of electricity, 
advantage can be taken of the intermittent nature of the work 
from the various tools or machines to immediately reduce the 
average load upon the central engines ; and, again, owing to 
the high efficiency of that method of transmission, I have found 
many cases where this system has been the means of reducing 
the boiler plant to one or two boilers. These remarks apply 
to upwards of 100 typical British industries which have come 
under my special notice. Numerous of these cases have now 
but a single boiler where previously thers were 15 or 20, and 
possibly two, or at the outside three, highly economical modern 
steam-engines, in place of a great number of small reciprocating 
engines scattered about the works. Of course, an engineer does 
not lay the whole credit to electricity. Electricity is but the 
means of carrying out more perfect power generation than is 
possible by any other means. Works’ owners are much handi-. 
capped under any other system when conveying power long 
distances in large works ith an electrio system they are no 
longer hampered. "There is no necessity for them to either 
divide up their units of power or to crowd up their machinery 
near to the boilers. Neotesarily, under the older system, as 
works grew from time to time, new boilers and new engines 
to be installed, which gradually resulted— particularly in bleach- 
ing and dyeing works—in an enormous expenditure of fuel 
regularly and increasingly taking place, while the attention and 
upkeep 3 a most important expensive item. I have had 
the pleasure of examining several dyeworks in Scotland and in 
Lancashire, and, speaking from memory, I think the lowest 
return on the outlay for reconstructing the driving arrangements 
and utilising electric transmission of power was not lees than 
30 to 35 per cent. on the first cost. 

To return to my remarks as to what I mean as to not giving 
electricity the whole credit uf this increased efficiency, I refer 
to the possibility of using Jarge unite, which is not possible 
when you desire to divide your power into numerous small 
engines. This permits you to put down at once a modern 
economical combined set of engine and dynamo, working at a 
very high rate of efficiency, consuming less than 15lb. to 18lb. 
of steam per horse-power hour, with a combined efficlency of, 
say, 84 to 87 per cent. You can also generate your steam, if 
possible, in one large boiler, and all the latest appliances can at 
once be concentrated in one modern engine-house for generating 
that power as economically as it can be. Thus you have your 
power provided at the lowest possible cost. "Therefore, with 
such a plant as this it would be the height of folly to waste the 
power, so economically generated, by an inefficient method of 
transmission, such as shafting and steam-pipes, and this is 
where the question of electricity comes in. In the av 
works there is no reason whatever why any wire or cable 
installed should not have an efficiency not less than 95 per 
cent., and the motors for the purpose of driving the various 
machines, or groups of machines, an efficiency of 87 to 90 per 
cent. This, in comparison with the very highest class shaft- 
driven works which it has ever been my pleasure to examine, 
and which gave, say, 43 per cent.—a figure rarely reached 
will, I think, show you at once how the cost of running can be 
so considerably decreased, as well as how much smaller power 
you will require in your engine-house than you would have had 
to provide had your methods of transmission been by any 
other means. 


The efficiencies of a plant driven electrically are so favourable 
in comparison with any other method of drive, that all new 
works being constructed should be laid down on these lines ; 
and such has been the progress made during the last few years 
in this country, that very few of the works and new industries 
lately started, or now in course of construction, are holding to 
the old methods, but are at once laying down a modern gene- 
rating plant, as they see that the first costs compare very 
favourably in comparison, and the efficiency of the plant is 
so much higher. Moreover, in designing new works they are 
no longer handicapped, as in the old and less convenient method. 
They have no longer to consider how they can squeeze in their 
machinery and work it in around the power. It is no longer 
a question of bringing the work to the power. The work and 
various operations can be carried out in the most oonvenient 
and useful situation, a couple of wires being all that is required 
to run to a certain spot, and there the motor or motors are 
installed. ‘The engineer will arrive at the powers required in 
the generating station by giving due consideration, as before 
mentioned, to any possible future extensions, power required 
for lighting, and having estimated the powers in his various 
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TABLE A.—COMPARATIVE COST OF WORKING HYDRAULIO AND ELEOTRIC LIFTS. 


Cost of average 
Load Travel rage! Number 
Type of lift. ` in Source of power. i round trip, of trips Remarks. 
cwt | feet, | OP.and down, 1d 
. . ecu. in pen ce. r " | 
Fleet 7 Manchester Corporation. 50 '159 6:5 Observed. Conditions un- 
| favourable. Current at 24d. 
Hydraulic suspended, high pressure. 7 s 50 29 3°45 | Calculated from published 
scale, 
Hydraulic suspended, low pressure...| 7 is 50 445 2 2 Calculated at 6d per 1,000 
| gallons. Pressure, 501b. 
Nette 9 Private supply. 50 1 15 Observed. Conditions ordi- 
nary. Current at 24d. 
Hydraulic suspended, high pressure. 9 | London Hydraulic Power Company. 50 277 36 | Calculated from published 
scale. 
Electric ...................- sese eR VASE DE 9 Glasgow Corporation. 50 061 164 Observed. Current at 24d. 
Hydraulic suspended, high pressure. 9 i 50 ‘212 47 | Oaleulated fiom published 
. ; acale 
12 | London Hydraulic Power Company. 50 55 2:86 | Observed. 
M 9 55 50 287 3˙5 Observed. 
Hydraulic ram, high pressure 12 E 50 42 2˙4 Observed. 
TABLE B. 
Total Per cent. to State of Horse. power per Horse-power per Horse-power per Horse-power per 
Nature of work. horse - power. | drive shafting. | load. | 100ft. shafting. 100lb. shafting. bearing. belt. 
„ 8 ä eee ee eee NICA 
Wire drawing and polishing 400 - 89 4 14:0 58 57 1:76 
Steel stamping and polishing 74 77 i 9:8 35 84 2˙4 
Boiler and machine work ... 587 65 4 4:77 21 55 8 
Heavy machine work ...... E 112 57 1 57 23 58 45 
Light machine work............ 74 54 1 80 4 "69 12 
Manufacture of small tools.. 47 52 1 25 25 '24 11 
Ditto ...... "m 190 57 1 4:36 43 59 21 
Screw machines and screws... 241 47 1 6°33 38 63 25 


motors will thus arrive at the total power required ín the 
generating station. The nature of the work has then to be 
considered as the means of deciding how this power will be 
divided. In no case where 500 h.p., or more, is required should 
the power be putall in one unit, but it should be divided in 
. such a way that at different times in the day, when different 
loads are required, the powers are so arranged that the plant 
wil be working at as near full load at possible. A good 
arrangement in an ordinary works taking 700 h.p. to 800 h.p., 
is to divide the units into sizes of one-third aud two-thirds of 
the total. It might be taken that the large unit in this case 
would do the work the whole of the day, driving the whole of 
the machinery, the smaller unit being run in parallel at night, 
when the lighting would come on, thus giving the total power 
out of the station. 
smaller plant would run by itself. Where the power required 
is greater than this it is the best modern practice to divide the 
units into three of equal sizə, any two of which will together 
drive and light the works. "Thus one plant is always in a state 
of efficiency, and duplication is obtained at half cost. 

I must again repeat that as applied to works electricity must 
be merely regarded as a method of transmitting the power. 
Where the power is but small, say below 100 h.p., and given a 
certain amount of work to do, which can be placed close to the 
engine, no very great improvement can be made on driving 
otherwise than direct from the engine. However, where the 

power in a shaft-driven works is greater than this— and we have 
several in this town running into nearer 1,000 h.p.—while it is 
difficult to show a great saving by electric driving, in several 
works I have been in iu this district I know that present 
engines could ve greatly relieved at a very small cost indeed. 
A curious case to illustrate this fact came under my notice in 
Leeds. It was one where an engine uf some 220 h.p., com- 
pound, condensing, driving large engiue works, was cons'dered 
to be overloaded. A dynamo was put down and driven off 
the same engine, and by this means, cranes, driven 
by square shafting and ropes, were altered to an electric 
drive, and one or two isolated cases, bad drives, such 
as a wood saw and a small department, which ! were 
formerly driven by an underground shaft, were then driven by 
electric motors. Although the cranes were speeded up to do 
their work at a considerably higher rate of speed, the engine, 
which was doing all the work, as before, was found to indicate 
much less power, owing to that desirable portion of the works 
being driven electrically. In this case a considerable saving 
was made on a very small outlay, and the engine was able to 
work under much more favourable circumstances. It is only 
under such circumstances, however, that a dynamo should be 
driven from old existing engines. 

In arranging motors to drive different departments, different 
groups of machinery, or separate individpal tools, it is advisable 
to make the plant as nearly as possible interchangeable by means 
of grouping the lighter machines on to a countershaft, and by 


Then at night time, or for overtime, the ` 


allowing the heavier machines to be driven by a single motor. 
It has been found that for the driving of such machinery shunt- 
wound motors give the best results. These motors have the 
field winding and the armature connected directly across the 
circuit, so that the currents flow in parallel, and the armature 
current does not go round the field. Thus the shunt-wound 
motors tend to run at a constant speed, the variation between 
no load and full load being practically nil. This, however, 
depends greatly on the design of the motor. 

If metallic switches and resistances are used, special care 
should be taken in the design selected, avoiding all complica- 
tions. For variable speeds, such as electric cranes, elevators, 
pumps, and similar machinery, the series-wound motor is best 
adapted. In the series-wound motor the current passes through 
the field winding and the armature in series, so that the strength 
of the field varies according to the current. When the load 
increases on a series-wound motor the speed falls, and when it 
decreases the speed rises. It is necessary that a high resistance 
be first placed in series when starting the motor, which allows 
only sufficient current to flow requisite to start the load. The 
resistance is decreased until the desired conditions are attained. 

Compound-wound motors have two windings upon the field. 
One is shunt winding, connected directly across the circuit, the 
other is a series winding, and carries the armaturecurrent. The 
strength of the field is, therefore, determined by the shunt 
current, which is constant, and the series current, which varies 
according to the load. The compound-wound motor is inter- 
mediate in its characteristics between the shunt and the series 
wound motor, the former being practically constant in its speed, 
the latter varyiog greatly according to different loads. Where : 
it is likely that heavy overloads will be met with, and where 
speed regulation is not important, the compound motor is best 
adapted. The speeds of the shunt-wound motor may be varied 
by means of a resistance or rheostat placed in circuit with the 
field circuit ; adjustment of this causes variation in the current 
through the field. which in turn produces a change in the speed 
of the motor. It is also found necessary to place a resistance 
in the armature circuit to control the motor speeds and obtain 
greater variation. This is often found necessary, though the 
efficiency is reduced in proportion to the throttling done. Still, 
there are many cases where the avoidance of mechanical com- 
plications for the variation of speeds by this means will amply 
justify the electrical equipment for speed control. 

Defore departing from these generalities, I think it would be 
interesting to you if I quote some of the results which have 
been obtained. I select from a very great number the works of 
Messrs. Dorman, Long, and Co., Middlesbrough, as a typical 
case. At these works one by one motors have been installed, 
until now there are 200 motors at work driving all the outlying 
machinery. The plant at present consists of three 200-i.h.p. 
direct-coupled engines and generators and three 500-i.h. p. slow- 
speed direct-coupled plant. This installation, being the oldest 
electrical installation of its kind in this country, is the one ta 


e — — 


. o eak 


E 
— — — — o 


204 THE ELECTRICAL ENGINEER, JANUARY 29, 1904 


which we turn for the cost of upkeep, and this has proved to 
be absnrdly small. In fact, after aliowing for replacing brushes 
when worn out and the cosb of the necessary oil, etc., there 
has been practically no further expenditure, and the saving 
feom the first has been enormous. An extract from the 
directors’ report to their shareholders for the year ending 
Sept. 30, 1895, will thus be interesting. At this time the 
installation had not reached anything like its present dimen- 
sions, and even then the work in hand at the time of this report 
was not by any means fully completed. The extraot from the 
report reads as follows : ** One decidedly encouraging feature in 
the year s working is the large reduction in the cost of manu- 
facture, due to the improvements of tho last few years having 
come into full operation. This is seen in the fact that nearly 
the whole of the profit has accrued during the last six months 
vf the financial year, although the prices then realised were 
lower than for the first six months. The saving effected by the 
expenditure during 1894 in applying eleotrical power to the 
outlying machinery was found to be so satisfactory that your 
directors felt justified in a further outlay in this direction, and 
hence the greater part of the capital expenditure this year is 
for electrical machinery. Up to the present time the total 
amount spent under this head is about £8,000, and the saving is 
a ae a of £3,000 to £4,000 a year, in addition to increased 
efficiencies.” 


I hope to have an opportunity further during the discussion 
of explaining how suoh a very great outlay as would be 
demanded, say, for the complete equipment of a dyeworks is 
so quickly returned. Of course, you will readily see that in 
every case the whole system of the works must be taken into 
consideration. The question of driving any isolated machine, 
or single department, unless with the view to extending it to 
the whole, and at the time of installing it, unless it is a portion 
of a whole scheme properly designed for the complete equip- 
ment of the works, ít is rarely worth doing. However, there 
is no reason whatever where the whole case shows a return 


on the outlay to justify such a scheme being proceeded |. 


with—there is no reason why a small portion, however small, 
should not be proceeded with, provided it is a portion of the 
whole, and the whole plan would be maintained and not 
de from until the complete installation is carrled out. 
This is most important as preventing complication in the 
central station. Rarely does the driving of a single machine 
or tool justify or give sufficlent evidence of the desirability of 
such outlay. I think I have made myself clear on this point 
that it is only by consideration of the merits of the entire 
works, its varying powers, its distance of transmission, the cost 
of upkeep, the number of men employed, eto., that the desir- 
ability can ever be shown on paper. Of course, there are many 
cases where it is interesting to see the cost of working separate 
machines, but I do not see that the question could ever be of 
use to you, as jt would be impossible to show a good commercial 
return in a wool-combing works or a spinning plant by attempt- 
ing to drive each machine by ineans of an individual motor. 
The efficiency would not be so great, owing to the number of 
^mall motors, and the first cost would certainly be prohibitive. 
Hoists, however, are likely to play, or do play, an important 
part in many of your works, and I am giving yuu here the com- 
parative cost of working hydraulic and electrio lifts. I think 
the results, which may be relied on, cannot fail to interest you 
(Table A). 


I also give you in tabulated form some particulars of shafting 
losses in different works, from which it will be seen that the 
loss varies from 39 to 70 percent. (Table B). It is obvious that, 
other things being equa], the greater the average distanoe of the 
machine from the driving engine the greater is the loes in 
shafting. I also show you the possibility of the cost of elec- 
tricity delivered on the switchboard. In no case where the 
powers approach 150 h.p. have I ever found a justification for a 
works’ owner to purchase his current from outside souroes, even 
at a cost so low as a penny per unit (Table O). 

I have frequently been asked another very obvious and 
reasonable question—viz., what is the cost of production should 
we adopt an electrical plant in our works? In answer to this 
the author has drawn up a number of cases of different kinds 
and in different parts of the country, showing the rate at which 
the works’ owner can generate his own electricity. The table I 
give you isa fair example. These figures are taken from actual 
examples of everyday working, and are not in any way teat 
figures taken for the purpose of this paper. Taking these 
figures as a basis, it is an easy matter for a works’ owner, onoe 
having ascertained the total horse-power which will be involved 
in the driving and lighting of the entire works, to see for 
himself at what expenditure per annum he can run his works 
upon the new system. 

In placing this paper before the Bradford Textile Society I 
have endeavoured briefly to show that there are immense possi- 
bilities to be derived from carefully considering electrical power 
schemes in Bradford. The question is a colossal one, and hard 
to deal with in a brief Paper I have, however, done my best 
to put the subject forward plainly and in a practical light, and 


if any of my remarks can be applied to your own industries 
and raise points on which you would like to have further 
information I should be very happy to at once join in a 
discussion on the subject. Aleo; if the data and information 
I have had the opportunity of giving you to-night has proved 
of interest to the members of this important ty, then I am 
amply repaid for any little trouble I may have taken in the 
preparation of this short paper. 


TAsLm O.—Cost of Electricity Delivered on Switchboard. Test of 
1394 hours, Nov. 17 to 23, 1901. 


Mean current (am ——————Á———— À 3,464 
Mean pressure (volta) Pr EHE 125 
Mean power (watts) . . . Z 433.000 
ean electric horte - poween . . . 580:42 
Board of Trade unit . 60,403 
Weight of steam per Board of Trade unit (pounds) ............ 21:652 
Weight of coal per Board of Trade unit (pound) q . 504 
Oost per Board of Trade unit. Oost per week. 
Ooal 3:04lb. at lls. 6d. per ton 0:1874. 247 4 0 
Water, 27:52lb. at 34d. per 1,000 gallons... 0°00963d. 2 8 6 
BLOTÓB ioo co Imo E E E 0-009954. 210 0 
LI. ape 0 06626d. 1613 3 
jer em ascitic dan 0:0156d 4 a 0 
Buperintendence ............—.... ã 001192d. .. 35 0 0 
Net cost per Board of Trade unit ...... 0:30065d. ..£7515 9 
Interest snd depreciation on £15,000 at 
10 per cent. per annum, per unit ......... 
Oost per electric horse-power per hour. - 
92 N ae re d per go CCC = 98085 
ater, 20 . at ójd. per 1, gallons .............-...... 0-007184. 
Stores - ——— — ——SQ 0:0074d. 
Lr. eet 0:04944. 
ü ³K„k!S0TV e eu e Tapa RET PC i T 0-011854. 
Suaperinutendenoe . 0:0089d. 
0:224234. 


Mean indicated horse-power at 75 per cent. efficienoy, 775 ; coal per 
cre horse-power, 1,706lb.; water per indicated horse-power, 
15·Alb. 

* Includes labour of keeping 134 arc lamps in repair. 


ELECTRICITY IN A PRINTING OFFICE. 


The new Government printing office at Washington, 
U.S.A., is said to be the largest of its kind in the world, 
and is also probably the most notable example of the 
application of electricity to the various processes of typo- 
graphy that is to be found. Some articles on the subject 
have been published by our New York contemporary, the 
Electrical World, which show the extent to which electricity 
is employed in this institution for running motors, for heating, 
for ventilating, and for lighting. Perbaps the most novel of 
these applications is heating, and it is believed that the 
syetem of heating in question is the largest and moat 
comprehensive in the world. The uses of electric heat 
in the office fall broadly into two groups. One of these 
embraces the foundry, and includes matrix-drying tables, 
wax-stripping tables, wax melting kettles, case-warming 
cabinets, * builders’ up” tool heaters, case-warming table, 
wax knife-cutting down machine, *' sweating-on " machine, 
and soldering iron heaters. The other class includes 
embossing and stamping prets heads, glue heater equip- 
ments, glue cookers, case-making machines, finishers’ tool 
heaters, and book cover shaping machines. This is a 
remarkable range, but in addition we find the pamphlet- 
covering machines, the sealing-wax melters, and some other 
devices. The extraordinary flexibility and utility of 
electric heating is here strikingly illustrated, and in 
these special app enone at least it cannot be sur- 
passed or equalled for efficiency and economy. The 
matrix presses are the first machines of their kind 
to be electrically heated, and the same may be said of 
the wax-melting kettles. In these the wax is collected 
from the stripping table and freed from graphite and dirt 
and freshened aad tempered. A pair of kettles are placed 
side by side, and electris heaters are arranged to give equal 
temperatures to the walls of the kettles, and to prevent 
scorching and unnecessary destruction of the volatile 
elements in wax. The full article gives many detailed 
particulars of the other uses to which electric heating is 
applied, and it is a subject which, from its novelty its 
bearing on a still undeveloped branch of the electrical arts 
and industries, is surrounded with the utmost interest, 
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NOTES. 


Royal Institution.—A general monthly meeting of 
the members of this institution was held on Monday 
afternoon, Sir James Crichton-Browne in the chair. A 
number of new members were formally elected, and the 
special thanks of the members were returned to Sir 
Andrew Noble, Bart, Dr. Frank McClean, Mr. J. B. 
Broün-Morison, J.P., aud Lord Greenock for donations to 
the fund for the promotion of experimental research at low 
temperatures. 


Simultaneous Telegraphy and Telephony.—It 
is stated that the system of simultaneous telegraphing and 
telephoning over the same wires by the apparatus invented 
by Messrs. Turchi and Brune, which has been in operation 
for several months on a section of line at Bologna, has 
proved a thoroughly practical success, and that the Italian 
Government contemplates the installation of the system 
on other sections. The two inventors are now in Rome 
negotiating with the Minister of Posts and Telegraphs the 
details for a working agreement. 


Edison's New Telephone Attachment.—lIt is Mr. 
Edison’s sanguine hope that he will soon be able to intro. 
duce a camera obscura attachment to the ordinary telephone 
which will enable users to see each other as they converse. 
A New York correspondent sends over the news, and adds 
that Mr. Edison has been at work on this instrument for 
a number of years, during which time several announce- 
ments have been made that its practicability had been 
developed, but they have always been followed by 
further announcements that unexpected difficulties had 
been encountered.” 


Free Wiring in London.—The agitation of London 
borough councils who are electric lighting authorities in 
favour of free wiring of consumers’ premises has been 
revived by the Hackney Borough Council, who are 
organising a conference to be held on Monday next. The 
London County Council are to be asked to reintroduce their 
Bill for powers enabling the borough councils to borrow 
money for this purpose, although Parliament gave a very 
emphatic denial to the proposal in the last session. A 
number of the metropolitan councils have appointed repre- 
sentatives to attend the conference, when the subject will 
be thoroughly discussed. 


South African “Ring.”— South African Exports 
declares itself to be in a position to state that the “ring " 
of British manufacturers supplying the South African 
market, which has once before been mooted, is now almost 
completely formed. Only one or two details, it is con- 
fidently added, require to be settled, and the public will 
very soon have an opportunity of examining the provisions 
and terms arranged by this association. The “ring” is 
exceedingly powerful, including the leading firms in nearly 
all industries. Roughly speaking, it will take the form of 
a general council having sub-councils for each trade. Thus, 
the agricultural machine makers and the electrical engineers 
are two sections which are at present complete and already 
commencing to operate. Our contemporary concludes that 
the “ring ” will be one of the moat influential and wealthy 
conceivable. 

The World's Copper Output.—From the official 
figures published by the United States Government, it is 
clear that the supply of copper, taken as a whole, is on the 
increase. For instance, in 1903 the total output of the 
world was 589,361 long tons, compared with 551,316 tons 
in 1902 and 515,992 tons in the previous year. Of these 
totals the United States contributed 318,861, 303,446, and 
272,000 tons respectively—more than six times the supply 
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from Spain and Portugal, which have thenext largest output. 
It is interesting to note that 24 years ago the total annual 
supply from the United States was only 27,000 tons, 
which 10 years later increased to 115,916, while by 
1900 this figure was more than doubled, the actual total 
for that year being 269,111 tons. Australasia last year 
contributed 29,000 tons, and Canada 22,500 tons. Canada 
has thus already become an important producer, and is 
expected to show a great advance in the next few years. 

Vacuum-Tube Phenomena. —In a communication to 
the Electrical World Mr. Wm. J. Hammer gives an account 
of a curious phenomenon he has noted in connection with 
a damaged Róntgen-ray tube. The tube, after having 
for a time been connected in an induction coil circuit, gave 
forth when disconnected a musical note for a considerable 
period with apparently no exciting cause exterior to the 
tube. Since the tube when removed had stored in it a 
considerable quantity of heat at the anode plate, the first 
thought was that the cause of the sound could be ascribed 
to some heat vibratory action, but Mr. Hammer appears 
inclined to refer the action to a condition of resonance 
established with respect to some etheric vibration, previous 
excitation of the tube having rendered it sensitive to such 
an etheric influence. Mr. Hammer also refers to his 
observation of the lighting up of a vacuum tube with 
apparently no exciting cause, which phenomenon has also 
lately been observed by other experimenters. 

Electrical Engineers  Volunteers.—At  head- 
quarters, Regency-street, Westminster, on Saturday even- 
ing, tbe corps gave a very successful Bohemian concert 
arranged by the Entertainments Committee, of which 
Captain J. J. F. O'Shaughnessy is president, and Second: 
Lieutenant E. G. Sheppard the hon. secretary. There was 
a record attendance, the large drill hall being filled in every 
part, and there was a fair sprinkling of ladies present. At 
the head table Major Erskine, the commanding officer, 
presided, and among the other officers present were 
Captains the Hon. R. Craven, O’Shaughnessy, Leaf, 
Pearce, Captain-Surgeon Masters, Lieutenant Levin, Second- 
Lieutenants Merritt, Sheppard, Leys, and Kaye, and 
Acting-Adjutant Captain Phillips. An excellent pro- 
gramme was given, including several contributions from 
members of the corps, and these were naturally specially 
well received. The Entertainments Committee are to be 
congratulated on their activity in arranging entertainments 
of this kind during the winter months. In a week or two 
the corps gives a grand ball at the Hotel Métropóle. 

Electrical Products in the United States in 
1903.—In accordance with custom, our New York con- 
temporary the Hlectrical World presents an interesting 
summary of the production of electrical apparatus in 
America during the year just closed. Taking good yeaijs 
with bad, the usual rate of increase in electrical manu- 
factures each year during the past 20 years has been on 
an average of 15 to 20 per cent. The total output of 
electrical machinery and apparatus in America last year 
was valued at £51,750,000, as compared with £27,990,000 
in 1902 This represents an all-round increase of about 
10 per cent., although the increase in production of certain 
manufactures was considerably higher. The output of 
telephone apparatus, for example, shows an increase of 
20 per cent., the respective figures for 1902 and 1903 
being £4,200,000 and £5,000,000. Electric motors, on the 
other hand, represent an increase of only 10 per cent., 
the respective figures being £5,400,000 and £5,000,000. 
Insulated wires and cables and submarine cables are set 
down at a little over £6,000,000, which is a gain of 
£500,000 on 1902. Altogether our contemporary regards 
the showing of the year as quite satisfactory. 
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James Watt Memorial.—The proposal to erect a 
memorial in Greenock, the city of his birth, to James 


Watt was broached some time ago, and an influential com- 


mittes has been formed to further the laudable object. 
The site of the house in which Watt was born is the 
property of the Corporation of Greenock, and has been 
placed unreservedly at the disposal of the committee. It 
is desired to spread the subscriptions over as wide a range 
as possible, so that the memorial may be a tribute by the 
great mass of workers who have benefited by Watt's dis- 
coveries. The committee have therefore decided to limit 
the subscriptions to £100 in the case of subscribing firms 
for each mill or factory in their control, and to £20 for 
individual subscribers, and the smallest contributions will 
be gladly received. When it is possible to estimate within 
a little what funds are available, the committee will con- 
sider and decide upon the form of memorial most suitable 
worthily to mark the birthplace of the great inventor and 
the industrial world’s appreciation of his services to 
humanity. Mr. J: Rogers, agent of the Clydesdale Bank, 
Greenock, is the hon. treasurer to the fund, and Mr. C. C. 
MacCulloch, town clerk of Greenock, the hon. secretary. 


Electrical Development in Siberia.— Mechanical 
power in Siberia has not yet many applications. The rail- 
roads and mines are practically the only places where one 
sees it. More rarely still does one see electric power. The 
Siberian towns seldom use the electric light, but the town 
of Tomok is an exception. Even there, however, the supply 
is limited—a maximum of 2,500,000 watt-hours per day of 
24 hours—the Industrial Bureau, which holds the concession, 
not caring to spend money on additional plant because 
after 19 years the works pass to the town. In a recent 
issue of Power Mr. L. Lodian gives a few particulars of the 
existing station, which is the only source of electric supply 
in the town. The steam-engines, of which there are four, 
are of the vertical compound type, running at 140 revolu- 
tions per minute. They are capable of developing economi- 
cally 125 h.p. esch and 150 h.p. as full maximum working 
load, and each is belt-connected to a dynamo. Alternating 
current is generated at 2,000 volts. In the boiler-house are 
four boilers constructed by Bari, of Moscow. Three of them 
have a heating surface of 740 square feet each and one of 
1,145 square feet, and are run at 150lb. pressure. The 
engines were constructed by Bromley and Co., of Moscow, 
while Brown, Boveri, and Co. supplied the dynamos. 


Crystal Palace Automobile Show.—There is every 
prospect that the forthcoming motorcar show, which opens 
at the Crystal Palace on the 12th inst., will be the biggest 
and probably the most successful of its kind ever held. It 
will be conducted under the auspices of the Society of 
Motor Manufacturers and Traders. The Palace is under- 
going a regular transformation, as the floor space that is to 
be occupied by exhibits will be far greater than at any 
previous show at this place. Some 3,000 to 4,000 square 
feet has been added to the available space, and a motor 
boat section, comprising 2,000 square feet, will be quite a 
novel feature. To provide adequate illumination, a new 
750-h.p. generating set has been laid down, and some 10,000 
electric lamps are being installed to augment the present 
lights. It is to be noted that by far the greater proportion 
of exhibitors will be English’ firms, though, of course, many 
wil show foreign - made cars. A special feature will 
be the exhibits of motor agricultural machinery—a 
section which was not found at the recent Paris 
show. For the first time in England the Simms 
Manufacturing Company will exhibit its new high- 
tension magnetic - ignition car, which is at present a 
complete novelty. Motor boats will be well represented. 
Some will be running on the lake in the grounds, and others 


will be found in the section for heavy vebicles. Altogether 


the show bids fair to be a big success. 


The Parsons Steam - Turbine. — The increasing 
popularity of the steam-turbine as a prime mover has 
necessitated arrangements being made for the manufacture 
of these machines on more extensive lines. One of the 
latest engineering firms to commence the building of steam- 
turbines under license from the Hon. C. A. Parsons is that 
of Messrs. Richardsons, Westgarth, and Co., Limited, of . 
the Hartlepool Engine Works. An entirely new depart- 
ment has been created and new plant laid down jn order 
that the manufacture of these engines may be carried out 
with that extreme accuracy which is so imperative for 
maximum efficiency. The turbine which this firm is manu- 
facturing not only embodies all the recent improvements 
by the inventor, but, in addition, the modifications and 
refinements so successfully introduced by Messrs. Brown, 
Boveri, and Co., the Continental builders of the Parsons 
turbine. An idea of the demand for steam-turbines of the 
Parsons type may be formed from the fact that Messrs. 
Brown, Boveri, and Co. have constructed and have in course 
of construction turbines of about 150,000 h.p., including 
one unit of 10,000 h.p. for the town of Essen, and 55,000 h.p. 
in units of 8,000 h.p. to 9,000 h.p. for the Paris Metro- 
politan Railway, whilst the 5,000-h.p. turbo-alternators at 
Frankfort and Milan have been at work for fully a year 
with an unsurpassed economy.  Messrs. Richardsons and 


Westgarth, who represent the Continental firm in this 


country, have exceptional facilities for obtaining the latest 
improvements in turbine and dynamo design and embodying 
them in their manufactures. 

Electrical Service at the World's Fair.—The 
arrangements for supplying electric light and power to 
exhibitors in the Palace of Electricity at the World's Fair 
at St. Louis this year are on very ambitious lines. We are 
informed that the following service will be available during 
the run of the exhibition: Alternating current at 104 volte, 
25-cycle, three-phase ; 104 volts, 60-cycle, two-phase ; 6,600 
volts, 25-cycle, three-phase; 2,200 volts, 60-cycle, two- 
phase ; and 2,200 volte, 50-cycle, three-phase. Direct 
current at pressures of 110, 220, and 500 volts respectively. 
For distribution the following plans have been adopted : 
Alternating current—104 volte, 25-cycle, 500-kw., and 104 
volts, 60-cycle, 100-kw., available and distributed over 
entire building ; and 6,600 volte, 25-cycle, 100-kw., 2,200 
volts, 60-cycle, 50-kw., and 2,300 volts, 50-cycle, 50-kw., 
available at transformer space only. Direct current—110, 
220, and 500 volts, 100-kw., available and distributed over 
entire building. Should any exhibitor require service 
covered by the last three items of alternating current, it 
will be necessary for him to wire from his space to the 
transformer space, located in the north-west corner of the 
electricity building. In addition to the service mentioned 
above, there will be at the transformer space a limited 
quantity of 340-volt, 25-cycle, one and three phase and 
400-volt, 25-cycle, one and three phase alternating current. 
These two items are for supplying current to rotary con- 
verters and motor-generators installed in the transformer 
space. Any further information will be furnished by Prof. 
W.E Goldsborough, Chief Department of Electricity, World’s 
Fair, St. Louis. We understand that during the exhibition 
a prize of £600 will be offered for wireless power trans- 
mission. The prize will be awarded “for a successful 
attempt to drive an airship motor by energy transmitted 
through space, either in the form of electric radiation or in 
some form of electrical energy, to an actual amount of one- 
tenth of a horse-power at the point of reception, and at a 
distance of at least 1,000ft. The test must be made on 
the exposition grounds by experts satisfactory to the 
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jury.“ The St. Louis Exposition is trying, doubtless, to 
open up new ways for the electrical industry and to create 
new fields of application. 


St. Louis Electrical Congress. — Present indications 
incline to show that the international electrical congress to 
be in session at St. Louis Sept. 12-17 this year, will be one 
of the most successful that has yet been held, both with 
respect to the number of adhesions and to the value of the 
transactions. Up to date about 3,550 ‘invitations to join 
the congress have been issued in North America, and from 
these 875 acceptances of membership have been received. 
It is intended to issue in all about 5,000 invitations in 
American and about 6,000 in foreign countries. A 
large number of special letters of invitation have been 
issued to prominent electricians and electrical engineers 
requesting papers for the congress in the various sections. 
Of these, 146 have been sent to foreign authors and 134 
to American authors. There has not been time to receive 
replies from more than a few of the former, but 21 accept- 
ences have up to date been received from abroad and 46 
acceptances from North America. Sixty-seven papers are 
thus already promised for the congress, and the number is 
steadily increasing. The committee of organisation pro- 
pose to issue a further number of invitations to contribute 
papers, and it is to be hoped that too much zeal in this 
direction will not end in disappointment. The object, we 
think, should be not so much to ensure a large number of 
papers for reading as to provide for adequate discussion of 
electrical subjects of common interest. Although there are 
in all eight separate sections dealing with different branches 
of electricity, it will be easy to make the mistake of occupy- 
ing the great part of the proceedings with stereotype papers, 
and leaving no opportunity for independent criticism and 
discussion, or for the adoption of definite conclusions by the 
delegates. The following will indicate the scope of the 
various sections: (Section A) General Theory ; (B) General 
Applications; (C) Electrochemistry ; (D) Electric Power 
Transmission; (E) Electric Light and Distribution; (F) 
Electric Transportation ; (G) Electric Communication ; and 
(H) Electrotherapeutics. Invitations are being issued to 
foreign Governments to be represented at the congress, and 
also to electrical and scientific societies in different parts of 
the world. All communications should be addressed to 
the general ‘secretary, Dr. A. E. Kennelly, Harvard 
University, Cambridge, Mass., U.S.A. 


Interurban Electric Traction — A timely article 
appears in the Chicago /iailway and Engineering Review on 
the encroachment of interurban electric railways upon the 
traffic of steam roads in the States. We have had a con- 
siderable experience of this already in thie country, but 
there is a difference in that the electric roads on this side 
are mainly street tramways which compete with the local 
steam lines, whereas the competition in America is on far 
more ambitious lines, and extends to long distance travel 
between towns. It seems, moreover, that the steam roads 
in America are now threatened with an active competition 
for inter-state traffic as well. As an instance of this it may 
be stated that in the near future there will be in operation 
a network of electric lines, extending from Buffalo and 
Pittsburg on the east to St. Louis on the west, and from 
Chicago and Detroit on the north to Cincinnati and Louis- 
ville on the south. Some of the existing electric roads are 
providing express services between relatively distant cities, 
and the latest innovation appears to be the running of sleep- 
ing cars on an interurban electric line out of Indianapolis. 
The construction of this car provides a convertible sleeping 
and parlour car for night and day use respectively. It has 
a length over buffers of 6564ft., and a width over side 
sheathing of 8ft. l0lin. The car is driven by four 


Westinghouse motors of 150 hp. each, making a total 
horse-power of 600 per car, and geared for 65 to 75 miles 
per hour. Inside the car are 10 revolving chairs on each 
side, which can be utilised for making-up a lower berth in 
each of the five compartments on each side of the centre 
passage. Thus there are 10 compartments, 6ft. 10in. long 
by 3ft. 6in. wide, containing one upper and one lower berth, 
each 27in. wide, and allowing a 15in. dressing space between 
the berth and the passage partition. The motorman’s cab is 
heated by three electric heaters, and hot and cold water is 
provided for the toilet rooms, the former being heated by 
an electric hot-water heater. In minor equipment the car 
is also very complete. For example, there are electric 
curling-irons for the use of the women passengers, and 
electric cigar-lighters for the smoking-room. Electric fans 
operate during the day to keep the atmosphere clear. The 
car is made by the Holland Palace Car Company, who, 
following the practice of the Pullman Company in this 
country and elsewhere, intend to retain the ownership of 
the cars and operate them for the railway companys. 


Energy Distribution to Sub-Stations.—Under this 
title Mr. C. A. Smith read an ihforming paper before the 
Birmingham Local Section of the Institution at the meeting 
on Wednesday last week. He commenced by remarking 
that there was no case where the economy claimed for 
working a large central station of several thousand horse- 
power by power gas had been tested. Probably no city 
electrical engineer had seriously considered the subject from 
a financial point of view, presumably because he was con- 
vinced that, for driving large high-tension alternators, gas- 
engines were not reliable. The idea at once suggested 
itself that the difficulty would be partially overcome if the 
size of the unit were reduced, but even then for a city 
requiring some 40,000 b.h.p. for traction, power, and light- 
ing purposes it would be hardly possible to reduce each 
set below 1,000 b.h.p. Few city electrical engineers would 
care to use even this size for running alternators in parallel. 
To meet this objection it seemed that, if any use was to be 
made of power gas for producing electricity in bulk, direct 
currents must be used, and immediately one was confronted 
with the problem which had prevented the general adop- 
tion of direct currents for high-tension work—the troubles 
of commutation. Consequently it seemed fairly clear that 
if producer gas were to be used at all for supplying a city 
with electrical energy it must be used at the sub-stations, 
where it would only be necessary to bave & comparatively 
small-unit gas-engine to drive a direct-current generator 
for supplying the line at the customary voltage up to 550. 
This opened a prospect of what hitherto had been two 
great rivals, gas and electricity, working together for the 
benefit of the citizen. In further considering the subject, 
the author divided the paper into two sections. The first 
was the transmission of electricity from a gas-engine station, 
situated under favourable conditions, at a distance of five 
miles from the centre of the city, and its subsequent 
distribution by means of electrical sub-stations. The figure 


‘to be arrived at was the actual cost per Board of Trade 


unit at the sub-station switchboard. The second section of 
the paper assumed the same demand at the direct-current 
switchboard, and sought to arrive at the actual cost of pro? 
ducing a Board of Trade unit when it was generated under 
exactly the same local corditions by means of sub-stations 
containing gas-engines, and supplied with their motive 
power from a central producer station situated on the 
same site as the producer and electrical station in the 
first case. 


The Misuse of Physics.—4A paper has been presented 
to the American Physical Society by Mr. W. S. Franklin on 
the misuse of physics by biologists and engineers, in which 
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the author arrives at the following concise conclusions. The 
precise idea of temperature is associated with the notion of 
thermal equilibrium, and the precise idea of temperature 
has nothing to do with the sensations of hot and cold. 
The electric are, for example, is very hot, but it has no 
temperature. Not only is the precise idea of temperature 
limited to substances in thermal equilibrium, but it applies 
only to a finite portion of a substance. It is meaningless 
to speak of the temperature of a molecule. There are 
many cases of steady sweeps, such as thermal conduction in 
a gas, steady radiation from a hot to a cold region, in which 
the sweeping substance, be it material or ether, is far from 
being in thermal equilibrium, although in a permanent or 
unvarying state. The precise ideaof temperatureis notapplic- 
ableto such states. In general, all cases of molecular motion 
and of ether motion (radiant heat) in which some definite 
and unvarying function exists expressing the distribution of 
énergy among the various phases of the motion, are to be 
In all such cases the precise idea 
of temperature is inapplicable to the sweeping substance or 
space. Still, all such processes are amenable to precise and 
systematic treatment. This systematic treatment always 
depends upon a knowledge of the function of distribution 
of energy among the phases, and the characteristics of the 
sweeping substance or space are properly described in 
terms of this function, not in terms of temperature and 
entropy. It is true, however, that a generalised idea 
of entropy, for example, can be applied to steadily 
sweeping substances. Entropy always increases in natural 
phenomena, and the notion of entropy is, perhaps, much 
more intimately related to the notion of time than any 
other physical notion whatever. The notion of entropy 
seems to the author, indeed, to be the very foundation of 
the notion of time as a physical fact, although the numerical 
evaluation of time depends, in practice, upon the approxi- 
mate realisation of some of the precise ideas of mechanics. 
Heretofore the idea of the increase of entropy associated 
with a sweeping process bas been thought by the ablest 
writers on thermodynamics to be dependent upon the 
devising of a reversibie process which leads to the same 
change of state as the given irreversible process. This is, 
he thinks, true in regard to sweeping processes in general, 
but it is not true in regard to steady sweeps. 


Power Transmission at High Potentials.—A 
meeting of the British Westinghouse Engineering Society 
was held on the 28th ult., when Mr. J. W. Harris read a 
paper on the above subject. He prefaced his remarks by 
the reflection that engineers are always running up against 
the inexorable laws of Nature, that cannot be bluffed, and 
must only be challenged on a full hand. He gave details 
and showed a series of lantern photographs of Oriental 
scenes met with in his travele, where he foresaw great 
possibilities in the way of distributing energy, such as, for 
instance, replacing the crude irrigating methods of men, 
horses, inclined planes, and skin buckets by pumping 
motors. He gave,some instances of Ferranti effects on 
long-distance 25,000-volt lines in America, where the 
pressure rose in one case to about 27,000 volts, and stated 
that proper regulating was a difficulty in practice, the 
pressure varying as much as 20 per cent. sometimes. Some 
experiments with special apparatus to show rise of potential 
due to capacity on long lines that had been arranged for 
had been tried on the previous Sunday, and had subse- 
quently broken down. From his experience he considered 
the following points filled the bill: (1) a wide possible 
voltage in the generators and transformers both designed 
for good inductive load regulation ; (2) lines gesigned for 
a small charging current ; (3) the use of inductance coils for 


balancing the plant capacity of the line; and (4) the use of 
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synchronous motors as a variable capacity for balancing the 
available inductance of the line and the inductive motor 
load. For pressures over 20,000 volts he recommended 
cedar poles, oak cross-arms, and pins, but having had no 
lengthy experience of steel poles for such high pressures 
could not give an opinion as to their suitability, although 
he recognised the fact that English practice would tend 
towards the more mechanically strong and permanent metal 
tube if overhead lines came into vogue. The increased 
inductance and leakage were the principal items against the 
use of steel poles. The barbed wire earthing screen arrange- 
ment is no protection in practice against lightning strokes, 
and it is an increased risk to guard against as to break- 
down. The highest working voltage he had had expe- 
rience of was & 180-mile run of 45,000 volte, and he 
believed that in the drier Western States 100,000 volte 
might be the limit of potential on aerial lines, but 30,000 
volts was the highest that would be practicable in such 
a damp atmosphere as England possessed. Near factory 
towns the dirt would probably decrease this limit as far as 
practicable insulating methods were concerned. In America 
he had seen dry snow 18in. high piled upon a 20,000-volt 
line. In Manchester he considered that such an amount 
of snow would break the line down at 500 volts on account 
of its humidity. A discussion followed, and & vote of 
thanks was given Mr. Harris. 


St. Marylebone Electric Lighting.—Until after 
the poll of the ratepayers, which is to be taken on Monday 


next, it is, of course, impossible for the Borough Council 


to decide on any definite course of action, as their future 
procedure must depend on whether or not they obtain the 
electors’ mandate to proceed with their Bill in Parliament. 
In any event it would appear that the promotion of this 
Bill is absolutely necessary, either as a means of obtaining 
power to raise the amount of the purchase price or as a 
fiat to conclude agreements with either the Metropolitan 
Electric Supply Company or any other company. This 
week a further stage has been reached in the negotiations 
with that company, who have offered to make very con- 
siderable concessions for the right to work the St. Marylebone 
undertaking for a term of years. The company have expressed 
their willingness to take bonds bearing interest at 52 per cent. 
in payment of the award and on the new capital expenditure 
to the end of the year, rougbly estimated at £150,000, and 
to pay as additional rent £7,000 per annum, which would 
go towards the Council’s sinking fund. The company would 
bear the whole expense of issuing tbe bonds, and, further, 
from January, 1915, would give the Council 10 per cent. of 
their total net profite, after deducting 44 per cent. on their 
total capital employed and 13 per cent. for depreciation. 
The lease to the company would be for 27 years, but in the 
event of the Council determining the lease they would be 
obliged to take current in bulk from the company up to 19311 
if it were required to make up a deficiency by the Council's 
own generating station. These amended terms were placed 
before a meeting of the Council on Monday, and were 
generally received with favour. It was recognised that the 
company have made a very great advance on their previous 
proposals, but there the matter stopped, the Council neither 
approving nor rejecting the new offer. There was also 
before the meeting a report by the Electric Supply Com- 
mittee which helps to throw a light on the attitude which 
the Council seem inclined to take up. However keen may 
have been their desire to acquire this prosperous undertaking 
of the Metropolitan Company, it is now abundantly 
clear that they have no such great anxiety to take the 
responsibility for working the same, at least for the first 
few years. Failing the successful conclusion of negotiations 
with that company, the Council mean to lease tbe under- 
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taking to some other company, who would carry on the 
business for them either temporarily or permanently. This 
much was agreed to at Monday's meeting on the recom- 
mendation of the committee, but to do this, or even to 
enable the Council to continue negotiations with probable 
lessees, they must carry their Bill through Parliament, and 
so obtain the necessary authority. The result of the poll, 
therefore, is awaited with the keenest anxiety, for if the 
ratepayers withhold their mandate it is difficult to say what 
turn events will take. The Council have called a special 
meeting for Thursday next, when the question of the pro- 
motion of the Bill is down for discussion, but if the poll 
goes against them the Council will be compelled to drop 
the Bill. ` 


Electric Coal-Cutting.—Mr. Percy C. Greaves read 
a paper before a joint meeting of the Midland Counties 
Institution of Engineers and of the Midland Institution 
of Mining, Civil, and Mechanical Engineers at Sheffield 
on Saturday on the subject of the “ Electrical Heading 
Machine.” The author, who is attached to the Denby 
Grango Colliery, described in his paper how he was led to 
instal an electrical heading machine at the mines. A 
straight drive had to be made, and the men refused to do 
this class of work unless they received higher payment. 
As electric power was used at the colliery, Mr. Greaves 
says his thoughts naturally turned to that power, but he 
found that there was not a single British electrical header on 
the market. He was, therefore, forced to go to America for à 
machine, and he decided to make a trial with a Jeffrey header. 
This machine was started on April 1 last year, and has 
since been working satisfactorily. It is 21in. high on the 
runners, and weighs approximately 30cwt. The motor of 
15 h.p. runs at a speed of about 900 revolutions per minute. 
There are 45 tool-holders, and the chain runs at a speed of 
about 300ft. per minute. The tools are fastened into the 
holders by means of set screws. After the machine has 
made three cuts it is lifted by means of an ingenious jack, 
the runners are inverted, and it is pulled back a few feet 
from the face by means of a Sylvester chain, fastened to a 
prop, so as to enable the shots to be fired in safety and the 
coal to be filled. The depth of the under-cut averages 
5ft. 6in., the width is 3ft. 8in, and the thickness of the 
cut is 44in. The cut is made in the dirt lying immediately 
above the Sin. of coal. It was found inadvisable to cut 
the holing so fast as the machine was originally speeded to 
do, as it took too much current. At the present rate of 
cutting the machine takes 26 amperes at 480 volts, or, say, 
164 h.p. The motor is somewhat overloaded, and in Mr. 
Greaves’s opinion it would be advantageous to adopt a 
motor of larger size. Of course, as no run exceeds six 
minutes, the motor has plenty of time to cool. In the three 
months ending Dec. 31, 1903, the machine made 226 cuts to 
an average depth of 5ft. 7in., 223 shifts have been worked, and 
415 yards have been driven. After the cut has been made, 
as much as possible pf the loose dirt is removed ; then the 
electric drill is fixed so as to make a hole at either side of 
the heading, and it takes five minutes to set the machine 
and drill a hole 6ft. long. This drill weighs 170lb., and is 
driven by a motor of 3 h.p, and when running it takes 
five amperes at 480 volts. The drill is easily moved by 
two men, and after the second hole is drilled it is removed 
a few feet back, so as to be placed out of danger. The 
shots are then fired, the coal is filled, the coarse coal taken 
up, and the machine drawn forward for another cut. The 
coal worked by the machine is of a very much larger size 
than that produced by hand labour. The machine is moved 
from one heading to another every 150ft. or 200ft , and 
during the time that the machine is working in the back 
heading, ripping is being done in the main heading. The 


slits are also driven for the machine. The machine is only 
worked two shifts daily, because a greater distance is 
driven per shift than when three shifts are worked daily. 
It has been found that the use of this machine effects a 
considerable saving in the cost of work. Mr. Greaves puts 
it at about 4s. 9d. a yard cut. 


Engineering Standards Committee.—The elec- 
trical conference which was held on Tuesday and 
Wednesday last week under the auspices of the above 
committee at the Institution of Civil Engineers was of a 
private nature, but we have received a summary of the 
proceedings from the secretary, Mr. Leslie S. Robertson. 
The conference, which was convened by the sub-committee 
on generators, motors, and transformers to discuss the 
question of standardisation, was extremely well attended. 
Amongst those who accepted the committee's invitation to 
attend were the following: Messrs. A. P. Trotter, G. L. A. 
Addenbrooke, Charles H. Merz, L. Madgen, R. Robertson, 
A. A. Campbell Swinton, A.S. Esslemont, Bernard Jenkin, 
A. M. Sillar, Philip Dawson, Malcom MacLaren (British 
Westinghouse Company), H. Scholey (Dick, Kerr, and Co.), 
M. Robinson, E. Parry (representing Mr. H. F. Parshall), 
J. P. Gregory and J. S. Conover (British Thomson-Houston 
Company), Hon. C. A. Parsons and Gerald Stoney (C. A. 
Parsons and Co.), Henry Mavor (Mavor and Coulson), 
Stuart Russell (India Rubber, Gutta Percha, ctc., Company), 
W. Scott (Laurence, Scott, and Co.) E. S. W. Moore 
(Electric Construction Company), J. Eck (Union 


Electric Company), H. St. Hill Mawdsley and H S. 


Hickley (Newton Electrical Works), A. C. Eborall 
(Witting and Eborall), J. J. Steinitz (Brush Electrical 
Engineering Company), H. Fox (Morley Electrical Engi- 
neering Company), W. B. Esson (Johnson and Phillips), 
A. F. Berry (British Electrical Transformer Company), 
Herbert A. Jones and F. Oelschlager (Phenix Dynamo 
Company), H. Northcote (Verity, Limited), S. L. Brunton 
and K. A. Scott Moncrieff (Crompton and Co.), W. Walter 
(Clark, Chapman, Limited), C. H. Iles (Thomas Parker, 
Limited), and F. Hird (Siemens Bros.). A list of questions 
had, previous to the conference, been drafted and circulated 
to those gentlemen attending the conference in order that 
they might be more exactly informed as to the precise 
matters to be discussed. In his short opening address, the 
Chairman (Colonel R. E. Crompton, C. B) referred to the 
opinions which had been expressed on the recommendation 
of the British Engineering Standards Committee with 
reference to standard frequencies, and remarked that the 
committee had for this, and other reasons, decided upon 
holding this conference. A very animated discussion took 
place upon the different matters referred to in the list of 
questions before the meeting, which did not break up till 
late in the afternoon of the first day. On the second day 
the several knotty problems arising out of the committee's 
proposals for standardising motor carcases and speeds were 
dealt with at length. We understand that the very 
interesting and instructive discussion which took place, 
both with regard to the question of standard frequencies 
and that of motor standardisation, will have great weight in 
any recommendations which the committee may make in 
the future with regard to these important matters. The 
Chairman, after thanking those present, informed the 
meeting that the committee intended at an early date to 
carefully consider all the different points raised by the 
several witnesses present. In conclusion, he added that, 
with the aid of the valuable information so courteously 
placed at the disposal of the committee, he felt sure they 
would be very greatly assisted in the object they had in 
view—namely, the benefiting of the electrical industry of 
the British Empire by judicious standardisation. 
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THE ELECTRICAL PLANT AT THE BROADWOOD 
GRAND PIANOFORTE FACTORY AT OLD FORD. 


The new factory of Messrs. John Broadwood aud Sons, 
at Old Ford, near Victoria Park, E, contains work which 
is of supreme interest to lovers of music. The details of 
piano manufacture there to be seen are the outcome of 


FIG. 1. —Block Plan of Messrs. John Broadwood and Sons’ New Factory and Wharf at Old Ford. 


experience extending back to 1752, when Burkhard Tschudi, 
a Swiss harpeicord maker, established himself in Great 
Pulteney-street, Golden-square. The original John Broad- 
wood found employment in Tschudi’s workshope, married 
his daughter, and was taken into partnership. The first 
grand pianoforte made in London was constructed by a 
Dutchman, Americus Backers, with the help of John 
Broadwood, about 1770; and on the death of Backers, 
about 11 years later, he left his pianoforte “action ” to 


frames. The strength gained in this last change has enabled 
all internal bars to be abandoned, and the free-toned open 
frame, for which Messrs. Broadwood and Sons are noted, 
is the result. 

The new works of the firm cover the whole plot of 
ground within a boundary formed by Stour-road, Smeed- 
road, and Beacby-road, not far from Old Ford Station, 
and another plot on the Hackney Canal, connected by a 
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private tramway. These bave been designed to meet the 
requirements of the great business established more than a 
rei and a half ago. It is the largest pianoforte factory 
in the Empire, and every approved modern machine tool or 
appliance tending to rapidity and improvement in the pro- 
duct has been adopted. The architectural design of the 
bulk of the buildings was placed in the hands of Mr. 
Eugene C. Beaumont, M.S.A., who bas also superintended 
the erection of the same. 
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Fid. Z. —Enlarged Plan of the End of the Factory to show the Electric Power and Lighting Plant. 


the Broadwood firm, who, with some modifications, have 
kept to it ever since. It is universally known as tbe English 
action, and has not yet been equalled in all-round excellence 
by any of the foreign methods. 

The history of the development of the grand piano, from 
an engineering point of view, shows a gradual introduction 
of iron into the original wooden support for the strings. 
These struts of iron gave way to complete cast-iron 
frames, which in time have been superseded by cast-steel 


It is with the electrical equipment of the new factory at 
Old Ford that we have to devote our attention. The block 
plan (Fig. 1) will give a general idea of the space covered 
by the works and of the arrangement of the same. They 
may be said to commence at the timber wharf on the 
Hackney Canal, at which point the special kinds of wood 
used in pianoforte manufacture are delivered. From this 
point the materials are continually moving towards the left- 
hand side of the plan, where the offices and stores are 
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situated. The organisation of the factories and the arrange- | of a grand piano can be placed on the direct route of the work, 
ment of the various departments is such that no part of the | which saves a large amount in transport labour. 
path from the timber wharf to the store is traversed by the | The boiler-house plant at Old Ford consists of three 


Fra. 5, —View of the Power Station, showing the Belliss-Crompton 80-kw. Set. 


materials a second time. In Fig. 2 we give an enlarged | locomotive boilers by Messrs. Davey, Paxman, and Co., 
plan of that part of the factory in which the whole of the | with an aggregate horse-power of 320, and one Babcock 
power required is generated, and round which a fairly large | and Wilcox boiler of about 100 h.p. These all work at 
1 it is utilised. The wood working machine shop | 120lb. pressure per square inch. The Babcock and Wilcox 
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Fig. 4. — The Crompton Switchboard, taken during the dining honr when all Switches are Open, 


and the metal shop are driven by means of shafting from ! boiler is fired by the waste wood from the various work- 
an engine in the power-house, but all the other departments | shops and also with the sawdust and shavings from the 
requiring power are driven by electric motors. This has | woodworking machinery. These latter are transported by 
greatly facilitated the arrangement of the departments, as | a pneumatic conveyor system supplied by the Sturtevant 
the machines required in the various stages of the completion | Company. The sawdust and shavings are separated from 
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the air by means of the cyclones, wbich can be seen above 
the boiler-house roof in Fig. 6. The firebars of the Babcock 
boilers are arranged on the same level as the boiler-house 
floor, so that the refuse can be pushed into the fire without 
any lifting. The feed water for these boilers is heated by 
a Boby-Chevalet detartariser, which bas done good work 
in softening and removing impurities from the feed water. 
These are deposited in the heater, which can be cleaned 
easily and quickly. - 
In the engine-room there are four main engines, with 
the first of which we are not concerned, as it drives by 
belts the shafting mentioned above. The other three are 
each direct connected on to a Crompton compound-wound 
dynamo. They consist of two Peacbe high-speed engines, 
running at 500 revolutions per minute, each driving a 
dynamo nominally of 40 kw. capacity, but the engines and 
dynamos are able to give large overloads. The remaining 
engine (Fig. 3) is of the Belliss and Morcom type, and it 
is coupled to an 80-kw. dynamo. The speed of this set is 
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Fig. 5. —Side View of the two-ton Jib Crane, with outline of housing. The trolley wire is 19ft from the road level. 


450 revolutions per minute. The dynamos are compound 
wound, in order that they may effectually deal with large 
fluctuations in load. These fluctuations arise from the 
nature of the motor-driven plant. For instance, in the 
rough sawmill where heavy rosewood logs have to be 


illustration. The positive and negative switches in each 
circuit are connected bv insulated links so as to be worked 
by a single handle. From the switchboard five lighting 
circuits and three power circuits are supplied, but the whole 
of the supply is given from common omnibus bars at 230 
volts. 

The electric lighting of the factory now requires over 
1,000 lamps, and these are continually being added to as 
the various departments are extended. The wiring of the 
factory has been carried out by Messrs. Ward Bros, of 
Bevois House, Basinghall-street. The work is done in 
Simplex tubing in accordance with approved practice ; not 
more than six lights have been allowea on any of the sub- 
circuits, and there are no joints allowed in any of the 
cables. Instead of jointing, the conductors are looped into 
the fittings. All the connections are made in iron boxes, 
80 that the iron covering over the cables is continuous 
throughout. The large size of the main factory has 
necessitated the division of the building into four separate 


TROLLEY WIRE 
2 — 


— - 
Td 2 


X : 
| F^ | j 1 
m - t i — J 1— 14 


1 
ii 
n 


— € 
` 


fireproof parts, and the wiring has been done in such a way 
that one-half the lights in any division are on one feeder 
and the other half on another. The cubic contents of the 
four floors of the main building is about a million cubic 
feet, without the mills and metal shops, which are chiefly 


sawn, sudden fluctuations of 25 h.p. are by no means of one floor only, and make a total of about 1} million 


uncommon. The compound winding of these dynamos has 
been most successfully carried out by Messrs. Crompton 
and Co. A trial of the 80-kw. and one of the 40-kw. machines 
showed that they divided the load perfectly. The engines 
were running on their governors, and the total output was 


. then reduced from the full load of the two machines to 


practically no load, and they divided the output in the 
ratio of 2 to 1 throughout the test. 

The switchboard (Fig. 4) was also manufactured by 
Messrs. Crompton and Co. It is arranged to control the 
three compound-wound dynamos, and has an equalising bar 
for the same. The positive and negative poles are divided 
throughout, being kept on independent slate slabs. These 
&re separated by the horizontal slate fillets seen in the 


-————— — 


cubic feet of space in shops to be lighted, the floor space 
beiog over 100,000 square feet. "This gives some idea of 
the task of arranging the lamps and circuits to the greatest 
advantage. By generating their own current, Messrs. Broad- 
wood and Sons have made a great saving as compared with 
other methods of obtaining their lighting current, or 
lighting by gas, and great convenience also results in 
having the electric power transmission facilities entirely 
under their own control. 

The first part of the power plant to be considered is that 
used for transporting purposes. There is in the timber 
store round the new factory an electric tramway, on which 
a travelling jib crane (illustrated in Figs. 5 and 6) is 
employed. This crane, which was made by Mr. Henry J. 
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Colss, of Derby, is used for handling wood, either stacking | shaft. The centre clutch is made to engage with the clutch 
it in piles to one side of the track or lifting it from these | on either side by means of a pin passing through a hole 
piles on to trucks. These trucks can then be pushed by | made along the axis of the crankshaft, and attached to the 
the crane along to the turn-table in front of the rough mill. | clutch by a cross cotter. The head of the pin works between 
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FIG. 6 —The Electric Tib Crane and Tractor, showing the Overhead ¥ ork. 


The crane is designed for a maximum load of two tons, aud | guometal washers in an oil-box, on which a screw is formed 
it will lift this load at the rate of 50ft. per minute. The | which gives a perfectly central and direct lateral motion to 
speed when travelling is about 220ft. per minute. The | the clutch. The power is transmitted by suitable gearing 
radius of the jib is 14ft , and it can stack timber up to 12ft. | to a steel pinion, which works into the loose slewing rack 


Fia. 7. Electrical Driving in the Rough sawmill at Messrs, John Broadwuod and Sons’ Factory. 


from the ground level. The motor on this crane is a | placed between the upper and lower portions of the crane. 
15-h.p. one and runs at a speed of 500 revolutions per This arrangement of a loose rack effectually prevents 
minute. The design of the crane can be seen in Fig. 5. | breakage of the gearing should the crane be started to turn or 
It is made to revolve completely round in either direction stoppad too suddenly. The crane revolves on four rollers 
by means of double friction clutches fitted on the main | as can be seen in the illustration. The travelling motion 
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Is transmitted from the main shaft by means of a vertical | in the wood-drying department behind the engine-room. 
2 shaft, which passes through a hole bored in the centre pin. The well-seasoned wood used in pianoforte manufaeture is 
Steel bevel gearings under the truck connect this vertical | subjected by Messrs Broad woods to a process of artificial 
haft on to both the axles. The lifting motion can be | drying before use. The timber, after having cut up to 


- . followed from the drawing. When lifting, the load is the correct sizes in the rough mill, is stacked on to special 


Fig, 8. — Electric Motor direct coupled to a Glue-Jointing Machine. 


automaticaly held by means of a brake if the current is | trucks and delivered into one of the five air drying chambers. 
interrupted. This brake is released magnetically when the | After a period in these chambers it is delivered on to this 
‘current is on. A foot brake is provided for lowering. The | three-ton electric lift and carried up to the cooling-off floors 
crane has proved most useful for other work besides timber | above. This three-ton lift is supported by two ropes at each 
transporting. In the illustration it is shown handling a ! corner, and these ropes pass round pulleys at the top of the 
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boiler. The overhead trolley wire construction and the | lift well. The electric motor, which is of 12 h.p., drives the 


bonding of the rails was carried out by Messrs. Macartney, | two shafts on which these pulleys are keyed by means of 
McElroy, and Co. two worm gearings. It is claimed by the makers, J. G. 

There are five electric lifts in the factory, of which three | Childs and Co., that this device enables them to balance 
are of the Pickering type, and the other two were supplied | the thrusts of the two worm gearings. The other four lifts 
by Messrs. J. G. Childs and Co. The largest lift is that are situated in the main factory, and they are specially 


ogle 
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designed for taking the largest size grand piano. Two of 
the electric lifts were previously driven by means of a gas- 
engine, but Messrs. Pickering, Limited, converted them to 
elecirical driving, saving by the conversion a long length 
of countershafting. 

The electric motors used throughout the factory are 
19 in number, and, apart from those mentioned above, they 
are employed in driving various machine tools. a rule, 
the motors operate short lengths of light high-speed shafting 
to which groups of machines are connected. In other cases 
the motors drive single machines by means of belts, or are 
direct-coupled on to the machines themselves. An example 
of the first arrangement is shown in Fig. 7, which is a 
photograph of one end of the rough sawmill. The motor 
seen on the floor level is of 26 b.h.p.,and is used to drive 
about half of the saws in the mill. The other half of the 
machinery is driven from a 20-h.p. motor not seen in the 
illustration. These two motors are of the Crompton type, 
and they are compound-wound so as to give increased 
torque under heavy load over what would be obtained from 
a shunt machine. The speed in consequence is not uniform, 
but the motors are better able to deal with the sudden and 
varying loads. The other 7-b.h.p. motor placed up on the 
shelf, as seen in this illustration, is driving the fan which 


provides the air exhaust to carry away sawdust from the 


saw benches. 

Fig. 8 is a view of an electric motor directly coupled on 
to a new glue-joinfing machine recently installed. This 
machine gives the absolutely true joints required between 
the adjacent sections of the soundboard of the Broadwood 
piano. About one-half of the aggregate horse power of the 
motors in the factory have been supplied by Messrs. 


Cromptons, and the other half are of the Electromotors 
Limited type, supplied by Messrs. Ward Bros. The motor 
starters are most of the Sturtevant type, provided with 
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In order to prevent the clock being retarded if the work- 
man should be recording his time when the impulse is 
given by the electromagnet, the Synchronome Company 
have introduced a certain amount of spring in the con- 
nection between the clock and the recording dise. This 


allows the clock to advance half a minute, even if the disc 


is locked. The disc then advances when the workman 
withdraws the plug. This apparatus has given every satis- 
faction, and the synchronising of the time recorders with 
the clocks in the various departments prevents dispute over 
timekeeping. | 

Mr. G. D. Rose, the experienced managing director of 
Messrs. John Broadwood and Sons, has arranged the 
various departments of these new works so that the 
processes are continuous, and to him every credit is due. 

The whole of the engineering work in the new factory 
has been carried out to the specification and under the 
superintendence of Mr. W. Worby Beaumont, M.I.C.E., who 
has for years been the consulting engineer to Messrs. John 
Broadwood and Sons. Mr. R. W. Weekes, M. I. E. E., has 
acted with him in the design and superintendence of the 
electrical portions of the work. 


THE EDISON ACCUMULATOR FOR AUTOMOBILES. 
BY W. HIBBERT, A. M. I. E. E 


Following is an abstract of the discussion of the above 
paper, which took place at the meeting of the Institution 
of Electrical Engineers in London on Thursday, the 
28th ult. The paper itself will be found in our issue for 
Dec. 11 last. 

Mr. W. HIBBERT asked leave to make an addition to the 
paper in view of an improvement which has been effected 
in the Edison cell. The fact that the former cell, upon 
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Ampere- hours 
Discharge Curves connecting Capacity and Potential Difference for the New Edison Cell, weighing 12:71b, 


no-load releases and in the larger sizes with over-load 
releases as well The ease with which small groups of 
machinery can be quickly put down in a new position 
and set to work has been fully realised by the firm, and 
it has helped greatly in the organisation of the factory. 

The telephone installation was also installed by Messrs. 
Ward Bros., and consists of a complete local exchange for 
25 subscribers. This system was specified by the engineers 
in order that the cross talk which is usually found on inter- 
communication systems might be avoided. The exchange 
board is in the general office, and the various departments 
can get connection with each other through this exchange. 
In order to save the time of the 1 manager of the 
works, plug boards have been erected in each of his offices 
so that he can obtain connection to any department without 
the delay of going through the local exchange. These 
telephones are of the General Electric Company's make, 
and they save a large amount of time in a factory of 
this size. 

The electric clocks which provide uniform time in the 
various departments are of the SynchronomeCompany'stype. 
Half-minute impulses are sent through the electric circuit 
to these clocks from a master pendulum in one of the 
general manager’s offices. A feature in this installation, 
which includes over 20 clocks, is that the workmen’s time- 
recording apparatus are also electrically driven. There 
are four of these Dey time recorders in the main entrance, 
of which we illustrate three in Fig. 9. Each workman as 
he comes in or leaves the factory moves round the record- 
ing arm until it is opposite the hole on wbich his number 
appears. He then presses the knob, which records the 
time indicated by the clock on a sheet opposite his number. 


which his paper was based, was not balanced—one of the 
plates having a greater capacity than the other—suggested 
an obvious improvement. He wrote to Mr. Edison, who 
informed him that the improvement bad already been made, 
and be had now carried out tests which confirmed the 
results obtained by Mr. Edison with the new form of cell. 
It was called a half cell. But it was more than that—it was 
a rearrangement of the plates, of which there were six nega- 
tive and twelve positive in the new cell. He exhibited & 
curve (given herewith) showing the resulte of Mr. Edison’s 
tests, and he had confidence in saying that for 60-ampere 
discharges its behaviour was typified by these resulte and 
the curves he had received from Mr. Edieon. The cell 
itself was a decided improvement on the original form. It 
weighed under 13lb.—about 12:71b.—and had given the 
following results on test: with a current of 20 amperes it 
gave a capacity of 146 ampere-hours and 185 watt-houre, 
or 14:6 watt-hours per pound ; at 40 amperes, 146 ampere- 
hours, 175 watt-hours, or 13:7 watt-hours per pound; at 
60 amperes, 150 ampere-hours, 172 watt-hours, or 135 
watt-hours per pound; at 80 amperes, 150 ampere-hours, 
165 watt-hours, or 13 watt-hours per pound; and at 
100 amperes it gave 146 ampere-hours and 150 watt-hours, 
or 11:8 watt-hours per pound. These figures were a good 
indication of the improvement in the output of the cell per 
unit of weight, and he should say that the efficiency was 
not at all unlikely to be higher, but he had made no 
5 upon that yet. 

r. J. A. FLEMING said: It is perhaps a matter for 
regret that the looked-for discussion on Mr. Edison’s auto- 
mobile cell has been separated by so long a time from the 
reading of Mr. Hibbert’s excellent paper, because by the 
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time that we have arrived at the discussion Mr. Edison has | ——— 


arrived at a new cell Nevertheless, in the remarks I have 
to make on the subject I will give the results of experi- 
ments which we have carried out in the electrical laboratory 
at University College on the same type of cell as that 
described by Mr. Hibbert in his paper — i. e., a 28-plate cell, 
. 14 positives and 14 negatives. One of these cells was sent 
to me at the same time that others were sent to Mr. 
Hibbert, M. Jouet, Drs. Finzi and Soldati, and others. 
Although we received the cell as far back as last July, it 
was not until September that I was able to ask Mr. Clinton, 
Demonstrator in the Pender Electrical Laboratory, to 
undertake a series of tests upon the cell, the results of 
which have been tabulated by him in a series of curves, 
and the deductions from these curves have been embodied 
in a chart (which we reproduce herewith). From this chart it 
will be seen that the results obtained at University College 
confirm Mr. Hibbert's figures, and are in substantial 
agreement with the observations of other observers. The 
cell sent to us weighed 17 8lb., and at an average discharge 
of 30 amperes was found to give out 212 watt-hours and 
175 ampere-hours, which corresponds to about 12 watt- 
hours per pound of the completely charged cell. The 
experiments at University College were directed to ascer- 
tain, first, the variation of capacity with increasing rate of 
discharge ; second, whether large discharges had any per- 
manent effect in reducing the capacity ; and, third, whether 
heavy discharges had any effect in bringing the active 
material out of the pockets. With regard to the first point, 
we went on gradually increasing the discharge rate until 
on one occasion the cell was discharged at a rate of 375 


Discharge. TER, -Discharge.—- — .8 ~ 
x Lotus : 9. “Soe 
$ Jl jg 831B8l;s „2 bg Be 
— | A 8 è g £z [| @ 3 = s a Z, 
o Ey 59 Zoa fo „ & 2 82 B 
yg F 22 yrf. ri B. 3 gè 27 
2 2E. as “Ea E #2 2 28. 7 
33 3 A "oEL.E aS & tB Ps 
Q 1 oo pw] 
JJ 8 
1 375 1224 32 22 6 173 212 90) 80 
2 300 1714 32 19 173 210 6€0 60 
3 319 128 33 20 18595 193 274 60 
4 £87 12160 32 17 1685 | 269 60 
5 514 1179 57 31 1555 13 262 60 
6 605 1192 69 30 145 173 225 100 
7 729 1147 80 a1 142 163 225 100 
8 915 1117 112 64 1435 169 230 100 
9 935 1161 115 60 154 178 237 10 
10 26602 049 375 170 115:5 57 215 100 
11 40 1197 42) 245 159 179 281 97 
12 34 1211 » 21 130 15 174 92 
13 23 123 22 13 143 175 237 95 
14 299 1231 30 17 142 175 315 105 
Two month 4 rest c harged 
15 114 12; 116 85 141 79 283 105 
16 45 19200 45 45 154 184 390 8) 
17 30 1245 30 30 159 198 456 32 
18 30 1249 30 20 16l 201 225 60 
19 30 1215 23) 30 160 199 356 tO 


The cell in each case was diecliarged down to 0'38 volt on closed 
circuit, except in discharge No. 10, where initial voltage was 0°7 volt, 
and final 0:3 volt. Weight ot complete cell. 17:8lb. At the end of 
thirteenth discharge cell was short-circuited for 16 hours. 


fully charged with 100 amperes at 24 hours, or with 200 
amperes in about 1} hours, and yet give its full normal 


MEAN DISCHARGE RATE IN AMPERES 


1 AMPERE 


150 150 


WATT-HOURS 
AMPERE-HOURS 


100 126 


JRS 
HOURS 


3 MIN 


^ 
21 


19 HOURS 

40 MIN 

L 
A 

26 HOURS 


50 100 


amperes, falling to 170 amperes, the average current being | discharge. 


HOURS 


WATT-HOURS 1 


Record of Tests ma le on the New Edison Cell at Univerrity College, London, from September, 1£03, to January, 19.4, 


One point to which I directed attention was to 


266 amperes, the discharge being taksn through a constant | ascertain if these heavy discharges brought the active 


resistance of one-thousandth of an ohm. Although, as will 


material out of the pockets. We are well acquainted with 


be seen from the accompanying table of figures, the capacity the behaviour of the lead secondary cell in this respect. 
ampere-hour and watt-hour diminishes with increasing rate | Áccordingly, after taking 20 discharges with the Edison 
of discharge, yet, nevertheless, these immensely heavy dis- | cell, it was shaken up, the liquid contents removed, and the 


charges have no permanent effect in reducing capacity, 
because after a few more charges and discharges, on 
taking a discharge at the normal rate of 50 amperes, the 
capacity of the cell came back almost to its original value. 
During this process of charge and discharge the cell was 
sometimes*left standing charged and sometimes com- 
pletely discharged. There are certain differences in the 
values for the ampere-hour and watt-hour capacity, as shown 
in the diagram, which seem to be connected with the time 
during which the cell stands after being charged and before 
its discharge. On one occasion the cell was short-circuited 
for 16 hours after the thirteenth discharge, but such treat- 
ment produces absolutely no effect upon the succeeding 
discharge taken at à normal rate. The cell appears to have 
a remarkable capacity for taking up current. It can be 


cell washed out with distilled water. A small amount of 
black deposit was found, which was dried and found 
to weigh 1:4 grm. This deposit was analysed in the 
chemical laboratory of University College, and found 
to consist of — carbon, 22 to 25 per cent; iron, esti- 
mated as oxide, 27 per cent.: and nickel, estimated as 
oxide, 51 per cent. We have at University College a lead 
secondary battery by one of the best makers. After four 
years' use the cells were cleaned out and 2cwt. of lead 
oxide mud removed from the 54 cells, corresponding to 
about 1lb. per cell per annum of deposit. As I have stated, 
in the case of the Edison cell, after 20 discharges—some 
of them exceedingly severe—the deposit was only 1'4 grm , 
showing & remarkable contrast. l was then anxious to 
ascertain whether any evidence could be found of local 
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action between the active material and the supporte. I 
tried the following experiment. A number of pieces of 
bright iron were placed in a 20 per cent. solution of caustic 
potash, and on the end of one of these was placed a small 
amount of the black oxide of iron as used by Edison, and 
on the other a small quantity of the green oxide of nickel 
as used in the cell. One of the pieces was partly rusted, 
and the others were left entirely bright. After remaining 
two months in the potash not the smallest trace of the 
oxidation of the iron could be seen, nor was there any 
evidence that the oxide of iron or the oxide of nickel was 
at all soluble in the caustic potash. Hence there appears 
evidence that the active material does not react with the 
iron support to produce local action in the same manner 
as the peroxide of lead reacts with the lead support in 
the lead -sulphuric-acid cell I think that is a very 
important point. It appears there are only seven common 
metals, oxides of which are insoluble in a 20 per cent. 
solution of caustic potash, and these are iron, nickel, 
cobalt, chromium, manganese, bismuth, and silver. Of these 
the iron and nickel oxides are almost the only ones which 
can be commercially used. Hence, in selecting as the 
elements of his cell active materials that are insoluble in 
the electrolyte and will not react voltaically with the 
supports, Mr. Edison has made a great advance. More- 
over, the caustic potash solution does not alter in density 
with charge and discharge. It merely serves to convey 
oxygen to and fro. The real discovery made by Mr. 
Edison in connection with this cell is the discovery of a 
form of iron that can be oxidised and then reduced again 
by the electrolytic ions of caustic potash solution. And 
there are many interesting electro-chemical and thermo- 
chemical points in connection with this reaction. I have 
not had an opportunity of testing cells in bulk on an 
automobile as Mr. Hibbert has done, and therefore my 
Opinion is confined to an estimate formed from laboratory 
experiments. I am well aware, of course, of the caution 
necessary in forming an opinion of a cell from experiments 
made with one cell, but as the results obtained have been 
confirmed by numerous observers, I think it is clear that 
we can sy that the Edison cell has the following points in 
its favour: first, although the capacity per pound of com- 
pletely charged cell is not markedly greater than that of 
many light weight lead vells, yet, nevertheless, there is 
clear evidence that the plates are less deteriorated by heavy 
discharges and by time, or by loss of active material and 
local action ; secondly, the cell has a remarkable power of 
taking up its charge at a high rate, which, of course, is a 
very important point in connection with automobile work ; 
thirdly, by getting rid of the dilute acid and using alkali 
as the electrolyte, which can be contained in a light metal 
vessel unacted upon by it, and, therefore, far more 
mechanical than the fragile glass or ebonite cells required in 
the case of dilute sulphuric acid, Mr. Edison has made a 
notable improvement. Although I bave had sent to me 
one of the later pattern of the Edison cell, containing 12 
positive and six negative plates, and having, as Mr. Hibbert 
has pointed out, a greater capacity per pound of cell than 
the 28lb. cell, yet our experiments at University College 
are not sufficiently advanced for me to give you any figures 
in connection with it. Whilst, no doubt, the arrival of 
this Edison cell will stimulate invention and improvement 
in connection with existing forms of secondary cells, there 
can be no doubt that Mr. Edison has laid the electrical 
engineering fraternity under a fresh obligation by bringing 
to such a point of perfection this new alkali cell. 

Mr. E. J. WADE remarked that the paper dealt almost 
entirely with the outside of the cell, and, figuratively 
speaking, he should have been glad if Mr. Hibbert bad got 
inside the cell and told them a little more about its 
novel points, which seemed to mark it off so very clearly 
from the lead battery. He asked the author to explain the 
causes which determined the discharge potentials as given 
in Fig. 2 of the paper. Mr. Hibbert, in a paper read 
before the Institution in 1892, ascribed all these potential 
changes to variations in the strength of the electrolyte. 
In the Edison cell there were no variations in the electrolyte, 
and yet they were getting almost similar curves. He 
thought it was to be concluded that it was the exhaustion 
of the electrolyte in the lead cell that brought down the 


output on the high rate, and that it was maintained in the 
Edison cell because the electrolyte did not change. While 
they were all ready to accept Mr. Hibbert’s results of actual 
tests of the Edison cell, he thought that some of the 
inferences implied in regard to lead cells were not quite 


justified. 


Mr. H. J. JOLY gave some particulars of lead cells used 
on tramways and for driving antomobiles, but to a lar 
section of the meeting his remarks were inaudible. He, 
however, was understood to say that the best efficiency of 
the lead cell he described was obtained when charging with 
250 amperes, and that the efficiency at varying rates of dis- 
charge was practically the same as at constant rates. 

Mr. W. R. Cooper remarked that unfortunately the 
value of the results obtained by Mr. Hibbert on his electric 
runabout was considerably impaired by the excessive 
weight and indifferent design of the machine. The author 
seemed to have proved most of his points, except perhaps 
that in regard to the heavy discharges of the cell. If one 
took the weight of the cell as the basis, then certainly the 
diecharges were heavy, but one must take the capacity into 
consideration as well, and then the discharges were not 
excessive. An interesting point was made about extra 
discharge at low voltage, the author stating that he had 
to rely upon it to get his machine home. He (Mr. coe) 
was not quite sure whether that really was the case, and he 
should like to ask whether there was a voltmeter on board. 
Perhaps the author could give them some further informa. 
tion on the point. He joined with Mr. Wade in regretting 
that the author had not touched upon the theory of the 
cell. He should like to know, however, whether be had 
been able to verify the composition of the oxides. 
Apparently the oxide of iron used was something quite 


special. 
. Mr. W. H. PATCHELL, speaking of lead cella, referred to 
& remark made by Mr. Wade that the electrolyte was 
subject to considerable exhaustion, and expressed the view 
that in recent years battery work had improved very much 
owing mainly io the better class of materials used. He 
alzo referred to the spacing of the forks in lead batteries, 
and to the tendency to increase the distance between them. 
He thought that in large cells one of the features of success 
was due to the wide spacing and improved circulation. 
Mr. HIBBERT, in replying, said the question of the forma- 
tion of the cell had been raised. About this he was not in 
& position to speak in the paper, as the cells came over 
from the States intact, and he had made it a rule not to 
put anything io the paper which he had not first confirmed 
by test. Prof. Fleming had stated that after working for 
a certain length of time on the cell described in the paper 
he agitated the liquid, ran it off through a filter, and then 
had the remains analysed. He bimself had done that by 
breaking up a cell which, in consequence of very violent 
treatment, had come to grief. He analysed the stuff that 
was found in the liquid, and the proportion of the active 
material which was left at the bottom of the cell was one- 
two thousandth of the whole. This was after the cell had 
done 3,000 miles. The proportion of graphite was one- 
fifth of the stuff that had been ejected. Prof. Fleming had 
also referred to the rusting of iron in alkali, and had 
conducted an experiment extending over six weeks or two 
months. Now, he (Mr. Hibbert) had seen the result of 
an experiment that had been going on for many years— 
possibly 30. At the Royal Institution Faraday placed 
in bottles some brightly polished pieces of steel and 
iron in an alkali. Years afterwards the steel and iron 
pieces ‘showed no sigas whatever of rust, and were as 
bright as the day on which they were bottled up. He 
took it that was exceedingly good evidence that even over 
a very long time they had no reason to expect that an 
alkali solution would, left to itself, oxidise iron. Therefore, 
there would be no danger to the Edison cell from the rust- 
ing of the materials. Objection had been raised to the 
testing of a single cell as furnishing reliable results. There 
were, however, 80 or 90 of these Edison cells distributed 
about Europe, and they might look upon the results already 
obtained as being fairly representative, and one ought to 
accept them witkout reserve. Mr. Wade had remarked 
that al] the data in the paper referred to the exterior of 
the cell. That was because he had no data as to the 
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interior. Up to the time of writing the paper he had no 
chance of examining the inside, but as soon as he was in a 
position to speak with confidence on that matter he would 
do so. The accepted chemical data were vague, even with 
reference to oxides of nickel, and he suspected that when 
the task of examining the electro-chemical oxides had been 
carried through they should find that there were not one, 
two, or three, but that there were many more oxides than 
had been indicated. Mr. Wade had further asked him to 
explain Fig. 2 in the paper. The chief points about this 
were eis bodied in his earlier remarks that night. There 
was à np fall in the potential difference at the beginnin 
of the discharge, followed by a flat form, and succeed 
at the last by another rapid fall. He attributed the last of 
these to changes in the resistance of the oxides in the pockets. 
Turning to the remarks of Mr. Cooper, the runabout he 
used was nota bit too heavy for the work it had to do. 
He could not see the voltmeter at the close, and the fi 
he had given for the output and the efficiency of the motor 
were estimated by him afterwards. He, however, had left 
plenty of margin for error, and the figures might be taken 
as substantially correct. Mr. Wade had said something 
about the question of porosity of these cells. Many things 
could have been stated in the paper, but he found such 
scepticism in regard to the Edison cell that he put nothing 
in that he had not already verified. This scepticism seemed 
to him to be unfair and unjust to the inventor of the cell, 
because many of the statements that had been made in 
the non-technical Press, and even in some of the American 
papers which might be regarded as being tinged with 
technical knowledge, were typical, not of Mr. Edison's contri- 
bution to the electrical engineering world, but typical only of 
the people who wrote in such papers. For this reason he 
left out of bis paper many things he had been told but had 
not yet verified himself. The majority of the cells sent to 
him from America had been running in London cabs at 
excessive loads, and five out of the 60 cells had 
been somewhat injured, so far as capacity was oon- 
cerned. That afternoon he commenced an experiment 
on a cell which had been sent to him as having seriously 
d in capacity. It Wa erg f had a capacity 
of 150 ampere-hours, and that had fallen to 78 or 80 
ampere-hours. He had succeeded in bringing it back to 
122, and he aped sei that when the process of restora- 
tion had been applied two or three times more, it would be 
brought back much nearer to its original capacity. The 
process was tolerably simple. It consisted very much in 
giving the cell not only a big discharge, but a reverse 
current for a considerable time. By a very 1 85 pro- 
cedure he thought he could avoid the mischief that brought 
down the capacity. It seemed to him, therefore, that the 
fact that five out of the 60 cells showed a diminution of 
capacity ought not to belittle and might possibly increase 
the value of the resulte he had described in the paper. 

On the motion of the President, the author was accorded 
a very hearty vote of thanks. | 


D 
QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construetion work; and for each suit- 
able question offér one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent af any time. 


QUESTIONS. 


659, Explain fully and give proof of Scott's method for transforming 
from a two to three phase system of current. — E. S. Q, 


660. Discuss the advantages and disadvantages of putting the 
equalising ber in a traction and lighting station behind the 
main switchboard, or in a trench under ne-room floor, beside 
machines, with equalising and series di switches on gene- 


rators.—R. M. 
ANSWERS. 
Question No. 651.— Describe some form of transmission dynamometer 
suitable for measuring the power supplied to a pump. 

Answer to No. 651 (awarded 10s.).—Transmission dynamo- 
meters may be divided into two classes—viz. (1) those 
whoee action P Se on the difference of tension on the 
two sides of a belt, and (2) those whose action depend on 
the tension or compression of springs between the pulley 
and driven shafts.* Obviously, each type bas its special 
uses, the former being suitable when the apparatus is belt- 
driven, and the latter type when the apparatus is direct- 
coupled. The general arrangement in the second class is 
that the pulley or half coupling on the apparatus is not 
keyed to the shaft, but oo to a plate keyed to the 
shaft by springs; the relative motion of the pulley and 
plate (or amount of turning of pulley with respect to shaft) 
is a measure of the tension or compression of the springs, 
and therefore of the torque. The spring couplings used 
by Continental engineers in electric railway work, for trans- 
mitting the power from the armature (or rotor in the case 
of induction motors) to the wheels belong to this class, and 
also those designed by the late Dr. J. Hopkinson and 
Profs. Ayrton and Perry. former are not strictly 
dynamometers, but they may easily be adapted as such by 
an vies. banal for indicating the relative motion between 
driving sleeve and driven shaft. Examples of these spring 
couplings are to be found on the high-speed car built by 


the A.E.G. of Berlin for the Berlin-Zossen Railway, and 


the experimental motors of the Belgian State Railways. 
The first class is suitable for small powers and will be 
considered below, while the latter is specially adapted for 
large powers. The dynamometer shown in tae by 
Fig. 1 is very useful for the measurement of small powers. 


The pulley A drives the pulley E by a belt which also 
= round the pulleys Band C. These pulleys are on a 
e, F, which is pivoted at G. When power is bei 
transmitted by the belt the frame becomes tilted, an 
weights must be applied to the scale pan in order to keep 
the frame in the central position, shown in the diagram. 
In this dynamometer the portions of the belt must be 
el. Let T, be the tension on the tight side of the 
lt; T, that on the slack side; D the diameter of the 
driving pulley, in feet; W the weight, in pounds, in the 
scale pan to keep the frame in its central position ; and 1 a 
the distances, in feet, as shown in Fig. 1. Hence, by taking 
moments about G. we have 2 T,.a=2 T. aTW. b whence 


(T, - T2) = pie The horse-power can thus be readily 


calculated, since 
H.P 8 D. N. (II — T;) > 0000076.” .I. D. N 
33,000 Bae NS 
where N is the number of revolutions per minute of the 
driving pulley. 


A diagram of the Hefner-Alteneck dynamometer is 
iven in Fig. 2. In this form, the belt, which should be 
ong, passes round two guide pulleys, C and D, on a 
suspended and balanced frame, which can turn about the 
point, E. The pulley frame carries a pointer, which is 
adjusted so as to coincide with a datum mark when the 
line, A B, bisects the distance between the loose pulleys. 
When tbe belt is running in the direction of the arrow, 
the tension on the belt causes the frame to turn about E, 


* See the Fee Eugqineer, vol. xx., No. 26 (Dec. 17, 1897), 
pp. 776-777, for description and sketches of à transmission dynamo - 
meter of this type. 
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and the force required to bring the frame into its original 
7 is read on the spring 8 F. The diagram in 

ig. 5 will explain the method of calculation. Let T, be 
the tension on the tight side of the belt; T, that on the 
slack side; 0,, 0, the angles between the two sloping positions 
of the belt; wW, the reading on spring balance required to 
bring frame to its standard position when the belt is not 
running; W, the reading on balance when an observation is 


Fic. 2. 


made (the frame being brought to its standard position). 
Then, since the frame is in equilibrium, we have 


(W,- Wy) T,( sin + sin 2) =T, (sin 2 + sin 2), 


or (W, - W = (T, -T,) (sin É + sinat). 


If 0, — 0, the expression then becomes 
(W, - W) - (T, - T) 2 sin 2. 
When 61 is small, sin Ó, is very nearly equal to the circular 
measure of the angle, and thus we may write 
(W,- Wi) (T, - T) 61 
The condition for 6, to be equal to 6, is (approximately) 
a Ra Tr (a- b) b RA (a-b), 
where R, is radius of driving pulley, Ra that of driven 


pulley, and r that of the guide pulleys, the other terms 
corresponding to the distances in Fig. 3. If N be the 


revolutions per minute of the driving pulley, then the 
horse-power that is being transmitted when the spring 
balance reads W, is H.P. = a Sa Vac Wy). 

33,000 x 6, 

In this expression R, should be in feet and 61 in circular 
measure (obtained from mathematical tables). Thus, if 
the diameter of the driving pulley is 2ft., and runs at 
150 revolutions per minute, the spring balance readings 
(W.-W) being 100lb., and 6, being equal to 6 which is 
11:8deg., the horse-power being transmitted is 
H.P. * 2 * 150 x 100 [^ circular measure of "icd 

35, 000 x 0'206 being 0206 radian 
2 14. 


A modification of this type of dynamometer designed by 
the late Dr. J. Hopkinson is shown in Fig. 4 In this 


Fic. 4. 


arrangement there are two fixed guide pulleys, F F, in 
addition to tbe pulleys C and D. The diameter of F, C, 
and D is the same, and likewise the distance between the 
centres. The method of observation is exactly similar to 
that for the type described above, but the calculation differs 
a little. Let a be the length of the normal from E to the 
centre line of either portion of the belt between B and the 
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guide pulleys, 5 the length of the normal from E to the 
centre line of either of the parallel portions of the belt, and 
c the distance from E to the centre line of the spring 
balance, S. Then, by taking moments about Ld e tain 
(We- W)) x c= (T, - Ta) (a Y, or (T, - Ty) = C RE 
a Ri N e (Wi Wi , where R, and N 
33,000 (a+b) 

have the same meaning as above. 

In the calculations for horse-power the value for the 
diameter of the driving pulley should be taken as (actual 
diameter of pulley + thickness of belt). The distance 
between the llel portions of the belt (25, Fig. 4) may 
be 2in., and the distance from E to the centre line of the 
spring balance, c, 5ft. The normal from E to the centre 
line of either portion of the belt between pulley B and 
guide pulleys will be 12:5in. (- a), assuming pulley B to be 
13}in. diameter and the belt to be Fin. thick. With these 
constants the above expression for the horse-power becomes 

H.P. = 0:0032 . N (W,— Wy). 

In the arrangement shown in Fig. 2, the guide pulleys 
may be spaced at 6in. between centres, the diameter of 
each being 4Jin., while the diameters of pulleys A and B 
may be respectively 2ft. and 9in. For the angles between 
the sloping sides of the belt to be equal (0, and 6, Fig. 3), 


the ratio 5 = 3°14. Thus, if the distance between the 
centres of A and B is 12ft, a = 9'1ft. and b = 2:9ft. The 


length of the frame from E to the centre line of CD ma 
be 2ft. gin. With these constante, and assuming the belt 


to be O'5in. thick, the angle 5 = 6'bdeg., or 61 11deg. 
Expressed in circular measure, this angle«0':192 radian. 
The expression given above for horse-power thus becomes 


at X8XN (W,-W).. 99. N (W. - W.). 
E 33,000 x0:192 . dd ( It 


Answer to No. 651 (awarded 78. 6d.).—Fig. 1 shows the 
arrangement of the transmission dynamometer now being 


whence H.P. = 


-—m 


~ 


Fie. 1. 


fitted to an experimental centrifugal pump at the South- 
Western Polytechnic. The power is transmitted from the 
toothed wheel 3, which is connected to the driving pulley, 
to the toothed wheel 1, which is keyed to the pump 
spindle, by means of the toothed wheel 2, which is carried 
on one arm of the lever, A B. Load is applied to the arm 
B by means of the 10 to 1 lever, C D, thus obviating the 
use of very heavy weights, and to the arm A directly 
through the balance. | 

Fig. 2 is a skeleton diagram showing the direction of 
the forces in various parts of the arrangement, and the 
lettering in the following investigation refers to this 
diagram. Because the lever, C D, is in equilibrium the sum 
of the moments round the right-hand end equals zero 


(W-S)a-Tb-Q. 
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Let, R = force exerted on triangle by spindle of second 
wheel. Then 
Tc-Sc-Rd=0 


„ (W. Spa- (Ra+8 0) 
l c 


Let z = force exerted between the teeth of wheels 1 


and 2. Then the turning moment round 0= xr. But |. 


Fid. 2. 


H. P. transmitted = moment x angle turned through per 


minute rS where N = number of revolutions per 
3 


minute of pump spindle. 
Now, force at centre — 4 force at spindle, 


T0 
. 2 
| 2 
H.P. RT 2 NN 
2 35,000 
(W - S) T -Sc 
But R „ 
d 
„ H. P. - (W- S) 4 80]7r7 N 
| 1 bd d 33,000 
.[ww-8g?-sg]*577^ 
1 F d 33,000 
=| w*-gs (5 E 1) CTTN 
[ b b d 33,000 
If " ae. then 
H.P. transmitted =(10 W 11 S). E 
d 33,000 
„5 constant = k, then 
d x 55,000 


H P. - N (10 W-11 8). 


Fig. 5 shows another arrangement which has been in use 
on a similar pump. This dynamometer takes up rather 
more space than the other, and unless provided with a 
dashpot is liable to be very unsteady. The lever, A B, is 
balanced at O, and carries two pulley wheels, A and B. 
The portions of the belt marked 1 and 2 are slack, the 
tension in each being P ; the portions 3 and 4 are taut, the 
tension being T. The lever is kept in equilibrium by the 
following forces: (1) the pull of the balance at a distance a 
in a clockwise direction ; (2) the pull of the belt at 1 and 2 
= 2 P at the centre of the pulley (anti-clockwise) ; (3) the 
pull of the belt at 3 and 4=2T at the centre of the pulley 
(clockwise). We require the value of T — P, the effective 
pull on the driven pulley. We have 


(S*, (2P x5) -(2Tx/)-0 


Then horse-power transmitted 
_ Effective force x distance moved per minute 


35,000 
 T-PxzDN, 
35,000 ? 


where D = diameter of driven pulley + thickness of belt: 


N =number of revolutions per minute of driven 
pulley. 


Sa SxaxrON 
— = -— „H.P. 0 
pot TRES 2 b x 33,000 


i 
Fic. 3. 


If either of the above arrangements cannot be employed 
owing to the pump spindle being near the floor, White'a 
dynamometer may be useful A description of this will 
be found on p. 576 of Lineham's Text-Book of Mechanical 
Engineering." If none of these forme are suitable, a number 
of other forms will be found described on pp. 142 to 160 of 
Pullen's Experimental Eogineering."—T. S. C. 


Answer to No. 651 (awarded 5s.) .—The sketch shows 
diagrammatically the White transmission dynamometer, 
which would be quite suited for measuring the power 
supplied toa pump. The apparatus consists of a fast and 
loose pulley at A, the fast pulley driving the sbaft and 
bevel wheel H. H attempts to rotate the bevel wheels 


C and D and the arm, F E, attached to them about its 
own axis, but is prevented by the weight, E, hung on the 
arm, F E, at a point determined by the amount of power 
to be transmitted ; H therefore drives shaft, B, in the 
opposite direction to itself; the power from the engine or 
main shaft is applied at A, and the pump or other device is 
driven from the fast pulley at B. "This apparatus may be 


| said to be like a wattmeter in an electrical circuit, in that it ig 
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requirod to measure the work being used by the machine to 
be tested, whilst absorbing only an inappreciable amount in 
frictional loss. 

The method of measuring the power supplied to any 
machine is as follows. If the arm, F E, were carried round 
the axis of shaft H, no work would be given to B, which 
would be stationary, whilst E would revolve half as fast as 
H. The load supported on A would, therefore, be half 
that on E. When the apparatus is working and the power 
is taken off at B, the relation of A to E remains the same; 
therefore work transmitted = load on A x distance travelled 
on A, and load on A- half that on E. 


Therefore work per minute" x2r RN, 
Er RN 
and sel 
55,000 


where R = distance from centre of shaft to weight E, 


and N = number of revolutions of A per minute.— 
W. T. W. 


Answer to No. 651 (awarded 58.).— A form of trans- 
mission dynamometer which is suitable for measuring the 
power supplied to any piece of machinery, is shown in the 
sketch. This particular type of dynamometer is known as 
a dynamometer coupling, and takes the place of an ordinary 
coupling on the shaft transmitting power to the machinery 
the power for driving which is to be measured. As will be 
seen by the sketch, this coupling consists of two parts, 
A and B, A being attached rigidly to shaft C, and B being 
attached rigidly to shaft D, shaft C being the driving shaft. 
The part B is attached to A by means of spiral springs, 
und the stretching of these, when power is being trans- 
mitted by the coupling, is therefore a measure of tbe torque. 
The disc, E, is attached to part A, and rotatea with it. The 
lever, F, is attached to B, and by means of link, G, is con- 
nected to the arm, H, at the end of which is a bright bead, I. 


The angular motion of the one part of the coupling to the 
other when power is being transmitted causes the bead to 
approach the centre, and radius of the circle of light made by 
it revolving is a measure of the horse-power transmitted at 
any particular speed. The arm, H, is slightly flexible, 
so that when no power is being transmitted the bead is 
pressed with a certain force against the rim of the disc, 
E. Hence the bead does not commence to move until a 
certain prearranged horse-power, at a given speed, is being 
transmitted, and the whole motion of the bead, I, is com- 
pleted for any prearranged excess beyond this, thus enabling 
delicate measurements to be made at powers a little more 
or less than that normally transmitted. 

The dynamometer coupling described has the great 
advantage over any sort of laboratory dynamometers in 
that the former has not to be put in position and adjusted 
each time it is required, but is always indicating the power 
transmitted at any given speed. If the pump the power 
taken by which H. E. H. wishes to measure is driven 
by a motor, the dynamometer can be fitted, instead of the 
usual coupling, on the shaft between the motor and the 


pump ; and if driven by a line shaft, the dynamometer can 
be fitted on the driving shaft. If two such couplings he 
inserted at two places in the same set of shafting, the 
difference between the transmitted powers indicated by them 
is the power utilised by the machinery driven by that 
portion of shafting that is between them. The smaller the 
radius of the circle described by the bead as it revolves, the 
greater the torque, consequently the horse-power transmitted 
is at once obtained from observing the indicated torque and 
the spsed uf rotation.—J. WALKER. 


See — 


FORTHCOMING EVENTS. 


FRIDAY, FEB. 5. 

Junior Institution of Engineers.—At 8 p.m., ordinary meeting, 
Paper: ‘‘ Producer Gas for Factory Cold Stores and Freezing 
Works," by Mr. Hal Williams. 

SATURDAY, FEB. 6, 
Institution of Electrical Engineers.—Glasgow Section : Second 


annual smoking concert. Students' Section: at 10 a. ni., visit to 
inspect the tunnelliog of the Baker · street and Waterloo Railway. 


Glasgow Solentific Society. — Twelfth anniversary dinner. 


Birmingham Mechanical Engineers,—Ordinary meeting. Paper: 
„Prime Movers for Electrical Stations," by Mr. C. A. Smith. 


Monpay, FER. 8. | 
Society of Arts. —At 8 p.m.. Cantor lecture: Oils and Fats, by 
Mr. J. Lewkowitsch, P. H. D. (Lecture III.). ; | 


Institution of Electrical Engineers (Newcastle Section). — Ordinary 
mectiog. Paper‘ The Distribution of Electricity in Shipyards 
and Engine Works," by Mr J. A Anderson. 


Institution of Mechanical  Engineers.—(iraduates' lecture: 
„The Work of the Alloys Research Committee," by Mr. Wm. H. 
Merrett. 

Tuespay, Fen 9. 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Paper: ‘‘ Tonnage Laws and the Assessment of Harbour Dues and 
Charges," by Mr. Henry H, West. 

WEDNESDAY, FEB. 10, 

Society of Arts. —At 8 p.m., ordinary meeting. Paper: *' Thermit— 
Its Application to Metallurgical Engineering," by Mr. O. V. 
Boys, F. R. S. 

Liverpool Engineering Society. At 8 p. m., ordinary meeting. 
Paper : '' Electric Transmission from Water Powers, by Mr. E. 
Kilbura Scott. 

TnuunspAv, Fer. 11. 

Institution of Electrical Engineers —At 8 p.m., ordinary meet- 
ing. Paper: ''Transatlantic Engineering Schools and Engineer- 
ing," by Prof. R. M. Walmsley, D.Sc. Studente’ Section: st 
7.50 p.m. Paper: ‘' Oa Small Private Installations," by Mr. H. 
Parle. Dublin Section: at 8 p.m., ordinary meeting. 


Birmingham University Engineering Soclety.— Ordinary meet. 
ing. Paper ‘* Electric Automobiles,” by Mr. F. Bates. 

FRIDAY, Fru. 12. D 

Institution of Civil Engineers (Students' Section). —At 8 p.m. 
Paper: ''The Elestricity and Destructor Station at Plumstead,” 
by Mr. T. S. Nash. 

Physical Sooiety.—At 8 p.m., ze he College of Scieace, annual 
general meeting. Address by Dr. R. T. Glaz»brook, F.R.S., 
president. 

SATURDAY, FEB. 13. 

West Hartlepool Scientific Soolety.—At 7.30 p.m., ordinary 
meeting. Paper: '' Balancing of Marine Engines," by Mr. J. V. 
Robinson. 

Institution of Electrical Engineers (Glasgow Section). —At 
Edinburgh, extra meeting. Paper: Coal-Cutting Machinery," 
by Mr. Georgi. Visit in the afternoon to new works of Messrs. 
Bruce Poebles and Co. 


APPOINTMENTS VACANT. 


Borough Electrical Engineer and Tramways Manager, 
Doncaster. Salary £300 per annum. The person appointed will be 
required to devote his whole time to service of Corporation. No one 
need apply who has not had large experience in working of both an 
electric light station and tramways. Applications by Feb. 9. See 
advertisement in last issue. bs 

Clerk, etc., West Ham Borough Council. Applications close to-day. 
Bee advertisement in last issue. 

Switchboard Attendant, Ohester. 
tions to Electrical Engineer, Ohester. 

Tramway Trafüc Manager and Engineer, 


Wages 30s. to 358.  Applica« 
South Africa. 


Address R. Z., care of J. W. Vickers, 5, Nicholas-lane, E.O. See 


advertisement. 


Engineer. Apply Messrs. Hewitt and Rhodes, Brown-street, Man- 
chester. See advertisement. 
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BETWEEN THE DEVIL AND THE DEEP SEA. 


In our last issue was a note the moral of which, perhaps, 
deserves more attention than possibly it might get from 
being put in that form. It was to the effect that the 
representatives of borough councils have been and are 
threatened again to be surcharged their subscription and 
expenses in attending the meetings of the Municipal Elec- 
trical Association. We have always failed to understand 
the extreme pettiness of municipal and Imperial methods 
of conducting business. The expenses of a deputation 
costing hundreds or thousands of pounds are passed 
without much quibble, while à guinea to twenty guineas 
for a really much more important work is surcharged. 
One of the great argumente used against municipalities 
doing anything in the nature of trade is that the members 
of the committees or councils are not experts, and know 
nothing of the details of the business undertaken. 
When, however, the members try to obtain the latest 
information available, they are told they can only do it 
at their own expense. Mr. Jones or Mr. Smith, & member 
of an electrical committee, does not want to attend a meeting 
to hear about meters and methods of charging or losses 
not aceounted for or any other detail for his own 
pleasure—he wants this information for the benefit of 
the community which he has the honour of serving. 
This question is not one that has to do with municipalisa- 
tion or the opposite; it is a mere matter of common- 
sense to know that the gaining of knowledge of detail 
will help à man to understand the whole question better, 
and put him into a more favourable position for the carry- 
ing out of his responsible duties. It may be that the 
councillors are hoist upon their own petard, in that far 
too few of them realise the necessity of dealing generously 
with their officials in the matter of gaining experience and 
information. Engineers are badly paid when their respon- 
sibilities are taken into consideration, and many of them 
have to think twice before incurring liabilities in 
the shape of purchasing technical journals, books, 
joining professional societies, going to meetings, 
paying professional visits to other works, and the like. 
Every municipality and every company would save money 
by making its responsible officials an allowance annually 
for these purposes in addition to salary. Going back to 
the question of members of committees and councils 
joining associations expressly organised for giving the 
very information it is in the interests of the electorate 
they should know, we think, instead of deprecating it, 
every effort should be made to extend the system, and 
to influence men to assist in the deliberations of the 
association. The Local Government Board has it within 
ite power to allow these expenses, and unless red-tapeism 
is to ride rough-shod over actions which tend to the better 
dealing with municipal matters, we think it should take a 
strong line, and state definitely that it intends to admit 
these expenses. As we say, the whole question is outside 
what zhould or should not be municipalism ; it really 
affecta efficiency, and, we contend, economy—-results to be 
praised, not penalisod. 


ELECTRIC POWER DISTRIBUTION. 


Many papers have been read on the distribution of power 
throughout factories and large works by means of electricity 
which have shown both what has been done and what 
should be attempted in this direction. The subject was 
most ably summed up by Mr. W. H. Ellis in his presidential 
address delivered on Monday last before the Sheffield 
Society of Engineers and Metallurgists. His opinion as a 
manager of a large and noted steelworks is the more 
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valuable because he speaks from his point of view of facts 
accomplished. Thus Mr. Ellis said: “The engineer of 
ordinary ability found in electricity a simple means for 
remedying extravagances in works more readily than 
by any other method, and consequently welcomed its 
introduction. In large works the introduction of a 
central power station had been a means of doing away with 
miles of steam-pipes connected with the various outlying 
engines, which caused great logs of economy from condensa- 
tion. Boilers of high pressure were put down close to the 
central power station. These, with the electric distribution 
plant, gave an efficiency of, in many cases, more than 50 per 
cent. ahead of the old conditions of outlying steam-engines. 
The wages of engine tenters were to a great extent saved, 
as the various motors throughout the works merely required 
periodical visiting, at much less cost than the engine tenters' 
wages added up to. The old square shaft overhead travel- 
ling crane absorbed an enormous amount of power and con- 
sumed a large quantity of steam when the crane was only 
doing light work, much beneath its full load. The substitu- 
tion of electricity for this purpose had been one of the most 
useful objects to which it had been applied. The question 
of how many machines to group for one motor to drive was 
& very debatable one. It would always depend upon the 
class of work and the size of the machines. Personally, he 
had found that grouping of machines to one motor, to a 
reasonable extent, was advantageous. Hydraulic cranes 
were also to a great extent giving place to electrio oranes." 
A concrete example of electric power distribution will be 
found elsewhere in this issue, which shows clearly the many 
directions in which electric motors can be utilised to 
advantage. i 


OBITUARY. 


The Late W. G. McMillan. 


It is with unfeigned regret that we have to announce 
the death of Mr. W. G. McMillan, late the secretary of 
the Institution of Electrical Engineers. In the estimation 
of many close observers, Mr. James Forrest, so long the 
Secretary of the Institution. of Civil Engineers, reached 
almost the highest ideal of what a secretary should be, 
and few will dispute the suggestion tbat the late Mr. 
McMillan came little, if any, below the high standard 
of his renowned prototype. He possessed to an eminent 
degree the suaviter in modo, fortiter in re ao necessary to 
the successful secretary and manager of men. What the 
Institution, nay, what the profession, has lost cannot yet 
be estimated, but the loss will be found to be very real, 
and the difficulty of replacement very great. Ever 
courteous to all brought into contact with him, ever 
obliging to fulfil a request, throwing his whole heart and 
boundless energy into the work which he thought would 
lead to the welfare of the Institution, in him the members 
have lost not only a great official, but a real friend. Only 
a lengthy history of the progress of the Institution, its 
increase in membership, the formation of local branches, 
the visits abroad, the increase in bulk and value of its 
publications, not to speak of the smoothness of its working, 
would adequately describe the labours of the late secretary 
during the seven years he held office. When in 1897 Mr. 
McMillan succeeded Mr. F. H. Webb in office, we were all 
charmed with the way he took up his duties and ingratiated 
himself into the affections of those with whom he had to 
work. But he has passed away in the prime of life, when 
ordinarily we could have expected, as we hoped, for many 
more years of earnest, honest activity. The late Mr. McMillan 
was born on Jan. 3, 1861, so that at the time of bis death 
he was but little over 43 years of age. His education was 
obtained at King’s College, where he developed a taste for 
metallurgical pursuits, and ultimately became the private 
assistant to the professor of metallurgy. A few years’ 
work in India, and afterwards as lecturer at Mason’s 


College, Birmingham, gave him experience not only in 
secretarial work, but in educational, keeping bim fully 
acquainted with the various developments, of which he 
made a special study of electro-metallurgy. Asan author 
his works met with considerable success, so that when 
he left Mason’s College to become secretary of the 
Institution he came fully equipped to perform the 
arduous duties he had undertaken. His work was made a 
labour of love, and the Institution will ever remember the 
impetus he gave to its progress and the successes he 
achieved in so short a time. Our sympathies go out to 
those he has left, and it will be a consolation to them that 
he is sincerely mourned as a kind, considerate, constant 
friend His death took place on Sunday, Jan. 31, 1904, at 
his residence at Streatham, after what was considered a 
slight illness of two weeks’ duration—heart failure, however, 
occurring, he passed away. A short memorial service was 
held at St. Leonard’s Church, Streatham, on Thursday, 
after which the body was cremated. 


CORRESPONDENCE. 


„One man’s word is no man’s word, 
Justice needs that both be heard.” 


THE BRISTOL FIRE. 


Sin, —Reverting to your article in your last week's issue, 
in which you make some corrections to drawings illustrating 
the above, I would ask you to turn up my letter N 
corrected drawings of Jan. 15, from which you will fin 
that the only important alteration made to my original 
drawings was relating to the position of the outer 'bus bar, 
which was discovered by myself, and the correction duly 
sent on, but evidently too late for the alteration to be made 
in its entirety before the issue of your paper of Jan. 15. 

The fact that armoured cables will burn is made evident 
by your photographs and by the complete destruction of 
these cables at "Bristol, nor is the combustibility surprising 
when one considers the quantity of yarn which forms the 
outer covering. This faet also corroborates the gist of my 
original arguments, but I see no reason why lead-covered 
cables within a central station should be armoured. I do 
not think it would be very difficult to cut away the 
armouring, thus leaving the lead sheathing of the cables 
exposed. 

Later on, when other opinions have been expressed, I 
hope to be allowed sufficient space in your columns to 
briefly summarise the many features of the recent discus- 
sion, and will then venture to give my views upon the 
other important points of interest which you are to be 
thanked for bringing to light.— Yours, etc., 

| H. W. CLOTHIER. 


(N.B.—The corrections in the drawing referred to by 
Mr. Clothier reached us as we were going to press, when 
the blocks could not be remade. We shall be pleased to 
publish his conclusions on the whole matter, and trust that 
he will refer to the part played by the oil in spreading the 
fire. The discussion is one in which the whole industry is 
concerned, and hence it cannot be too complete.— Ep. ZE. E.] 


THE CASCADE CONNECTION OF MOTORS. 


SiR,—Please allow me to correct an error in my answer 
to Question No. 650 in your last issue. The last paragraph 
should read: “. . . it is on this account that the 
maximum torque obtainable from a pair of motors in 
tandem is only about half as great as the maximum 
torque obtainable from the two motors together when 
running at approximately full speed."—Yours, ete, Q. 


CASCADE WORKING. 


SIR,—I beg to draw the attention of your readers tos 
slight misprint occurring in my answer to Question No. 650 
in the last issue of, this journal. In the table on p. 175, 
giving particulars of the motorcars on the Lecco-Sondrio 

ilway, line 15 should read : 

Diameter of wheels (46in.). s . . «6 . 6 


Yours, etc., 


9:84ít. 
A. D. 
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A TRAMCAR FOR INSTRUCTION PURPOSES. 


In a contribution to the Elektrotechnische Zeitschrift Emil 
Bjökegren describes a car which has been constructed and 
equipped for observation and instruction purposes on the 
Berlin tramways. After the conversion of these tramways 
for electric traction the need was felt, we are told, of some 
means of accurately determining the energy consumed and 
the traction conditions on each section of track. A four- 
axled accumulator car, provided with the necessary 
measuring instruments, was employed in the first instance. 
This arrangement rendered good service, and incidentally 
gave those concerned an opportunity to study traction with 
accumulators, and to convince themselves of the great 
difficulties appertaining to the same. The valuable data 
obtained led to the construction of a special car for observa- 
tion and instruction service, elaborately equipped for 
investigating the questions which arise in practice. The 
car is divided into two main compartments, of which 
one serves to contain the measuring instruments, while 
the other is arranged as a waiting-room for the 
attendants. Outwardly the car does not differ from 
the ordinary converted four-axled cars used on the Berlin 
tramways, and the principal dimensions are the same: 
length of car body, 24ft. 4in.; width, 7ft.; extreme length, 
including end platforms, 35fc. 9in. It is carried on trucks 
of the maximum traction type, the distance between the 
two driving axles being approximately 18ft., and the total 
weight of the car 14 tone. The electrical equipment, 
supplied by the Union Elektricitits-Gesellschaít, consiste 
of two GE 52 series-wound motors, each capable of 
developing a normal output of 23 h.p., and two B 8 con- 
trollers, besides main and automatic cut-outs, lightning 
arresters, fuses, etc. Any of the different types of motors 
em ployed on the Berlin tramways can in turn be mounted 
on the driving axles of the car and tested. There are 
three brakes, each quite independent of the others: («) 
hand brake; (^) magnetic brake (Sperry system); (r) pneu- 
matic brake (H. H. Biker system). By means of this com- 
bination of brakes it is possible to make comparisons between 
different systems on one and the same car, and so obtain 
reliable data as to the efficiency, current consumption, etc., 
of each. The car is provided both with a trolley collector 
and a plough, and can be worked, therefore, either over the 
conduit routes or those equipped with overhead wires. In 
the test room the diflerent measuring instruments are 
mounted in part on marble panels and partly on a test 
table. The panel or switchboard instruments serve 
principally for instructional purposes, and are, therefore, 
provided with large boldly marked dials, while the standard 
instruments for accurate measurements are mounted on the 
test table. 

On the switchboard there are: (1) a main and automatic 
cut-out, besides an ammeter, voltmoter, and speed indicator ; 
(2) two watt-hour meters for registering the energy con- 
sumed by the motors, the same being connected in series ; 
(3) a watt-hour meter for registering the energy consumed 
by the electric radiators heating the car, with switch and 
fuse; (4) recording ammeter, voltmeter, and speed 
indicator. With the exception of the last mentioned, these 
instruments were supplied by Messrs. Siemens and Halske, 
and register even the quickest variations. The speed 
indicator by F. Schuchardt, Berlin, is on trial. It indicates 
the speed per hour direct in kilometres, and is an electrical 
instrument supplied from a small dynamo mounted on one 
of the driving axles. 

The test table is provided with (1) a combined ammeter 
and voltmeter for accurate measurements of the main 
driving current ; (2) a standard ammeter for each motor ; 
(3) a standard voltmeter for measuring the difference of 
potential at the brushes of each of the two motors; (4) a 
standard ammeter in the circuit of the magnetic brake ; 
(5) a cyclometer, which registers the distance traversed by 
the car in metres; (6) an incline indicator, which gives 
the incline of the track through the medium of a pendulum 
in combination with toothed wheel gearing, a pointer, and 
a direct-reading scale; (7) a gauge for showing the com- 
pression in the pneumatic brake system ; (8) a gauge for 
indicating whether the compressor is running light or is 
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compressing, attached to the pipe connecting to the auto- 
matic air-pressure regulator, by means of which the com- 

ressor is set in or out of action; (9) a stop-watch. 

etween the test tables and the two driving platforms 
telephonic connection is provided, loud-spesking telephones 
of the Mix and Genest type enabling instructions as to 
control, braking, etc, to be conveyed to the driver and 
guard from the test table during the progress of observa- 
tion. The equipment also includes a draw-bar dynamo- 
meter and an insulation-testing set. It is intended to add 
several special instruments for the following, among other 
purposes—viz., measuring the resistance of the rail joints, 
the gauge of the track, the radius of curves in the track, 
etc. A complete set of maps and drawings of the different 
routes is provided for reference as to the length of track, 
positions of the power-houses, feeder points, etc. 

The ear has been found of great value for instructional 
purposes, especially in the training of drivers. The speed 
indieator serves as an aid in estimating speed, while the 
electrical measurements enable the students to obtain 
the necessary insight into the working of the car, and to 
observe the amount of energy consumed by the motors 
in starting up quickly on & level stretch and on different 
gradients, as compared with that required for more gradual 
acceleration; also the consumption of energy corresponding 
to different speeds in rounding curves and under varying 
conditions of the track. They see how the watt-hour 
meter invariably registers every unnecessary and incon- 
siderate application of current, and bow the consumption 
is increased thereby. The energy used by the application 
of the magnetic brake is also seen. 

The floor of the car is constructed partly in sections, 
which can be raised for the inspection of the motors when 
running, or to observe how liable the wheels are to skid 
when the track is in a greasy atate, and how this may be 
avoided by the proper manipulation of the controller lever. 
The arrangement of the magnetic brake, air compressor, 
and the action of the brakes can also be observed. 


STEAM-TURBINES. 


The following is a summary of the proceedings of the 
Manchester Section of the Institution of Electrical Engi- 
neers on Tuesday last, Feb. 2, when Mr. W. Chilton's paper 
on “Steam-Turbines” was discussed. 


After the reading ef Mr Chilton's paper, at which there were about 
250 members present. tlie Chairman (Mr. E. W. Cowan) reported that 
a local students’ section had Leen decided upon, with over 100 promises 
of membership, and a committee had been appointed from among them 
to arrange for the itauguration of this branch. He farther regretfully 
announced Mr. McMillan’s death from heart failure, and spoke of the 
opportunities he had lad of discovering the late secretary's uniform 
gceat courtesy, patience. and consideration. All the local sections of 
the Institution owed a great dealto him, and their loss was great. He 
propana that the following resolution (which was seconded by Mr. 
C. D. Taite as vice-chairman) be sent to Mra. McMillan : ''That the 
members of the Manchester Section of the Institution of Electrical 
Eagineers present at this meeting learn with great regret of the death 
of Mr. McMillan, secretary to the Institution, and, remembering the 
tact, energy, and unfailing courtesy with which he carried out the 
negotiations relating to the incorporation of the Manchester Section, 
they wish to record their sense of the loss which the Institution has 
sullered by his death, and they wish also to express their deep 
sympathy with Mrs. McMillan in the loss which she has sustained. 
This resolution was carried silently, all standing, and the Ohairman 
intimated that a copy of the resolution would be sent to Mrs. 
MeMillan. 

The Chairman, in opening the discussion upon the paper, considered 
that the steam-turbine question was second to none in importance to 
electrical engineers, and suggested that the following headings might 
be bornein mind by speakers: (1) various turbine designs ; (2) the merits 
of turbines % reciprocating engines, with special reference to the 
electric generating portion of the plart ; and (3) turbines compared 
with other types of engines. He asked for information concerning 
reversing turbines, which was especially wanted in relation to marine 
work, and also regarding the advantages of superheating. 

Mr. London, of the British Westinghouse Company, in answering the 
chairman’s invitation, referred to the recent discussion in the electrical 
papers regarding the blades fouling the case, and stated that this was due 
to either bad design of spindles or cylinders, to sinking foundations, or 
to failure of the oil supply in the bearings, and thought that if 
reciproeatora received similar treatment, they would develop similar 
diseases. As regards lack of oil, he had measured an insulation 
resistance of one megohm between the spindle and bearing of a oertai 1 
turbine requiring such attention. The Westinghouse turbine was a 
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shorter machine than the Parsons, steam being admitted in the centre 
of the two twin tandem cylinders. The 5,500-kw. machines for the 
Metropolitan Railway were only 14ft. long. He estimated from the 
figures given in the paper a saving of £70 per annum on oil, and 

2 coal sufficient in 16 months to pay for a condensing plant if put 
own. s 

Mr. Whysall, of Manchester Corporation, gave some interesting 
figures comparing a Parsons turbine set in the Dickinson-street works 
with a Musgrave engine in the adjoining Bloom-street works. Both 
machines are of equal power, 1,800 kw., and of about equal efficiency, 
19:591b. per kilowatt-hour at full load and 19:83lb. for turbine and 
engine respectively. These results were on a six hours’ test run, 201b. 
being the turbine's guarantee. Capital cost favoured the turbine at 
£8. 7s. per kilowatt, including condensing plant but minus founda- 
tions, against £10 for the reciprocator ; and the oil item also, 00184. 
per unit against 006d. The higher commutator speed 6,000ft. against 
2,000ft. per minute, made the turbine’s dynamo brushes a formidable 
item—‘0062d. per unit in comparison with 00005d. The weight of 
the turbine generator worked out to (85 tons) one-fifth of the Muegrave- 
Westinghouse set, being only three-quarters the weight of the tlywheel 
alone. Some further details of the turbine showed ‘22 square feet of 
space occupied per kilowatt, and mechanical governing within 3 per 
cent. between no load and full load. Saturated steam at 125ib. was 
used, and on account of priming it was proposed to use euperheated 
steam at 100deg. F., but Mr. Whysall desired the opinion of Mr. 
Chilton on the matter. 

Mr. Barker, of Cambridge, congratulated himself and the Hon. 
C. A. Parsons on the fact that his comparatively small station ranked 
with Leeds as regards fuel consumption. He was persistent]y asked, 
How much does steam cut the blades," but compared the trifling 
effect with leakage of a boiler at lb. of steam. Broken blades, he con- 
sidered, were due to ignorance of erectors in the attachments of heavy 
pipes without proper supports to the cylinders, thereby straining the 
body; also to the use of metal not suitable for superhesting. In the 
early days a nickel-bronze mixture was used, which became brittle at 
500dug., and this probaby was the cause of trouble at West Bromwich. 
Pure copper was best for the blades, and would stand up to 800deg. at 
the least. He referred to the progress that 20 years had produced in 
turbines compared with 200 years’ reciprocating engine practice. The 
fact that brushes sparked badly on continuous-current turbine sets was 
not duo to the designers or the engineers, but was due to the current. 
He hated continuous current, and prophesied the universal use of 
alternating currents in time. He thought that Mr. Whiysall’s 
turbines might safely be used at the 100deg. extra superheat. 


Mr. Giles, of Blackburn, thought the steam consumption figures 
given should be reversed—265lb. reciprocating, 22:5lb. turbine. 

Mr. Leonard Andrews gave some reminiscences of Hastings, 
where turbines were put in as an experiment owing to lack of room, 
but this was not regretted. He thought it was no fault of the engi- 
neers when blades ripped out, but of a too (steam) efficient a design. 
The fact that blades were ripped out was only discovered at Hastings 
when the steam consumption rose abnormally, and on one occasion, 
finding through this warning 1,000 blades gone, he wired the makers 
on & Saturday, their fitter came down on Monday, and the whole job 
was as good as ever within 36 hours. Like the Manchester Corporation 
turbire:, he got a better result on test than was guaranteed, and 
the efficiency was maintained. In some cases reciprocating cagines 
were more suitable, such as when condensing was impracticable. He 
instanced at Hastings, when a slight scale formed upon the condenser, 
this affected the fuel consumption by 25 per cent., and when the scale 
was taken off normal coneumption resulted. When the vacuum failed 
the loss of power result was likely to be serious, He knew a man who 
had a reversing turbine, but wanted £50,000 for the English patent. 

Mr. Wells commented on the absence of the reciprocating engine 
partisan from the discussion. The various devices for improving 
economy of working were all right to a certain point but one could 
pay too much for a good thing. He considered the reasons for Mr. 

illans being so successful were (1) because he wanted to make money 
on his engines, and (2) wanted his customers to make money with them 
also. A Willans engine he had inspected was so little worn that it 
was estimated it would run 30 or 40 years before going back for repairs. 
He drew attention to the discrepancy between Mr. Chilton's statement 
as to turbines dating back to the Conqueror and Mr. Barker's 20 years’ 
estimate of existence. As regards the latter, it was to be remembered 
that moet of the knowledge possessed by turbine engineers was gained 
on reciprocating engines. He ridiculed the way in which the recent 
Press discussion had been carried on, when opinions as to the efficiency 
of the two types of engines were expected to he formed upon the com- 
bined working of them with all kinds of boilers and accessory plant. 
The tests should be based upon the direct working «fficiencies of the 
machines themselves. 

Mr. Cooper, of Colne, said the Siemens's made turbine continuous- 
current machines with satisfactory carbon brushes. He did not think 
that it would be safe to run the Manchester turbines with an extra 
100deg. of superheat, as he had a breakdown when working with less 
than 100deg. extra superheat to the extent of 18 rows of rotor blades 
and 18 rows of stators. He could recommend the use of cheap oil, 
however, from experience. : 

Mr. Neilson and Mr. Wood also spoke. 

Mr. Chilton, in reply, said it should be remembered that super- 
heated steam had to be paid for in cost of coa), and that turbines had 
to be specially designed for this, similarly to other engines. Blades 
usually fouled in the middle expansion cylinder. He thought that 
electrical engineers would be able to get over the commutator troubles 
without mechanical men dabbling in the matter. The reciprocating 
engines mentioned on the diagrams were % Raworth typo, and he 
considered that the Brush Company made turbines cual to any on the 
market. 

å vote of thanks to Mr. Chilton concluded the proceedings. 


LONDON TRAFFIC ENQUIRY. 


The Royal Commission on London Locomotion sat again on Thurs- 
day and Friday last week at the Westminster Palace Hotel, under 
the preeidenoy of Sir David Barbour. 

Mr. W. G. Shadrake, chairman of the Leyton Urbau District 
Council, said that the tramways in his district, except the North 
Metropolitan from Leytonstone, did not afford intercommunication 
with other districts, and for that reason the Council had given notice 
under the Tramways Act to purchase certain portions of the tramway 
lines. The object was to communicate with the tramways of the 
West Ham Corporation and those about to be constructed by the 
Walthamstow Oouncil. NE 

Mr. R. H. Scotter, C E., said he was deputed by the eleventh 
International Tramway Congress, held in Paris in 1900, to collect 
information and prepare a report upon legislation in all countries 
relative to tramways and light railways. In the course of his enquiries 
he had been brought in touch with various governmental and other 
officiala who had the regulation of light railways in various Continental 
and American cities. In Continental countries the official was nesrly 
always an expert. Large reforms affecting large areas where many 
divergent interests were included must be carried out by some higher 
authority than any one of the local elements could furnish. As 
examples of work carried out in a nations] epirit, he referred 
especially to the light railway system of Belgium, the underground 
railway system of Paris, the abolition of accumulator traction in 
Germany, and the experiments upon the military railway at Zossen. 
Although the idea of municipal control was rapidly spreading on the 
Oontinent, it must not be confounded with what seemed to be the 
ideal of the ordinary English local authority—namely, to construct 
and work the tramways and light railways within its limited 
area without any reference to the rest of the world. Oontinental 
municipalities were, as a rule, content to construct the permanent way 
and to grant a long lease to a private company or companies to equip 
and work the line. Further, it was the universal practice to grant 
the greatest possible facilities to light railway companies to bring 
passengers and goods from the country into the towns, and 
rive verst He had noted many points of theoretical similarity 
between English practice and that on the Continent; but one 
feature relating to the authority for granting powers to con- 
struct and work light railways and tramwsys he had not found 
elsewhere than in Eogland—namely, the loca: enquiry held in open 
court by the Light Railway Commissioners under the Act of 1896. 
From the success which had attended that departure he suggested 
the advisability of constituting a similar tribunal for reference 
in all sevondary lines in London, and at the same time of 
strengthening and enlarging such a commission by the addi- 
tion ot expert engineers of world-wide experience, able to advise 
upon the various traffic problems both theoretically and practically. 
The new tribunal should be an enlarged light railway commission, 
answerable only to Parliament, and should consist of experte. One of 
their first duties should be to formulate a scheme, and to endeavour to 
step in advance of public opinion. As to goods traffic, some might be 
conveyed by night by tramway. The new tribunal might prohibit 
goods traffic in certain streets during the day. The tribunal sb ould 
attempt to secure co-ordination and subordination between railways, 
tubes, trams, and light railways. There would then be no competition 
between those, but each class would develop its own class of traffic. 
The local veto did not exist on the Continent. The local authority 
had the fullest deference paid to its wishes by every promoter or com- 
pany seekiog a concession within its area, and it could make sugges- 
tions which were considered, but it could not prevent any scheme tom 
going forward. It many States it was the duty of the municipal or 
provincia] council itself to submit the scheme to the Government 
department. 

Mr. H. L. Cripps, puiliamentary agent, said that during the 
25 years 1878 to 1902 his firm was concerned for the promoters in 
851 private Bills and 3,413 petitions. No more satisfactory tribunal 
for the conduct of business of that class than committees of Parliamert 
was possible. He could scarcely recollect more than one or two cases 
in which real injustice hal been done. Generally speaking, the 
decisions of committees ot Parliament were very certain and regular, 
and in 90 per cent. of the cases submitted to him he could confidently 
advise clients as to their chances of success. He believed all those 
interested in the actual conduct of the business and most competent 
to jadge were satisfied with the decisions and procedure. As to the 
alleged cost (f parliamentary procedure, where the work was in the 
hands of those who knew their business it was small considerirg 
the magnitude of the interest involved. He believed that the public 
interest demanded a hearing before two committees of Parliament. 
He had had to consider the question of underground railways in 
London, and also tramways. He did not think that the provision of 
necessary railways and tramways was more difficult now than 20 years 
ago. He agreed that when promoters brought forward their own 
schemes there was a difficulty in making them form part of a com- 
prehensive plan. 

The Chairman: i)o you think the difficulty would have been 
removed if there had been & permanent competent authority to con- 
sider the whole question of locomotion and put forward certain 
regulations’ I do not mean to judge it. 

With certain qualifications I should agree with you. I think it 
would be a drawback to any fair decision of Parliament to have any 
sort of propositiors for dealing with the matters you refer to excluded 
from its consideratiou. If the Board were considering two or three 
different schemes, and were going to recommend one to Parliament, 
with the result that the other two would be shut out altogether, that 
would be a misfortune, because Parliament, which must be the supreme 
authority in these matters, would be deprived of the material which it, 
would otherwise have on which to decide, 
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What you say is that Parliament should always have the final 
decision? — Ves, and it should have all the necessary material before it 
on which to demde. 

The witness said that the provisional order system was, in his 
opinion, convenient in cases where new powers were required which 
did not involve any controversy and were 1 but was quite 
unsuitable for cases in which deoisions had to grn between con- 
flicting intereste. In the latter cases the ultimate decision was rightly 
reserved to Parliament. Continuing, the witness said in 1892 he had 
strongly recommended that the whole question of London railway 
communication should be considered. 

And that is the opinion which you still hold, though you think that, 
omok to so many railways having been authorised since the City and 
South London Railway, there is not now the fall advantage to be 
reaped from it '—In one or two cases there may be room at present for 
more of these underground railwsys, and in the future the conditions 
of London may justify it. 

The witness, in reply to further questione, said that the question 
of London Tramway Bills had been under his consideration, especi«lly 
with reference to the operation of Standing Order 22. He had sub- 
mitted to some members of the Committee on Private Bill Legislation 
last year some suggestions on the matter, including the appointment 
of a general standing committee in the House of Commons on unop 
or practically unopposed business, to which might be referred the pre- 
liminary question as to whether or not a local pody had a sufficient 
reason for imposing a veto upon the introduction of a Tramway Bill. 
The occasional consideration of matters of complication, such as that 
now existing with regard to the London underground and other tail- 
way schemes, was one which might be usefully considered by a Royal 
Commission, whose report would be useful in enabling committees of 
Parliament to deal with the particular cises. On the whole, he 
thought no new or special tribunal was required. but the whole 
matter might be best dealt with by committees of Parliament acting 
upon the report of a Royal Commission. 


2 No. 16 


Telephone Wires 


this motorvan does not superseie but is additional to the many 
horse vans employed by the Ediswan Company for similar 
purposes. 

Signal Apparatus. 

We have recently repeived from Messrs. Estler Bros., 25, 
Laurence Pountney-lane, Cannon-street, E.C., a pamphlet 
dealing with Harvey's patent automatic electric tramway signal. 
This apparatus, we are told, is especially serviceable on sharp 
curves, at street corners, on single track where the turn-outs are 
far apart, and generally in a variety of cases where it is neces- 
sary to givea driver information as to whether he can safely 
proceed or not. It consists of a main solenoid, A (see the 
accomparying diagram), which receives current direct from the 
trolley wire by means of special contact plates suitably suspended 
above the trolley wire. The solenoid is wound with thin wire 
having a total resistance of about 750 ohms, consequently takes 
only a very small current. In the oore of the solenoid is a soft 
iron pluoger, G, which is connected to the semaphore arm, F, 
by means of linke. This arm is free to swing about the pin, 
F. Its normal position is down, indicating that the line is 
clear. But as soon as a car passes the contact-plate connec- 
tion is made, and current flows through the solenoid, which 
pulls the signal to the horizontal or danger position. It is held 
in this position by means of a catch, C, until the car passes the 
far contact plate, when current is conducted to the solenoids, B, 
which relesses the catch, C, allowing the sigoal arm to fall. As 
soon as the signal arm falls the circuit breaker, D, is openec, 
80 that current only flows through the solenoids, B, for a short 
period. All the necessary electrical connections are made from 
a small terminal block, H. The example illustrated is that of 
a single line of track having turn-outs which are invisible from 
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Harvey's Patent Automatic Electric Tramway Signal. 


At any rate, you are not opposed to the idea of a Board which will 
consider these matters and prepare them for Parliament, supposing 
it were found practicable to arrange the details ‘—I reserve my 
opinion. It is deatratts that Parliament should have every possible 
information. 

Would you do away with the Light Railway Commissioners ! —I 
think the original idea of the Light Railway Act, which was to give 
facilities for the construction of railways of an economical character 
in agricultural districts or in districts where otherwise the powers 
would not have been obtained, was a good one, but when it is extended 
so that it interferes with existing railways and important railway 
interests I am not in favour of it. 

The Commission adjourned. 


TRADE NOTICES AND NOVELTIES. 


The Royal Ediswan Motorvan. 


We are informed that, owing to the continually increasing 
demand for the Royal Ediswan electric lamp, and the difficulties 
experienced in getting stocks delivered quickly enough by the 
now antiquated method of horse traction, the Edison and Swan 
United Electric Light Company, Limited, declded to adopt 
motor traction for this purpose, and the first of thelr motorvans 
recently commenced its duties. These comprise a daily trip 
from the works at Ponder's End with a stock of lamps for head 
office in Queen-street, City ; thence supplies are taken to the 
various contractors in other parts of London. Oa its return in 
the evening, the van carries a load of empties and raw material. 
The vehicle is rated as a 94-h.p. two-ton lorry, and is 16ft. 11ip. 
long by 5ft. Sin. wide over all. The body is finished in dark 
blue, pe out in white letters, with a large Royal Ediswan 
lamp in natural colours on the back, It should be stated that 


each other, but provided with double trolley wires, consequently - 


two signals are necessary and four contact plates. A oar 
approaching from, say, left to right would proceed if the 
signal on the left were down, and would on ing the near 
contact plates set the signal on the right to danger. Passing 
the far contact it would release the signal on the right, indi- 
cating thet the line was clear again. In practical use the 
apparatus has given complete satisfaction we understand. 


Transformers. 


Messrs. Crompton and Co., Limited, Aro Works, Chelmsford, 
have sent us a copy of their new price list of single-phase 
transformers. In designing these transformers, Messrs. Crompton 
and Co. tell us they have borne in mind that a good transformer 
must have thorough insulation of a permanent nature capable 
of withstanding damp, a high all round efficiency, good regula- 
tion, no ageing, small magnetising watts and current, sound 
and simple mechanical construction. They are of the core 
type, the windings being outside the iron. Reduction of the 
light load losses has been made the first conrideration. The 
totally enclosed transformers will give their rated outputs 
without oil or other artificial cooling. For farther particulars 
we must refer the reader to the list in question. 


High-Conductivity Copper Castings. 


Messrs. J. Tylor and Sons, Limited, 2, Newgate-street, 
London, E.C., inform us that they recently submitted to the 
Westminster Testing Laboratory some samples of copper cast- 
ings to be tested for copper resistivity. The results of these 
tests were most satisfactory. especially as rezards the high con- 
ductivity registered viz., 90:08 and 90°01 per ceut. Messrs. 
Tylor and Sons believe they have now mastered the many dif- 
culties with which manufacturers of this description of metal 
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person receiver and manager to enable some money to be borrowed for 
the purpose of commencing further proceedings in competition with the 
River Plate Company. He refused the motion. 


have to contend—a fact which should be of considerable interest 
to our readers. 


Tachometers. 
A booklet which we have received from Messrs. Thos. 
Thompson and Oo., 35, New Broad-street, London, E.O., gives TRAM AND ’BUS COLLISION. 


a very clear description of Thompson’s (new system) standard 
tachometers or speed indicators. We understand that these 
instruments are now in use in many of the most important 
electric generating stations in this country, and are being 
adopted by some of the leading firms of engine builders, who 
express themselves He cs rd as to their sensitiveness and 
efficient working. The et in question is well illustrated. 


Aecessories. 

From Messrs. Plutte, Scheele, and Co., 18-19, Queenhithe, 
London, E.C., sole agents in this country for Schmahl and 
Schulz, manufacturers, Barmen, we have a catalogue of electric 
light accessories. These include lampholders, tumbler switches, 
cut-outs, ceiling roses, counter-weight sete, fuse-boarde, ball 
and spider fittinge, main switches, portable hand lamps, brass 
brackets, and ornaments fur ceiling roses or reflectors on 


holders. 
Separate Driving. 

The advantages of the separate driving of metal-working 
machines by means of electric motors are dealt with in Pamphlet 
No. 8 just issued by the Lahmeyer Electrical Company, Limited, 
109-111, New Oxford-street, London, W.C. This pamphlet is 
profusely illustrated, and cannot fail to interest those who have 
this method of driving under consideration. 


In the Court of A peal, before Lords Justices Romer and Oozens- 
Hardy, the case of Phillips and wife v. the London General Omnibus 
Company, Limited, and the London United Tramways (1901), Limited, 
was mentioned. As stated in our last issue, the plaintiffs were awarded 
22, 500 and £430 special damage against the defendante for personal 
injuries sustained in a collision between &'bus and an electric tram owned 
by the defendants respectively. The defendante had given notice of 
motion for a new tria], and now applied for a stay of execution. 

The defendants having offered to pay the plaintiffs the £430, not to 
be returned under any circumstances, 

The Court granted a stay of execution as to the £2,500. 


ST. PANCRAS ELECTRIC LIGHT WORKS. 


In the Chancery Division of the High Court on Wednesday and 
yesterday Mr. Justice Joyoe was 88 5 in hearing evidence in the 
case of Colwell and others v. the St. Pancras Borough Council, which 
was an action brought to restrain the defendants from causing a 
nuisance to the plaintiffs in the working of the combined generating 
station and dust destructor of the St. Pancras Borough Council. The 
case had not concluded when we went to preas, and we propose to deal 
more fully with it in our next issue. 


APPOINTMENT OF RECEIVER. 


In a debenture-holders’ action of Grant v. Venner James and Oo , 
Mr. Justice Swinfen Eady appointed a receiver and manager of the 
defendant company, who carried on the business of manufacturers of 
electric accumulators. The appointment of manager was, however, 
limited to one month without further application to the Oourt. 


COMPANIES’ MEETINGS AND REPORTS. 


BLACKPOOL AND FLEETWOOD TRAMROAD. 


The report of the directors for the past half-year shows that, with 
the amonnt brought forward from last year, the balance o proie after 
providing for debenture interest, is £10,677. 10e. 8d., and the directors 
recommend a dividend at the rate of 9 per cent. per annum—1 per cent, 
of an increase—which will absorb £6, 760, writing off £1,500 to deprecia- 
tion, and putting £500 to a special reserve. This leaves a balance of 
£1,927. 10s. 8d. to be carried to the current half-year. The number 
of passengers carried during the half-year was 1,469,964, and the total 
receipts amounted to £21,404. 8s. 6d. The total expenditure was 
£9,982. 1s. 9d., as against £9,843. 15s. bd. for the corresponding 
half of last yeer, and the total income was £21,393. 14s. 3d., against 
£21,033. 11s. The income has increased in spite of disadvan- 
le uita weather, and there ig also a decrease in expenditure. The car 
mileage run during the half-year was 575,065, against 566,047. 


PERSONAL. 


The Newcastle Tramways Committee have increased the salaries 
of the superintendent mechanical eogineer, Mr. G. Olaughton, and 
the superintendent electrical engineer, Mr. W. Dalton, both of the 
Manors power station, Newoastle, from £200 to £260 per annum. 

Mr. G. F. Metzger, A. M. I. O. E., M. I. E. E., having been appointed 
consulting engineer to the Manchester Corporation for the completion 
of the work initiated by him as their city electrical engineer, has 
started practice as consultant in electrical and mechanical engineering 
at 3, York.street, Manchester. 

Mr. A. R. Fearnley, the Birkenhead tramways manager, who has 
accepted a similar position under the Sheffield Corporation, was on 
Sunday presented by the employés of the Birkenhead Oorporation 
tramways department with a handsome solid silver table lamp. Mr. 
R. Ohadwick presided, and he, along with representatives of the 
different branches under Mr. Fearnley's control, spoke of the high 
esteem in which Mr. Fearnley had been held by the whole of the 
lE ode Mr. J. Swale acted as hon. secretary for the presentation. 

e Right Hon. Sir Alfred C. Lyall, G. O. I. E., K. O. B., K. C. S. I., 
s T rune the Board of W. T. Henley's Telegraph Works Company, 
imited. 

Mr. A. E. Aspinall is leaving the service of the British Westing- 
house Electrio and Manufacturing Company. Limited, for that of the 
De Beers Consolidated Mines, Limited, Kimberley, and will act in the 
capacity of manager of the costs department. He leaves for Africa on 
the inst, 


GREAT NORTHERN, PICCADILLY, AND BROMPTON 
RAILWAY. 


The directors report that the capital P WE ov during the half. 
year to Dec. 31 last amounted to £1,175,504. The estimate for the 
current half-year is £900,000. The progress of the works during the 
past half-year has been satisfactory. The Bill promoted by the Com- 
pany in the last session of Parliament received the Royal assent on 
Aug 11, 1903. Under this Act further capital powers to the extert 
of £250,000 in shares, with £83,000 borrowing powere, are authorised. 
The rent due from the Underground Electric Railways Company of 
London, Limited, under the terms of the agreement tor lease dated 
Jan. 13, 1903, up to Deo 31, 1903, permits of a dividend at the rate 
of 4 per cent. per annum, and a resolution declaring a dividend will be 
submitted to the meeting. The dividend declared st the last half. 
yearly meeting covered the period ended Aug. 1, 1903. The proposed 
eer will therefore be for the balance of the year (five months) to 

. 81, 1903. 


NORTH METROPOLITAN TRAMWAYS. 


The report of the directors for the half-year ended Dec. 31 last 
states that gross receipts amount to £350,821, and the total expendi. 
ture amounts to £311,817, leaving as net profit £19,003. Adding 
£407 brought forward from the last account, and the £2,625 received 
from the Metropolitan Electric Tramways, Limited, for debenture 
interest, there is a balance of £22,055. The sum available for division, 
after providing for debenture interest, is £19,410. It is proposed to 
appropriate £17,797 to the payment of a dividend at the rate of 4 per 
cent. per annam on the ordinary shares. The balance of £1,662 will 
be carried forward. The number of passengers carried was 68,451,670, 
a decrease of 11,255.759. Traffic receipts amounted to £321,777, a 
decrease of £56,948. The average number of cara running was 
485:46, a decrease of 95:81. The sum of £20,904 has been charged 
sgainst revenue for maintenance of permanent way. 


LEGAL INTELLIGENCE. 
SNOWDON ELECTRIC RAILWAY. 


Before Mr. Justice Swinfen Eady in the Ohancery Division on 
Thursday last week, Mr. Eve, K.C., moved in the matter of Sir Richard 
Henry Willisms-Bulkeley v. the Portmadoc, Beddgelert, and South 
Snowdon Railway Company for an injunotion to restrain the defendants 
from further proceeding under a notice to treat. The defendants had 
powers to construct an electric railway in Carnarvonshire and Merioneth- 
shine, and to erect stations and necessary appliances, and to compuleorily 
acquire land for the purposes of the railway. They had served plaintiff 
' with notice to treat in respect of land on which they proposed to con- 
struct a generating station, and to lay pipes to carry water from the 
lakes, The plaintiff contended that these did not come within the 
purposes for which defendants were entitled to take land compulsorily. 
Alfter hearing the arguments, His Lordship said the plaintiff was 
not entitled to the injunction. The defendants’ Act qontemplated that 
the railway would be electric. A generating station and a supply of 
' water would consequently be necessary, and the defendants were entitled 
to acquire land compulsorily for these purposes. 

The motion was accordingly dismissed with costs. 


BRIGHT’S LIGHT AND POWER. 


A motion by debenture-holders for the appointment of Mr. Harry 
Seymour Foster as receiver and manager of Bright’s Light and Power 
Company, Limited, came before Mr. Justice Swinden Eady in the 
Ohancery Division on Friday. Mr. Bennett appeared in support of 
the motion, and Mr. Eve, K.C., M.P., for the River Plate Electric 
Company, Limited, which had a prior eucumbrance, and had obtained 
judgment which it was proceeding to execute in the Argentine, where 
the property charged was situate. 

His Lordship said that, if a receiver was appointed, there would be 
nothing for him to receive. A person in the Argentine had taken 
possession of the property, The Court was asked to appoint another 


WATERLOO AND CITY RAILWAY. 
The report of the Waterloo and City Railway Company for the half- 
ear ended Deo. 31 last, to be submitted at the meeting on the 11th 
inst., shows 4 total outlay of £606,500 on capital account to Dec. 31 
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last, being the same as at June 30, 1903. Gross receipts, less Govern. 
ment duty, amounted to £17,206, and working expenses to £8,032, 
being at the rate of 46°44 per cent., as compared with 44°45 per cent. 
for the corresponding period of 1902. The balance available for dividend 

after providing for interest on debenture stock, is £8,455, and a dividend 
at the rate of 3 per cent. per annum on the ordinary shares will abeorb 
£8,100, leaving £354 to be carried forward. The number of passengers 
carried during the past six months, exclusive of season-ticket holders, 
was 2,240,864, showing a decrease of 66,277. The season-ticxet holders 
on Dec. 51 last numbered 1,434, as against 1,243 at the end of December, 
1902. 


MARCONI INTERNATIONAL MARINE COMMUNICATION. 


The ordinary general meeting of the shareholders in this Company 
was held on Tuesday at 18, Finch-lane, Major S. Flood Page presiding. 

The Chairman, in moving the adoption of the report (vide last 
issue) stated that the efforts of the Board during the past year had 
been directed mainly towards obtaining a permanent basis for profit- 
able business in the future, and a considerable further extension of the 
Company's operations had been the result. A year ago 25 ships were 
fitted with the Marconi system, as compared with 54 to-day, and if 
only a few more land stations could be secured in some of the countries 
on the Continent of Europe the number would be still larger. 
Wireless telegraphy was even yet apparently something mysterious 
and intangible to the publio, in spite of what Mr. Marconi had done, 
and in spite of its practicability and utility, as evidenced by the 
many connections which were being regalarly and commercially 
operated. It was, therefore, important that, when largely by their 
own ellorts an almost universal demand should arise for tbis new 
system of communication, they should find themselves in the position 
of meeting such a demand upon terms that would tend to exclude 
the competition of the so-called other iaventions. They bad estab- 
lished at great expense a world-wide organisation of shore stations for 
ship telegraphy, extended through agreements with Lloyd's and with 
the Governments of Great Britain, Canada, Italy, Newfoundland, and 
others, which offered the shipping companies taking their apparatus a 
large choice of posts with which to communicate, and it was valy fair 
that this advantage, which had been gainon through the merits of the 
invention which their companies had been formed to work, and by 
their commercial enterprise, should not be artificially taken -away by 
legislation. To do so would entail great commercial injustice so far as 
they were concerned, and it would hare the further disadvantage of 
rendering their system liable to disorganisation by the bad working 
of other systems over which they had no control. They protested 
against any Government being permitted to deprive them of the 
fruits of their labour, but he was glad to say that there was no reason 
to suppose that the British Government would support any such measure 
of confiscation. Nearly all the big shipping lines now were fitted 
with the Marconi system, and when this Oompany had stations in 
Spain and Portugal they would doubtless get all the companies whose 
ships traded to the East or to South Africa. Since the issue of the 
report the Board had learned from the manager of the Canadian Com- 
pany that an Order in Council had been passed instructing the Minister 
of Marine in the Cansdian Government to contract with the Marconi 
Company for the equipment of all the wireless telegraphic stations 
which the Government proposed to establish on the St. Lawrenoe. This 
river was credited with being dangerous in respect of navigation, and 
it had long been under contemplation that sometbing of the kind now 
decided on shonld be done, and he was sure that owners of vessels 
using the St. Lawience would be glad to hear of the intention of the 
Canadian Government. Asa company they were extremely indebted 
to that Government for the assistance afforded by them to Mr. Marconi 
about two years ago in carrying out certain experimenta. 

Mr. H. J. Davis seconded the motion, which was agreed to 
uninimouely. 


METROPOLITAN RAILWAY. 


The half-yearly general meeting of the proprietors of this railway 
was held on Friday at the Cannon-street Hotel, Mr. John J. Mellor 
piesiding. 

The Chairman, in moving the adoption of the report (which we gave 
last week), expressed the satisfaction of the directors at being able to 
point on that occasion to an increase in receipts in practically every 
department, with, at the same time, a diminution in the expenses. The 
largest business ever done by the railway was in 1899, ia which year 
96,000,000 passengers were carried. In 1900 the Central London Rail- 
way was opened, and in 1901 this Company felt the full e!l-ct« of the 
competition. In that year their passenger traffic dropped to 87,821,000, 
aud they touched the low-water mark of their business in recent years. 
Their efforts to regain it had been so euccessful that in the year just 
closed they carried 94,000,150 passengers, or only 2°18 per cent. less 
than in 1899. To put in another way, of the 8.C00,000 passengers 
who forsook them in 1901. 6 000,000 had already zome back to 
them, no fewer than 4,250,000 returning to them last year. 
The new Harrow and Uxbridge line, which was expected to be a 
feeder to their system. would, it was hoped, be open for traffic 
during the course of the present half year. Alluding to the progress of 
the work of electrification on the Company's system, he stated that the 
power-house at Neasden was practically completed, and was ready for 
receiving the main machinery for generating the electric current which 
was to revolutionise the traffic on the railway. There was every reason 
to be satisfied with the work at Neasden so far as it had gone. On 
the 8th inst. he visited the Westinghouse works. accompanied by the 
general manager and the electrical engineer, and they had every reason 
to be satisfied with the quality of the work. so far as they could judge 
of it iu its incomplete state. He believed that the contractors were 
anxious to turn out a thoroughly good installation, and they had every 
inducement to do so, for the whole contract was in their hands, and 
they were solely responsible for it. The centre of the great dynamos, 


or field magnets, as they were called, was a ponderous mass of 
solid ateel weighing about 16 tons; and this t mass of metal, 
after it was wound with the neccssary coils of copper to maintain 
it at a high state of magnetism, had to make unceasingly, day and 
night, 1,000 revolutions a minute, and would produce, each one of 
them, 5,000 h.p. of electric energy at 11,000 volts, three-phase. If 
any flaw existed in the casting there would be a danger of this great 
mass of metal flying in pieces. To make assurance doubly sure, how- 
ever, the contractors went to Messrs. Armstrong, Whitworth, and Oo., 
at whose works these centres were being made by what was known as 
their compressed fluid steel process. It was a costly procees—about 
£60 per ton—but it secured absolnte homogeneity of material. Mr. 
Parker had reported to him that the main high-tension cables were 
being delivered to time, and about 12 miles had been leid. This work 
was progressing at a rapid rate. The conductor rails, from which the 
current was picked up by tbe trains, were being placed in position upon 
the insulators on the road, and about 22 miles of this work had been 
completed. The question of obtaining the sites n for the sub- 
atations on the Circle had proved a difficulty, but this bad at last been 
surmounted and the buildings were in progress. The first portion of the 
relling-stock was being delivered at their works at Neasden prepsratory 
to receiving the electrical equipment which would be put upon them 
1 the Westinghouse Company ready for operating the railway traffic. 

e directors expected that some portion of the Metropolitan syatem 
would be running electricslly by Midsummer, but they were largely 
dependent on the preperecueee of the District Company —so far, at 
least, as a portion of their system was concerned. They and the 
District Company were acting together—at any rate. so far as regarded 
this work—through the medium of the joint consultative committee. 
Difficulties in so large and complicsted an undertaking might possibly 
present themselves, but they hoped. by mutual and conciliatory action, 
to move forward without friction to the speedy and successful completion 
of an undertaking which was so essential to the interests of both com- 
panies. The directors had already appointed the officers for running 
the generating station and superintending the electric working gene- 
rally. and by the aid of this stall a g deal of their own work of 
installation was being carried out. The directors bad lately entered 
into negotiations with the Great Central Oompany for the settlement, 
or rather adjustment, of certain claims which they bad upon that 


company, and which that company, in turn, had upon them. They 


had already had one or two conferences, and they had met in a 
thoroughly frank and friendly spirit. Having warmly recognised the 
services ot the general manager and staf). he observed that wbeu the 
system was ''electrified," the service accelerated, and travelling on the 
Circle made as pleasant as it was now unpleasant, it was not unreason- 
able to anticipate that their traffic on that portion of their system 
might be increased by 50 per cent. 

Sir C. MoLaren, K.C., M.P., scconded the motion. which was 
adopted unanimously. 

A apecial general meeting was held subsequently, when a resolution 
was adopted authorising the Company to promote a Bill in Parlia nent 
to convert and consolidate their existing capital. to raise additional 
capital, and for other purpos s.” 

A further resolution was afterwards passed approving a Bill con- 
ferring farther powers on the District Company as regarded Clause 17 
of that company's Bill relating to the powers of the two companies 
as to lands and buildings on the City lines. 


CHARING CROSS AND STRAND ELECTRICITY. 


The ordinary general meeting of the shareholders in this Corpora- 
tion was held on Wodnesday at the offices, 60, St. Martin'a-laue, 
W.C., Mr. William Francis Fiadgate presiding. 

The Chairman, in moving the adoption of the report (which 
appeared in our last issue), said the shareholders might consider that 
the Oorporation's progress for the past year had been, om the whole, 
most satisfactory. In the two districts, the West-end and the City, 
altogether 146,700 8-c.p. lamps had been added. In no other metio- 
politan area had so large an increase in lamps been made in any one 
year. Regarding the Oity, there was £200,000 of capital at present 
unproductive, In the West-end there was s capital of £923,000, 
20 per vent. of which was at present unproductive, in the sense that 
the Company had stations at Lambeth, Maiden-lane, and St. Martin's- 
lane, ia each of which there were possibilities of furthor developments. 
The Company had, at very great expense, laid down a trunk main 
from Bow to the West-end. That main was the most important feature 
of the Company s existence. It had been laid with very great previ- 
s'on, and at present it was only being used at half its capacity. With 
regard to the progress in the West end, lamps had increased to the 
extent of 55,526. The directors were not wholly satisfied with the 
increase in reveaue shown, but the cause of the disappointment had 
ben an absence of f g. The local consumption had been exceedingly 
satisfactory. The Coupany had earned sufficient to pay the dividend 
recommended — viz., 10 per cent. for the year. The Board, however, 
had come to the conclusion that in the solid interests of tbe share- 
holders it would be better to hold a certain amount of the dividend in 
hand for the moment. The carry-forward, as recommended, was 
£3,140, which wes a respectable figure, but not a large one. Under 
tbe circumstances the Board had decided to move an amendment to 
its own report, 1c dueing the dividend by 2 per «ent, The result was 
that £10,140 would te carried forward to the 1reveaue account. 

The report and accounts were adopted, and a motion that a dividend 
of 44 per cent. on the cumulative preference shares be duly paid, and 
that a dividend at the rate of 8 per cent. for the year ended Dev 31, 
1903, on £350,000 of the ordinary share capital of the West-end uuder- 
taking be declare d and paid, was carried. 

An extraordinary meting followed for the purpose of passing a 
resolution to the «tlect that the capital of the Company be increased 
by £500,000 by th« creation of 100,000 shares of £5 each, of which 
50,000 shall be issued as ordinary and 50,000 as preference shares, 
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GREAT NORTHERN AND CITY RAILWAY. 


The half-yearly general meeting of the proprietors of this railway 
was held at River Plate House, Finsbury-cireus, on Tuesday, Sir 
Charles Scotter presiding. 

The Chairman, in moving the adoption of the report (vid« last 
issue) congratulated the proprietors on the completion of the line, 
which had taken about four years to construct Considering the nature 
of the undertaking, and the many difficulties which had had to be 
faced, he considered that the engineers and the contractors might be 
proud of their achievement, He explained the nature of the railway, 
which has been described in this journal, and stated that the extension 
to the Bank, which was regarded as an important factor in connection 
with the success of the undertaking, had not yet been commenced. It 
was hoped that within a short time the money market would be in 
such a state as to enable the capital to be got on reasonable terms, in- 
which case there would be no further delay. He had told the share- 
holders over and over again at the different half-yearly meetings that 
the proposed fare from end to end of the line would be 2d., and that 
policy would be adhered to. The line would be opened for public 
traffic between Moorgate-street and Finsbury Park so soon as the 
necessary certificate had been granted by the Board of Trade. The 
inspectors of that department had already made a careful inspection 
of the entire undertaking, and had expressed their opinion to the 
engineers that it was much in advance of any of the other tube rail- 
ways. Owing, however, to a few minor details in reference to the 
sigaallio;, Colonel Yorke had arranged to make a final inspection next 
Saturday, when it was expected that permission would be at once given 
for the opening of the hne. He desired to make a few remarks to 
try and remove the impression that people had as to there being an 
element of danger in riding on ''tube" railways. A scare was 
undoubtedly created iu consc uence of the deplorable disaster on the 
Paris Metropolitan line, but he had been told on authority that few, 
if any, lives would have been lost in that accident had the lights not 
gone out, and so created a panic among the passengers. The reports 
published in the newspapers on that terrible event nad an immediate 
effect on the receipts of the electric railways in London. Those of 
the Central London at once declined, and even the Waterloo and City 
line traffic was adversely attected. In his opinion the Great Northern 
and City Railway would be one of the safest places to be in in London. 
The electric lighting on the railway would be quite distinct from the 
motive power, so that if the latter failed, the stations would not be 
thrown into darkness. The two systems would be quite independent 
of each other. Inaddition, provision had been made for at once illumi- 
nating the stations by gas, in the event of both electric systems failing 
simultaneously. Should the trains come to a standstill, passengers 
would be able to get out on either side and proceed on a concrete foot- 
path to the nearest station. All the material used in the construction 
of the stations and elsewhere was fireproof, and, in fact, every known 

recaution had been taken to render an outbreak of fire impossible. 

he carriages would be roomy and lofty, and fitted with comfortable 
seats. It was proposed to run trains every three minutes, and the 
time occupied on the journey from Finsbury Park to Moorgate-street 
would be abeut 15 or 14 minutes. The line served a densely-populated 
district, and the Board believed that, with cheap fares and good 
accommodation, it would become the popular means of travelling 
between the North of London and the City, and that, ultimately, it 
would prove a great financial success, In conclusion, he moved the 
adoption of the report. 

The Earl of Lauderdale seconded the motion, which was agreed 
to unanimously. 

A special general meeting was afterwards held, at which the Com- 
papy'é Bill in Parliament, seeking for an extension of time for the 
completion of a small portion of the line at the south end of Moorgate- 
street Station, was approved. 

After the meeting a number of the shareholders were afforded the 
opportunity of travelling over the railway, a special train being held 
in readiness at Moorgate-street Station for the purpose. 


CITY AND SOUTH LONDON RAILWAY. 


The ordinary general meeting of the proprietors of this railway 
was held at the offices, Finsbury-pavement, on Tuesday, Mr. Charles 
G. Mott presiding. 

, Iu moving the adoption of the report (which appeared in our last 
issue) the Chairman referred with great regret to the diminution in 
the dividend, which, however, he pointed out had been caused by 
exceptional circumstances. During the process of conversion of the 
London County Council tramways the ordinary traffic of the tramways 
was very much interrupted, and a great deal of traffic was thus thrown 
on their railway in the corresponding period of 1902, and up to the 
middle of February, 1903. The electric tramways were opened in 
May last, and the Company had sinee had to compete with this new 
and improved system, which had taken a good deal of traffic from 
their railway. The minimum fare charged on the tramways also was 
d., while the Company's own minimum fare was 1d. Their position, 
however, was not by any means so hopeless as it appeared. 
They were steadily recovering the traffic they had lost, and 
the receipts of the first five weeks this year showed an increase 
of £1,000 on those for the corresponding period of 1902, when the 
horse tramways were working, and the circumstances of the Company 
were the samo as they were at the present time, except that they now 
had to compete with the tramways worked by electricity. He then 
dealt with the details of the revenue account, pointing out that the 
decrease in the number of passengers carried in the halt-year had been 
1, 166,137, as compared with the numbers carried in the December half 
of 1902, and that the receipts had been £10,957 less. From season 
tickets they had received £1,112 more, There had been various 
decreases in the working expenses. The ratio of working expenses 
rose from 44°04 per cent. in the December half of 1902 to 47:86 per 


cent. in the past half-year consequent on the diminution in the traffic. 
The ratio was still very low, at 47 per cent., but he hoped to see 
it much lower in the future, Everything was done during the past 
half-year to see in what way an impruvement could be brought 
about in the position of the Company and with a view to making 
the line more attractive. They, in the first place, reduced the fare 
over a portion of the system—the section between the City and the 
Avgel—but while there had been a large increase in the number of 
their passengers from this redaction, there had been no improvement in 
the receipts. They had, therefore, not introduced any further reduc- 
tions on the rest of the line, but the charges for season tickets for six 
months and three monthe had been reduced to the same rate as those 
for 12 months; and monthly season tickets had also been issued. The 
result had been largely to increase the number of their season-ticket 
holders. It was hoped that the Great Northern and City Railway 


would be opened next week, and arrangements had been made with 


that company for through bookings, and they were also going to 
arrange with them for through season tickets. There were further to 
be through bookings over a portion of the South-Eastern Railway, and 
it was hoped shortly to introduce through bookings over the Metro- 
olitan. "There would bea joint station at Old-street with the Great 

orthern and City Railway, with whom there would also be a connec- 
tion by means of a short staircase at the Moorgate-street Station. The 
Board attached great importance to the proposed extension to Euston. 
They believed tbat the cost of working it would be very small, 
that the capital expenditure would not be excessive, aud that 
the Company would obtain a very large traffico apart from local 
traffic—from the five railway companies they would be brought iato 
connection with at King's Oross, St. Pancras, and Euston, by this 
extension. They felt that its construction should, therefore, be pro- 
ceeded with. as soon as it could be prudently undertaken. The 
negotiations with the five other companies would take a long time, and 
until the plans were settled, contracts could not be entered into. 
When the time arrived he hoped that the position of the money 
market and of the Company's own finances would enable the Board to 
eri the necessary capital on terms which they would consider satis- 
actory. 

Mr. C. Seymour Grenfell seconded the motion. 

In reply to questione, the Chairman stated that the suggestion to 
extend the Company's system to Tooting was an important one. It 
would, however, be very imprudent at the present time to endeavour 
to raise the large capital which would be required to construct this 
extension. What they proposed to take in hand first was the Euston 
extension, because it would only involve the outlay of a very moderate 
amount £400,000 odd— and they felt quite certain that it would pay 
handsomely. 

The motion was then unanimously adopted. 


CENTRAL LONDON RAILWAY. 


The half-yearly meeting of the proprietors of this‘ railway was held 
on Wednesday at the Holborn Restaurant, Sir Henry Oakley presiding. 

The Chairman, in moving the adoption of the report (vide last 
issue), observed that nothing of any material consequence in the 
working of the Company had taken place during the past six months. 
At first blush the revenue account did not look so bright as usual. 
Compared with the corresponding half-year of 1902 a decrease was 
shown in the receipts of £6,545. owing to 650,000 fewer passengers 
having been carried. The traffic of the previous year, however, was 
abnormally swo:len by the multitudes of people who flocked to London 
for the Coronation and its attendant festivities and attractions. The 
result was that the Company’s receipis for that year showed an advance 
of 10 per cent. sgainst a decline of 14 per cent. last year. Taking 
1902 and 1903 together they had an improvement of 85 per cent. The 
accounts, as a whole, presented no discouraging features. The 
net result of the six months’ working was that the Board were 
enabled to psy dividends on all classes of stock at the rate 
of 4 per cent. per annum, to add £10,000 to the reserve fund, 
raising it to £30,000, and to carry forward £36,000, or £9,0C0 more 
than was brought into the accounts at the beginning of the year from 
1902. About 12 months ago it became necessary to consider the 
question of making a radical change in the system of working, and he 
was pleased to state that the new system of working had answered 
admirably. The motor-carriages were more economical and quite as 
reliable as the engines. The sub-station at Bond-street was now 
practically completed. This station was fər the purpose of separating 
the lighting and the power required for the lifts from the motive power 
for running the trains, so that, in the event of any accident or stoppage, 
the tunnels could be lighted from end to end and pasiengers taken up 
or down the lifts. The large fan at Shepherd's Bush was in regular 
working order, and it had effected a great improvement in the ventila- 
tion of the tunnels. It was only right to say, however, that the 
ventilation was not yet perfect, but it was hoped still further 
to improve it as time went on. Some time ago considerable 
complaints were made with regard to overcrowding on the line 
during the busy hours of the day. The manager went thoroughly 
into the matter, and, as a result, the number of trains run between 
8 and 10.30 in the morning had been increased. This had naturally 
added to the costs of working, but, on the whole,the expenses remained 
practically the same. A final settlement with the Electric Traction 
Company had at last been arrived at. As was usual in the case of 
large contracts, certain questions arose on which there were differences 
of opinion. These were referred to Sir Bepjamin Baker, who acted as 
arbitrator, and upon his decision the Board had agreed to hand over 
the securities, amounting to £58,000, which they had kept in hand, 
until the points in dispute were finally disposed of. 
say that, after three years’ experience, the works had been found to be 
substantial, and did credit tothe contractors. Dealing with the capital 
account, he tated that the expenditure of the half-year was about 
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£44,000, mainly on works already commenced. The estimate of 


farther capital expenditure was given as £160000, but there was 
nothing to lead the Board to suppose that such a sum would be required 
for the present. In fact, no serious addition to the capital was 


contemplated. 
Lord Knollys seconded the motion, which was carried 
unanimously. : 


HARROW AND UXBRIDGE RAILWAY. 


The half-yearly meeting of the proprietors of this railway was held 
at Cannon-street Hotel. 

Colonel J. J. Mellor, who presided, in moving the adoption of the 
report, stated that the Metropolitan Company had now contributed the 
whole of the amount authorised to be subscribed by them to the under- 
taking. Although the completion of the railway had been delayed, 
owing to the heavy rainfall last year, the works were in a very forward 
stata, and it was expected would be ready for opening in April next. 
The line, when opened, would be worked by the Metropolitan Com- 
pany. It was not proposed to work the line electrically at first, but 
to use steam traction for a time. The electrification of the line was 
well in hand, and would be ready by the time the Metropolitan Railway 
introduced electric traction on their own line. 

The motion was adopted. 


SMITHFIELD MARKETS ELECTRIC SUPPLY. 


The report of the directors for the year 1903 states that the gross 
profit amounts to £6,691, an increase of £625, while the gross 
receipts have increased by £750. After providing for interest and 
other charges amounting to £2,630, placing a farther sum of £2,000 
to reserve fund and £1,500 to depreciation account, there remains a 
balance of £3,662. 13e. 11d., including £1,350. 18s. 7d. brought 
into the accounts from last year. This balance the directors propose 
to deal with as follows: by the payment of a dividend at the rate of 
4 per cent. for the year, £2,400; and to carry forward, £1,262. 
13s. 11d. It was considered expedient to adopt a uniform price for 
the current supplied to the shops in the markets, and this was done 
in the spring of 1903. This reduction to the consumers has proved 
advantageous to the Company, the receipts from the sale of current 


having substantially increased notwithstanding the lower average 


price obtained. It is also satisfactory to note that the cost of pro- 
duction has been again reduced. The new generating set refe to 
in the Jast report was installed in October last, and is working satis- 
factorily. The entire cost of this engine and dynamo has been met 
without raising farther capital. Oapital account has been credited 
with the cost of the set a PS | The plant and machinery 
5 are in good condition, having been fully maintained out 
of revenue. 


Dr. ABSTRACT oF REVENUE ACCOUNT. £ s.d. 
Generation of electricity . . 7,364 17 5 
Distribution and maintenance ..........—........ .⁊ 2,341 15 10 
Rents, rates, and tarkßeess . 1055 6 3 
Management expenses . 2,148 0 7 
Legal charges and insurance . 175 2 7 
Auditore e 8 36 15 0 

Total expenditurrttteeee . 13,119 17 8 
Balance carried to net revenue account . 6,691 5 

; £19,811 1 1 

Cr. £ s.d. 
Sale of current, less bad debt q 18,706 9 4 
Motor ronte qe ß 185 4 4 
Installation charge 2 e 807 1 6 
Sundry receipts, discounts, ete. ............ . q . 112 511 

£19,811 1 1 

Dr. AzssTRAcCU OF BALANCE-SHEET. . £ s. d. 
Capital Trip 118,000 0 0 
Debenture interest acerueddwᷓʒ ʒ eere .000 0 0 
Sundry creditors and deposits —€——— 2,495 15 6 
Reserve account for premium on redemption of deben. 

i ipod ree rr ocdis FFC 400 0 0 
Depreciation acooun⅛⅛ . .. 2,965 0 0 
General reserve fund account . . 4,080 0 0 
Net revenue account! 5,662 15 11 

| £132,603 9 8 

Cr. £ s. d. 
Capital CCo] 120,847 18 6 
Deposits and intereꝙPUM UH 4,118 14 7 
Sundry debtors for current pinks E R T 5,634 14 5 
Other debtors m—————— 488 1 5 
Rates, taxes, insurance, etc., paid in advance ......... , 155 8 6 
Stock on hand ...... TE 757 O0 10 
Oash at bank and in hanud........................ . . 625 14 2 

£132,605 9 5 


DUBLIN UNITED TRAMWAYS. 


On Tuesday the ordinary half-yearly meeting of the shareholders in 
this Company was held at Dublin, Mr. W. M. Murphy presiding. 

The Chairman, in moving the adoption of the report, said that the 
statement of accounts was the most satisfactory that they had yet been 
able to present to the shareholders. The net result might be summed 
up in a few words—viz., an increase jn receipts of £8,546, with 


increase in wurking expenses of only £216, so that nearly the whole 


of their increased receipts represented increased profits. e sum of 
£48,950. Os. 2d. was at their di for distribution amongst the 
shareholders, which included £2, brought in from the June account. 


This enabled them, after paying the usual rates of 6 per cent. on the 
preference and 6 per cent. on the ordinary shares, to place £4,000 to 
reserve, £2,000 towards maintenance in the current half-year, 
£1,000 to an accident insurance fund, and to forward £6,775. 
Os. 2d. The receipts from parcels delivery, which had proved 
such a t convenience to the citizens, continued to increase, 
and they reached in the lest six months the substantial sum of 
£2,873. There was no other city in the kingdom with such a tram- 
way parcel delivery as Dublin possessed, and they were constantly 


receiving visits from the tramway authorities of lsrge cities in Great 
Britain to see how their parcel business was organised and conducted. 
'The actual oost to the Compeny for electric energy per cer per mile 
was only ‘438d. This they certainly could not hope to beat in the 


future unless they largely increased their output, which now reached 
over 74 million unite per annum. The Oompeny were being con- 
stantly applied to by would-be consumers for & supply of electric 
current, which, owiog to the agreement with the Corporation, 
they were unable to give, though in many cases the demand was 
for direct current, which the Corporation had made no provision for 
supplying, their generating and distributing system being designed 
exclusively for alternating current. During the half-year the Company 
completed and opened for traffic an extension of the Drumocondra line, 
a little more than half & mile in length. This extension was already 
developing building in the district, Five years ago they got powers 
for many extensions of the system, all of which had been since com- 
pleted, ep the lines to Upper Rithmines, and to the Rialto Bridge, 
Dolphin's Barn, and a line through Lower Baggott-street to Merrion- 
row. As the time was expiring within which these lines had to be 
completed, they applied to the Privy Oouncil for an extension of time 
for two years more, which was duly sanctioned. 
Alderman Cotton seconded the motion, which was adopted. 


ST. JAMES'S AND PALL MALL ELECTRIC LIGHT. 


The report of the directora for the year ending Dec. 31 last states 
that the supply has been distributed from the Oarnaby-street and 
Mason's-yard stations of this Compauy on a total of 254,463 8-c.p. 
lampe, being an increase of 21,783 in the past 12 months. For this 
purpose 6,662,228 units were generated at these statione, and 1,118,062 
units were purchase from the Oentral Electric Supply Company, 
Limited. An price, high enough to cover the abnormal cost of 
oe during the initial stages of working, has been paid to the 

ntral Company for current supplied. To meet this extra charge on 
the year’s working a sum of £2,500 has been transferred to the net 
revenue account from the contingency fand vare i provided 
last year for this purpose. The net profits applicable to dividend on 
shares for the year 1903 were £55,952. 5s. 5d. The bslanoe brought 
forward from 1902 amounted to £2,792. lle. 8d., giving a total of 
£38,744. 16s. 11d. After deducting dividends on preference shares 
and ordinary shares amounting to £15,600, there remains to be dealt 
with a sum of £25,244. 16s. 11d. The directors propose to divide this 
amount as follows: (o) by payment of a dividend at the rate of 7 per 
cent. on the preference shares for the second half-year, £5,500 ; (b) by 
payment of a dividend on the ordinary shares for the second half-year 
of 7s. 6d. per share, and a bonus of 2s. per share, making, with the 
interim dividend paid on Aug. 1 last, a total distribution of 144 per 
cent. for the year, £19 000 ; (c) amount to be carried forward, £2,744. 
16s. 11d.—total, £25,244. 16s. 11d. 


Dr. ABSTRACT OF REVENUE ACCOUNT, £ s.d. 
Generation and distribution of electricity .................. 435,690 16 9 
Purchase of cur ren 14,176 0 6 
Rents, rates, and ta res . 8,493 18 3 
Management expenses :. 8,134 0 10 
Legal expenses VVV 169 11 11 
Special charges . . 6 6 656 5 4 
Depreciation on buildings, plant, etc. ..........—....... q 14,494 15 10 

79.815 9 5 
Balance carried to net revenue account ................... 37,291 11 8 
£117,107 1 1 

Cr. £ s.d. 
Sale of current, less rebate and bad debts .................. 113,485 16 2 
Rental of meterrree e 3,055 19 7 
Rents receiisbll o CAN EN ee S Rag eRA US 289 15 9 
ines Dao acea era ud a ra E ai 29 12 6 
Discounts on purchase q 140 12 11 
Sale of old materials, ete k . 33 10 1 
Bundry foot; . 8 — 138616 1 

£117,107 1 1 

Dr. GENERAL BALANCE SHERI. £ s. d. 
Capital account—amount receive . 459,000 0 0 
Capital reserve funNqqqͤ Anm q Et43Lͥ ꝙn. . 65,529 5 3 
Contingency funnnn ie ui ę œ 2,500 0 0 
Sundry tradesmen and othere, due on construction of 

plant, elc. , 4,442 10 10 
Sundry creditors on open account.. . 14,239 6 0 
Debenture stockholders, for interest accrued. less tax. 

payable Jan. 1, 190 Qz. g 2, 504 13 9 
Unclaimed di vidend ee n 2 31 19 0 
Net revenue account . «4... 25,244 16 11 


£565,492 11 9 
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Cr. £ s.d. 
Capital aocount—amount expended.........................-. 459,522 10 8 
Central Electric Supply Company, Limited, 10,000 £5 

ordinary CHAOS) oii . ERE Eon OPEN ECUEE 50,000 0 0 
Fl! 8 56,347 2 0 
Stores on nl. 7,032 19 9 
Sundry debtors for current................—... "T€ 25,655 2 3 
Other e. 888 14 2 
Oash at bankers and in hand . . . 6,068 2 11 

i £565,492 11 9 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Units generated ec 6,662,228 
Units uche SURE Seis S a 1,118,082 
Private supply ............ 6,871,881 
Quantity utilised 4 Public lighting............ 145,848 7,140,205 
sed on works 122,476 
Quantity expended in distribution. 640,105 
Number of lamps on circuit at Dec. 51, 1905 .................. 254,468 


CENTRAL ELECTRIC SUPPLY. 


The report of the directors for the year ended Dec. 31 last states 
that energy has been supplied to the St. James's snd Pall Mall Electric 
Light Company, Limited, and the Westminster Electric Supply Cor- 
poration, Limited, throughout the year to an amount of 2,601,087 
unite. The cost of production has fallen rapidly as the supply has 
grown. It has already reached a low point, and from the experience 
gained the directors are assured that they will henceforth be able to 
produce on a large scale with very satisfactory results. It has beea 
necessary to charge 3d. a unit during the past year, but it is anticipated 
that this price will be largely reduced in the early future. Further 
debenture stock, amounting to £38,782, has been issued during the 

ear, and the premium on the issue, after deducting the expenses, has 

en carried to the credit of the capital reserve account. The net 
earnings of the Company for the year 1903 were £35,902. 6s. 11d., to 
which is added balance brought forward from 1902, £500. 13s , making 
a total of £4,402, 19s. 11d., which amount the directors propose to 
carry forward. 


Dr. ABSTRACT OF REVENUE ACCOUNT. £ s. d 
Generation and distribution of electricity .................. 5805 7 8 
Purchase of current . ã . 277 1 4 
Rente, rates, and tages . . 1,969 1 10 
Management expenses "— ESAN, — 1,922 17 4 
Law expenses Vi see EVE EI E EET OPES 19 3 2 
Special charges, insurances, etc. ..... FFF 586 2 11 

14,377 14 3 
Balance carried to net revenue account.... 19,254 9 0 
£55,632 3 3 

Cr. £ s. d. 
r ero RI CE OU Euer cu vxr ULT AUN NER EE OR 52,637 4 3 
Rental of meters 2 215 0 
Rents receivable iioi . Lo HIDE Ya CAPRIS 960 0 0 
Transfer fees.......... Dn t E MEE 612 6 
Discounts on purchase . . . 2b 6 6 
Cni. es, ... 050 

£33,632 3 3 
AnsTRACT OF GENERAL BALANCE-SHEET. 

Dr. Liabilities. £ s, d. 
Capital account—amount receive ll 588,782 0 0 
Due to sundry tradesmen and others 23,185 14 5 
Sundry creditors on open accounts . 2,452 18 5 
Interest on debenture stock and interest warrants......... 1,068 6 4 
Premium on sale of debenture stock, less expenses ...... 2,579 511 
Sinking (UNG 2 sie a oS E Rex es CUN Pedo osarstoncomusaren ,000 0 0 
Balance at credit of net revenue account . 4,402 19 11 

£427,271 0 0 

; Assets. £ 8. d. 
Capital account —amount expended for works ............ 400,951 7 9 
Stores on Fan.... 207 15 9 
Sundry debtors for current supplied 21,074 9 1 
Other debtes sss QE NN 1,183 12 11 
Rates and insurance paid in advance . 710 16 3 
Investment in Consols at cos ã 1,615 8 6 
Oash at bankers and in hand................ "— E 1,527 9 9 
£427,271 0 0 


MANX ELECTRIC RAILWAY. 


The general meeting of the proprietors of this railway was held last 
week at the offices, Cornhill, Mr. Ernest Schenk presiding. 

The Chairman, in moving the adoption of the report (ide issue for 
220d ult.), stated that during the period under review works had been 
begun on capital account which would cost in all just, under £50,000. 
The bulk of this expenditure, £44,398, was for new plant and equip- 
ment. When the line was taken over a little more than a year ago it 
was in liquidation, arising out of the Dumbell’s Bank failure, and, 
having been in that state for some time, it was possible that not so 
much had been expended on it as the Board had considered it advisable 
to spend in the course of the past year. It was, however, satisfactory 
to note that the total capitalisation at present, including the new 
expenditure of £50,000, was actually less than the original cost of 


the railway. The directors were quite satisfied that the Company 
had a good property, and one which was likely to increase in value in 
the future. The railway covered the best route in the Isle of Man. 
Having referred to the development of the passenger traffic and 
explained the steps which were being taken to increase the goods and 
live-stook traffic, he ststed that passenger fares had been reduced, 
especially for long distances, with encouraging results. It was pro- 
to make a farther slight reduction on the Snaefell route, and 
it was believed that the effect wonld be to increase the traffic on that 
part of the system. The Oonipany’s prospects might be described as 
most favourable. 
50 Bernard E. Greenwell seconded the motion, and it was 
carried. 


NEW COMPANIES REGISTERED. 


Peto and Radford.—apital, £40,000. Objects: to adopt two 
agreements with Peto and Radford, Limited, and with the P. and R. 
Storage Battery Company, Limited, and to carry on the business of 
manufacturers of aud dealers in electric meters and any other electrical 
instrumente, apparatus, appliances, machines and contrivances, elec- 
tricians, accumulator manufacturers, eto. 

Uranium-Radium Mines Development Syndicate, Limited.— 
Capital, £20,000. Object: to acquire and turn to account any mines, 
mining and other rights, concessions, grants, prospectors’ and diggers’ 
licensee, and metalliferous land in Great Britain or elsewhere; in 
particular, to acquire options to purchase properties containing uranium 
or itchblendes, tin, and other valuable minerals in Cornwall and 

evonshire. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Woolstanton and Burslem.--The Guardians will shortly invite 
tenders for supplyiog the workhouse with an electric light installation. 

Aberdeen.—The Council have authorised the engineer to obtain 
tenders for the additional plant for the Ferryhill station. The esti- 
mate is abont £20,000. 

Punta Arenas, Chile (Straits of Magollanstrasse).—Tenders are 
required for the electric lighting of the town for five years from Jan. 1, 
1905. Tenders by June 28. 

Brussels.—The Government Railways invite tenders for a number 

f electric light apparatus. Specifications, 1,022, may be obtained 
from the above authority. Tenders by Feb. 10. 

Leeds.—Tenders are invited for wiring for electric lighting at the 
branch library, Wesley-road, Armley. Specifications, eto., from the 
Town Clerk, Town Hall, Leeds, Tenders by Feb. 10. 

Hammersmith.—-The Council invite tendera for various supplies. 
Particulars from Mr. G. Gilbert Bell, Electricity Works, 57, Fulham 
Palace-road, W. Tenders by Feb. 10. See advertisement in last issue. 

Swindon.-—The Corporation invite tendera for wiring school for 
electric lighting. Specifications, etc., trom Mr. J. G. Gr ffin, 
Electricity Works. Tenders by Feb. 15. See advertisement in last 
issue. 

Maratea (Italy)—The Municipal Authorities require tenders for 
an electric lighting installation. Particulars may be obtained from 
the Sec-etary of the Municipality, Maratea, Province of Potenza, 
Italy. | 

Bristol.—The Corjoration invite detailed particulars of standard 
single-phase H.T. and three-phase E. H. T. switchgear. Further 
proe from the City Electrical. Engineer. See advertisement in 

ormer issue. 

Bedford. — The E'cctrical Committee invite tenders for high-tension 
switchboard. Specifi ations from Mr. R. W. L. Phillips, electrical 
engineer, Cauldwell-street. Tenders by Feb. 9. See advertisement 
in last issue. 

Marcinelle (Belgium). — The Municipal Authorities of this town, 
in the province of Hainaut, require tenders for erection of an electric 
"tation and supply of current. Tenders by Feb. 26. By registered 
letter Feb. 24. 

Portsmouth. —Tenders are invited for 12 months’ supply of various 
stores for the electiic lighting station from April 1 next. Tenders by 
Feb. 10. Particulars from the Manager, Electric Lighting Station, 
Gunwharf-road. 

Sunderland. The Corporation invite tenders for the supply of 
travelling crane and storage battery. Specificutions, etc., from 
Mr. John F. C. Snell, M. I. C. E., Town Hall. Tenders by Feb. 26. See 
advertisement in last issue. 

Islington.—The Lighting Committee invite proposals for tbc 
carryiog out of wiring for and the supply of motors to the Council's 
consumers on a system of simple hire or hire-purchase, Proposals by 
Feb. 17. See advertisement. 

Pontevedra (Spain).—Tenders are invited for the construction of 
an clectric tramway from Mondariz to Poirino. Particulars may bo 
seen at tbis office, or obtained from the Publio Works Department, 
Madrid. Tenders by Feb. 12. 

Camberwell.—Tne Baths Sub-Committee invite tenders for a new 
engine and dynamo, etc. Specifications can be obtained from borough 
engineer, Mr. W. Oxtoby, Town Hall, Camberwell, S. E. Tenders by 
6 p.m. on Feb. 16. See advertisement. 

Canterbury.—The Corporation invite tenders for supply and 
erection of four motor-driven centrifugal pumps for lifting sewage. 
Specifications, cte., from the City Electrical Engineer. Tenders hy 
Feb, 8. Sve advertisement in former issue. 
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Madrid. The Publio Works Department require tenders for the 
construction and the working of an electric tramway from San Cristobal 
de la Laguna á Tacoronte, in the province of Canarias, The adjudica- 
tion will take place on March 23, at 12 noon. 


Battersea.—-The Borough Council invite tenders for a 750 kw. 
"team  dyaamo, elect'ic pumps, etc. Specifications from Mr. 
H. R. Forbes Mackay, Electricity Department, Lombard-roid, S.W. 
Tenders by Feb. 15. See advertisement in last issue. 

Hanley.—The Corporation invite tenders for the supply, delivery. 
and erection of alternators, condensing plant, sapshesters, etc. 
Specifications from Mr. O. A. Cowell, Electiicity Works, Park-road. 
Tenders by Feb. 22. See advertisement in last issue. 


Edinburgh.—The Corporation invite tendera for engine and 
dynamo for electricity supply station at M’Donald-road. Specifica- 
tions, etc., from the Electrical Engineer, Dewar-plic3 Station. 
Tenders by Feb. 22. See advertisement in former issue. 


Zurich (Switzerland).-—The Municipality require about 200 single- 

hase alternatiog-current meters as follows: 100 five- ampere 100-vult, 

50 10-ampere 100-volt, 50 15-ampere 100- volt. Tenders to the 
Vorstand des Bauwesens II, Stadthaus, Zurich, by 31st inst. 


Bootlo (Lancs.).— The Education Committe) invite ten lers for the 
installation of about 220 electric lights at the Lioacre-lane School. 
Specifications. etc., may be obtained at the Electrical Engineer's Office, 
^ Pine-grove. Tendera to the Town Clerk by 10 a.m. on Feb. 11. 


Kirkcaldy (Scotland). —The Corporation iavite teade for the 
wiring complete of the Pathhead Halls, including fittings. Specifica- 
tions, etc., can be obtained from Mr. O. F. Francis, Elestricity Works, 
Victoria road. Tenders to the Town Clerk by noon on Feb. 15. 


West Ham.—Tenders arə invited for supply of engine-room stores, 
cable, recording wattmveters, douhle.po!e house cut-out boxes, traos- 
fermera, incandescent lamps, and coal. Particulars from Central 
Electricity Station, Abbey Mills, West Ham. l'eaders by Feb. 11. 

Bilbao.— Tenders are require] by the Technics! School for a number 
nf dynamos and motors of various types. a gas- ein. iae, and accumulator 
battery. Particulars may be obtained from tho Secretary of the 
Escuela de lovenieros Industriales de B:1hao, Tenders by April 12. 


Barcelona.— Tenders for public arc lighting will b» received at the 
Town Hall, Casos Consistoriales, by Feb. 9. Particulars may be 
obtained there or at the Local (:overnment Office (Ministrelo de la 
Gobernacion), Madrid, or at this office. Sixty-four atc lamps are 
required. 

South Shields.--The Corporation invite ollers for tho lease of 
cartain of the tramways to be constructed ia the borough, together 
with tha stables and depot. Particulars can be obtained from Mr 
J. Moore Hayton, Court-buildings, South Shiclds. Tenders by 
March 12. | 

Brighten.—The Town Council invite tenders for the supply and 
erection of a 20-ton four-motor electrically-operated crane at their 
power station, Southwick. Specifications cin. be had at the office of 
Mr. Francis J, Tülstone, Town Hall, Brighton. Tenders by 10 a.m. 
on Feb. 8. 

Horwich (Lancs ).—The Hospital Committee invites tenders for 
the work of installing electric light in the five buildings of the new 
hospital for infectious diseases, Fall Birch-laae, Horwich. Specifica- 
tions from Messrs. Crossey and Keighley, Euston-roid, Morecambe, E 
Tenders hy Feb. 6. 


Birkenhead.—The Corporation invites tenders for various stores 
and materials required at the electricity works during year ending 
March 31, 1905. Particulars may be had on application t» Mr. 
William Bates, A. M. I. C. E., Craven-street Generating Station. Tendera 
by 5 p. in. on 15th inst. 

Manchester Ship Canal.—The Directors of the Dock aud Ware- 
house Extension Company, Limited, invite tenders for the supply, 
delivery, and erection of 25 electric hoists aud 10 electric fixed cranes 
for transit sheds. Specification, etc., can be obtained from Mr. 
W. H. Hunter, M. I. C. E., chief engineer, 41, Spring-gardens, Man- 
chester. "Tenders by March 1. 

Birmingham Tame and Rea District Drainage Board. — Tenders 
are invited for buildings aad works comprised ia the crection of electric 
power station, refuse destruotor house, boiler-house, weight ollice, two 
cottages, inclined approach roid, ete. Bills of quantitics, etc., may 
he obtained after Feb. 26 from Mr. J. D. Watson, engineer to the 
Board. Tenders by 9 a.m. on March 7. 

London, N.—The Hornsey Borough Qouncil invite tenders for 
(Section A) two dry-back or water-tube boilers ; (B) smoke-consuming 
apparatus; (C) two 500-kw. steam dynamos, one 100-kw. steam dynamo, 
two motor-generators. Specifications, ete, may be obtained of Mr. 
Robert Hammond, M. I. O. E., 64, Victoria-street, S.W. Tenders by 
10.30 a.m. on Feb. 8. See advertisement in former issue. 


Greenwich.—The London County Council invite tenders for the 
supply and delivery of five tubular fuel economisers, of 320 tubes each, 
complete with scraper gear, and tive motors with starting gear, for 
erection of the plant in the station at Greenwich, and dampers and 
frames fur flaes and chimney openings. Specifications, etc., may be 
obtained at the Oounty Hall, Spring-gardens, S.W. Tenders before 
10 a. m. on Feb. 16. | 

Middlesex.—The Light Hailways Committee of the County Council 
invite tendera for the work and materials required in the construction 
of the permanent way (for electric traction), bridge work, and road 
widenings connected with four liaes of double track, junctions, etc. 
Specifications, etc., may be obtained from Mr. H. T. Wakelam, 
M. I. C. E., county engineer, Middlesex Guildhall, Westminster. 
Tenders by March 14. 


n. — Tenders are invited for the supply and laying on the 
solid system ard drawing iuto existing conduits of lead-sheathed, 


paper-insulated, double-concentric and triple-core high-tension 
feeders and low-tension distributors and pilot cable, with feedin 

junction, and service boxes. Specifications, etc., from the Boroug 
Electrical Eogineer, 50, Eden-grove, Holloway, N. Tenders by 
Feb. 24. See advertisement in last issue. 


RESULTS OF TENDERS. 


Harrismith.—The tender of Messrs. Mather and Platt, of Man- 
chester, at £5,617, for electric lighting plant has been accepted. 

Belfast.—The contract for the sanitary fittings for the new city 
hall has been given to Mesers. G. Jennings, Lambeth Palace-road, S.E. 

Aston Manor. The Town Council have accepted the tender of Mr. 
G. Trentham, at £11,000, for the execution of the Witton-lane depot. 


London County CouneiL —The Council have accepted the offer of 
Mr. Bertram Thomas to aupply and erect a low-tension switchboard 
for £580. 

Johannesburg. —The Council have accepted the tender for electric 
cibles and boxes by the Telegraph Manufacturing Company (Colonial), 
Limited, at £348. 

Medomeley.—The tender of Messrs. Reed, Ferens, and Oo., at 
£3. 5s., has been accepted for erecting two sets of guard wires to 
protect the Post Office wires. : 

Long Eaton.—The Urban District Council bave placed an order 
with Messrs Browctt, Lindley, and Co., Limited, for a 250-kw. steam 
dynamo complete with condensing plant and pipework. 

Sydney (N.8.W.).—W. T. Henley’s Telegraph Works Company. 
Limited, London-wall, have secured the contract for supplying aud 
laying cables (including three-phase cables) for the Government tram- 
ways. 

Netley.—The War Office have placed an order for the storage 
hattery of 115 cells Pbre for the electric lighting of the Royal 
Victoria Hospital, Netley, with the Hart Accumulator Company, 
Stratford, E. " 

Fife Electric Power Company.—The company live accepted the 
tender of Messrs. Bruce l'eebles and Co., Limited, for generating 
mschiaery (Dunfermline station), engines, alternatora, boilers, switch- 
gear, etc. (2 000 h. p.). at £23,590. 

Bexley.—The Urban District Council have placed an order for & 


150-kw. steam-engine fitted with a Schmidt interhester for use with 


highly superheated steam for their extensions. with Messrs. Browett, 
Lindley, and Co., Limited, Patricrott. 

Bermondsey. The tender of Messrs Babcock and Wilvox, Limited, 
for the construction, supply, and erection of two water-tul« boilers, 
overhead flue, coal bunkers, and coal-hanelling plant, and extensions 
te steam, fec1, and exhaust pipes, at £7,990, has been accepted. 

Tiverton.—The Corporation have placed an order with the British 
Westinghouse Company for two gas-engiues and auxiliaries, through 
Messrs. Frank Suter and Co., Berners-street, W. These engines are 
of 125 b.h.p. each, and are of the three-cyliuder (15in. by 14in.) type. 


Chesterfield.—The Corporation have recently ordered from the 
British Westinghouse Electric and Manufacturing Company a new 
400-kw. steam dynamo, together with switchboard and auxiliary 
apparans, it Babcock and Wilcox boiler, and a Worthington jet con- 

enser, 

May-Oatway Fire Appliances, Limited. — The Scottish office of 
this company report the following successful tenderers for contracts 
for wiring with the fire brigades at Govan and Glasgow: Govan Rope- 
works Company, Limited - Messrs. Carrick and Topping ; Messrs. 
J. Templeton and Co., Greenhead—Messre. Wylie and Lochhead. 
Limite; Messrs. J. Templeton and Co., West- street —Messrs. Wylie 
aud Lochhead, Limited. 


Whitby. The Urban District Council have received the following 
teadera for the supply and delivery of feeding and distributing mains : 
Callender's Cable and Construction Company (accepted) £1,396 16 6 


Land and Sea Cable Company gn. . 1,508 1 1 
Western Electric CompaaaaaʒL⁊amnn uw ͥ 1.400 4 8 
Siemens Bros. and Co 1,414 0 0 
British Insulated and Helsby Cable . 1,407 14 8 
Union Cable Company ü K/-xA··· eee 1,395 17 11 
St. Helen's Cable Company ................—.. . . 1,982 12 11 
Jobnson and Phillip; .) ͤ 1,378 15 4 
Glover:and 00553505 io on ae dudes CN Tae s de o 1,284 19 8 
Electrical Companßꝓxe een 1,242 16 7 


Chiswick.—The Urban District Council have received the follow- 
ing tenders for a refuse destructor and auxiliary plant: 


Horsfall Destructor Comp ana . 5,857 0 0 
Horsfall Destructor Company (with Custodis chininey? 

(icce pted Mec 5.637 0 0 
Goddard, Massey, and Warner 7,469 19 0 
Heenan and Froude, Limited eee 6,924 10 0 
Met um Bros ð 6,540 16 0 
Refuse Destructors, Limited q. 5,584 8 11 
Hughes and Stirling k E t 5,214 0 0 
W. F. Mason, Limiteeeeeeet lc. %ũñb ͥ æ ͥ 5,235 15 0 
J. Baker and Sons (part only. eese — 2900 0 0 


Brighton. — The Town Council have accepted the following tenders 
for the sapply and delivery of the following materials: Stewarts and 
Lloyds, Limited, steel poles, £969. 11s. 6d.; F. Smith and Oo., trolley 
wire, £325. 58. 2.; Rowland Carr and Co., bases and section pillars, 
£313. 15s. 7d.; J. Needham and Sons, cast-iron fittings, £42. 2s. ; 
Dick, Kerr, and Co., pole brackets, £173. 4&; W. Wood and Oo., 
overhead line fittings, £97. 9s.; F. Smith and Oo., span and guard 
wire, £15. 108. 6d.; W. Wood and Co., switchgear, £38. 78. 64.; 
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British Insulated and Helsby Cables, Limited, feeder, distributing, 
and telephone cables, £35,209. 15s. Id.: R. W. Blackwell and Co., 
Limited, bonds, £580. 19s. 2d.; Acme Wood Flooring Company, 
Limited, wood paving blocks, £7,100; Brooks, Limited, London, 


granite setts, £615. 

Engines and Dynamos.— Messrs. W. H. Allen and Sons, Limited, 
Queen's Engineering Works, Bedford, report the following recent con- 
tracts: one engine coupled to dynamo for H.M.S. '' Canopus" ; five 
engines coupled to dynamos for H.M. ships ''Albion," ‘‘Glory,” 
„Ocean, Vengeance, and Goliath ; two engines conpled to 
dynamos for H.M.8. ''Thames." The London Eleoti i: Supply 
Corporation, Limited, Deptford, two engines for direct.:oupling to 
centrifugal pumps. Messrs. W. O. Roper aud Co., two engines for 
coupling to Electric Construction Company's dynamo for Portland 
Hospital The British Westinghouse Company, two engines for direct- 
coupling to centrifugal pumps at Voker power station. Messrs. A. H 
Briggs and Co., Bradford, one engine tor direct- coupling to British 
Westinghouse Company's dynamo.  Messra, Laird Bros., 21 engines 
for H.M. ships ‘‘ Liffey,” ‘‘ Moy," and ''Ouse," The Antell Brewery 
Company, Birmingham, one enclosed engine for coupling to General 
Electric Companys dynamo. Messrs. J. I. Tho:nycroft and Oo., 
14 engines for H.M. ships ‘‘ Colne” and Chelmer.” Mess-s. J. S. 
White and Co., 14 engines for H.M. ships Ness and ‘‘ Nith." 

Wimbledon.—The Urban District Council have received the 
following tenders for the supply and erection of a complete water- 
softening and storage plant at their electricity works : 


Paterson Engineering Oompan / . 21,155 0 0 
Baker 's Patent Appliances Compan . 958 0 0 
Kennicott Water Softener Oomp ann — 1,150 0 0 
Masson, Scott, and bobo 2 ã . 1,107 0 0 
el EUN o VE TVETIS EIE Eee 1200 0 0 
Gimson and (od 4 . 1,336 0 0 
Potter and oo eto oorsese EE EE . 1,950 0 0 
Doulton and g ob y gae ape eese 1,599 5 4 
Doulton: and % eena n auta S cabin rye E Edda 1,412 9 10 
Doulton: and ... SEES PNE 0s 1,514 12 10 
Lassen and Hjer k 8 1.450 0 0 
Babcock and Wilco unn . ẽ . 1526 0 0 
T Waite //«ĩ'ů ² Mà̃mèêͤê—é̃ ͤ———HS ß tat 1690 0 0 
Mather and Platt eres — O 1,750 0 0 
Roy les, Limited 1 tana 880 1800 0 0 
Bowes-Scott and Western ã . 1.975 0 0 
W. Boby .......... ——  — —ũuU—. ʃl- 2427 0 0 


* Recommended for acceptance. 


BUSINESS NOTES. 


TRACTION. 


Nottingham.—The Tramways Committee have decided to experi- 
ment with covers for the tops of the cars. 

Aberdeen.—In another fortnight or so the construction of the 
Suburban Electric Tramways will be commenced. 

Aston.—lIo order to make room for a double line of tramways in 
Park-road the carriageway is to be considerably widened. 

Worcester.—Some successful trials have been made over the new 
electric lines, which are now rapidly nearing completion. 

Glouoester.— Up to the present about seven miles of trask of the 
new electric tramways have been laid and the cars are now being 
delivered. | l 

Edinburgh.— An agreement has been arrived at for the sale of the 
Edinburgh Tramwsys Oompany’s undertaking to the Leith Corporation 
for £60,000. ` . 

Wallasey.—On a poll the Wallasey Tramways and Improvements 
Bill has been rejected by the ratepayers, the voting being 1,635 for and 
2,517 against. 

Coatbridgo and Airdrie.—The Board of Trade inspection of the 
new electric tramways was expected to take place yesterday, but may 
be postponed for a few days. 

Kastbourne.—The Town Council have decided to apply to the 
Local Government Board for permission to borrow £3,267 for the 
purchase of four motor buses. 

Western Wagon and Property Co.—The direotors report a total 
revenue at the end of 1903 of £18,170, and recommend a dividend of 
10 per cent. on the share capital. 

Poole.—A sub-committee has been appointed to take into considera- 
tion the desirability of farther extensions of the tramway system in 
the borough, and to report thereon. 

Stoke.on-Tront.—The Potteries Electric Traction Oom 
submitted to the Town Council plans of the cables to be lai 
street in connection with the tramways. 

Manchester.—The result of the poll on the question of the pro- 
motion of the Corporation Tramways Bill this session is a decisive 
msjority in favour of the measure of 5,821 votes. 

Kirkcaldy.—As an instance of how the tramways are being taken 
advantage of, they have already carried, for 11 months’ running. 
passengers equal to 60 times the population of Kirkcaldy, or about 
24 millions. 

Dublin —A motorman in the employ of the tramways company has 
been remanded on bail charged with the manslaughter of the driver 
of a brewer's wagon '' by negligence and carelessness in the management 
of the tramcar.” 

Metropolitan District Railway Co.—A dividend on the 4 per 
cent, guaranteed stock at, the rate of 14 per cent. per annum for the 


uy have 
in High- 


pest half-year is recommended by the directors, the same as for the 
corresponding period. 

St. Marylebone.—At the last meeting of the Borough Council a 
recommendation of the Parliamentary Committee was rejected. It 
urged the Council to support the Holborn Council to oppose tramways 
in Tottenham Oourt-road. 

Cardiff.— Major Druitt has inspected the new line of tramways 
between the Monument ard Oorporation-road, Grangetown. After 
going over the line Major Druitt oe a himeelf sacisfied with the 
way in which the track had been laid. 

St. Helens.—On the instructions of the Tramways Committee, tho 
town clerk has applied to the Local Government Board for their 
sanction to the borrowing of £6,000, tho estimated cost of relaying the 
tramway track from the Toll Bar, Sc. Ann's, to Portico. 

Woking.—The Light Railway Commissioners have held an enquiry 
into the application of a syndicate for powers to lay down light rail- 
ways in Woking, Horsell, Ohobham, Windlesham, and Bagshot. The 
Commissioners decided to recommend the granting of an order. 

Accrington.—In their annual report, the directors of the Steam 
Tramways Company say: ''We regret to have to report that the 
negotiations with the Acorington Corporation in reference to the 
transfer of the running powers of the company have proved abortive.” 


Scarborough.—The ratepayers’ association have decided to obtain 
legal opinion as to whether an anomaly existe in the case of individusls 
acting in the dual capacity of officials of the Scarborough Electrio 
Tramways Company and representatives of the ratepayers on the Town 
Council. l | 

Motor ‘Buses in South London.—A service of motor 'buses was 
this week inaugurated between Forest Hill railway station and Cam. 
berwell-green, by way of Peckham Rye. The route is over two miles, 
and the new ‘buses will replace a horse service which was recently dis. 
continued. 

Hounslow and Twickenham.—A conference is proposed to be 
held between representatives of the Urban District Councils of Southall, 
Heston and Isleworth, and Twickenham on the subject of improved 
means of communication between the districts of Southall, Hounslow, 
and Twickenham. 

Watford.—The Board of Trade have confirmed the Watford and 
District Light Railways Order (1903) made by the Light Railway 
Commissioners authorising the construction of light railways in the 
county of Hertford, in the parish of Watford urban, and the urban 
district of Watford. 

King’s Norton.—The District Council are negotiating with the city 
of Birmingham for the working by the latter of the suggested exten- 
sion of the tramways from Selly Oak to Northfield. The Council, 
however, are disinclined to grant a lease for a longer period than up to 
June 30, 1911, while the company ask for a 21 years’ lease, 

Leith.—The Town Council have received a letter from the town 
clerk of Edinburgh asking for another conference between the two 
Corporations on the question of the tramways. The proposed con. 
ference, it is stated, is for the purpose of further discussing through 
traffic and other matters in which both Corporations are interested. 


Middlesbrough .—At a meeting of the Streets Committee the Town 
Clerk reported that he had drawn up certain amendments to the 
Imperial Tramways Company’s Bill, such as should be put in for the 
protection of the Corporation. He recommended that a sub-committee 
be appointed to ssfeguard the interests of the Corporation, and this 
was agreed to. 

Cardiff. Penarth. —At the monthly meeting of the Urban District 
Oouncil on Monday a communication was read stating that the syndi- 
cate in connection with the Cardiff-Penarth tramway had resolved to 
abandon the measure for the present session of Parliament, but pro- 
posed to bring it forward for the following session, and hoped then to 
have the concurrence of the Council. 

Beckenham. —There has been great delay on the part of the British 
Electric Traction 3 in giving security for carrying out their 
scheme of tramways in the district, and the District Council have 
decided, in the event of the company failing to give an assuranoe to 
provide such security without further delay, to proceed for the epecifio 
performance of the agreement between them. 

Belton.—A meeting of the Tramways Committee was held on 
Monday, when specifications for the proposed new motor 'bus for 
Darcy Lever were referred to the chairman, vice-chairman, and the 
manager fur further consideration. A design for the indication of 
stopping places on Chorley New-road, so as not to interfere with the 
lighting arrangements of the district, was approved. : 

Torquay.—T wo points in disputo between the Corporation and the 
Dolter Electric Traction Company have been satisfactorily settled. 
The first is that the company shall not run trams on Sunday without 
the permission of the Corporation except between noon and 10 p.m., 
and, secondly, that the company shall be liable for compensation in 
the event of damage to water mains and pipes through electrolysis. 


Rotherham.—Saturday last was the first anniversary of the 
opening of the electric tramways. The two sections which have com- 
pleted the 12 months are Rawmarsh-road aud Fitzwilham-.road. 
According to a return submitted to the Tramways Committee, the 
total passengers on the whole system from Jan. 31 to Dec. 31 
numbered 4,009,892. Receipts for the same period amounted to 
£16,614. 17s. 10d. 

Keynsham.—A parish meeting has passed a resolution expressing 
the opinion that an ample supply of electric current for power and 
other purposes is Jikcly to lead to the development of industries in the 
district, and that therefore every reasonable effort should be made by 
the District and County Councils to procure the insertion in the Bristol 
Tramways Company’s Bill of a clause enabling the company to supply 
current in bulk to local authorities and aleo to private consumers, 
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Ashton. —À deputation from the Manchester Corporation have met 
the members of the Ashton Tramways Committee with a view to 
coming to terms with regard to through running from the boundary at 
Audenshaw to Ashton Market-place. The route was traversed from 
the Snipe Inn to the Stalybridge boundary and thence to the car-shed. 
From the subsequent consideration of the points at issue terms were 
praca ed upon for a through 10 minutes’ service from 

anchester to Ashton. 

Newport (Mon.).—The Corporation having applied to the Local 
Government Board to borrow ,500 for electric lighting and tramway 
purposes, Mr. M. K. North has held an enquiry. Mr. Bishop, the 
tramway manager. said the firet four years’ tramways working showed 
a deficit, the fifth a small p in 1900 there was another deticit, and 
since then a profit. On behalf of the ratepayers’ association it was 
suggested that if rates, taxes, and depreciation were included in the 
municipal returns, there would bea loss of from £2,000 to £3,000. 
The inspector will report to the Board. 


Derby.—Messrs. Thos. Nash and Sons, who have been appointed to 
test the rails to be used in connection with the electric tramways, 
have reported that certain rails submitted to them for testing are not as 
regards certain constituent partsin strictaocordance with thespecification. 
The committee being of opinion that the defects are not of a serious 
nature have decided to accept 400 tons of rails which have already 
been rolled, on the distinct uuderstandiog that no further raile will be 
taken by the committee which on the worst results obtained indepen- 
dently are not absolutely within the terms of the specification. 


Rochdale. —A special mesting of the Town Council has approved 
the draft working agreement between the local authorities and the 
directors of the Bury, Rochdale, and Oldham Tramway Company for 
the transfer of the company’s undertaking, also an agreement between 
the Corporation and Wardle a8 to tramways. The meeting further 
decided to authorise the town clerk to apply to the Board of Trade for 
the appointment of an arbitrator in succession to the late Sir Frederick 
Bramwell, with reference to the purchase of the tramways constructed 
in Rochdale borough under the tramways orders of 1881 and 1882. 


Walsall.—On Saturday it was reported that a strike of the Cor- 
poration tramway employés was likely to take place as a result of a 
rearrangement of the tramway service having been made by which the 
men are placed on shorter time. Enquiries, however, proved that, 
although a difficulty had arisen, it was not serious, the men having 
merely memorialised the Tramway Committee to grant them more 
favourable terms, and it was denied that they contemplated any resort 
to such extreme measures as had been suggested. It may be pointed 
ue that the rate of pay is better than that on other tramways in the 

istrict. 

Lincoln.—Alluding to the proposed purchase of their undertakiog 
by the Corporation, the directors of the Lincola Tramways Company, 
in their annual report, say that, having regard to the very heavy 
expense (the amount of which 1s at present unascertained) incurred in 
preparing for & core Board of Trade arbitration as to the sum to 

paid by the Corporation for the undertaking, the directors deem it 
prudent to reserve part of the profit until the winding-up of the 
company. Ata meeting of the City Council on Tuesday an agreement 
was sealed with the tramways compsny for the purchase of their 
undertaking by the Corporation for £10,437. 


Reading.—On Friday evening, Jan. 29, a ''social" was held at 
the car-shed depót of the Corporation tramways in connection with 
the tramways social and athletic club. During the evening the finals 
of a-billiard and dranghts tournament were played off, and an interest- 
ing collection of photographs and curios was on exhibition in the 
clubroóm which had been contributed by a number of tramway 
employés who had been engaged on service abroad.  Duripg the 
evening selections of vocal and instrumental music were given by 
several members. and at the close of a very enjoyable evening Mr. 
Binns, the general manager of the tramways, with a few appropriate 
remarks, presented prizes to the successful competitors of the 
tournaments. 

Liverpool —Acoording to the Corporation auditor's report, it is 
expected that the contributions in aid of the rates during the current 
year from the eleetric supply and the tramways undertakings will be 
£10,000 and £32,000 respectively. Thus the general fund of the 
Corporation will receive a sum of £42,000 from those usefal uuder- 
takings, and to that extent—it is equivalent toa rate of nearly 3d. in the 
£—the ratepayers are relieved. Last year the sum contributed by these 
two crading concerns was a little over £37,000. compared with 
£25,000 in 1902. It will be noticed, therefore, that the available 
sarplus is annually increasing. This extra £5,000 comes very 
opportunely, for without it there would have been more than a 
possibility of an increase in the general rate. 


Additional Traffic Returns.—Anglo-Argentine, £1,774 increase; 
Barcelona Ensenche y Gracia, £49 increase ; Barcelona, £180 increase ; 
Brisbane, £193 increase (month of December, £11,915, increase £371) , 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,669 ; Buenos Ayres and Belgrano Electric, £14 inorease 
TER of January, £14,055, increase £962); Oalcutta, £641 

ecrease ; Cape Town (month of December), receipts £18,088, expendi- 
ture £8 235; Isle of Thanet Electric, £33 decrease; Lisbon Electric 
(month ot November), vip dr 91,526 milreis, expenses 62,069 milreis ; 
Mexico Electric (month of December), feci £41,600, expenses 
£27,400 ; Perth Electric, £165 increase (for the year 1903: receipts 
£62,097, expenses £34 871); Port Elizabeth (month of December), 
receipts £4,674, expenditure £2,962. 


Newoastle.—4A poll is to be taken on the question of the proposed 
tramway extensions. These are: (I) a continuation of the Scotswood- 
road tramway across the Scotswood Bridge into Blaydon; (2) a 
tramway from Shields-road along Ohillingham-road and Benton-road 
through Longbenton to Killingworth ; (3) a line joining up the Scota- 


wood.road and the Westgate-read tramways, vi: Gloucester-street, 
Wentworth-place, and Gloucester-road ; (4) a line from the bottom of 
Stanhope-street along Barrack-road, Ponteland-road, and Nuns Moor- 
road to the Fenham Estate; (5) line from the bottom of Grey-street 
to the quayside ; (6) a line connecting the Shields-road tramway with 
the Jesmond- tramway, via Ridley-street, Clarence-street, Portland- 
road, and Sandyford-road ; (7) a continuation of the Jesmond-road 
tramway along Kenton Bank to Benton-road. The Town Council on 
Wednesday approved the promotion of the Bill. 

Paris. —A large number of tramway men are out on strike. Tele- 
graphing on Monday night, a Paris correspondent says the strike on the 
Eastern Parisian tramway system still continues, not a single car 
leaving the depóts. The men held a meeting that morning and decided 
to refuse an offer made by the directors of the company that the justice 
of the peace of the Ninth Arrondissement should act ss arbitrator. 
Oa the other hand, they requested M. Caron, vice.president of the 
Municipal Council, to undertake the duties of arbitrator, and he has 
consented to do so. M. Oaron afterwards saw the directors of the 
compsny, who explained its position, and the reasons for the ch 
it had made and intended to maintain. This unsatisfactory resalt of 
M. Caron's intervention has been communicated to the men, aod it is 
now decided that the managers of the company and the men's delegates 
shall meet before the justice of the peace. 

Wednesbury.—At the last 0 of the Town Council the Mayor 
referred to a correspondence which taken place with the town clerk 
of Walsall with regard to the inconvenienoe to the public generally 
which had resulted from the break in the through tramway service 
between tbe two towne, consequent upon the Walsall Corporation 
taking over a portion of the line. The town clerk of W wrote 
that, as there appesred to be no probability of any arrangement being 
arrived at, further conferences would be useless. Consequently no 
blame attached to Wednesbury for the present inconvenience of the 
tramway service, the effect of which must be more serious to Walsall 
than to Wednesbury. Recently the tramway company had made 
their service all that could be desired, but he hoped it would yet be 
found possible for the through service to be restored. The Town 
Council have received the consent of the Board of Trade to the 
purchase of the tramway in Walsall- road from Windmill.street to the 
borongh boundary at Wood Green. The Board of Trade are not pre- 
pared to sanction the purchase of the tramways from the Bull Stake, 

arlaston, to James Bridge, or the portion of the Dudley line from the 
Dartmouth Arms to the j nction with Great Western- street. 

Snowdon Light Railway.—Colonel Boughey and Mr. Henry Allan 
Steward, Light Rsilway Commissioners, have held an enquiry at 
Beddgelert into an applicstion for tho extension of the present light 
railway from Snowdon (44 miles away) on to Beddgelert. It is 
proposed to construct a light railwsy from Beddgelert to Port. 
Madoc (sevon miles away) and from Beddgelert to Gwynant (four 
miles away), whilst application has been made to the Commissioners 
to authorise a line from Gwynant to Bettws y-ooed (10 miles off). 
This district, except for the line from Snowdon to Dinas (a distance 
of 10 miles) is now without any railway. The proposed railways 
are to be worked by electricity, the scheme providing for the gene- 
ration of electrical energy at a low cost by means of water power 
from lakes on Saowdon and in the neighbourhood of Conway. The 
engineers, Mr. Harper and Sir Douglas Fox, s'ated that one-tifth of 
the water power available would meet the requirements of th- whole 
of the railway eystem. This was the first case iu the British Isles 
where economic arrangements of this natare for generatiog electricity 
had been adopted. No opposition is offered, an uoderteking being 
given to threatened opponents that the scenery at the Aberglasly a 
Pass and Beddgelert's Grave would not be disturoed. 

Greetland. — At the last meeting of the Town Council a letter was 
read from the Halifax Corporation stating that the powers for taking 
trans to West Vale had lapsed, but consideration would be given to 
the Council's request for the construction of a liue prior to tne next 
parliamentary application. A firm of solicitors wrote that they were 
approaching several district councils on behalf of a syndicate with a 
view to supplying them with electric light, power, and tractior. As the 
powers of the Halifax Corporation to construct a line to West Vale 
had expired, probably arrangements might be come to for joining the 
districts of Halifax, West Vale, Elland, or Brighouse and Hudders- 
field, by a new tramway system. The district couucils could take over 
the scheme in 14 or 21 years if desirable. The Clerk ssid it was true 
that the powers down Salterhebbie-hill had lapsed, but the other 

wers in Greetlaud still existed. The Halifax Corporation had aben- 
utely played with the District Council. He felt sure that if tl. is 
company went to Parliament they would take no notice of Halifax 
after they had treated the Council in such a way. He suggested that 
the syndicate should be asked to try to get powers to Salterhebble- 
hill top. The best scheme would be to run through Brighouse, on to 
Elland, down to West Vale, and forward to Halifax. A resolution oa 
these lines was carried. 

Berlin.—The Berlin correspondent of the /inineial News says th «t 
some time ago the Town Council decided to municipalise the services 
of the Berlin Electric Tramway Company, for which purpose the shares 
of that company had to be acquired at a premium of nearly 70 per 
cent. Mesers. Siemens and Halske on the other hand, who had the 
concession for the working of the lines, guaranteed interest of 5 per 
cent., which, in proportion to the amount actually paid for the shares, 
works out at only 3 per cent. Since then the operation has turned out 
a very bad investment for the city and an onerous contract for Messrs. 
Siemens and Halske. The city of Berlin usually bas to pay for its 
loans 34 per cent., losing consequently on its tramway shares about 
30,000 marks per annum in interest, whilst the lessees of the working, 
according to the stipulations, had to contribute during the last year no 
less than 511,000 marks to make up the deficiency. But even this 
shortage will ultimately fall on the shoulders of the Berlin ratepayers ; 
for the contract, which the city is free to break at the end of the 
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1 85 year, contains a clause to the effect that the amounts paid by 
essre, Siemens and Halske to complete the 5 per cent. interest are 
only to be considered as an advance, to be refanded with the repudia- 
tion of the contract. The city of Berlin will never see an improvement 
in its tramway speculations until it is in a position to acquire the 
General Berlin Bus Company. Then tho ‘' fat lines will compensate 
the '' meagre” ones. 

Pontypridd. —A special meeting of the Eleotricity and Tramways 
Committee was held on Friday, when Mr. R. P. Wilson, the Council's 
engineer, attended to explain certain large amounts of . 
on the local tramway and electric lighting schemes. The first matter 
dealt with was the extra cost entailed in the erection of the generating 
station at Treforest, which Mr. Wilson had estimated at £9,541, but 
was now put down at £18,878. The difference was explained as having 
arisen owing to car-sheds being included in the present contract, which 
were not originally intended ; the remainder was accounted for by 
alterations in the plans. It transpired that thework had been commenced 
without a contract being signed with Messrs. Hughes and Stirling, 
who were erecting the building. The clerk was instructed to prepare 
a contract, so that the Oouncil might sign it at an early date. The 
next oa planation was regarding the laying of the permanent way, 
which Mr. Wilson had estimated to cost £18,000. This was increased 
to £24,000 as a result of the Board of Trade having decided, owing to 
their recent experience and the opposition of the Glamorgan County 
Council, to alter their previous attitude as to the cheaper construction. 
They insisted on the Bouncil utting in granite setts throughout the 
system. Wood paving for Taff.street was an extra amounting to 

5,987, and other unavoidable extras brought the cost of the work, 
when completed, to an estimated total of £33,142. To meet this it 
will be necessary to apply to the Board of Trade for power to borrow 
money to cover the extra cost. 


London, County Counoil —Among tramway matters dealt with at 
the usual weekly meeting of the London County Council on Tuesday 
was the reconstruction of the northern system for electrical working. 
The Hi sie dn Oommittee brought 2 long report, in which they 

t 


stated ey hope shortly to place before the Oouncil definite sug- 
gestions for patting in hand the reconstruction of the first section to 
be dealt with. After tracing the stepe which have already been taken 


in connection with the scheme the committee proceeded: '' In accord- 
ance with a subsequent decision of the Council of Dec. 1, 1903, plans 


illustrating the Oouncil’s propoeals were forwarded to the Board of 


Trade, the local authorities concerned, and the North Metropolitan 
Tramway Company. The plans are now under consideration by the 
Board of Trade, which has before it various suggestions from the local 

thorities as to the details of the system and the manner in which 
the work shall be carried out. A communication was sent to the 
North Metropolitan Tramways Company, asking whether they deeired 
to submit any suggestions with re to the manner in which the 
work should be carried out, in order to minimise as much as possible 
any inconvenience that might be caused thereby to the tramway, as 
wellas to the general traffic, whilst the work is in progress. The 
company in a letter dated Jan. 27, 1904, has replied stating 
that 'until they are in possession of certain further information 
with regard to the working .of the conduit system, they consider 
that the time has not arrived when they can with advantage 
to themselves or the Council make, as they sre invited to do 
in your letter under reply, any suggestion to the Council in respect 
to the adoption of the underground system of electric traction on any 
of the Council's northern system of tramways now leased to the com- 
pany.’ The history of the Council's past negotiations with reference 
to this matter indicates clearly how extremely difficult it is to recon- 
struct the northern tramways if the company, the Oounocil’s lessees of 
the lines, are not prepared to accord full assistance and co-operation 
in the work. We feel, nevertheless, that the Council is under an 
imperative duty to do all within its power to expedite the adaptation 
of the lines for electrical traction, and we hope, as already stated, 
very shortly to submit, in accordance with the instructions which have 
been given to us from time to time, definite proposals to enable the 
reconstruction of the first section of the tramways to be commenced 
at an early date. With regard tothe employment of overhead traction 
on portions of the lines, we have to report, after communicating with 
the 10 metropolitan borough councils concerned, that eight of the 
local authorities are opposed to the adoption of this system of 
traction, one authority has expreesed qualified approval of the 
Council's proposals so far as it is affected, while no definite opinion 
has been expressed by the other local authority concerned. We 
have under consideration the question of the course which in the 
circumstances should be adopted ın view of this expression of opinion ss 
to the use of the overhead trolley system where it appears to be neces- 
sary, and we propose also to report at an early date with regard to the 
question of the reconstruction of the lines, over and above the 224 miles 
above referred to, on which it is proposed to instal the conduit system. 
In conclusion, we feel it right to state that we have given unceasing 
attention to this matter, the grave importance of which we have realised 
from the first, and we greatly regret that the difficulties referred to 
should have hindered a prompt and effective settlement of the question. 
We regard the electrification of this system as of pressing urgency, as 
it is not possible in any other way to so develop the tramways as to 
enable them to adequately moet the needs of the densely populated 
distriots through which they pass. The Council will, however, see 
that with the company, on the one hand, refusing to assist in the 
installation of the conduit system of traction any of the lines which 
are the subject of the lease, and the borough councile, on the other 
hand, refusing, under the powers given to them by the Electrical Power 
Act of 1900, to have any other eystem within their districts than the 
conduit system, the difficulties which have faced us in dealing with 
this question have been of a most serious and complicated character.” 
There was some discussion on thie report between Mr. Beachcroft and 
Mr. J, Williams Benn, the chairman of the committee, 


The former 


detected in the report the implication that the company wus respon- 
sible for the fact that tbe lines had not been electrified, and energeti- 
cally defended the company from that charge, pointing out incidentally 
that the leasing of the lines had been beneficial to the public, inssmuch 
as, accordirg to the auditor's report, the northern tram system revenue 
account had a surplus of £37,794, while the southern system account 
showed a deficiency of £2,251. Mr. Benn, however, held to it that 
the company had opposed the application of the conduit system to the 
lines leased by them. Another report submitted by the committee 
referred to the necessity tor the erection of a sub-station at Streatham 
depót in connection with the reconstruction of the cable section for 
electric traction, and it was recommended that the offer be accepted of 
Mr. Bertram Thomas to supply and erect for £580 a low-tension 
switchboard at the new sub-ststion. In a further report the Council 
were advised to approve an estimate of £1,600 for acquiring property 
for providing an improved entrance to Olapham car-shed. The 
report of the district auditor was submitted, in which the following 
passage in reference to the Council's tramways undertaking occurred : 

‘The balance on the tramways appropriation account at the beginning 
of the year amounted to £45,182. At the end of the year the balance 
was £29,869. During the year £46,000, part of the surplus balance 
for year 1901-2, was carried from tramways account to the special 
connty account in relief of rate, £8,100 being in respect of the southern 
system and £36,900 in respect of the northern system. At the end of 
the year the southern system revenue account had a deficiency of 
£2,251 and the northern system revenue account a surplus of £37,794. 
In consequence of the decision of the House of Lords on Feb. 7, 1902, 
that the Council had no legal power to run omnibuses, the horses, 
vehicles, and other property used in connection with the omnibus 
service have been disposed of. The original cost amounted to the sum 
of £29,266. 38. 5d., and as the amount realised by the sales and set 
aside for sinking fand only amounted to £23,820. 17s. 5d., there is a 
sum of £5,446. 6s. in respect of the omnibus service capital outlay now 
included in the debt outstanding on tramways account. I understand 
that arrangements will shortly be made to reduce this debt by the sum 
in question.” 


LIGHTING AND GENERAL. 


Wednesbury. —The Town Council have concluded a loan of £11,000 
for electricity supply purposes. 

Poplar.—The Council have decided to petition against the Hist 
London and Lower Thames Electric Power Bill. 

Cheshunt. —The electric supply compeny have agreed to commence 
operations within three years from Sept. 29 last. 

Kirkcaldy.— We note that consumers of the electric light are 
increasing steadily in number, 119 being now on the list. 

Long Eaton.—New plant to the cost of £2,546 has been ordered 
for the extension of the Urban District Council's electric lighting. 

Brierley Hill.—The Board of Trade will defer the consideration of 
the revoking of the Council's Electrio Lighting Order, 1900, for one 
year. 

Mafeking.—The Town Council are consulting Mr. J. Mordy Limbe, 
electrical engineer, with a view towards formulating an electric light 
scheme. 

mouth. —We are informed that the vacancy at the electricity 
works, North Shields, for a mains assistant, recently advertised in our 
columns, has now been filled. 

New Branoh.—The Hart Accumulator Oompany have decided to 
open a branch office at Piince's-chambers, Corporation-street, Birm- 
ingham, in charge of Mr. F. R. Hill. 

Gainsborough.—The Urban District Council are applying for a 
provisional order for power to construct an electric lighting station and 
to lay electric mains along the streets. 

Bexhill.— During the counting of the votes in connection with the 
Bexhill Improvement Bill at the town hall on Saturday night the 
electric light failed, but lighting was resumed within an hour. 

Broxburn and Uphall.—A vote of duri ideis of Broxburn and 
Uphall is to be held in connection with the decision of Bathgate 
District Committee to light Broxburn and Uphall by electricity. 

Newoastle, —The Council have agreed to purchase a new generating 
tet at the price of £4,400. This set is already in use, having been 
accepted in an emergency on hire with the option of purchase within a 
year. 
Wisbech.—At the last Town Council meeting the report of the 
eleotrical engineers on the subject of electrical lighting in the borough 
was received. Mr. Robert Hammond was present, and explained the 
scheme. 

Bray.—At the last Urban District Council meeting it was propa 
that Mr. J. McCormick continue in the chair of the Electric Light 
Committee. Mr. McOormick not desiring to hold this office any 
longer, Mr. Burke was elected. 

Aston Manor.—The resident engineer has been instructed, in con- 
janction with the borough surveyor, to prepare plans, ctc., for the 
extension of the power station and for the provision of a 750-kw. 
generating machine and appliances. 

Todmorden.—The electricity acheme for the town is estimated to 
cost £18,500, including £2, allowed for contingencies, Nearly 
half that amount has already been spent, and tenders for the necessary 
buildings, etc., are shortly to be invited. 

Beokenham.—The Blackheath and Greenwiéh Company intend to 
lay cables under the Orystal Palace and District Electric Lighting 
Orders, 1890 and 1894, in a small piece of the Beckenham parish which 
the Beckenham Council are about to take over. 

Portishead (Somerset) — The Urban District Council have 
consented to the application of the Western Electric Digtributing 
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Corporation, Limited, for a provisional order to supply electricity for 
public and private purposes within their district. 

Hackney.—The Council have decided to petition against the East 
London Lower Thames Electric Power Bill of 1904. The National 
Electric Construction Company have obtained orders to wire & number 
i pod houses in Millfields-road, and a main is to be laid at a cost 
0 


Brompton and Kensington Electricity Supply Co. — The 
directors recommend a final dividend on the ordinary shares at the 
rate of 11 per cent. per annum for the half-year ended Des. 31 last, 
making (with the interim dividend at the rate of 9 per cent. per 
annum paid in August) 10 per cent. for the year. 


Durham.—The County Council have decided to object to the 
provisional orders under the Electric Lighting Acta in respect of 
(1) South wick.on- Wear urban district and Sunderland aud Houghton 
rural districts, and (2) Houghton-le-Spring, Hetton-le-Hole, and 
Seaham Harbour urban disfricts and Easington rural district. 


Hampestead.—[It is stated that since the introduction of the 
maximum demand indicator the cost of the electric light consumed in 
the workhouse during the last six months shows a saving of £61 as 
compared with the cust of the light in the corresponding six months 
in 1902, although there had been no reduction in the number of lights. 


Chelsea Electricity Supply Co.—Subject to final audit of the 
accounts, the directors have decided to recommend to the shareholders 
in general meeting a dividend on the ordinary shares at the rate of 
7 per cent. per annum for th» half-year to Dec 31, 1903, making a 
D of 54 per cent. for the year 1903, carrying forward about 
£1,100. 

Birtiey.—The Ohester-le Street Rural District Council have been 
asked by the Birtley Co-operative Society to coosent to the society 
approaching the Board of Trade for an electric lighting provisional 
order for public and private purposes for the township of Birtley. We 
understand that the matter will come shortly before the Highways 
Committee, 

Lindsey.— The County Council wili oppose the Lincolnshire 
Electric Powers Bill, with a view to negotiation for the introduction of 
- clauses, and the matter has been referred to the Highways Committee. 
The company propose to establish at Market Risen an electric gene- 


rating station for the distribution of power in Lindsey and the 


adjoining counties. 

Brighton.—The Corporation desire to extend their electric lighting 
at Rottingdean, and the Rural District Council have iuformed them 
that they would give permission to exercise their power in a portion of 
the parishes of Rottingdean and Ovingdean if the Corporation were 
prepared to meet them as to the drainage and the protection of the 
local electric lighting company. 

Derby.—Tho Town Council have received sanction to the borrowing 
of £29.900 for electric lighting purposes. The Incorporated Muni- 
cipal Electrical Aseosiation have decided to hold their ninth annual 
conveution at Derby on June 29 and 30 and July 1 and 2, 1904, and 
the Electric Lighting Committee are making all necessary arrange- 
ments for the holding of such convention. 


" Central-Station Directory.”—Our attention has been drawn to 
a paragraph on p. 301 in the above publication, where, under the 
heading of St. Helens, it is stated that the St. Helens Cable Com- 
pany’s diatrine cables are used in that town. As Mesars, W. T. Glover 
and Co., Limited, are the sole manufacturers of diatrine cables, that 
name ought to be substituted instead, and we hasten to give publicity 
to this correction. 


Newbury.—The Urban Electric Supply Company yesterday started 
their works at Newbury for the supply of electricity for lighting and 
power purposes. The Newbury Corporation originally secured the 
electric lighting order from the Board of Trade, but, being the owners 
of the borough gas undertaking, they allowed the matter vo romain in 
abeyance, and the work has now been taken up by the Urban Electric 
Supply Company. 

Alnwick.—The Northern Electric Lighting Company, having 
acquired a site at Amble, and having secured a graut from the 
Government authorities, will presently commence to erect & power 
station to supply the requirements of Ambleaud district. Warkworth 
will be includea if 100 subscribers can be found there. The question 
of street-lightiog as a natural consequence will be coming once again 
before the public here. 


Dover.—The Council have adopted thesurveyor's report with regard 
to the National Telephone Company's laying of underground wires in 
the streete, He stated that the company had agreed to lay the mains 
in some cases in the road, and to keep at least 2ft. clear of the electric 
light cable. He reeommended that the work should be sllowed on 
condition that a large scale plan showing the position of the mains 
should be subinitted and approved. 


Post Office Telephones. —The Post Office authorities have already 
opened nine exchanges in London, and 15 000 subscribers have been 
connected since the central exchange was opened in Doctor's Commons 
two years ago. At present ducts are beiog laid for the exchange at 
Hampstead, and when that is opened the work which the late Mr 
Hanbury uudertook when Postmaster-General will be complete. though 
further extensions are slreacy contemplated. 


Liverpool. At Weduesday's meeting Mr. A. B. Holmes, now con- 
sultiog electrical engineer to the Council, presented his annual report, 
showing that the output of electric energy had increased from 1,452,511 
units in 1896 to 26,010,071 in 1903. ‘The increase of 1905 over 1902 
was 17 per cent. for lighting, 60 per cent. for power, and 74 per cent. 
for tramways. On Jan. 1, 1904, 525,812 lamps of 8 c.p. were con- 
nected to the mains, or increase of about 34,000 during the 12 months. 
Motors increased from 827, with an aggregate horse-power of 2,877, to 
1.111, with 4,234 h.p. 


Middlesbrough.—The engineer (Mr. H. M. Taylor) in his last 
report states that tbe number of units sold during the month was 
84.000, as compared with 69,000 in the corresponding month of last 
year. The revenue was £1,161, compared with £1,022, and the costs 
£363, or 1°04d. per unit, or £321, or 1:12d. per unit. The total profit 
was £788 lin. The number of lights applied for and connected up to 
date was 44,258, against 33,506. Application is to be made for sanction 
toa loan of £20,000 for extension purposes, instead of £15,000 as 
previously agreed upon. 

Linoolnshire and Yorkshire Electric Power Bill. — At a 
meeting at York on Welnerday of representatives of the local autho- 
tities of York, Hull, Scarborough, Beverley, Ripon, Harrogate, Brid- 
lington, Filey, and Hessle. a resolution was adopted to th: cffect that 
it is desirable that the above Bill should be opposed by all the local 
authorities alfected, cach authority to deposit a sepsrate petition, 
their interests not being identical, and that the several authorities 
should unite as far as possible in their opposition aud in obtaining 
clauses for the protection of their intereste. 


Stock Exchange.—The Stock Exchange Committee have ordered 
the undermentioned securities to be quoted in the official list: Com- 
mercial Cable Company's further issue of £21.979 sterling 500-year 
4 per cent. debenture stock, redeemable, and London United Tram- 
ways (1901), Limited, farther iesue of 17.50) 5 per cent. cumulative 
preference shares of £10 esch, fully psid, Noe. 82,501 to 100,000. 
Application has been made to the committee to allow Perth Electric 
Tramways, Limited, further issue of £18 287 5 per cent. first mortgage 
debenture stock to be quoted in the official list. 

St. Annes (Lanos.).—The electric light cable is to be extended to 
Sir John Thuraby's home, provided he contributes £4CO towards the 
cost of extension. The proposed extension of the electric light works 
and plant is to be carried out. The electrical engineer in his last 
report shows that the units sold to Dec. 31 were 50,525, against 
21,824 the previous year. The number of consumers was 223, against 
153 a year ago. Seven new applications had been received. Terms 
are to be arranged with Messrs. England, Winstanley, and England 
for preparing plane, etc., in connection with the extension of the 
electric lighting works. 


Acton. —The question of a combined dust destructor and electricity 
works / separate eystems is not yet decided, notwithstanding the 
District Council negotiations with the Metropolitan Electricity Sapply 
Company for the supply of electrical power in bulk. The North 
Metropolitan Electricity Supply Company have, it is stated, offered 
better terms than the Metropolitan Electricity Supply Company for 
the supply of electricity in bulk. The supporters of the combined 
system of dust destructor and electricity works last week secured the 
appointment of a deputation which proceded to visit the combined 
works of the Fulham Borough Council. 

Anglo-American Telegraph Co.—The directors, after placing 
£12,000 to the renewal fund for the half-year, recommend balance 
dividends of 16s. per cent. on the ordinary consolidated stock. and of 
£1 103 percent. on the preferred stock for the year ended: Dec. 31, 
ar a first and final dividend of 2s. per cent. on the deferred stock for 
the year 1905, payable on Feb. 13, less tax. After paying the divi- 
dends there will be a balance of about £1,128 to be carried forward. 
The above dividends, together with those already paid, will amount to 
£3. ls. per cent. on the ordinary sto:k, £6 per cent, on the preferred 
stock, and 2s, per cent. on the deferred stock for the year 1903. 


Islingtom.—The Lighting Committee will report st to-night’s 
Council meeting as follows: '* We have, pursuant to Council reference 
of Aug. 7 last, reconsiiered our report of July 22, 1903, recommend- 
ing that tlie charge for public arc lamps be increased to the exact cost 
to tbe undertaking of production and maintenance, and are of opinion 
that, having regard to the long hours during which electricity i$ con- 
sumed for public arc lighting, and to the fect that we propose, with 
the ay p:oval of the Council, to transfer from the electricity account to 
the general rate for the next half. year an amount of £1,200 to pro- 
vide for carbons aud labour, the charge of 34d. per unit is a reasonable 
one, and should be adhered to.” 


St. Marylebone.—It is reported that the Mayor of St. Marylebone 
has declined to give «flect to the resolution mentioned in another 
columu—viz to write a letter to the ratepayers recommending them 
on behalf of the Council to give their consent at the poll on Monday 
next to the Bill which is being promoted by the Council. At the 
meeting of the Council last night the following motion by Mr. E. 
White, L.C.C., was discussed: '' That it be referred to the Legal and 
Parliamentary Committee to prepare and submit to the Council! a Bill 
to be introduced in tlie next session of Parliament to relieve the 
borough of 8t. Marylebone from the obligation of purchasing tbe 
St. Marylebone portion of the Metropolitan Electric Supply Company's 
undertaking upon equitable terms." Itis proposed that Mr. Boulnois, 
M.P., be asked to introduce the Bill, and the President of the Local 
Government Board be requested to assist in passing the Bill into law. 


Whitby.—The renort on the electric light of the town presented at 
the meetiog of the Urban District Council on Tuesday night shows a 
considerably increased consumpticn, niainly due to the extension of 
atreet-lighting. Additional facilities are shortly to be provided for 
private business. During the year 1,332 lamps were applied for. 
The amount of capital expend: 1 up to D.c. 31, 1903, was £26,240 
out of £28.000 authorised, and the amount of capital repaid to date 
was £1,122. It was further stated that the loss on working during 
1902 amounted to £433, but this had beeu turned into a profit of 
£56 during 1903. The contemplite d use of electricity in pumping 
at the sewage outlall works, the iu :cise. in the publie. lighting, 
aud the addition of private consumers would in the future have the 
cffest of considerably reducing the works cost of production, and 
provided increased profit year by year. The number of custome s last 
year was 98 ; now the number is 144, The number of public lamps 
lit by «l-ctricity last year was 36, and now there are 160. 
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Dundee. It is reported that Mr. George Balfour has been appointed 
to act for Messrs. Handcock and Dykos, the consulting engineers in 
connection with the proposed new electric scheme for Dundee. We 
have already referred to the scheme, under which it is propose to 
erect a generating station, at a cost of about £250,000, at the Stanuer- 
gate, and run the necessary cables through the streets to the works. 
A halfpenny per unit is provisionally stated as the price. : 


Hornsey.—At the last Borough Council meeting the Highways 
Committee reported the receipt of a further letter from the Postmaster- 
General in reply to the Council's letter of Jan. 1, stating that it was 
feared it would not be practicable to begin the work of constracting 
and equipping a telephone exchange at Crouch End before the spring ; 
but the work would be expedited as much as possible, with & view to 
giving subscribers exchange facilities at the earliest possible moment. 


Agencies. We are informed that Messrs, Royce, Limitel, of 
Manchester, makers of the Royce dynamos, electric motors, cranes, 
switches, etc., have appointed Mr. E. C. Amos, M.I.Mech.E., 20, 
Bucklersbury, E.C., sole representative for the London district; from 
whom all particulars of their specialities can be obtained. The Paul 
Heater and Condenser Company, 63, Queen Victoria-street, London, 
E. C., and Liverpool, have appointed Messrs. Herbert and Gilchrist, 
Wellington-chambers, 146; West Rogent-street, Glasgow, their agents 
for that district. The London office is now under the management of 
one of the firm’s directors, Mr. R. H. Haylock, who was for many years 
chief engineer to the Sturtevant Engineering Company. 

Portsmouth Telephones. —The Local Government Boar hayiog. 
disallowed a sum of £3,000 out of the £12,000 asked for by the Tele- 
phone Committee, a sub-committee, consisting of the chairman (Coun- 
cillor Dittman), vice-chairman (Councillor H. R. Pink), Alderman T. 
Scott Foster, and Councillor G. W. Edmonds, has been appointed to 
consider the letter and bring up a report to the full committee at as 
early a date as possible. Should they deem it necessary to interview 
the Local Govornment Board, the sub-committee has received full 
power to proceed to London as a deputation. The revenue for nine 
months ending Dec. 31 last shows a surplus on the working amounting 
to £768. 19s. 1d., after moeting all legitimate calls on revenue, 
including principal and interest. 

London Gazette.—The first meeting in the estate of Gardener 
Bros. and Oo., electrical engineers, Horninglow-street, Burton-on- 
Trent, Staffordshire, will be held at 11.30 a.m. on Feb. 10, at 47, 
Full-street, Derby. Fel. 14 is the last day for receiviog proofs of 
claims in the estate of Edwin Ward (trading as E. Ward and Oo.), 
plumber and electrician, 38, Osbourne- road. Southampton, lately 
carrying on business at 108, Bevois-valley, 47, Lodge-road, and 38, 
Osbourne-road, Southampton. Mr. W. J. F. Hunt, Midland Bank- 
chambers, High-street, is the official receiver. At a general meeting 
of the Electric. Traction Company, Limited, the resolution was passed 
that tbe company be wound up voluntarily. Mr. William Barclay 
Peat, 5, Lothbury, London, is the liquidator. 

Smoke Nuisanoe. —The Birmingham Daily Post prints the follow- 
ing letter : '' Sir, —My attention has been called to several letters that 
have appeared recently in the Press with reference to the quantity of 
smoke that has been issuing from the chimneys at the electricity works 
in Water-street. I have to inform you that the smoke in question is 
produced by some new boilers that have recently been installed. Owing 
to the necessity of providing for the heavy load that has to be met at 
this time of the year, we were obliged to put these boilers to work 
before they had been fitted with proper smoke-consuming appliances. 
These appliances are, however, now well in hand, and will be com- 
pleted almost immediately. —R. A. CuarTOck, City Electrical Kogi- 
neer, Electric Supply Department, 14, Dale-end.” 

Cheshire Electricity and Power-Gas Co.—The area proposed to 
be covered by this company's operations is to inolude the whole of 
Cheshire, within which it is intended to supply electricity in bulk and 
to manufacture and distribute power gas for the purposes of motive 
power and heating, but not for illumination. The price to be charged 
for power gas is not to exceed 3d. per 1,000 cubic feet if over 4,000,000 
cubic feet are consumed per quarter, or 4d. per 1,000 cubic feet if less 
than that quantity is taken. The price for electricity will range from 
4d. to 3d. rer unit, according to the quantity required. The capital 
of the company is to be £1,000,000. It is proposed to issue debenture 
stock to the extent of £333,000. The Bill contains express provisions 
that the granting of this Act shall not be construed as entitling the 
company to any monopoly or exclusive right to supply power gas 
within the county of Cheshire, but powers are sought to acquire '' by 
agreemenv" any authorised electric lighting undertaking within the 
company's area of supply. 

York.—The Electric Lighting Committee reported on Monday with 
r-gard to the proposed scheme of lighting the city by electricity that 
they consider that if a scheme be adopted it would be better for a 
portion of the city to be dealt with at first, the remainder to stand 
over uutil the financial results have been ascertained. The committee 
consider that the Fulford district would be a suitable one in which to 
commence the lighting, and they have instructed the electrical engineer 
to prepare a plan of the streets proposed to be lighted, and to submit 
a report on the cost The consideration of the Bill promoted by a 
company which intend to supply electricity in Lincolnshire and a 
part of Yorkshire has been referred to the Finance Committee, with 
power, if necessary, to join other authorities in opposing it. A very 
satisfactory report for the nine months has been received by the Electric 
Lighting Committee, showing that during a period of nine months 
they had received £6,051, and the cost of producing the electricity 
which had earned that amount had been £3,290, a profit of over £2,700 
towards sinking fund and interest. 

Hull. —The electrical engineer (Mr. H. Bell) has just submitted his 
estimate of expenditure for the year ending March, 1905, in which he 
says that the capital expenditure of £10,000, for which it was resolved 


rovide for plant, mains, etc., sufficiont to deal with the load estimated 
lor next winter. It would be necessary to set aside a sam of £1,500 
to provide for modifications to the old 5 switchgear. Ooal 
and other fuel was estimated at £10,200, as compared with £8,750 
last year; wages (generation), £2,200; wages (sub-stations and 
mains), £950; engines and boilers, £750 ; other machinery, £1,000 ; 
salaries, £1,500; rents, rates, and taxes, £3,320, as compared with 
£1,750 last year; interest, £10,140; sinking fund, £8,270; meters 
and switchboard depreciation, £2,900; the total with other items, 
and including balance of £2,061, amounting to £45,491, as againat 
£41,789 last year. Oa the revenue acconnt it is estimated that the 
sale of current per meters will be £44,148, as compared with £40,364 
last year; public lighting, £343, as against £324: the total, includ- 
ing £1,000 for the rental of the meters, being £45,491, as compared 
with £41,789 last year. 

London County Council. — Oa Tuesday it was sgreed to lend the 
Hackney Borough Council £7,406 for electric light installation. 
Notices under Elestric Lighting Acts and Orders were agreed to from 
the Blackheath and Greenwich District Electric Light Company to 
build transformer boxes at the corner of Shooter's Hill-road and East- 
brook-road and in Watling-street, and to lay low-tension maine across 
Mayow-road and along Queenswood-road, and in Lee High-road and 
along portions of Eastdown-park and Dermoudy- road; from the 
Brompton and Kensington Electricity Supply Company to lay maine 
along a portion of Redclitle-equare; from the Charing Cross and 
Strand Electricity Supply Corporation to lay mains across Macklin- 
street, and along portions of Goldemith-street, Smart's-building:, High 
Holborn, Museum-street, and Hyde-street, and to build boxes in 
Macklin-street, Smart’s-buildinge, at the junction of Hyde-street and 
Museum-street, and in New Oxford.street; and from the County of 
London and Brush Provincial Electric Lighting Company to lay high 
and low tension mains along a portion of Allfarthing-lane. 


Newport (Mon.).— An enquiry was held on Friday into an applica- 
tion of the Corporation for sanction to borrow £60,800 to meet the 
expenses of the electric light and power undertaking. The Town Olerk 
(Mr. A. A. Newman) said the application was to borrow two sums, 
£15,500 representing ordinary necessities of the undertaking due to 
extensions for light and power, and £45,0CO in respect of the increased 
expenditure upon the power station. Mr. H. Oolliogs Bishop, the 
electrical engineer, said that the progress of the undertaking was 
indicated by the following figures, comparing the state of affairs in 
1895 and last year (the year 1902.3) ; in 1895 the capital was £34, 562— 
last year it was £177,470 (including the present applications); the 
number of consumers in 1895 was 79—last year 705; the arc lights 
were about the same ; lamps connected in 1895 numbered 7,200—last 
year 53,0C0, and up to date another 10,000 or 12,000 had been added; 
the total revenue in 1895 was £1,499— last year £12,485, and in the 
present year it was estimated to reach close upon £20,000 ; the total 
cost in the first year was £1.225 —last year £4,902. In the first four 
years there was a deficit; in the fifth year there was a profit of about 
£403. Then came the years 1900 and 1901, when coal went up to 
fabulous prices, which caused a heavy deficit. Since that time there 
had been a profit ou every year, and he was able to say that the result 
for the present year, including the power station and the old station, 
would be on the right side. Mr. Parry, the assistant to Mr. Parshall, 
the engineer who carried out the present station, also gave evidence. 


Falham.— trial is to be made with 25 incandescent electric lamps 
and 25 electric Nernst lamps in place of the present street gas 
lampe. In 40 cases the present lanteras will be utilised. The total 
estimated cost is £200, e borough electrical engineer has been in 
negotiation for some time past with the directors of the Granville 
Theatre of Varieties with regard to obtaining the supply of electric 
current. He finds that, taking into account the number of lights used 
and the consumption of energy in the past, the charge for current 
would work out according to the Council's present scale at about 
34d. per unit. The directors are willing to enter into an agreement to 
take the whole supply of current from the Council's mains for a term 
of seven years, and to guarantee a minimum consumption of £450 a 
annum, provided the Council agrees to a charge of 3d. per unit. The 
directors are further prepared to agree to the use of their engine-room 
for the purposes of a sub-station upon payment of a rent of £25 per 
annum. e Couucil have adjourned for further consideration the 
question of using the engine-room for a sub- station, and have recom- 
mended that the offer of the directors of the Granville Thestre of 
Varieties to take the whole of their electric current from the Council's 
mains for a term of seven years at 3d. per unit, and to guarantee 
during that period a minimum consumption equivalent to £450 per 
annum, be accepted subject to their entering into a satisfactory agree- 
ment embodying this arrangement and safeguarding the Oouncil’s 
interests. The size of the Munster-road sub-station is to be increased 
at an estimated cost of £66. 

Nottingham.— According to the last report of the Joint (Health and 
Electricity) Committee, the destruetors and the electricity generating 
plant in the Essteroft are an undoubted success. The committee add 
that it is impossible to come to a proper conclusion as to the amount 
of electricity which may be fairly expected to be obtained from the 
electricity generating plant, and the costs thereof, until the committee 
have had the expeiience of a full year's working. The committee, 
however, are convinced that whatever amount of electricity may be 
obtained from this source of supply, it will not do away with the 
necessity for the raising of the additional capital required for complet- 
ing the equipment of the first section of the St. Ann's electricity 
station, mentioned in the report of the Electricity Committee presented 
to the Council at the last meeting. A joint report of the city engi- 
neer (Mr. Arthur Brown) and the electrical engineer (Mr. Herbert 
Talbot), appended, states that the Easteroft destructor was practically 
completed, as regards the structure, in March, 1903, but a start could 
not be made with the actual working of the destractor until July. The 


to obtain borrowing powers, was estimated as being necessary to ! plant at the Eastcroft consists of a 12-cell destructor and Babcock and 
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Wilcox water-tube boilers. At the commencement, the week ending 
July 29, 1905, 586 tons of material produced 6.191 units, or 16 units 
per ton ; in.September, one week realised 10,917 units from 468 tons of 
material, showing 23:30 units per ton, and the best record in September 
was on Friday, the 25th, when 2,003 units were obtained from 75 tons 
Qcwt. of material, realising 26:54 units per ton; in October there 
should, of course, have been a considerable increase in calorific value 
of the materiel. In consequence, however, of the very mild weather 
this was not the case, and the exceedingly wet weather was also against 
good results being obtained. However, the results have been improv- 
ing week by week, and during the week ending Jan. 13 this year 
27.641 units were obtained from 517°5 tons of refuse, giving 55:4 units 
per ton. The record day up to the present was on Jav. 12. when 
4,878 unite were obtained from 75 tons 6cwt. 2gr., showing 64°76 units 
per ton. The electricity plant consists of two 2d0. j. h. p. Willans and 
Robinson's central-valve engines, coupled to Siemens generators, 
together with switchboard, etc. Up.to Oct, 27 only one engine was 
running, and at times more steam was being made than this engine 
could take. From that time up to the present two engines have been 
running, one on the lighting main and one on the traction main, but 
when the second engine was shut down only half the steam made by 
the destructor was utilised. The Elestricity Committee have ordered 
a third engine, which will be delivered in March and which will be 
used as a stand-by. With the three engines there is no doubt that 
much better results will be shown than those already obtained, as in 
case of an engine having to be stopped for repairs or examination, the 
stand-by can be used and the whole of the steam made be utilised. 
Both the destructor and the electricity plant are working satisfactorily. 
The Couacil have passed the second reading of the report of the Elec- 
tricity Committee, which approved the raising of additional capital 
amounting to £100 000 required for completing the equipment of the 
first section of the electricity station on St. Ann's Well.roa t, and 
extending mains, services, etc. The resolution further stated that 
application should be made to the Local Government Board for their 
consent to the borrowing of the sum. The spending of the money 
would extend over three years, but £435,000 or £44,000 would be 
required during the next few months. 

St. Marylebone.—At the special meeting of the Borough Council 
on Monday, the Mayor (the Rev. H. Russell Wakefield) read the 
following report from the deputation to the company: '' We have to 
report that we have had two meetings with representatives of the com- 
pany since our appointment by the Council on Jan. 25, 1904. The 
Metropolitan Electric Supply Company's previous suggestions ‘for 
facilitating the completion of the purchase’ were contained in the two 
letters submitted to the Council on the 21st ult., and recorded on the 
minutes. The company has now expressed willingness to take bonds 
bearing interest at 53 per cent. in payment of the award of £1,212,000, 
and on the new capital expenditure to the end of this year, roughly 
estimated at £150,000. This includes the £60,000 cheque paid by 
order of the Court on account of capital expenditure incurred since 
the date of purchase, but not any of the legal expenses, amounting to 
nearly another £60,000. The company is prepared to pay as rent 
interest at 3 per cent. on these bonds and to pay the whole expense 
of their issue, and to contribute as additional rent £7,000 per annum, 
which would go as a contribution towards the Council's sinking fund ; 
and, further, that from January, 1915, the company would give the 
Borough Council 10 per cent. of their total net profits after deducting 
44 per cent. on their total capital employed and 14 per cent. for 
depreciation. The lease to the company would be for 27 years, or a 
shorter time if competition were allowed by Parliament and the com- 

any required us to release them. They would continue for two years 
rom the date of their notice to determine, and on such determination 
the borough would be obliged to take current in bulk from the company 
up to 1931 to supplement any deficiency which could not be made by 
our own generating stations. The price would be the same as is now 
agreed namely, by agreement, if possible, and, if not, by arbitra- 
tion of the Bosrd of Trade.' In the event of the determination of 
the lease, or at the expiration of the lease, the borough would 
not be liable to reimburse the company for capital expenditure out- 
side the borough area, but only for the capital expenditure within 
the area. This capital expenditure within the area would be paid by 
the borough either at the valuation or at a fixed depreciation of 14 per 
cent, per annum.—H. RussELL WAKEFIELD, Mayor; ERNEST R. 
DELENHAM, chairman of the Electric Supply Committee; G. J. 
kicoop; A. Forbes SiEvEKING, Feb. 1, 1904." The Electric 
Supply Committee reported on the above report as follows: ‘' Feb. 1, 
1904. We have further considered the present position of the St. 
Marylebone Electric Lighting Bill, 1904, and the offers of the Metro- 

litan Electric Supply Company and the General Electric Company, 

imited, and we recommend that the Council resolve to undertake 
that, if the poll of electors with reference to the promotion of 
the St. Marylebone Electric Lighting Bill shall decide in favour 
of the promotion of that Bill, the Council will, before attempting 
to work the undertaking themselves, take all necessary steps and 
will use their best endeavours either (v) to make some satis- 
factory arrangement with the Metropolitan Electric Sapply Oompany, 
Limited, or (b) to enter into an agreement with 4 company of 
sufficient financial ability to temporarily or permanently work the 
undertaking on behalf of the Council, in accordance with the principles 
of the letter from the General Electric Company, Limited, to the 
Council of Jan. 19, 1904. That inasmuch as it is necessary to continue 
the promotion of the Bill for the purpose of enabling the Council to 
negotiate terms with the Metropolitan Electric Supply Company or to 
carry out an arrangement on the principle of the offer of the General 
Electric Company, Limited, the Oouncil strongly recommend that the 
Bil be proceeded with.—EnwEsr R. DEBENHAM, chairman." The 
Mayor said the negotiations were not exhausted, but very considerable 
concessions had been made by the company. After discussion, the 
recommendation of the Elcctric Supply Committee was put to the 
meeting in the form of a resolution, and carried by 34 to 9. 
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. Improvements in and relating to electric 


PROVISIONAL PATENTS, 1904. 


JAN. 25. 


Improvements in electrical switches. 
Queen Victoria-street, London. 

Improvement in the manufacture of electric cables 
and the like. John Stratton and Ernest Alexander 
Claremont, 4, Bloomsbury-equare, London. (Complete 
specification. ) 

Improvements in the covering ef electric cables. Edwin 
Shirley Seymour and Ernest Alexander Olaremont, 4, 
Bloomebury-squase, London. (Complete specification.) 

Improvements in or relating to apparatus for obtaining 
a flow of ourrent in one direction from an alter- 
nating source. Peter Cooper Hewitt, Westinghouse- 
depen Norfolk-street, Strand, London. (Date applied 
for under Patents Act, 1901, Feb. 3, 1903, being date 
of application in United States.) (Complete specification. ) 

Improvements in the working of an electric railway or 
tramway service. Frederick Richard Boardman, 10, 
Southwark Bridge-road, London. 

Anu improved electric iacandescent lampholder and 
combined switch. Joseph Smith Cannington, 93, 
St. Martin's- une, London. 

Are lamp. Tito Livio Carbon, 322, High Holborn, London. 
(Date applied for under Patents Act, 1901, Aug. 22, 
1903, being date of application in Germany.) (Complete 
specification.) 

Improvements in electric cranes and the like. Stothert 
and Pitt, Limited, and Walter Pitt, 24, Southampton- 
bnildings, Chancery-lane, London. 


JAN. 26. 

Au improved automatic device fer outting off the 
electric current when a line wire breaks. Frederick 
Parker, 5, Hatton-garden, London. 

Improvements in and relating te apparatus for the 
production and application of electric oscillations. 
Alexander Wiiliam Sharman, 13, Broderick-road, Upper 
Tooting. London. 

Improvements in motor-oontrol systems. The British 
Thomson-Houston Company, Limited, 83, Oannon-street, 
London, (The General Electric Company, United States.) 

Improvements in electric telegraph systems. Charles 
Adams- Randall, Birkbeck Bank-shambers, Southampton- 
buildings, Chancery-lane, London. (Oomplete specification. ) 


JAN. 27. 


George Eason, 52, 


. Improvements in or relating to trolley pulleys and 


trolley heads for overhead electric traction. William 
Cowell and Archibald Cowell, 254, Colne-road, Burnley. 


. Improvemonta in static electrical machines for lighting 


gas, ether, eto. Henry Nehmer, 36, Olifton-street, 

Finsbury.square, London. 

reoeiving 
apparatus for telegraphio and ether purposes. James 
Tarbotton Armstrong and Axel Orling, 325, High Holborn, 
London. 

Improvements in systems of excitation for induction 
machines.. Maurice Leblanc, Westinghouse - building, 
Norfolk-street, Strand, London. (Date applied for under 
Patents Act, 1901, Jan. 28, 1903, being date of applica- 
tion in United States.) (Complete specification.) 

Improvements in or relating to apparatus for use in 
the distribution of alternating ourrents, Arthur 
Francis Berry, 46, Lincoln’s-inn-fields, London. 


JAN. 28. 

Improvements in the means or appliances for applying 
electricity and light for ourative purposes. Arthur 
George Witherby, 1, Great St. James-street, Beiford-row, 
London. 

Improvements in electrolytic cells. Julius Raschen, 
George Christopher Olayton, and the United Alkali 
Company, Limited, 47, Lincoln’s-inn-fields, London. 

JAN, 29. 

Improvements relating to electric tramways. Joseph 
Wilkinson and Sydney Weiss Mitchell, 18, Southampton- 
buildings, Chancery-lane, London. 

Improvements in electric arc lamps. August Eckstein 
and Arthur Ernest Angold, Peel Works, Adelphi, Salford. 

Improvements in or relating to trolleys for collecting 
electricity. Andrew Thompson, 111, Hatton-garden, 
London. 

Improved manufacture of magnetic material Robert 
Abbott Hadfield, 46, Lincoln’s-inn-fields, London. (Date 
applied for under Patents Act, 1901, June 12, 1903, being 
date of application in United States.) (Complete speci- 
fication. ) 

Improvements in telegraphic transmitters. William 
Lloyd Wise, 46, Lincoln’s-inn-fields, London. (James 
Harvey Pierce, United States.) (Complete specification. ) 

Au improved electric low-water alarm for boilers and 
1855 MES John Henry Sugrue, 4, South-street, Finsbury, 

ndon. 
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29249. 
2979. 


2985; 


2307, 
3315. 
$344. 
2347. 


2361, 


2363, 


2373. 


An improved electric fire-alarm. Harry Simmins, 23, 
Coleman-street, London. 

Improvements in trolley heads. Frederick Howe Hadfield, 
Clun House, Surrey-street, Strand, London. 

Improvments in or relating to electric light fittings. 
Krnest Roberts and Kobert Mitchell, 45, Southampton- 
buildings, Chancery-lane, London. 

Apparatus for polarisation of Hertzian waves. Francis 
James Green, 40, Chancery-lane, London. (Date applied 
for under Patents Act, 1901, Jau. 29, 1903, being date of 
application in United States.) (Complete specification.) 

Improvements in or connected with electric signalling 
apparatus for tramways and railways. Reginald Page 
Wilson and Arthur Grotjan Marshall, Nuifslk House, 
Norfolk-street, Strand, London. 


* JAN. 30. 

Improvements in electric arc lamps. Veritys, Limited, 
and John William Ewart, 11, Burlington-chambers, New- 
street, Birmingham. 

An improved electrical terminal attachment device. 
John Colin MacIver and Arthur Freder e Guy, 10, 
Bt. George's-crescent, Liverpoo!. 

Improvements in electro-mechanical regulators. Egmant 
Charles Hoegerstaedt and Robert Graham Fothergiil, 36, 
Wellington-road, Oid Charlton, Kent. 

An improved composition for electrical conduits. 
Robert Starke, 195, Upper Thames-street, London. 

Improvements in and relating to emergency governing 
devices. The British Thomson Houston Company, 
Limited, and Frederick Samuelson, 83, Cunnon-street, 
London. 

Improvements in and relating to coil windings for 
electrical apparatus. The British Thomson - Houston 
Company, Limited, and Archibald Stannard Cubitt, 83, 
Cannon-street, London. 

Improvements in automatic switches or circuit 
breakers. The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London. (General Electric 
Company, United States.) 

Improvements relating to safety apparatus in con- 
nection with overhead electrical wires, Edward 
Wakley and William Harris, 522, High Holborn, London. 

Device for protecting a wire branch which depends 
from an overhead electric wire. Olympi Albert Rosen, 
77, Chancery-lane, London. (Complete specification. ) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Keb, 18, 1904. 
1902. 


23289. Galvanic dry cell. S:hauli and Lorwenstein. 


1903. 


1717. Method of drying materials which olog or matt under 


compression and other substances and materials, 
either by hot air or by the use of electrical currents. 
Doull. 


2053a. Electro-capillary relays and the une. Armstrong and 


2112. 


2163. 


Orling. ‘Date claimed under Patents Rule 9, Jan. 28, 
1903.) 

Electrostatic apparatus for relay and other recording 
and operating purposes. Rung and La Cour. 

Eleotric ignition apparatus. Lodge and Lodge. 


2192. Electrically-propelled tramcars. Raworth. 


2696. 
8164. 


Incandescent electric lamps and switches. Sweetser. 
Electric distribution and switchboards therefor. Parry. 


4346. Insulated electric conductors and in methods of 


4675. 


manufacturing the same. Carolan. (General Electric 
Company.) 


Apparatus for forms for use in the construction of 


conduits and pockets or boxes specially applicable 
as containers for the underground conductors of 
electric traction systems. J. G. White and Co., Limited, 
and Fisher. 


. Reversing mechanism for dynamo-electric machinery. 


Leitner and Lucas. 


5346. Maguetic compasses. Whyte. 
6133. Moving-coil galvanometers. Paul. 
6282. Apparatus for automatically extinguishing lights, 


whether gas burners or electric lights, or the like, 
after they had burnt a given length of time. Abel. 
(Compagnie Anon. Cortinentale pour la Fabrication des 
Compteurs de Gaz et autres Appareils. ) 


6434, Electrical switches known as two-way tumbler 


switches, Sperryn and Wood. 


6513. Operation and regulation of olectric motors. Vickers, 


Sons, and Maxim, Limited, and Williamson. 


6528, Electrical insulators. Lea. 


Candle fittings of electric incandescent lamps. 
O’Connell. 


6951. Alternating electrical current meters. Bloxam"' 


(Luxsche Industriewerke A.G.) 


7286. Holder for eleotrio light shades. Simmonds. 

7842. Means for connecting together the sections of drain- 
cleaning tools, chimney - cleaning brushes, pulling 
through rods for electrical conduits, and for certain 
other purposes. Davis, Davis, aud Davis. 


7842. Electric arc lamp. Bureau. 


. 8605. Electrically-driven machines for sawing logs and the 


like. Kottmann. 

9390. Manufacture of accumulator plates or;grids. Von der 
Poppenburg. 

17185. Field magnets for alternating-ourrent motors. Finzi 
and Korrodi. 

18841. Selective systems for electrical communication. Reed. 

20916. Electric current regulators. Page. (International 
Elestric Oontroller Company.) 

20921. Insulated electric conductors and method of producing 
the same. Heany. 

21090. Electric meters. Boult (Turner.) 

21466. Electric arc lamps. Jeannot and Bermudez. (Date applied 
for under International Convention, Sept. 12, 1903.) 

23161. Electrically-heated handles and haud-wheels for 
motoroars aud for other purposes. Fliess. 

25389. Magneto-electric machines. Bloxam. (Schoeller. ) 

26058. High-voltago spark arresters. Johnson. (Elcktricitüts 
Aktiengesellszhatt vorm W. Lahmeyer und Oo.) 

26261. Magneto-electric igniting devices for internal-com- 
bustion engines. Bailly. 

28389 Magnetic ore separators. Snyder. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. crus Last price 
Commercial and Industrial.— £ £ 
Alliance Electrical Co.,5 per cent. Cum. Pref., Nos. 1-70,000 1 4-49 
Aron Electricity Meter, 6 p.c. Cum. Pret. Shares. 1-125,000 1 .. 3/16-5/16 
British Insulated and Helsby Cables, Ord., 1-109,000 .... 5 6-6 
6 per cent. Cum. Pref., 1-100,000 ................ 5 .. 54-53 xd 
Mortgage ‘Debentures .............. 100 .. 102107 
British Thomson-Houston Co., 44 per cent. 1st Mort. Deb. 
Stock; Rad. ³o¹¹¹˙ ⁰⁰ðy 1 103-105 
British Westinghouse Elec. and Manut., 6 per cent. Prel., 
r h;; vases uc one reien a 8 4-44 
4 per cent. Mortgege Debenture Stock 100 .. 93-96 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 . 2 111 
— Non. Cum., 6 per cent. Pref. .................... 2 . n 
44 per cent. lst Debenture Stock...............- 100 .. -100 
44 per cent. 2nd Debenture Stock .............. 100 .. 84-89 
Callender's Cable, Debenturmes 100 .. 104-108 
Gl o ek e Redes e 5 .. 104-114 
b per cent. “l...... o Re 5 .. 54-53 
Crompton and (obo eren rr 5 .. 13-24 
5 per cent. Debentures................... eee enne 100 .. 393.105 
Fdison an Swan United, A" Shares, 1-99,261 .......... D 44 i 
* A" Shares, 01-017,139 ........ 5. us iu 
5 per cent. Debentures...... VF 100 .. 7681 
4 per cent. Deb. Stock, Red, .................... 10 .. 7277 
Electric Construction, Limited, Nos. 1 to 112,100 ........ 2. llk 
7 per cent. Cumulative Prell... 2 3 
4 ner cent. Perp. 1st Mort. Deb. ................ 100 .. -100 


Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, ioe 100 .. 90-95 
General 1 Company (1900), 8 per 5 Cum. Pret. .. 10 93-10 


1 per cent. lst Mort. Deb. Stock ................ . 100 .. 9598 
W. T. Henley's Telegraph Works, Ordina — —Ó 0 .. 14-12} 
44 per cent. Preference ........................ 5 .. 5. 
per cent. Debentures .....................,.. 100 .. 108-1 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 18 19 
per cent. Debentures................. eee eee 100 .. 100-103 
Parker, Thos., Limited, Ordinary ........................ 10 .. 144315 
Telegraph Construction and Maintenance................ 12 .. 33-36 
5 per cent. Bond MAE 100 .. 100-103 


Eleetrie Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200 . Lx 3-1 


44 per cent. Deb. Stk. Certs., Red. and Conv. .. 100 .. 114-117 
Bournemouth and Poole, Ordinary ...................... 10 .. 124-135 
44 per cent. Cum. Pref., 7,501-15,000 .. ... ..... JO .. 95-104 
—— ; per cent. Cum. Second Pref., 15, 001-22,500 . 10 .. 11-12 
per cent. Debenture Stock, Red. —— . 100 .. 101-104 
Bromley t pnt) Electric Light and Power Co., 44 per cent. 
lst Debenture Stock, Red. ... .................... 100 .. 100-103 
Brompton and Kensington, Ordinary... eese oom 5 .. 104-103 
e 7 per Sige 5 5 118 140,000 M^ 5 a “ae 
cutta 2 c Su inary, Nos. 35 ae . 
Nos. 20,001. B. 500 ... . . ... . ... 5. 78 
Cambridge eran Supply Company, Ltd., 219 Ord. . 8 ij 
Central Electric Supply, Ld., 4 per cent. Quir Deb. Stock 100 .. 106-1 
Charing Cross and Strand, Nos. 1- hr 5 . 83-94 
44 per cent. Cum. Prei. 5. un 54-6 
City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 io is 43-5 
4 per cent. 5 Stock, Red. (Prov. Certa.).. .. 103-105 
Chelsea 1 ! tien caus ae Ox caress 108 EN 57-64 
44 per cent. Debentures ........................ 100 .. 105-108 
City of London, Ordinary.......................... eere 10 .. 104103 
6 per cent. Cumulative Prol... A 8 10 15-14 
5 per cent. Debenture Stock .................... 8 .. 121-126 
44 per cent. 2nd Deb. Stk Prov. Certs. (all pd.) .. .. 101-101 
Coanty of London and Brush Provincial, Ordinary........ 110 E 8-9 
6 per cent. Cum. Preꝶ—ů: 10 .. 19716 
44 per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 107-11 
Edmundsons' Electricity Corporation, Ordinary, 1-5 500. 5 54-64 
6 per cent. Cum. Pref. .......................... 5 .. 53-64 
44 per cent. First Mort. Deb..................... 100 .. 105.106 
Electric Lt. & Tractn. Co. of Aust., Ld.,6 p. c. Cm. Pf., 1-50, 00 5 n 
5 per cent. Debenture Stock, Rl 2:522 100 .. 92-37 
Fo'kestone Electric Supply, Ltd., Ord. Nos. 1- 10,000...... 8 51 
per cent. First Deb. Stock, Bd... 100 .. 99-102 xd 
Hove Elec Nc Lighting, Limited, Ord., 1-15,000 .......... 5.. 74-84 
Kensington & Knightsbridge Elec. Lt., Ltd., Ord., 1- 21,000 5 — 11-12 
per cent, Debenture Stock Red 100 — 102-105 
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Name. 

£ 
and Knightsbridge and Notting Hill ........ 100 
Rie intet and Liv. Elec. Lighting and Traction, Pref. 10 
London Electric, Ordinary ............ e e 
6 per cent. Pre. .w n.. 6 
4 per cent. 1st Mortgage Debenture Stock, Red... m) 

ary 6 66 %%% Am „„ saccos 
Metroo per cept. Firat Morigage Debenture Stock .... 100 
34 per cent. Mortgage nture, Red. .......... 100 
Newcastle-upon-Tyne Electric Supply, Ordinary ........ 6 
Pre erence er oe 2J72ͤĩ 7ð̊² 8 id 

Hill Blectric QD GN EN MEN 
pt 4 per cent. First a Debs Sal og. 1-500 (Reg.) ve 

Electric, ary, 1-00 ana 1.5100. 
. cent. Debenture Stock . ................. 100 


Electrical Company of Montres. ` 34 per cent. First 
Shares Mortgage Debentures 1 
Smithfield Marketa Electric Sup ly, Ltd., rd., 1-12,000.. : E 


— cent. Debent ure Stock k 8 
Lon , Ordinary ............... e T 

ris ja ames's and Pall Mall, Ordinary, 101-80,080 .......... 5 
—— 7 per cent. Pref. ............ (nnnm . 5 
e per 9 „ SEDES: . sas m 

[] ary, , „ %%% „ „ 6 
8 mye Sercan Phm mulative Preference, 50,001-80,000 A 

estm GMail 88 
F cent. Cum. Pref. , 110,101-1538,251.......... 5 

Eleetrie Rallways.— 

Central London, Ordinary .............................. 100 
F! rone ĩ 88 e 100 
€— 98 0 ud 

—— 4&4 p.c. Deb. Stock (Prov. pt Certa., fully a 
City and South London, Consolidated Ordinary .......... 100 
——— per cent. Debenture Stoch. 100 
— . E dios 3 in 
aS 3? [1] nt. PA "e" 82 6 6 % %% „% „„ „„ „„ „„ „6 „„ „ 100 
Liverpool] Overhead, 5 per cen J — 
Ordinary, i-, 0 0O0 o — 


——— å per cent. Mortgage Debentures, Red., 1-1,700.. — 
Waterloo and City, Ordinary ~ =. e = ~e ne =o =o =o >e ~o cw =e — 100 


Electrice Tramways.— 


tine, 1250,00 38 
. ermanent 6 per cent. Debenture Stock, 1888.... 100 
Blackpool and 3 e e ao 
Tramway Invest. . .» 1-79,000 .......... 
— per cent. Cum. Pref., Nos. 1.75, O ¶ͥ m ad 
I per cent. Deb. Stk., Red., Prov. Certs. all pd. 1 
British Columbia Electric Railway Co., Ord., Nos. 1-20, 100 


. Non. Cum. 5 per cent. Pref., Nos. 25,001-38,600 .. 
— 44 per cent. lst Mt. Debs., Nos. 1-6,250, of AO each 40 


* 
1111111: 1:21 


£ 
102-105 


79-82 
10-10 
105-1 


gramm Last price. 


p.e. 


Amount 
Name. paid. m 

British Electric Traction Ord. 1-500,000 & 60,001-90,000.. 10 11H 
— 6 per cent. Om. Pf., 30,001-60, 2 „ „ 6 „„ „ 2 „ 6 6 „„ 00 10 a nr 
—— 5 per cent. Perpetual Debenture Stock 5 .. 100 . 

Buenos Ayres and Belgrano Tram., Ord. 1-100,000........ 8 3-34 
— À ‘A’ per cent. Om. Pf.,1 n] 662 22 2 6 „6 [EX b — 541-53 
—— '* B' 6 per cent, Cm. Pf., 1-27,500 .............. 6 a 5 
——— D per cent. Deb. Stock, Rod. — ... 100 .. 

Prov. Oert., all paid ...................... . ꝗ n . 100 .. 988-101 

Ca Bloctsto Trem ways Noa. 190.900 „ l — 122 
y of Birmingham Tram ` cent. Cum. Pref. .. - 

Bd E ome lst M . e PO s tee 5 89105 
om ectric Tramways an ting, r cen 

More Debenture Stock. Red. ........ di saaneissa ‘ .. 102-106 

Oork El c Tramways and Lighting Oo., Ordinary... 10 — 1514 

§ per cent. Cum. Prei. V 10 — 11123 
Debentures .................... eere ..... 100 ~ 

Dablin United Tramways (1896), Ord., Nos. 1-60,000...... 10 154 

6 per cent. Pref., Nos. 160,000 .......... 10 . 16 

iz per cent. Mort. Debe. , 1-5,000, Red 0 — 94-97 

períial ways 6 „%% % „% ö , %% 6 „% „% 66 6 „„ „% „%/ꝗ%.ꝗ 6 66 6 6 „ 2 2 00 a 
6 per cent. Cum. Pref........... — essene EE - pisi 
44 per cent. Deb „ — æ 11 
Isle of Thanet Electric Tunay and Lighting, 5 per cent. 
Cum. Pref., Nos. 50,001-60,000 ............. rrr ats ora 
4 per cent. Debenture Stock.............-...... 00 .. -93 
Kidderminster and District Lighting and Traction, . 6 ~ Sit 
London United (ba per osat. Cam. Pref, <... 10 — 124-112 
npe cm lst Mt. Db. Stock, Red. ......... ore 100 .. 3105-106 
Metropolitan Electric Trama., Deferred, 1 000 001-1,314,016 1 .. 3/16-6/16 
5 per cent. Cum. Pref. , 500,001-814,016 ....... NM NES $14 
New General Traction, Ordinary ...................sc „ 7 $ 
6 per cent. Cum. Pref. ..................... n et Lt 


5 per cent. M Debentures, 1-1, 713 (Regd.). 100 
Oldham, Aston, and Hide adiens Ordinary ......... d 10 

——— ĵ per cent. Cum. Pret........................... 10 
Perth Elec. Tramways (W. A.) 5 per cent. 1 Mort. Dob. Atk. 100 


Potteries Electric Traction, Ordinary, 20,001-40,000 ...... 10 
—— 5 per cent. Oum. Pref., I- 0,00 1C 
—— 4, per cent. Debenture Stock 100 

South Lancashire Electric Traction and Power Company— 
— „000 Ording. 
— — £101,138 6 per cent. Preference 1 


—— £528,093 44 per cent. Debenture Stock Ih. 


Telephones. — 
National Telephone, Preferred .......... —........ — .... 100 
Deferred Stock ............ ...... 100 
6 per cent, Cum. First Pref. .................... 10 
— — per cent. Cum. Second Pref. ................ — 10 
—— per cent. Non. Cum. Third Pret. .............. 5 
34 per cent. Deb. Stock, Red. ...... —— Á— 100 


pet tock, Nd. 100 
Ovients! Telephone and Blectrio Oomp any 


. ——. P ê—ͤh . — — 


1 


e — 


— Me oe — — 3 tee 


— — 


* Includes maintenance of permanent way 
b Per mile of single track, c Includ 


Traffic Returns for Increase or 
week decrease. 
Line. aaan 
Current 
pending 1904. | 1905. | Week. | “year. 
F V% £ . 9% £ |.£. 
Aberdeen Corporation........ Jan. 19 1.007 789 | + 269 | + 8.2% 
Ayr Co ron RPPP eei — - = | 3 Me 
B mways ...... os = — 
Blackburn Corporation ...... om FA "t | 0 | + 2 + no 
Blackpool Corporationia „ 305 ial, 200 — 1% — 44 
Bolton Corporation .......... „ St! 1.02 1,518 | + 107 + 8,793 
Bournemouth 55 s ai 777 — ps fo 
lon ....... „ Stl 3,534 | 3,174 |+ 350 | --18,856 
1 Corporation been cus | » 31 688 755 — 47 + 2,642 
Bristol Tramways Company. „ a ue 1 4 155 she 
Burnley Reade reg a Reds | ow 8 2 + M 
urto (tion ........-. ji — — - 

l Gardi Corporation N » 301.811 | 1,560 | + 251| 421,831 
Carlisle Tendon Raflrzp . . 20 6992 | 709 |- 2 + ie 
City & South London Railway) , 31 5,258 | 3,315 |- 57!— 9h 
Cork E. T. and L. Company ,, 28 385 | — 387 | — 2| 29 
Darwen OPO on EEE 5 a . 181 a Y 2 a 242 
Dublin & ucan Electric Ry. „, 3 | 91 26 i+ 51+ 24 

lin U. T., electric cars. , 29 3,618 $531 | 24 B 
Dies püp Masts. 23) e wal s 
Eas: Ham 'orporation „ 30 | 580 | 475 | + 105) + 8,089 
Fa Corporation . s 30} 13420 11.818 | +1502 | 50,9324 
Halifax ration.......... „ 27 2,140 | 1,877 | + 285, + 6,182 
Huddersfield Corporation T 1,104 974 | + 130 Pes 
Hall ration, E. 8........ 5 30 | 198^ | 1,701 | + 281 + 6,196 
Ilkeston . . M dE 100 m No id 

ration ..... „ 7 z — an 
AO corporation 3 i 30 | 4,978 | 4,642 | + 3˙2 +15,154 
Liverpool Corporation........ , 25| 9557 | 8,889 |+ 668 + 1,938 
Liverpool Overhead Railway..| ,. 31 1505 1.415 |+ 89 + 4234 
London County Council. M 25 | 8,906 | 7,407 | + 499 = 
Lowestoft Corporation ..... ve x0 125 — = 2 
Co ration ........-. „ 16 94 = TUR T 
Nerenstle- cu. Tyne e ” 50 5,906 3,051 + 445 — 
Portamouth Corporation. — SR AS Pu m 
Rochdale 5 a 28 | 105 935 ＋ 10 Z 
ration ...... 5 = z = 
F » 18 3443 | 2,628 | + 815| 445,490 
Sheffield rp nimi 5 n 2 2 me p i 
Runderland Corporation .. .... z 31, 1,072 | 1,014 |+ 58 + 2,584 
Wallasey U.D.O, me ue cw se „ 30 571 518 |+ 53 


+ 3,680 


Miles of 
single track Acoounta for past year. Guat 
Opol: x 5 
FEET HUE Total Pass | Car mil Pua oer eel mile 
0 engers , Car miles * &- 
1904. |1908. i Ending receipts carried. | run. enger mile. track. 
E £ c rh ose bode tea T 
194; 19}| May 31 37,931 | 9,099,715 | 794,641 0 |1302 1,970 | 61 
„% 3 | Sept as 12,505 | 2,979,216 0898 100 | 10:34. L560 | 44 
24 | 24 'March25: 40,964 | 7,234,106 | 826,558 ^ 1:36 |1187, 1,705 | 744 
E»; I| . 21 0 $16420| TuS (162 |108 | — | — 
168 | 164| Dec. 31| 30,923 | 2,049,877 | 584, 362 |1268! 1.82 | 699 
i8 | 38 |March 31% 85.704 | 17,761,605 | 1,896,247 |115 |1075| 3'430 | 687 
104 | ly! — E xe e epum mme [oM 
"y 1 € = = ES de gum "Dus 
7 | % „ 31 — 10432508 | 1,031,928 100 1010 — | — 
51 | 514 | Dec, 51,225,490 | 41,192,899 | 5,729,114 |130 | 9:38| 4,98 | — 
F „„ 
EE „ 31. — | 2216583 320,1 | — | — | — — 
€ | 6 „ 31|367,225 | 45,305,110 1, 276, 9714 187 665 4 59,07 |356« 
6a 64 , 31 165,003 19,069,519a| " < Sp eee a eee ies 
725 T2 March3lg| 12,341 | 2,360,735 | 254,279 |125 |1195| 1.707 | 936 
— | > | pec. 81 5796 | 564,96 | 102,087 |381 |1562) 558 | 7% 
46 | 46 | March 31125, 121 | 23,553,133 | 3,429,356 |123 | 882| 2,741 | Sosa 
22 | 22 | May 15| 35,874 | 9,081,522 | 752,814 |093 |11-276, 1,630 | — 
1075 | 10°75 March 319 25,341 | 9,971,557 | 650, v6l | 935| 2357 | — 
1 124 May 51g/636,5/2 | 177,179,549 |14,008,750 |088 |1125 | 5,489 b| 740d 
201 — — — — * 
34 34 March 31 56,681A| 9,758,215 1. 218,539 14 1144 1,818 | 63e 
25 | 19 „ 31| 87,707A| 21,065,999 | 2,218,696 |100 | 949| 5,003 | 5 
77 77 |March25/252,656 | 57,239,779 | 5,773,651 |111 101 3385 | — 
105 | 101| Dec. 51,524,304 108,906,472 11, 70,28 |111 101 5000 | Gem 
154 | 154 | June 30| 79,252 | 10,466,726 | '986,185a |182 [19:30] BIO | ——. 
3 | 3 zc = = - CC 
384 | 38: March 250 159,8 | 33,474,122 | 3,379,119 | 108 1038 4.175 | eT 
29 | 29 | Sept. 30 47,651 | 9,168,137 | 868,157 | 1-24 13.17 1645 | °2 
44 | 44 |Marchz1y 5,416 | ‘925,281 | 127,456 |138 10% — | 7% 
534 | 53, Mar. 25g 216,309 56,812,039 | 4,926,083 | 0-904 |10-498, 7,510 | TQ 
niu » 31, 35,874 | 9,084,922 | "752.814 |0-946 11-436| 3760 | 2 
18:48|1848| „ 3m 59,950 | 15.987.121 | 1,270,957 |103 |113 3.948 | 64 
105 [105 „, 31% 31,474 | 5,685,182 | '654,742 |130 | 11-5 | $563 


and proportion of profite paid to the tramway companies for term of unexpired lease. 
rall and tram. d Including depreciation, f Including one section of horse traction, g 1903, 


a Train mile. 
h Half-year's figures, 


THE ELECTRICAL ENGINEER, FEBRUARY 12, 1904. 241 


NOTES. 


Physical Society.—Dr. R. T. Glazebrooke’s address 
as president of the above society will be delivered to-night 
at the Royal College of Science at eight o'clock. The 
subject chosen is “The Theories of Microscopic Vision,” 
and the paper will be illustrated by experiments. 


Electrical Engineers Volunteers.—The ball which 
the corps have arranged to hold on the 26th inst. is to be 
:at the Kensington Town Hall, not at the Hotel Métrópole 
‘as previously stated. A large gathering is expected, and 
the function is likely to be a very successful one. 


Faraday House.—Prof. C. A. Carus-Wilson, M.A., 
M. I. E. E., will commence a special course of lectures to the 
senior students upon “ Direct-Current Motor Construction 
on Thursday, the 18th inst., and Mr. J. B. C. Kershaw, 
F. I. C., will deliver a lecture on “Fuel Economy” on 
Saturday, the 20th inst. 


North-East Coast Institution.—Part 1, vol. xx., 
of the Transactions of the North-East Coast Institution 
of Engineers and Shipbuilders has just been published. 
In this issue Mr. Max Wurls paper on “Technical 
Education in Germany” is printed together with the 
discussion. The report of the council for the session 
1902-5 is also given. EL 


Russo-German Telephones.—The technical depart- 
ment of the Russian posts and telegraphe has decided 
on the establishment of telephonic connection botween 
St. Petersburg and Berlin by way of Wilna and Eydtkuhnen. 
The cost of the line, which will be about 600 miles long, 
is put at over £40,000. In the spring work will be 
commenced on the section between St. Petersburg and 
Eydtkuhnen 


Junior Institution of Engineers.—4At the meeting 
of this institution held on the 5th inst, a paper was read 
by Mr. Hal Williams on “ Producer-Gas Power for Factories, 
Cold Stores, and Freezing Works." The paper was essen- 
tially a practical one. An animated discussion ensued, and 
the proceedings closed with the announcement of the 
ensuing visit on Feb. 20 to the Colonial Consignment 
and Distributing Company's Frozen Meat Store, Nelson 
Wharf. 


Great Northern and City Railway.—There has 
been some delay in opening this new tube railway owing, 
as we understand, to the requirements of Colonel Yorke, 
the chief inspecting officer of railways. Colonel Yorke 
went over the line on Saturday, and gave his approval 
subject to some small alterations being made in the 
signalling arrangements. Otherwise everything is in 
readiness for the public opening of the railway, which will 
take place immediately tho Board of Trade’s requirements 
are carried out. This, it is believed, will not occupy more 
than a day or two. 


Institution Journal.—Part 1 of vol. xxxiii. of the 
Journal of the Institution of Electrical Engineers has just 
been issued. It contains the inaugural address of Mr. R. 
Kaye Gray on Nov. 12 and the following papers: The 
Testing of Electric Generators by Air Calorimetry,” by 
Mr. R. Threlfall, F.R.S.; “The Edison Accumulator for 
Automobiles,” by Mr. W. Hibbert; and “The Slow 
Registration of Rapid Phenomena by Strobographic 
Methods,” by M. E. Hospitalier. This issue also gives 
the official account of the proceedings in connection with 
the Gilbert tercentenary commemoration on Dec. 10. 


New Books.—“ Electrica] Engineers’ Pocket-Book,” 


by Horatio A. Foster (London : E. and F. N. Spon, 
Limited). Third edition, 21s.—‘ Care and Handling of 


Electric Plants,” by Norman H. Schneider (London : E. and 
F. N. Spon, Limited). 3s. 6d.— Machine Design,” Part 2, 
* Form, Strength, and Proportions of Parts,” by Forrest 
R. Jones (London: Chapman and Hall, Limited). Third 
edition, 12s. 6d.— Elemente of Electromaguetic Theory,” 
by S. J. Barnett, Ph.D. (London: Macmillan and Co.; 
Limited). 128. 6d.—'' Dynamo-Electric Machinery,” vol. i., 
by Silvanus P. Thompson, D. Sc., F.R.S. (London: E. and 
F. N. Spon, Limited). Seventh edition, 30s. 

Selenium and Light.—Mr. E. A. Hopius, in an 
investigation on connection between the conductivity of 
selenium and the intensity of the incident light, recently 
described before the Russian Physico- Chemical Society, 
showed a series of experiments with an apparatus con- 
structed by Mr. M. Kohl and another apparatus designed 
by himself on selenium supplied by the firm of E. Merk, 
Darmstadt. The former apparatus was illuminated by a 
standard amyl-acetate burner at distances ranging from 10cm. 
to 200cm., and the other by a Nernst lamp placed at the same 
distance. The measured current intensity agreed fairly 
well with the hypothesis of a direct ratio between the 
increase in the conduetivity of selenium and the cube root 
of the intensity of illumination. 

National Roads. — The advocates of a national 
system of roads in this country will be interested to hear 
of a similar movement on the other side of the Atlantic. 
A Bill is now pending in the United States Congress which 
has for its essential object the appropriation of 24, 800, 000 
as national aid for the building of good roads. This sum 
would be increased to double its amount by contributions 
from the various states. Commenting editorially on the 
scheme, one of out New York contemporaries remarks tbat 
aside from the direct influence that good roads would have 
upon horse-drawn traffie, they would prove a decided incen- 
tive to even better conditions than this; and with a 
rational system of good roads, it would not be long before 
the horse would be entirely withdrawn and his place taken 
by motor-driven vehicles, leaving out of the question at 
this moment the type of motor to be employed. 

London Post Office Telephones.—Lord Stanley, 
the Postmaster-General, in the House of Commons on 
Monday, replied to a question by Sir Thomas Dewar as to 
the present position of the Post Office telephone system in 
the Metropolis. He stated that nine Post Office telephone 
exchanges have been opened in tho London ares, and that 
three others are in course of construction. On the 4th 
inst. 15,020 telephones were working in connection with 
these exchanges. The expenditure for the working lines 
and for a large amount of general construction available 
for the further development of the system and the estab- 
lishment of additional exchanges amounted on Nov. 30 to 
£1,441,773. Lord Stanley added that he proposes at the 
earliest opportunity to introduce a Bill to privide further 
moneys for the extension of the telephone system. 

„Telefunken.“ — This is the new title which has been 
given to the combined Slaby-Arco and Braun-Siemens 
system of wireless telegraphy. The inventors have directed 
special efforts to bringing the system to practical perfection, 
Comparing the results of these efforts with what has 
hitherto been attained, progress is shown in the field of 
spark telegraphy similar to that effected by the syntonised 
dispositions introduced in the year 1900 to replace the 
non-syntonised and inferior arrangements till then in use, 
Weareinformed by the Gesellschaft fürdrahtlose Telegraphie 
that their present.capabilities enable them either to double 
their standard of safety in all stations hitherto erected by 
them, or, retaining the present standard, to double the 
maximum carrying distance. It is promised that descrip- 
tions of the new methods employed will be shortly given 
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to the publie. About 250 stations on the “Telefunken” 
system are now at work. 

The Oscillograph.—Mr. C. J. Spencer in the Electrical 
World describes a particular modification of an oscillograph 
of his own construction, in which the feature of particular 
interest lies in the method of marking off the time. It 
consists in employing an alternating-current arc lamp as the 
source of light for the reflected photographing ray. This 
has the advantage that when tho wave to be recorded has a 
relatively long and somewhat uncertain or variable period, 
as in the secondary member of an induction motor, the time 
can be reckoned from the dotted photographic line of an 
alternating-current arc lamp, knowing the frequency of that 
current, whereas the full photographic line obtained from 
a direct-current arc would require separate and additional 
means of determining the time measure. This device of a 
dotted photographic line might be very serviceable in some 
researches on long and variable wave-lengths, although it 
seems to have a lessened or doubtful value for short waves 
of readily measurable and definite lengths. 

Artificial Lighting.—Before the Edinburgh Associa- 
tion of Science and Arts on Monday Mr. D. Macfie read a 
paper on “ Artificial Lighting—Ancient and Modern.” A 
very interesting section of the paper dealt with the means 
adopted by the ancients of obtaining artificial illumination, 
and it is noteworthy that up to the dawn of the nineteenth 
century torches, candles, and oil lamps were the only 


appliances in use. Gas lighting was a nineteenth-century |. 


invention, and before its close electric lighting had been 
introduced and perfected. The early progress of electric 
lighting was referred to, and the success of the Edinburgh 
electric lighting department described in complimentary 
terms. But the system at present ruling in that city, of 
lighting some 150 miles of streets with flat-flame burners, 
was warmly condemned. A series of slides showing the 
diverse effects of Edinburgh street-lighting brought out in 
strong contrast the antiquated forms of illumination and 
the up-to-date electric-lighting. At the end of his paper the 
author gave details of the progress of lighthouse illumina- 
tion, for which electricity is now coming to be extensively 
used. 

Electrio Traction in Italy.—Electric propulsion by 
means of accumulators on the Italian Meridional Railway 
route has not proved a success, and is to be replaced by 
steam. The electric overhead trolley system on the 90 odd 
miles of railway along Lake Como has, however, according 
to a consular report, met all requirements, and recently a 
meeting of interested parties took place at the instance of 
the Chambers of Commerce of Milan, Lecco, and Chiavenna, 
which resolved to request the Italian Government to 
immediately establish the trolley system upon the lines 
of Lecco to Milan. It is further stated that the results of 
working with the third-rail system on the 45 miles of line 
oi the Milan-Varese-Porto Ceresio Railway have been 
entirely satisfactory. The traffic on this line, which 
connects Milan with Lake Lugano, has increased sur- 
prisingly on account of the cheaper rates, better service, 
and increased speed with electric traction. The 
Mediterranean Railway contemplates the extension of 
the electric system with a third rail-over the lines Verese- 
Laveno-Gallarat-Sesto-Calende-Arona, so that then Milan 
will be directly connected with the upper Italian lakes by 
four standard electric railways. 

Tramways v. Motoroars.—At the Society of Arts 
on Wednesday last week, there was an attractive discussion 
on the relative merits of the electric tramcar and the 
motor bus. Mr. T. Clarkson introduced the subject with 
a paper in which he described the “Chelmsford " steam 
automobile, which uses cheap paraffin as fuel instead of 


the more costly petrol. He argued that self-propelled road 
vehicles could now be used both in town streete and on 
country roads at a profit, and with enormous advantages in 
the way of cleanliness. Electric tramways were not always 
suitable; cars must be found that vould mingle with the 
reat of the traffic, threading their way through the streets 
with ease and at any rate of speed desired. The public 
service car must havo economical and reliable production 
of power, combined with sufficient weight and strength. 
Colonel R. E. Crompton, C.B., echoed Mr. Clarkson’s views, 
and complimented him on his success in designing a car to 
use paraffin as fuel. Mr. Shrapnel-Smith also praised the 
Chelmsford car. He regarded it as a mistake for towns of 
from 60,000 to 100,000 inhabitants to go in for electric 
tramways. A motor omnibus service would only mean 
about one-sixth of the capital expenditure, and would be 
better able to cater for the class of traffic. Other speakers 
took a similar line, and all were agreed as to the merit of 


the paraffin car, which in the recent reliability trials cost 


for fuel only 0:211d. per groes ton-mile. 

Chemical Society of South Africa.—We have 
received a e the December number of the Journal of 
the Chemical, Metallurgical, and Mining Society of South 
Africa, which printe a number of interesting papers read 
at the meeting of the society on Dec. 19. One of the 
subjects dealt with is the ventilation of deep mines by 
Mr. T. Johnson ; and in the discussion which took place 
on the paper, Mr. T. L. Carter made some important 
remarks which are particularly applicable to makers of 
electric rock drills. To quote the passage in question, Mr. 
arter said: No doubt the reason for the little attention 
that has been given to ventilation on the Rand is due to 
the fact that compressed-air plants are universally used, 
and these are looked upon as supplying sufficient air to the 
underground workings. Were it possible to obtain an 


electric drill as equally efficient as the air drills, no doubt 


the ventilation of mines would obtain greater consideration. 
It takes nearly 8 h.p. to run an air drill. An electric 
machine to give the same effect would require between 
2 h.p. and 5 h.p. The difference between 2 h.p. and 8 h.p. 
would allow ample margin for the erection of an elaborate 
ventilating plant. The man who can get out an electric 
drill which will compare favourably with every good point 
of the best made air rock drill has a fortune awaiting 
him.” Mr. Carter also discussed the question of mine 
illumination in its relation to efficient ventilation. This 
question he again decided in favour of electricity. One of 
the greatest advantages of electric lights in a mine is that 
they do not contaminate the mine atmosphere, and Mr. 
Carter recommended that when possible, therefore, electric 
lighting should be employed. 

Development of Electrioal Machinery.—The third 
meeting of the present session of the Bristol Association of 
Engineers was held in the Imperial Hotel, Clifton, on 
Saturday last, the president, Mr. J. S. Martin, H.M. 
inspector of mines, in the chair, when a paper on “The 
Development of Electrical Machinery " was read by Prof. 
Robertson, of the Merchant Venturers’ Technical College. 
Starting with Faraday's discovery in 1821 of continuous 
motion produced by an electric current, the author traced 
out the various stages in the development of electrical 
motors before the discovery that “motor” and “generator’ 
were converse functions of the same machine. He then 
went back to Faraday's other great discovery of induced 
currents in 1831, traced the gradual development of this 
idea until, with the researches of Hopkinson in 1884, 
modern electrical engineering may be said to have dawned. 
He showed a number of illustrations of the Siemens, 
Pacinotti, Gramme, Hopkinson, Brown, and other historical 
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machines before and since that time, and explained the | held at the Queen's Hall & week or two ago, when the 


typical construction of the present day. He also explained 
some of the difficulties that are now met with in connection 
with very low E. M. F. s, very high E.M.F.'s, and high-speed 
machines for turbine driving, and pointed out the chief 
ways in which they are being overcome. In the discussion 
which ensued, Mr. Frank Brain gave an account of his 
experiences of electrical driving in the colliery he is con- 
nected with about 20 years ago, using the old A Gramme 
machine. He stated that even that old plant had saved 
its cost in a couple of years’ working. Contributions to 
the discussion were also given by Mr. Thomas Morgans, 
past-president, Principal Wertheimer, and various other 
gentlemen. 

Glasgow Corporation Telephones.—Mr. A. R. 
Bennett gave a lecture under the auspices of the Glasgow 
Corporation last week on the subject of the municipal 
telephone system of that city. He prefaced his remarks 
by stating that that was his third appearance as a Corpora- 
tion lecturer, and the last. At the end of May this year 
be would retire from the general managership of the tele- 
phone department. . After a reference to the accounts for 
the first year's working of the system, which, he said, were 
admitted to be satisfactory by all impartial critics, Mr. 
Bennett stated that the results this year would be far 
better. Any fear of the rates being raised to meet the 
expenses of this department might be dismissed. He then 
gave a concise résumé of the progress of the municipal system. 
In February, 1902, there were 3,833 instruments working 
in the system, the following year 8,540, and this year 11,490. 
In addition they had 250 public call offices. The revenue 
showed a similar satisfactory increase. In January, 1902, 
the income was £18,120, the following year it was £38,544, 
and this year £51,156. Touching on the work that had 
been accomplished by the department, Mr. Bennett said 
that the underground pipes laid to carry the cables would, 
if placed end to end, extend from Glasgow to Sunderland, 
Manchester, or Dublin. Similarly, the metallic circuits 
contained in the cables, measuring about 17,000 miles, 
would, if joined together, extend from New York to 
Glasgow, and thence through the Mediterranean, the 
Suez Canal, Red Sea, and Indian Ocean to Melbourne. 
Mr. Bennett afterwards entertained the audience to a 
“telephonic” concert. Around the hall were placed a 
number of large receivers in connection with transmitters 
placed in the principal exchange in Renfield-street. There 
a concert was given, and the different items were heard in 
the hall with remarkable clearness. 

St. Marylebone Electric Lighting.—The result of 
the poll of the ratepayers by which the Borough Council, 
by a majority of 1,176 votés, have been empowered to pro- 
ceed with their Bill in Parliament this session, can have 
nothing but a salutary effect on the crisis which had arisen 
in connection with the purchase of the Metropolitan Com- 
pany's undertaking. It was by no means a foregone 
conclusion that the Council would get their mandate on a 
poll, but at the last moment the ratepayers would seem to 
have recognised that the promotion of a Bill in Parliament 
is the only way out of the present imbroglio. Te poll 
was conducted very much on the lines of a parliamentary 
election in the most stirring times. The borough was 
flooded with literature bearing. upon the question, and 
sandwichmen paraded the streets. Full opportunity was 
given the ratepayers to record their votes, but less than a 
third took advantage of it. There are 21,000 names on 
the register, and altogether 6,582 votes were recorded, 
the division being as follows: in favour of the Bill, 3,779 ; 
against, 2,603— majority in favour, 1,176. This result is in 
striking contrast to the verdict of the ratepayers' meeting 


opponents of the Bill were present in such numbers that 
there was an overwhelming majority against the measure. 
That they did not represent the true feeling of the borough 
on the matter is evidenced by the result of the poll, and it 
inclines to show that all along the opposition has been in 
the minority. The new turn events have taken will have 
the effect of staving off for the present at least any further 
complications. The responsible committee of the Council 
will, we presume, continue negotiations with the Metro- 
politan Company or any other company in their discretion, 
but from recent utterances of the committee it seems that 
they have no power to conclude agreements with one or 
the other until the Bill receives the sanction of Parliament ' 
As we indicated last week, the present inclination of the 
committee is to lease the undertaking to the General 
Electric Company or some other company for a term of 
years, which would relieve them of the responsibility for its 
success or non-success during the first years of working. 
The Bill yet remains to be formally approved by the 
Borough Council, but a meeting of that body was called 
for last night with that object. 

Electric Driving of Machinery.—The subject of 
electric motors in their application to the driving of 
machinery was dealt with by Mr. T. Harding Churton in 
a paper which he read before the Yorkshire College Engi- 
neering Society this week. He first emphasised the import- 
ance of the profession understanding the peculiarities of 
driving machinery by electric motors, which are frequently 
used in disadvantageous ways. The explanation is that 
the difference between driving with motors and driving 
with steam or gas engines is overlooked. He pointed out 
the advantage of electric motors for variable or intermittent 
work, and said that steam and gas engines are economical 
when run at full power, but if run at half or quarter power 
the efficiency is very low. In the case of the electric motor, 
although the efficiency is lower at low load than at high, 
there is not nearly so much difference between efficiency at 
full load and light load as in the case of the steam-engine 
or the gas-engine. As to the question of the grouping of 
machines and the driving of each machine by individual 
motors, no hard-and-fast rule can be applied. It depends 
upon existing conditions whether it be advantageous 
to employ a motor to each machine or to group the 
machines driven by shafting. Referring to the power 
required in small units scattered over a large area 
and the increasing use of electrical power in collieries, 
Mr. Churton mentioned that at the Middleton Colliery 
the coal is worked by electric cutting machines, which 
cut away the substratum, after which the coal is readily 
detached by the colliers and filled into small trucks or 
eorves, which are then hauled along the underground roads 
by electric power. Alluding to the various installations 
of motors supplied by two-phase currents from the Leeds 
Corporation mains, Mr. Churton said the use of this system 
for power purposes is very greatly increasing. During 
last year two million units were thus sold, the average 
price being 1:27d. per unit. With a good motor and fairly 
regular use, the cost of working is practically 1d. per 
horse-power per hour. This compares favourably with the 
cost of driving by gas-engines, with which the horse-power- 
hour at full load actually costs less. The saving is effected 
with the electric motor by obviating the loss in transmission 
by shafting and the inefficient working of the gas-engine at 
light load. A discussion followed the reading of the paper, 
and Mr. Churton was accorded a hearty vote of thanks. 

New York Rapid-Transit Power Station.—The 
new power-house of the Interborough Rapid-Transit Com- 
pany, of New York, is now pretty well advanced, and when 
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completed will be one of the largest and most powerful in 
the States. The Stree Railway Journal has published a 
long illustrated article describing the new structure and the 
plant it will ultimately contain, which will have a total 
capacity of from 80,000 h.p. to 100, 000 h.p. To this, however, 
should be added 30,000 h.p. proposed for a future extension. 
The engines are already in place. Extending through the 
main building is a row of 8,000-h.p. to 10,000-h.p. engines 
direct connected to 5,000-kw. alternators, the row being 
broken in the centre by an installation of four 2,000-h.p. 
turbo-generators for lighting purposes. The engines are of 
the twin compound type, having horizontal high-pressure 
cylinders and vertical low-pressure cylinders, the high- 
pressure cylinders being provided with poppet valves for 
superheated steam. Each low-pressure cylinder is placed 
in direct relation with the condensing chamber of a 
barometric tube condenser. For the present installation 
the boiler plant will consist of 60 safety water-tube boilers, 
each having 6,000 square feet of effective heating surface. 
Six boilers are provided for each engine, and the entire 
plant is designed on a unit or sectional basis. Thus, 
each section will consist of one chimney, 12 boilers, and 
two engines, in connection with the respective auxiliary 
equipment for each engine, consisting of one boiler feed 
pump, one feed water heater, and one condensing outfit. By 
this arrangement any section may be thrown out or operated 
independently by means of power-operated valves. A new 
feature is the use of a distributing coal conveying system 
under the bunkers, by which coal of a high grade stored in 
any one bunker ean be distributed to all boilers without 
handling, thus permitting the use of two or more grades of 
coal when needed at different times of the day. The pipe 
fittings are made especially heavy, all pipes being designed 
for the strains incident to 200lb. pressure, with steam 
superheated to 500deg. F., as all the boilers will ultimately 
be provided with superheaters. A novel feature is the 
location of the auxiliary pump equipment for each engine. 
This is placed back of the engine, and is controlled from 
the point where the engine throttles are situate. The nine 
5,000-kw. alternators generate energy at 11,000 volts, the 
machines being of the three-phase, revolving-field type 
for 25 cycles. 


The Cauvery Power Plant.—As we recently stated, 
it has become necessary to carry out an immediate exten- 
sion of this pioneer hydro-electric power plant in India in 
order to meet the greatly increased demand for electrical 
energy at the Kolar goldfields. A report has been issued 
by the resident engineer of the Cauvery power-house which 
shows in detail what form this extension is to take. Its 
primary object is to increase the available output of the 
station from 4,000 h.p. to 6,000 h.p. The new plant will 
consist of five units of direct-coupled turbines and gene- 
rators, with one exciter set, all of type identical with those 
in the old power-house and of similar capacity—viz., 
,1,250 h.p. and 720 kw. for turbines and generators respec- 
tively. Each generating unit will in the present case be 
served by an independent supply pipe from the forebay, 
instead of having but one pipe to two waterwheels, as in 
the existing system. There will be nine additional trans- 
formers—three banks of three—in both the step-up and 
. step-down transformer stations. The lines upon which this 
second installation will be carried out differ in several 
important respects from those followed in the original 
installation. The whole of the work will be carried out 
directly by the Government instead of by the manufac- 
turing companies, and in place of the Government the 
gold-mining companies concerned will supply, erect, and 
house the whole of the distribution plant. The main 
transmission line is to serve under the new condi. 
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tions, but the voltage carried will be raised from 
30,000 to 35,000 volts. The power-house itself is to be 
extended to practically double its present size, and the 
plant is to be concentrated as far as possible in order to 
reduce initial cost and future working charges by mini- 
mising the number of operators. The extension scheme 
also provides for the construction of an entirely new fore. 
bay and three new section houses on the transmission line. 
An interesting feature of the installation work will be the 
replacing of the temporary light rsilway down the face of 
the “bluff” by a permanent line, laid with 40lb. rails and 
worked by a 15-h.p. electric motor hoist. The total esti. 
mated cost of the extension is over £86,000, and the plant 
and machinery will be supplied by the original con- 
tractors—viz., Messrs. Escher, Wyss, and Co., of Zürich 
the General Electric Company, of America; and Messrs. 
Mechan and Sons, of Glasgow. The existing power plant 
has been fully described in this journal (Z. E., vol. xxx., 
pp. 618.) 

Electric Lighting in Germany and the States.— 
It has long been regarded as a sine quá non that the 
Germans are in the very front rank of electrical progress, 
but our New York contemporary the Electrical Ji orid has 
set itself to prove that this is not quite the case. Taking 
electric lighting from central stations as an example, our 
contemporary shows that, in the first place, there are 5,620 
American stations against 971 German stations, giving 
pearly twice the number of plants in proportion to the 


population, and nearly four times the absolute number to 


the credit of the States. Again, the American stations 
have over 18,000,000 incandescent lampe connected, as 
against 5,000,000 in the German stations, and 385,000 arcs, 
against 93,000 in Germany. The upehot of the matter 
is that in proportion to the population electric lights are now 
used almost twice as freely in the States as in Germany. 
In particular, America uses arc lights conspicuously more 
extensively, in which work the small plants take a very 
important part. As regards the general character of the 
installations, there are some very notable differences in the 
practice of the two countries. The German stations, thanks 
to the general density of the population, adhere far more 
closely to direct-current machinery than America. Five- 
eighths of the total dynamo capacity in Germany is in 
direct-current generators, while in America five-eighths is in 
alternating generators, polyphase and other. As a natural 
result of this preponderance of direct-current working, the 
German stations use storage batteries far more freely than 
they are used in the States, not only relatively, but 
absolutely. In fact, they employ battery capacity aggre- 
gating 87,000 kw., while in America the meagre total 
is barely over 30,000 kw. Likewise, the Germans use 
gas-engines relatively more than the Americans do, 
61 stations, aggregating 6,378 kw., reporting gas as a 
motive power, while the American total is 1,218 rated 
horse-power in the engines. Moreover, there is a pre- 
ponderance of German effort in wind power, one station 
of 220 kw. capacity reporting that unique condition. In 
the use of water power America is at an obvious advantage 
in the matter of natural resources, and, in fact, 22:2 per 
cent. of its total capacity is in waterwheels, the German 
figure being about 15 per cent. As regards the sale of the 
product, it is noticeable that proportionately the Germans 
use meters far more freely than is the custom in the States. 
This, it is concluded, is the result again of the many small 
American stations doing a disproportionate amount of arc 
lighting, and letting things go on the contract basis. 
Welding of Aluminium.— Before the Faraday Society 
on Tuesday, Feb. 2, Mr. Jonas read an abstract of a paper 
by Mr. S. O. Cowper-Coles on the welding of aluminium. 
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He commenced with the remark that soldered aluminium 
joints have proved unsatisfactory. One of the chief 
difficulties encountered other than the formation of oxide 
in soldering aluminium is that a few degrees below its 
welding point it passes into a pasty or brittle state, and 
being a very good conductor of heat, the solder very 
rapidly cools and freezes before it has time to flow 
sufficiently. He next described Dick’s machine for welding 
aluminium by the removal of the oxide mechanically, com- 
bined with pressure; referred to Heraeus’s process of weld- 
ing aluminium, which consists in heating the aluminium 
in a reducing atmosphere until it reaches the pasty stage, 
when the joint is made by kneading and hammering. 
Emmé's process, which is somewhat similar, consists in 
heating the aluminium up to 600deg. C., and welding by 
hammering. The electric welding of aluminium has not 
proved commercially successful. A description was given 
of Sehmidt's electric welding apparatus, which consists of 
a carbon stick, which is used in much the same way as a 
soldering iron, by being moved over the portion to be welded 
to remove the oxide, the aluminium forming one electrode, 
the carbon stick the other electrode. Jones’s machine for 
welding aluminium tubes was also illustrated; a strip of 
aluminium is wrapped round a mandrel, and the joints 
are fixed together by passing a low-tension current 
through the portions to be welded. The author then 
went on to describe his own process, which requires no 
flux or solder, and does not necessitate the hammering 
of the joint when in the pasty state, the process being 
especially suitable for wire, rods, and tubes. The machine 
employed is fitted with clamping screws which are controlled 
by levers. The aluminium is heated by a benzine lamp, 
and when raised to the point of fusion pressure is applied 
to the levers, which causes the aluminium to be welded to 
unite, a ring of metal being squeezed out. This ring, 
which is largely composed of oxide, acts as an insulating 
and supporting collar, the molten metal being retained 
within it. Water is then projected on to the joint by 
turning a handle at the same time a screen is moved in 
front of the flame. The rod is then removed, and when 
the collar is filed off the joint will be found to be as strong 
as the rest of the metal. A table was given showing the 
tensile strength of 12 consecutive welds; in all the tests 
the specimen broke at some distance from the weld, and in 
no case did it actually break through the weld. The author 
concluding by showing illustrations demonstrating how 
molten aluminium can be encased in a shell of aluminium 
oxide. In the discussion which followed, Mr. D. A. 
Sutherland remarked that the great difficulty in the method 
was where large pieces of aluminium had to be welded, with 
which observation Mr. Murray Morrison agreed. The chief 
novelty of the Cowper-Coles process lay in the apparatus. 


On the other hand, Prof. Huntington thought that the 


chief novelty in the process lay in the fact that the metal 
was actually fused. Mr. E. Kilburn Scott thought the 
important point to remember was the value of the hard 
outer skin of the metal. If aluminium wires were used 
for transmission of electricity uniformity of section was 
unimportant, and the blob at the weld need not be removed, 
but otherwise, c.g., if used as trolley wires, it would be 
necessary to harden the joint in some way. This might 
be done by burnishing with agate. He showed by a diagram 
how a connection might be made without welding. Mr. 
Jonas, in his reply, stated that the quenching was an 
essential feature of the process, and one which distinguished 
it from all others, the process being primarily a fusion 
process. 


Separation of Metals by Electrolysis. — The 
Faraday Society at its ordinary meeting on the 2nd inst. 


discussed a paper by Mr. Hollard on some applications of 
the theory of electrolysis to the separation of metals from 
one another. The paper opened with the remark that the 
only principle hitherto involved in electrolytic separations 
has been based on the method of successive potentials, each 
metal depositing at the potential proper to that metal. In 
practice this principle has only been applied to metals 
(copper and silver, silver and bismuth, mercury and bismuth) 
whose polarisation potentials are lower than that of 
hydrogen. Metals whose polarisation potentials are higher 
than that of hydrogen cannot be separated by gradual 
increase of the E. M. F. on account of the extremely small 
fraction of the current then used to precipitate the metal, 
hydrogen ions carrying most of the current. The author 
has, therefore, made use of three other applications of the 
theory of electrolysis. The first of these is the reduction 
of the resistance of the bath by suppressing the formation 
of gas at the anode. The current may thus be increased in 
two ways: (1) By suppressing the liberation of oxygen 
at the anode. To effect this a reducing agent such as 
sulphurous acid may be introduced. The same potential 
will then greatly augment the current and hasten 
precipitation. The method has been successfully applied 
to separate nickel from zinc. (2) By the use of soluble 
anodes. The anode must replace in the solution the metal 
that is to be separated, and that only, and it must ba 
immersed in the solution of an indifferent salt, a membrane 
separating the anolyte and catholyte. Obviously an 
external source of electricity is unnecessary. The nickel 
zinc separation is again given as an example, the operation 
being described in detail. In this case there is a limit to 
the relative quantities of zinc and nickel that can be 
separated. For by Nernst's formula 

P P' 

C C" | 

where e is the E.M.F. between the metals, k a constant for 
a definite temperature, » and v' the valencies, and C and C' 
the concentrations of the precipitating and precipitated 
metals. When the concentration C of the zinc in the inner 
cell increases e will diminish. There must not, therefore, 
be too much nickel to deposit. The phenomenon is com- 
plicated by secondary reactions which must be taken into 
account in the cases of other separations, such as con 
centration E. M. F. s, increase of E.M.F. due to local action, 
and migration. These are discussed fully in the paper. 
Secondly, as regards the influence of the nature of the 
cathode, by suitably choosing the metal for the cathode, 
the liberation of hydrogen may be completely avoided, and 
the conductivity may be so much increased that the separa- 
tion of the metals becomes possible. The division of metals 
into two groups, which can and cannot be deposited from 
strongly acid solutions, has for its basis the position 
occupied by hydrogen in the polarisation potentials of the 
metals. But this, as Caspari has shown, varies with the 
metal of the cathode. Hence by suitably altering that 
meta], metals can be made to pass from one group to the 
other, and thus separations, impossible with a platinum 
cathode, may be effected. The separation of zinc and 
cadmium (impossible on a piatinum cathode) is given as an 
example. Platinum gauze covered electrolytically with tin 
and cadmium forms the cathode. Thirdly, with reference 
to the formation of complex salts, metals may be prevented 
from precipitating by causing them to form complex salta, 
which dissociate to give, not the metallic ions, but complex 
ions containing the metal. As an example, the separation 
of antimony and tin in a solution of sodium hydrogen 
sulphide is described in the paper. An interesting discus. 
sion followed, and the author was accorded a vote of 


thanks, 
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WIRELESS TELEGRAPHY. 
BY R. G. BLAINE, M.E., A. M. I. C. E., ETC. 
(Continued from page 170.) 
THE ETHER (OR TrHER). 


The ether (not the anssthetic) is a very imponderable 
medium supposed to exist in all space aud between and 
around the ultimate particles of all bodies. Indeed, the 

ticles themselves may be centres of strain in the ether. 

he old theory, Nature abhors a vacuum," rendered the 
existence of the ether a very necessary conception, but it 
is not so easy to see the necessity from that point of view 
now. It still exists, however ; nay, it is more imperative 
now than ever. Newton endeavoured to account for his 
great generalisations about the laws of gravitation, attrac- 
tion, etc., by supposed differences of pressure in the ether. 
He did not publish his idea, nor did he in any way verify it 
by experiment. The ether of to-day is that of Huygens— 
& conception used by him to explain the propagation of 
light. Light is nof a substance, but is due to a disturbance 
or wave-motion which, acting on the optic nerves, gives 
rise to the sensation associated with the term. Light is 
propagated with a velocity of about 3x 101? centimetres 
(nearly 186,000 miles) per second in a vacuum. It must 
have some medium for its propagation, hence the necessity 
for the conception of the ether. The vibrations or disturb- 
ances follow a sine law, and the physical process involved 
in the propagation of light is & vector quantity, but one 
capable of having its direction reversed, and this vector 
is at right angles to the direction of the ray. The process 


may be—is believed to be—an electromagnetic one, and in 


this case the electric displacement and the magnetic dis- 
turbance are at right angles. 

If it be true (as assumed by Lord Kelvin) that the 
density of the ether is about 9°36 x 10-1? and its coefficient 
of rigidity 842:8 (the coefficient for steel being 2:4 x 10!!) 
and the density of air near the earth and at Odeg. C. is 
001295 —12:95 x 1075, the air, then, under these condi- 
tions is abeut 1:38 „ 10!^ times as dense as the ether 
(1°38 x 10% is 138 followed by 13 ciphers). On the other 
hamd, in interstellar space the ether is much more dense 
than the very attenuated air there. For if the atmosphere 
were all at Odeg. C. and at rest, the earth also being at 
rest, its density at a distance which for calculation 
purposes may be called infinite would be about 
3x 10-6, and since the ether density is 9:36 x 1019, 
the ether in these remote regions is about 3 x 1077 


, times as dense as the attenuated atmosphere there. 


Vibrations in the air (sound-waves) travel about one million 
times slower than the transverse vibrations of the ether 
(light). Solid bodies, it is true, transmit transverse vibra- 
tions, but comparatively slowly. The velocity of light 
varies in different bodies, therefore the particles of the 
body are vibrating, and take part in the transmission of 
light Opaque bodies also are probably permeated by this 
all-prevading ether, though in dense bodies it must be 
somewhat loosely connected with the particles of the body. 
Light is transmitted at the same rate as an electromagnetic 
disturbance, hence we may conclude that the medium 
through which light is transmitted is identical with that 
through which the electromagnetic disturbance is propagated. 
This has been proved by Boltzmann and many others. 
Whether Lord Kelvin’s “theory of vortices” or molecular 
whirls be true or not (and it seems a little difficult to 
reconcile the vortex theory with all known phenomena, and 
to account for the energy required to keep up the whirls), 
it is, nevertheless, pretty well established that the ether 
pervades interstellar space, and is probably the most 
uniform and generally disposed of all the things of which 


. we can form any conception. 


The question suggests itself, Does this vast isotropic 
ocean not only exist as a medium for the interchange of 
physical action between bodies at a distance, but also to 
perform other functions of even a higher order? Certainly 
a study of the subject inclines one to the belief that an 
affirmative answer is probable. 

The Ether and the Propagation of Electric Disturbances.— 
If a vibrating body vibrates in a medium capable of taking 
up and transmitting the vibrations, it, itself, gradually 


comes to rest if left alone, as it has to make waves in the 
medium which are transmitted to a distance. The energy 
of the vibrator is thus gradually conveyed to a distance 
through the action of the medium. The ra/e at which the 
disturbance travels through the medium depends merely 
on the medium itaelf, but the length of a wave depends 
partly on the medium and partly on the rate of vibration 
of the vibrator. Only somé media can convey such a 
disturbance—in fact, a medium may not be able to take 
up and convey the motions of a particular vibrator at all. 
The commoner fluids, such as air and water, radiate or 
propagate wave disturbance in a way well known to us, as 
in the case of sound—the velocity of propagation heing 
proportional to the square root of the elasticity density. 
The elasticity here is the volume elasticity coefficient, and 
if this be high, the density being low, the rate of propaga- 
tion is high. In the ether this coefficient is enormously 
high, and as the density is so low the rate of propagation 
is exceedingly great. To get an idea of this velocity we 
have only to consider the fact which Dr. Lodge states 
in “Modern Views,” p. 276, that when the earth 
receives a spark, as from a flash of lightning, its charge 
may oscillate between the antipodes and back 17 times 
in a second. Evidently, if we wish to send messages 
rapidly, the ether is so constituted as to fulfil that condition 
at any rate. In fact, we know that it takes only one- 
sixtieth of a second for the signal to travel from Cornwall 
to America. The velocity with which electromagnetic 
disturbance is propagated by the ether is 2°9857 x 10!? centi- 
metres per second, and the velocity of light in air is 
practically the same. The following deductions have been 
made by scientists and mathematicians: good conductors 
of electricity are opaque to light, and for transparent media 
(transparent to both) the specific inductive capacity or 
“ specific inductivity " is found to be about equal to the 
square of the index of refraction. | V. The specific induc- 
tive capacity of a condenser depends not only on its 
dimensions, but on the inductive power of the dielectric 
used, and is the ratio of its capacity to that of an air 
condenser of equal size at Odeg. C. and 76cm. pressure. 
The index of refraction is the ratio which the sine of the 
angle the incident (or entering) ray makes with the perpen- 
dicular to the refracting surface bears to the sine of the 
angle which the refracted (or emerging) ray makes with 
the same perpendicular.) Some bodies conduct electricity 
better in one direction than another, and the opacity to 
light differs accordingly; crystals which conduct better 
along one axis than another show a corresponding difference 
in the case of light. In fact, light is propagated by vibra- 
tions in the ether, and electric disturbances such as those by 
which messages are conveyed “wirelessly” are exactly 
similar but differ in wave-length from those of light. 


WHAT IS ELECTRICITY’? THE ELECTRONIC ANSWER, 


The various answers which have been given to this ques- 
tion at different times by different authorities prove, by 
their diversity, very confusing to the student. At one 
period electricity is a single fluid, at another two fluids 
called positive and negative. Positive electrification at one 
time is supposed to be due to an excess of a single fluid, 
just as negative electrification is evidence of a deficit. An 
electric charge has been regarded as something put upon 
or transferred to a conductor, and, again, it is a state of 
strain of the surrounding non-conductor or dielectric. As 
a matter of fact, no complete answer to the question, 
“ What is electricity!“ has yet been given, though many 
things have recently been found out about electric pheno- 
mena, and we are beginning to see our way to an answer. 
We have already referred to the ether, and suggested that 
certain states or motions of the ether account for all elec- 
tric phenomena. Something, however, is wanting to com- 
plete the connection—something through or by which the 
ether may be acted upon, and the electronic theory comes 
to our aid. 

Lord Kelvin and others have taught us that matter is 
atomic in structure (ree Dr. Fleming’s "Electronice Theory ") ; 
that, in fact, the smallest free portion of a compound body, 
such as a salt, is à molecule, which in turn is made up of 
atoms. These atoms were supposed to be the smallest 
particles or portions into which the molecules could be 
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divided, and Lord Kelvin approximated to the size of a 
molecule (the smallest portion, say, of a salt which retains 
all the properties of the salt), and gave its diameter as 
between -sth of a micromil and two micromils. A milli- 
metre is about in., a micron the 44, sth part of a milli- 
metre, and a micromil the ,,,,th part of the micron. 
From this it follows that an atom may be taken as that 
exceedingly small portion of a body, approximately one 
micromil, say, in diameter, which according to old con- 
ceptions it is impossible to sub-divide into small portions. 
Various authorities have estimated that the number of 
molecules in a cubic centimetre of air at ordinary tem- 
perature and pressure is from 10!5 to 10%. The mind fails 
to grasp the significance of these figures, but some idea of 
the greatness of these numbers may be formed by con- 
sidering that, small as these molecules are, so great is 
the number of them in the cubic inch of air that 
they would if placed in a row reach nearly from the earth 
to the sun and back. Now there are two atoms of 
hydrogen, say, to the molecule, though as to the relative 
sizes of atoms of different substances we are at sea. 
We have, then, some idea of the size of the supposed 
atom in a given case. But now comes on the stage the 
newer “electronic theory," or hypothesis, that the atoms 
may be composed of yet more minute portions, called 
corpuscles, each with its charge of one electron of elec- 
tricity, and itself often called an electron. The electron 
charge is really an exceedingly small quantity of electricity, 
being equal to about 22/10?! of a coulomb, or in other 
words, the coulomb is nearly five million million million 
electrons, the British Association unit of quantity—viz., 
that quantity which, placed on a very small sphere, repels 
a similar sphere similarly charged, when the centres of the 
two spheres are lem. apart, with a force of one dyne— 
being equal to 1,540 million electrons. 

Now, the electronic theory attempts to answer our 
question, What is electricity?” These electrons con- 
stitute what we call by the name “electricity,” the atom 
of matter in its neutral conditicn consisting of a shell or 
envelope of negative electrons with a core or matrix of 
positive electrons. If an electron be withdrawn from the 
atom, the latter is left positively electrified. Thus the 
neutral atom minus one electron may be considered as 
the natural unit of positive electricity. In this theory 
conductors are substances in which electrons free to move 
exist, a current of electricity being due to a movement of 
electrons, an electron in motion being a moving centre of 
ether strain. An electron in vibration creates an ether wave. 

In good conductors it is supposed that the atoms are 
broken up into positive and negative ions, or electrons and 
remainders of atoms. There may be constant divorce 
and remarriage of the ions going on, one electron forming 
now part of one and then part of another group or atom. 
In non-conductors the ions are much restricted in their 
movements—if pulled apart a little, they spring back when 
released. The application of E.M.F. to a conductor causes 
migration of the ions, for conductors are mostly simple sub- 
stances whilst non-conductors are complex. According to 
this theory, what takes place when we rub a glass rod with 
silk is that the double layer of electrons and co-electrons on 
the surface of the silk is roughly treated and broken up, 
the majority of the positive co-electrons getting left on the 
glass and the negative electrons on the silk. On the whole 
there are just as many positive and negative ions as before, 
but their distribution is altered. This theory explains 
why the air in the neighbourhood of a fresh-water cascade 
is charged negatively and near salt-water spray it is charged 
positively due to the breaking up of the double layer of ions 
on the surface of each drop when it touches the ground. 
The theory also explains many of tho known facts of 
chemieal decomposition under .influence of an electric 
current, voltaic action in its turn being due to some force 
which drives electrons across the boundary between, say, 
copper and zinc, this diffusion constitutiug what we call 
the current. Again, when a conductor is moved across & 
magnetic field of force a current is produced in it. We 
must remember that an electron in motion causes a 
magnetic force, and the field may be considered as if due 
to a moving sheet of electrons. "The cutting of a conductor 
through it is accompanied by the same reactions as if a move- 


ment of electrons were started in it in certain directione 
depending on the direction of motion across the field. This 
sudden starting involving the backward reaction or push on 
surrounding electrons which we call induction, which tends 
to hinder the current. Similarly, the reaction at stopping 
will tend to make the current flow on. Many interesting 
explanations of thermo-electric effects have also been 
advanced by the exponents of this theory. Briefly, then, 
the theory assumes that : (1) at exceedingly small distances 
the electrons repel each other; (2) at greater distances 
positive electrons repel positive, and negative repel 
negative, or unlike electrons attract; (3) that all atoms 
attract each other at distances very great in comparison 
with this size, an atom being in many respects like a planet 
of which the satellites are electrons. 

The question may now be asked, How does this theory 
fit in with our conceptions of the ether, and the part it 
plays in electrical phenomena? The matter may be 
explained, in one case at least, as follows: the corpuscle, 
with its charge of negative electricity —i. e., the electron— 
creates an electric force in the space around it; if the corpuscle 
moves, it creates a condition of strain in the ether, to which 
we give the name magnetic force. If we know the difference 
in the values of the electric force at two near points, we 
know the time-rate at which the magnetic force is changing 
between them, and in & direction at right angles to the 
line joining them. Thus electrons and the movements of 
electrons give rise to forces, but it is equally true that 
these forces move electrons. Now suppose we take two 
insulated conductors, one with a spark-gap in it. To 
charge tbe one rod positively and the other negatively, 
we must force more negative electrons into the latter 
and remove some from the former. A dynamo, or induc- 
tion eoil with battery, or any "electron pump" will do this. 
The excess of electrons in one causes a strain in the 
surrounding air or insulator, the air in the spark-gap 
having the greatest strain; and if the electron pressure be 
still further increased, the strain becomes so great that the 
insulating qualities of the air in the gap breaks down, and a 
spark passes. Too many electrons rush across the gap 
through the passage thus formed, and we have an electric 
current, but some of them come back, giving us the back- 
ward current, and this is repeated, giving rise to a surging 
current in the conductor and a series of electric oscillations, 
or rapidly reversed electric and magnetic forces giving rise 
to ether waves. The electron has some kind of grip on the 
ether ; in fact, it is itself, according to Dr. Larmor, a centre 
of convergent strain in the ether, so that its sudden starting 
or stopping produces a disturbance in the ether which Dr. 
Fleming has called “a splash " (see Waves and Ripples”). 
If a multitude of electrons are suddenly set moving in one 
direction, the effect on the ether is like that on the air caused 
by anumber of men simultaneously striking drums with sticks 
or firing off rifles at the sameinstant. The more sudden the 
first rush of electrons across the air-gap the greater the dis- 
turbance in the ether, and this may be the reason why, with 
high frequencies, want of polish, or roughness of surface of 
the spark balls reduces the ether wave effect of the discharge, 
as it probably prevents the first rush of electrons from 
being so sudden and vigorous by allowing premature 
migration of some of them. Compression of the air in 
the spark gap, on the contrary, increases the suddenness of 
discharge. - 

The electron, then, is the connecting link; is itself, in 
fact, a centre of strain in the ether. At rest it constitutes 
an electric charge, but in motion au electric current. If 
isolated, it is negative electricity ; groups of electrons in 
proper combination with co-electrons form the atoms of 
matter. Steady flow oí electrons in one direction, with 
co electrons in the opposite direction, constitute a steady 
or continuous electric current, but the current may be 
alternating if the electrons merely oscillate. The oscilla- 
tions of the electron, if sufficiently rapid, produce ether 
waves, and by the aid of thes» communication may be 
made between places hundreds—even thousands—of miles 
apart without the aid of a connecting metallic conductor. 

Seeing its many functions and all-pervading nature, the 
reader may be inclined to ask, Is there, then, any form of 
matter not composed of electrons, and, if not, how are 
the different characteristics of different forms of matter 
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accounted for?” We leave the question for the savants 
to answer. The new theory agrees with Maxwell's 
mathematical deductions and supplements them. The 
inertia of matter is probably due to the inductance of 
the electron, just as moving electrons constitute an electric 
eurrent and rotating electrons give rise to magnetic pheno- 
mena. The theory also explains much in optics hitherto 
only vaguely guessed at. and it shows how the ether may 
be strained or set oscillating in accordance with previous 
hypotheses explaining known electric and magnetic effects, 
but it is yet very incomplete. What has here been given 
is but a brief outline of some of the ideas of prominent 
workers in this fruitful field of research, especially in their 
relation to the laws and phenomena of the formation and 
propagation of the ether waves by which wireless 
messages are usually conveyed. 


(To be continued.) 


ON ASYCHRONOUS MOTORS. 
BY N. PENSARENE. 


The increased application of the induction motor in the 
electrical industry makes it necessary for the engineer to 
solve many and sometimes complicated questions about the 
same. Great progress has been made by the introduction 
of the circle diagram known as the Heyland diagram, 
which is specially adapted to aid testing purposes and 
verification. Though the application of this diagram may 
be simple when we neglect the primary resistance, it 
becomes complicated otherwise (as frequently occurs, 
especially in small motors) because the diagram needs 
special constructions for the corrections, and it does not 
give the total power absorbed, and one is obliged to add to 
the power given the loss in the stator copper. 

The explanation of a method. which would avoid this 
inconvenience would have some interest for the readers of 
the Electrical Engineer, and for this purpose I will endeavour 
to give it in the shortest and clearest manner possible. I 
assume the reader thoroughly understands the subject. 

Neglecting for a moment the primary resistance, the 
constant terminal voltage, e, will be equal to the E. M. F. 
induced, ei, by the magnetic field 42, which will be constant 
if the frequency is constant. : In this case it is well known 
that the induction motor diagram appears as follows, and 
we have 


A B, magnetic flux Ni, balancing the terminal voltage or 
corresponding induction, B, ; 

A L, magnetic flux Y, interlinked with the rotor con- 
ductors or corresponding induction, B, ; 

A M, flux produced by the primary winding or corre- 
sponding induction, B!, V, ; 

Q L, flux produced by the secondary winding or corre- 
‚sponding induction, Bl. Va; 

A Q, flux produced by the primary and interlinked with 
primary and secondary conductors, or corresponding 
induction, Bl,; | 

M B, flux produced by the secondary and interlinked 

with primary and secondary conductors, or corre- 

sponding induction, B!, ; 

2 QL 

r MB 

leakage ċoefficients. 

The inductions are measured in the air- gaps. 
A M, primary and magnetising current, 2,x ; 
A Al, watt current, ii, for iron loss; 

A! M, total primary current, 2, ; 

B M, secondary current, 2, ; 

M N, developed torque, C; 

M Ni, absorbed power, P, ; 

tan e, percentage slip, $ ; 


AM 


5 =V, are the primary and secondary 
AQ - 


5 eo, leakage factor given by c = V, V,-1. 
The secondary copper loss is proportional to B Me, and 
BM = BN. BC -A B. BN. .. () 
AB 


being a constant, we can say the secondary losses 
a 


are represented by a rectilinear diagram with the primary 
wattless currents as abscisex. 

If B D represents the equation (1) D wil be the 
starting point. 

Taking M T=N P, and tracing T S normal to M T, the 
intersection point, S, with M C will move itself on the 
circle B S C. In fact 

MT = M > = constant, 

BN BM 
and, therefore, the angle B S C = 180deg. - BSM is 
constant. 

It is easy to find that C D is a tangent to tbe circle 
B S C, that this circle has its centre on B O! traced with 
CBO'=CBD. We will see further the meaning of the 
angle D B C. 

For what follows and in order to better understand the 
phenomena through the diagram, it is interesting to find the 
scale of same for the quantities mentioned. Supposing a 
three-phase motor with wound rotor,* let us call : 


n, number of primary conductors per phase ; 

n, number of secondary conductors per phase ; 

ri primary resistance per phase; 

r, secondary resistance per phase ; 

p= number of poles ; 

d air-gaps ; 

K, K, constant coefficients depending on the construction 
data of the machine; 

S scale of induction ; 

S; „ primary current; 

S; „ secondary current; 

S, „ power; 

S., „ torque; 

Sx „ Slip. 

L =net length of the motor ; 

D = diameter measured in the air-gaps ; 

f = frequency. 


We know that 


. pd B, d B! 
s. " l 11 un " ;  P,=3e72,cosU Al M; 
C=K. Ln, B. i; 
and being 
B, A M 
=S; B. = BM. 8; BI = S; 
A B ; Vr WS 
! d d 
we get S,- ^. - P" S; Ss P" S: 
5 - bM K.m, VI K N; 
Pi =3 e, i cos U Al M= 3 % S, M Nl; 
P 
bence, 8. - ET =3 e, Sa 
We easily arrive at 
ERUNT 
D.f ^" 


We see that by fixing the induction scale, the scale of 
currents, power, and torque are determined. 
We have now 
L B, D. 


9. K* 
p 


and if e, is the secondary E M. F., ¢, = K" D, 7 % 


But „ B MS, and B.- AI. S AI. MC, then we get 


l 
T, P pd V M 

ERE 2? "M I * tan c, being tan e = 

KIII I. . P. u, kn, 


and the slip scale is 


MO 


Q9 hs 
rop dy i 


2) K.L . D. f ; n. T 
On the starting point D we have x =1 and 


8. = —-- tan DEC mpd I 
tan DC b R. Ll Def oi oe 


and the slip will be =S.. tan e. 


JJ MEN ee 8 
* The results will hold good for any other kind of motor, unless the 
numerical value of the coctficients dilter, 
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— 


The speed of the machine is 
JJ 6: une; 
7 p 


This formula points out the four different methods to vary 
the speed in induction motors. 

If the primary resistance be taken into account, the 
E. M. F., ei, is not equal to the terminal voltage, e, but it 
is variable with the primary current.* We will suppose, 
only for a moment, that the difference between c, and e, 
is negligible ; or, in other words, that the primary flux, N, 
remains constant. We will also take into account the 
Joule loss, 3 11 11. On this hypothesis the current i, will 
be the same as in the preceding case, the primary resistance 
having no other influence upon the current than this of 
reducing the E.M.F. induced and the flux Bi. Then, if 
we take 7, instead of i, we find that the power lost in the 
primary is represented by 


rae AB 
AMW.-A BNC „ BN+2AB.BN, 

f 1 

or, aM -A AB („ 2) BN, 


and we may say the primary losses are represented by a 


rectilinear diagram with the primary wattless currents 


as absciss:e. Neglecting A B?, or, say, the primary copper 
loss at no load, which is very small, 


- 1 
A M -AB( 4 2) BN, 


and B D! may represent this equation. We have 
B 


AM ; ABz"!,; 
S; 3 i J 
hence 28 B, (= E =) BN; 
857 > T 
d 
or bein S =Z S; 
$ ! VI KI nI 
uo VER p d? 1 +20 ; 
we have 117 = B, Vi Kunz » (BS. BN 
and the copper loss 
. 2 d? 1 + 2 og 1 
=3 ip? r= PB ah n s.a BN; 
5 VI KI N; o ; 
1˙¹ 
S, óp'd'v, 1420 8 
and tan D' BC=_~! =B l . 
BN V? Kan 0 5, 
But „„ 3 
S, Sepa 
then tan D. BCB 4% (142) 
ey KI Mi er 
If we remember that Pig Pı we may write 


e L.D.n,.f.K’ 
* Sec Boys de Latour, ‘‘ Moteurs Asynchrones Poliphaecs"'; Belirend, 
The Induction Motor.“ 


pdr, (142 0) 


1 = 
BON K,.L.D.n?.f.c 
which resembles the slip scale. | 

As we have shown for the circle B S C, it is easy to 
prove that if M T=N R, the locus of the points, like S!, is 
the circle B S! C. This circle has its centre on B D"; the 
angle S! B M is equal to the other D! B C: CD! is 
normal to B C. The total absorbed power will be repre- 
sented by N!! TI. At the short-circuit it is T! N,", and 
we have N,!! N, iron loss, N, D secondary copper loss, 
D T! primary copper loss. 

We must now correct all the elements given by the 
diagram (with the hypothesis e, = i), because the E. M. F., 
e, is not A! U=c,, but it is A! Ul if r, i, -U! F is the 
potential drop in the stator winding. ! 

With a sufficient approximation we can say that the real 
elements are smaller than those already found in the 


ratio, ĉo for the current flux, etc., and in the other 
€ 


eM? l 

(2) for the torque and power. 
€ 
We will prove that 


7% AT 
e, AM 
In fact, 
: 1 
MT 1, z „ Sa ni UF 
AM .1 8, e AU! 


but the triangles A! U! F and A! M F! have two sides 
parallel, then | 
AF „, 


A! U! i 


A? T! 
AM 
It is then easy to find the coefficient «,, for every 


working point of the motor without any special geometrical 
construction. 


LO 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fn shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ini) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. 'The matter must be written on one side only of 
the paper. Questions may be sent at any time. 

QUESTIONS. 

661. In an actual installation for electrically driving a bar drawing 
machine a compound-wound, belt-driven generator is used to 
supply current to a compound-wound motor, this motor supplying 
nearly all the generator load. "When at work the generator will 
suddenly stop and run backwards against the belt for a time at 
high speed, then stop again, and restart in its correct direction to 
again repeat the cycle of operations. The motor during this time 
varies considerably in speed. What explanation can be ollered 
of this apparently miraculous phenomenon '—M. E. G. 


662. Several water-tube boilers that had been working for about 
12 months have had each a number of tubes in the bottom rows 
replaced with new ones. .This was owing to the tubes being badly 
bulged and in places reduced too thin to render them fit for further 
service. The boilers are of the straight-tube type, and it shou!d 
be borne in mind that the trouble was confined to the tubes in the 
bottom rows only. The feed water is of an average hardness of 
about 15deg., thi» being reduced to about Sdeg. by means of u 
lime-soda water-softening process. The boilers, since retubing, 
have been in constant service for the past two years, and no 
recurrence of the above-mentioned trouble has been experienced 
during this time. Would any readers give what, in their opinions, 
they consider to be the cause of the trouble — Nid ir Suter, 


Peor 9 251 
xen acte 


$50 THE ELECTRICAL ENGINEER, FEBRUARY 12, 1904. 


ANSWERS, 


Question No. 655.—Describe what you consider to be the best system 
of electric lighting for railway carriages. Give aketohes. 

Best Answer to No. 658 (awarded 108.).— The system of 
railway train lighting that has received fairly numerous 
applications in England and elsewhere is that known as 
the Stone system. Ih this system each i has a 

nerator which is driven by one of the axles through a 

t, a secondary battery, and a number of auxiliary 
devices. These devices are employed to keep the direction 
of the current independent of the direction in which the 
train is travelling, and also to connect the dynamo to the 
battery only when the speed of the train is sufficiently 
high for the pressure at the terminals of the dynamo to be 
at least equal to that of the battery. From this point, 
and at all faster speeds, the dynamo furnishes the current 
required to light the lamps and to charge the cells at the 
same time. e current generated by the dynamo, which 
is the sum of the charging current for the batteries, 
and the current supplied to the lampe, remains approxi- 
mately constant whatever the speed of the train, 
for in this particular system the speed at which the 
armature revolves is kept constant by the slipping of the 
belt on the pulley as soon as the resisting couple attains a 
certain value. is practice, of course, necessitates that 
the tension of the belt must have a constant and carefully 
determined value. This is done by letting the weight of 
the dynamo supply the tension, it being suspended by one 
of its ends from the frame of the iage. There is an 


.adjustable counterweight to balance more or less the weight 


of the dynamo, so that the tension can be regulated to any 
necessary value. 

A modification of this system is now in use on the Paris, 
Lyons, and Mediterranean Railway Company, and is known 
as the P.L.M. system. It consists, as in the Stone system, 
of dynamo and secondary battery, but the method of 
regulation differs from that of the Stone system. In this 
case the generator bas constant excitation, and therefore, 
as the speed is exactly proportional to the speed of the 
axle, the pressure at the terminals is also proportional to 
the speed of the train. When the pressure is less than 
that of the battery, the circuit connecting the dynamo to 
the battery is kept open by an automatic switch. The 
excitation of the field magnets is supplied from the battery, 
which supplies the lamps at the same time. When the 
speed of the train increases and the two pressures become 

ual, the automatic switch couples the battery in parallel 
with the generator, which then begins to supply part of the 
current necessary to feed the lampe and to excite the field 
magnets. As the speed further increases, the machine 
supplies a surplus current which charges the battery. 


Fig. 1. 


If there were no means of limiting the current provided 
by the generator, this might become too large on increased 
apeed. On this account a regulating apparatus is added, 
which is essentially a small series motor, through 
which the current frem the dynamo flows. To the 
motor is attached a pulley, on which a brake is 
applied with a certain pressure (Fig. 1). As soon as 
the total current through the generator assumes a 


certain value, this latter motor begins to turn in spite of 
the brake action. Then, as the speed of the dynamo and 
the pressure at ite terminals increases, the back E.M.F. of 
the small motor increases automatically at the same time, 
since the motor also increases in speed, so that the tractive 
effort, and consequently the current, remains constant, 
whatever the speed of the train above normal. As well 
as the above regulator and an automatic switob, there is 
included an automatic reversing switch, which renders the 


w= LE ux mw 


Fie 2. 


direction of the current from the generator independent of 
the direction in which tbe train is travelling. In this case, 
however, no belt is employed, but the driving is done by 
friction; a small leather wheel presses against the inner flat 
surface of tyre, as will be seen in Fig. 2. The armature 
shaft is prolonged by a rod, B, and is connected to the 
armature shaft by a flexible rubber coupling. The rod is 
also supported near the friction wheel by a ball bearing 
fixed to the frame of the car by a hinged rod, D, the 
contact between the flange of the wheel and the friction 
wheel is ensured by a spiral spring fixed to the footboard, 
but not shown in the figure. This system of friction 
driving may in many cases not be necessary. Nevertheless, 
the system of regulating seems one of the beat. The brake 
pulley of the small motor is of bronze, and the friction 
surfaces are carbon, and are pressed against it by springs. 
The tension on these springs is regulated in such a manner 
that the resisting couple determined by the adherence of 
these carbon brushes on the surface of the pulley is exactly 
equal to the couple which the motor develops when the 
current passing through it is only just sufficient to supply 
the lamps with currente. As the excess pressure at the 
terminals of the d o is compensated by the back 
E.M.F. of the regulator, the excess of current goes to 
charge the cells, excite the field magnets of the generator, 
and to supply the two auxiliary pieces of apparatus.—K. 


Answer to No. 653 (awarded 7s, 6d.).—The first, English 
railway to take up electric lighting in carriages was the 
London, Brighton, and South t in 1883, aud they com- 
menced with what is, no doubt, the best system—viz., axle- 
driven generators together with batteries. Briefly, there 
are three systems of train-lighting: (a) a battery on each 
car, which is charged or recharged at the station or car- 
sheds as may be required; (D) a steam-driven dynamo on 
the engine or in the guard's van; (c) each car fitted with 
its own axle-driven generator and battery of cells, with a 
variable speed or voltage regulating device to keep the 
pressure constant whilst the speed of the driving axle is 
varying. The latter is the best system of the three for 
English railways, owing to the frequent interchange of 
vehicles between companies, such as through carriages 
running on at least one foreign line. 

The best-known system in England is the Stone system, 
which depends upon the slipping of the belt for regula- 
tior—that is, when the load on the machine reaches a fixed 
amount, the exoess drag upon the belt causes it to slip on 
the pulley. Whatever may be one's opinion on this 
method, it works very well in practice, but naturally it is 
very heavy on belts and pulleys; in fact, on one train 
which the writer knows of the belts only last about six 
weeks, and wear nearly lin. off the steel pulley, and in that 
time run about 14,400 miles. 

The following system has none of the above disadvan- 
tages. It has been introduced into England by the Electric 
Ordnance and Accessories Company, and is of American 
origin. It is belt driven; in fact, the elastic connection 
between the axle and dynamo spindle on all axle lighting 
devices is a valuable feature. The dynamo ia shunt wound, 


ae 


dust-proof, with laminated fields, which contain a few sheets 
of hard steel which retain sufficient residual magnetism to 
enable the dynamo to build up its voltage promptly at low 
speeds. The armature spindle carries a worm gear and cam 
which throws over a switch when the direction of rotation 
is reversed, so that the polarity of the dynamo remains the 
same. Fig. 1 gives the connections, and it will be noticed 
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Fic. 1. 


that the automatic switch has four bobbins, the two lower 
ones wound with fine wire and the two upper ones with 
heavy wire to carry the main current. As the train 
accelerates and the voltage builds up, current flows through 
the fine-wire coils until it reaches the battery voltage, when 
the magnetic pole of these coils causes the switch to connect 
the dynamo in parallel with the battery. The main dynamo 
circuit is then complete from the dynamo, G, fuse, F, 
solenoid, S, two thick-wire coils, C, cut-out switch, 2 7, 
battery, B, and back to the negative pole of the dynamo, G. 
When the lamps are on the current divides, part going 
through the resistance, E, to the lamps. As the speed of 
the train increases above the critical speed—that is to 
say, the speed at which the cut-out goes in—the current 
increases in proportion until it reaches the point where 
the magnetic pull on the solenoid balances the pull on 
its opposing spring. Any further increase of train speed 
will cause the solenoid to overbalance and throw into gear 
a ratchet mechanism (Fig. 2), which moves the generator 


Fra. 2. 


field rheostat arm until the current is cut down to the 
proper amount. A decrease in speed will cause the 
mechanism to act in a similar manner to cut out resistance 
from the dynamo field. 

In Fig. 2 A is the spindle of the field rheostat, having 
mounted on it the ratchet wheel, W and W'. The vertical 
piece, H, is worked directly by the main solenoid plunger, 
and when the dynamo is generating the proper current, 
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neither pawl can engage the wheel. The rocking piece, K, 
is fulerumed on the shaft, A, and is actuated by a rod and 
eccentric, N, whilst the small motor, M (Fig. 1), drives the 
shaft through a worm gear. It will be seen that this is a 
constant-current system. A modification of the above is 
shown in Fig. 3, where a double battery system is shown. 
The battery reversing switch takee the place of the series 
resistance, E, in Fig. 1. By this, one battery is direct on 
the dynamo and the other on to the lamps, and they are 
connected through a resistance, r. The batteries are 
changed over automatically every time the train stops. 


Fic. 3. ái 


This method, it will be seen, is more economical in working 
than the first, in that there is no loss in the series resistance. 
For Figs. 1 and 2 I am indebted to the Electrical Review of 
April 10, 1903.—A. W. 


Answer to No. 653 (awarded 5s.).—The advantages of 
electricity with reference to its steadiness, uniformity, etc., 
ovor gas and oil are too many, obvious, and well known to 
entér into, especially in a technical paper, but there should Le 
borne in mind the ease with which it can be led to any 
position and there fixed to throw the bulk of its light at 
any required angle. These advantages being granted, the 
question for consideration is which is the best method of 
arranging or distributing the lamps, as it is always better, 
for many reasons, to employ two lamps of small candle- 
power, in preference to one of large candle-power, for a 
railway carriage compartment. There are three methods 
of doing this: (a) the lamps grouped together in couples, 
and fixed in the centre of the compartment on the under- ' 
side of the roof; (b) the lamps fixed on the roof, only 
separated, one towards each end or door of every compart- 
ment; (c)thelamps fixed on the partitions between the 
compartments. 

(a) This method undoubtedly contentrates the light too 
much, the passengers sitting in the middle of the compart- 
ment gaining great advantage, but at the expense of those 
sitting near the windows. The lamps are always fixed in 
this manner when carriages are converted from the oil 
x eie of lighting to that of electricity, as, of course, the 
electric lamps occupy the place of the old oil globes. The 
only advantage of this system, which, however, does not 
lie on the side of the passenger, is its low first cost in 
fittings and wiring. 

(P) By this plan the light is much more evenly diffused 
throughout the compartment, and for the purpose of 
reading it is immaterial where a passenger takes his seat. 
The first cost is, of course, greater than that of the former 
method, as two sete of fittings have to be provided, and 
also the wiring carried to two points in each compartment. 
The greatest drawback to this system, and which applies 
equally as much to system (a) is that the lamps are placed 
far too high, and a great portion of the light uselessly 
wasted on illuminating the racks, roof, etc. 

(c) The method of fixing the lamps on the partitions 
between the compartments offers greater advantages, and in 
the following scheme it is claimed that the maximum of 
useful lighting effect can be gained. About over the head of 
the second passenger from each door a circular hole in the 
partition is cut, and a lamp fixed there by a very similar 
arrangement to that of a ship's bulkhead light, the lamps 
giving light to both the compartments on each side of the 
partition. A suitable reflector above each lamp should be 
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provided, by which the light would be thrown downwards 
and not wasted on lighting the racks and roof, where it is 
not wanted. Two illustrations of this system are given, 
Fig. 1 showing a sectional plan of a carriage of six com- 
partments eut through at the height of the lamps, and 


FIG. 1, —Sectional Plan of Carriage. 


Fig. 2 gives a section of a partition, explaining the arrange: 
ment of the reflectors. As only half the illuminating power 
of each lamp would be available for each compartment, 
there would not be twice as much light as from two lamps 


Fig. 2, —Cross-Section through Partition. 


fixed on the roof; but it is certain that the illumination 

would be far more efficient, owing to the improved distribu- 

tion and to the action of the reflectors.—G. A. 

Question No. 654.—Describe fully the Hopkinson or other modern 
method of testing large 82 08 of electric motors quickly and 
economically. 

Best Answer to No. 654 (awarded 10s.).—Electric motors 
are usually tested in pairs, one being run as motor off the 
supply and the other as generator, the latter being loaded 
up in small sizes by lamp bank, water, or other resistances. 
In larger sizes this would lead to a large consumption of 
power, and to obviate this the late Dr. John Hopkinson 
devised a method of testing which bears his name, although 
numerous modifications have subsequently been devised by 
Kapp, Swinburne, and others. This method, besides being 
economical in power consumption (since the power required 
is only that to make up the losses in the two machines), has 
also the advantage of being an accurate and simple way to 
determine the efficiency, since no measurement of mechanical 
power is required. 


Fic. 1. 


For the carrying out of the Hopkinson test two similar 
machines of the same output and voltage are required, 
though if the machines are rated at different speeds, each 
may be made to run at its rated speed when driven by the 
other by a suitable combination of pulleys. For efficiency 
determinations the machines should be exactly similar, 
otherwise the assumptions made in the efficiency calculations 
will be incorrect. 

A diagram of the connections for the Hopkinson method 
is given in Fig. 1, the arrangement of switches being as in 
fig. 2, which has been found to be very convenient. In 
Fig. 1 M isthe machine running as motor, which drives 
the second machine, G, by means of a belt or coupling. 
The fields of both machines should be separately excited, 
field rheostats and ammeters being inserted as shown. When 
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testing motors, a rheostat will not be required in the field 
of the machine acting as generator. 
by putting a full field on the motor and starting this 
machine up with the starting rheostat. 


The set is started up 


The field of the 
motor is weakened by inserting resistance, thereby increasing 
the speed, which latter is adjusted until both machines give 
the same voltage (the field of the generator, of course, being 
fully excited), when the armature switch of the generator 
is thrown in. It is very important to see that the generator 
volts “ back against those of the motor, otherwise a short- 
cireuit will result when the switch is thrown in. On refer- 
ence to Fig. 1, it will be seen that the generator is now 
running in parallel with the supply mains. The load on 
the motor is increased by further weakening its field, which 
causes the armature to run faster, and thus the generator 
volts are raised, causing this machine to feed more current 
into the mains. With the machines connected as in Fig. 1, 
ammeter À, measures the current taken from the supply to 
cover the losses in the system ; ammeter A,, the output 
from the generator; ammeter A,, the input to the motor 
and ammeters ; A,, A,, the field currents in the motor and 
generator respectively. If the connections are such that 
machine G runs as motor and M as generator, then A, 
gives the “ losses ” as before; but in this case ammeter A, 
gives the motor input and A, the generator output. 


T, 


Ammeter 
Terminale 


Field 
Switches 
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The current given out by the generator under the above 
conditions is designated as the “ circulating current.” 
When running a Hopkinson test on a pair of generators 
the circulating current should be equal to the full rated 
load of the generator, and on a pair of motors the 
motor input should correspond to the full load current 
of the machines. For machines of 15 h.p. and over the 
field switches should be provided with discharge resistances. 
A convenient way of ascertaining when the machines are 
giving equal voltage (previous to the throwing in of the 
generator switch), consists in connecting a voltmeter across 
one of the middle and one of the top contacts of one pole 
of the switch ; when this voltmeter reads zero the switch 
may be thrown in. The efficiency of the combination, 
with the connections arranged as above, will evidently be 


circulating current _ LCS T the machines are exactly 
total current input A, A, 
alike, this will be the syuare of the efficiency of either 
machine, and hence the efficiency of each machine will be 


T 35 


Az 
A,+A, 
useful. 
For ordinary heat runs the following figures (based on 


experience) may be found useful : 


Motors up to 74 b.h.p. 
Motors from 8 b.h.p. to 15 b.h.p....... 
Motors from 16 b. h. p. to 20 b. li. P. 
Motors above 20 b. h. p. 


For efficiency readings Table I. may be found 


5 hours run at full rated load. 


5 717 3 
6 ” 3 
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TABLE I. 
—— Line, —— | -—— Motor side. - Generator side. — Direc- Efficiency. 
i—— Armature. —— ',— — Field. ——— —.— Armature. — ——- Field. ——— gpeed. tion of AC. 
Volts. | Amperes. | Volts. , Amperes. | Volts. , Amperes. ' Volte. | Amperes. | Volts. | Amperes. prons rotation i 74 23 
(Al). (4. | (Af) | (A;). (A; ). j A +A; 
LE cee üʃ5UP2D proe a ri Cel — 


| m m 


| | | | “i | ! 


| 


TABLE III. 
—— Line. | — ——- Motor side. —— | — —— —— Generator side. —— — Efficiency 
'—— Armature. —— | ——— Field. ———.'—— Armature, —— | ——— Field. Speed Kilowatt — — 
Volts. Amperes Volts. | Amperes Volts, ; Amperes ` Volte. | Amperes | Volts. Amperes Peed. output. v "m an 
(by). | (A. | B a) C As = art Ag 
25 22 238 92 166 16 235 70 20 24 er 16°4 | 88:5 % 
226 . 196 226 885 170 1:57 226 | 691 220 2:05 1.100 1566 ` 86 6 „ 
235 16:5 235 6655 180 175 235 50 235 | 22 1100; 117 | 84:2 7 
236 1575 | 235 ^ 445 | 180 ' 175 | 236 31 216 202 1,100 73 | 8032 7 
1 | l 


D 


Temperatures should be taken of the principal parts at | revolutions per minute, and were of the partially enclosed 
the end of run, and also resistances of armature and field | type, shunt wound.—MoNoPHASE. 


at beginning and end of run. Answer to No. 654 (awarded 7s. 6d.).—The Hopkinson 

Referring to Fig. 2, it will be noticed that terminals are | test consists in coupling two similar machines together 
shown for the insertion of the various ammeters, and that mechanically and electrically. One is run as a motor and 
all ammeters and rheostats are provided with short- | drives the other as a generator, the current from the 
, circuiting switches, this arrangement being extremely machine’ running as a generator being returned to the 
convenient when running a test. The armature switches | terminals of the one running as & motor. Supposing it 
of the machines are denoted by 4, and 4, while B, and | were possible to have this arrangement without loss, the 
B, are the short-circuiting switches for ammeters A,, As; system would run continuously. This is, of course, impos- 
C, and C, are the short-circuiting switches for the starting sible, and by noting the losses in relation to the energy 
rheostat. Switches 4, and 4, should preferably be of the circulating in the system, the gross efficiency can be calcu- 
quick-break type, but all short-circuiting switches should | lated. The machines may be joined together either by a 
be of the ordinary “knife” pattern. F,, F, are the field | belt or by a coupling; some form of flexible coupling is 
switcher, which should be provided with discharge resist- preferable, as any trouble due to loss in belting is 
ances; D D, the short-circuiting switches for the field | eliminated. In the original design the loss was supplied 
ammeters (Ay, Ay); E, E, the short-cirouiting switches for mechanically through a transmission dynamometer. It 
the field rheostats, and L the line ammeter (A,) short- was, however, soon proposed to supply this waste elec. 
circuiting switch. All ammeter switches should be kept trically, owing to the ease and accuracy with which 
closed, except when readings are being taken. A voltmeter | electrical measurements can be taken. "There have been 
switch is not shown in the diagram, as the number of lines | many variations of this test devised. A number of these 
radiating therefrom would render the rest of the connections | are described and illustrated in the issue of the Electrical 


unintelligible. Engineer for Dec. 20, 1901. Fig. 1 is another arrangement 
Mr. H. M. Hobart, in bis exhaustive series of articles | " o. 700. T 18 i 8 


on “The Design and Construction of Electric Motors, 
recently published in Traction and Transmission (vol. v, 
pp. 108 to 110), gives a diagram and explanation of the 
Hopkinson method of testing motors, accompanied by 
tables giving particulars of efficiency tests made on motors 
built by Messrs. Vickers, Sons, and Maxim, of Sheffield, 
from which Table II. is compiled. 


— — — — ð—3 ———M———————À— ————————— — - 
— ——— - 


TAuLE II. 
| 
-—Line—- ~ Generator side. ~ | Efficiency 
! | Amperes Speed 

Volts. Amperes Volts. nne B H T, (R. P. M.) 4s 

, current). ACA 

A, | A. 11 45 Fic. 1. 

220 — 65 220 19:55 5°75 688 , 866 ~% of this test due to Kapp. D and M are two similar 
203 57 205 X 190 5:17 690 877% | machines, M running as a motor and driving D as a 
293 "i 5 de 680 881% | generator AD is an auxiliary dynamo to start the 
205 34 203 100 2:72 665 86:4 » combination and supply the losses. An adjustable 


| | resistance is necessary in the motor field to reduce its 

~oo —  — S voltage. By means of the two-way switch readings are 
The motors are of the partially enclosed type, shunt taken. Let C, be the amperes when on stop No. 1, 
wound, and rated at 5 b.h. p., 600 revolutions per minute, aud C, the amperes when on stop No. 2. In the 
220 volts. It will be observed that this motor has a very first case we have the current in D, in the second case 
high “all day " efficiency. Table III. gives some efficiency | the current in D plus the current supplied by the 
readings from a generator test, the connections being auxiliary dynamo. As the voltages are the same, the ratio 
arranged as in Fig. 2, where, it should be pointed out, of these readings gives the gross efficiency. This gross 
the fields are taken right off the main switch, and ammeter, | efficiency is the product of the efficiencies of the machines. 


A,, does not, therefore, include the field current The : Tm i 
etticiency s calculated from | The efficiency of each machine is therefore d. Swin- 
d me d A, ' burne'e " stray-power " method is a quick and economical 
AAA A t A, way of testing motors. There are only a few connections 


. | to make, and but a small percentage of the full-load current 
The machines were rated at 16 kw., 230 volts, 1,100 j at which the motor is rated is required. The method ia 
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based on the fact that the commercial efficiency of a motor 


= Output | input — losses The losses are: copper resist- 
input input 


ance loss in the windings, eddy currents, windage, 
brush and mechanical friction. The loss due to 
reaistance of the windings can be caloulated. The whole 
of the other losses, which are difficult to determine 
separately, are called by Swinburne the stray power. 


SUPPLY 72 
— 
gE È 
m 
Fia. 2. 
Fig. 2 is a di matic sketch of the connections for this 
test. M is the motor under test, driven from a supply at 


the full voltage of motor so that the shunt winding may 
give normal excitation. By irs d out resistance in the 
armature circuit the motor may be brought up to its rated 
mee The load on motor is now the stray power only. 
earn of the two-way switch note voltage of supply and 

potential, E,, between the brushes of the motor. The 
ampere-meter will give the current, C, fluwing through 
the armature. The stray power = C - E, C? R,, where 
R, = resistance of armature. 

The Hopkinson test is only suitable for similar and large 
motors; by the “stray-power” method machines may 
tested singly, and it is more convenient for small sizes. 
When numbers of motors up to about 10 h.p. have to be 
tested, perhaps the most usual method of testing is b 
means of an absorption dynamometer. Fig. 3 is a sketo 


4407/0" of 
WOOO 440643 


of Prony’s brake ; CI is a cast-iron pulley of U section, in 
which water may be trickled to keep it cool; SB is a 
spring balance, and weights are p in the pan to load 
up motor. The ropes are connected to four wooden blocks 

wires 5 an e section of one s cipi blocks is 
shown. arranging ro as in sketch, one up to 
spring balance from block a and two from block ö, 
to scale pan, there is no danger of twisting or 
fouling the ropes. The brake horse-power is obtained 
by multiplying the peripheral speed of the pulley in 
feet by the weights in pounds less reading on spring 
balance and dividing by 33,000. If the ropes are black- 
leaded, they will run many six hours’ tests. For small 
motors, say, up to half-horse, a smaller pulley and a double 
thickness of stout linen tape may be used. For this purpose 
the linen taye used by cabinetmakers is very suitable. For 


speedy testing rails should be available to which the motors 
may be bolted with an overhead crane to move quickly 
about as required.—M. M. 


Answer to No. 654 (awarded 5s.).—To answer the above 
question satisfactorily, one would have to know the limite 
of size of the motors and the tests that the designers ask 
for. In some test shops all motors designed for continuous 
running—that is driving pumps, workshop machinery, eto.— 
are run, for six hours, while in others turning out as good a 
class of machine they are only run for a short time under 
load. "Traction motors are usually run for one hour at their 
rated loads, and motors for intermittent work are run for 
87 2 gum ae time and at nm an overload as the 

er from his experience considers necessary. 

The Hopkinson method is very suitable for testing large 
machines over long time runs, but for the ne, com- 
mercial size of motor it has several disadvantages. i 
the case of a 10-h.p. motor, and assuming an efficiency of 
85 cent., and the efficiency curve about the 
10- 2 point is a straight line—this latter is not true, but 
will do for comparison—this figure gives us a combined 
5 85 per cent. of 85 per cent. — 72 per cent , and 
means that one machine has to give an electrical output 
1°4 times. If one machine takes the normal load as a 
motor the other will be considerably underloaded, and will 
have to have its fields put in parallel or a higher voltage 
on them. For small motors—up to 2 h.p—a modification 
of the Prony brake, in which the torque is produced 
between & copper disc rotated by the motor and an electro- 

et, is very useful. The eleet et has poles 
embracing the wheel, and is supported on knife-edges. A 
balance is first obtained with the wheel at rest, then when 
the machine is run up and the magnet excited a further 
balance is obtained by sliding a weight, which is on the 
apparatus when balanced stationary, along a graduated bar. 
HP.-U* LxN 
35,000 
where w = sliding weight in pounds ; 
L = twice the distance moved in feet; 
N = revolutions per minute. 

The wasted energy is easily dissipated in the air owi 
to the comparatively large surface of the brake whee 
Very small motors may be conveniently tested by means 
of a eden pulley, round which is a turn of string. One 
end of this has a weight attached to it, and the other end 
is moved round, so that more or less string touches the 
pulley till there is no pull showing on a spring balance 
attached to it. 

H.P. weight x revs. per minute x x x pulley diameter 

v 33,000 

For motors above 2 h.p. the best arrangement is a rope 
brake, the pulley of which is arranged for water cooling. 
The rope is slang with one turn, but any number of ropes 


may be put in lel, according to the weights which may 
be necessary. e top of the rope is supported on a spring 
balance, and the other end has a pan on which the weights 
are supported. When not actually being used the spring 


balance should have the weight taken off it, so that if the 
motor is suddenly shut down the balance will not be 
damaged. The range of the balance should be about 
20 per cent. of the total weight. 
Then if t, = weights in pan; 
w, = weight of pan + that part of the rope not on 
the pulley ; 

w, = back pull on scale; 

D = diameter of pulley ; 

d = diameter of rope; 

N = revolutions per minute; 

HP _ (w, +w, - ws) (D +d) xr x N 

UC 35,000 
For general purposes thia may be considered as the moat 

convenient method. The brake pulley must have flanges 
at either end (inside) so as to hold the water. Care should 
be taken to have a plentiful supply of water and to keep 
the rope off that part of the pulley to which the water has 
not free access. This refers to the where the arms 
or plate joing the rim, There are a number of tips on the 


— ee 
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use of this brake, but to rofer to them would make this | several makers, who have produced motors of special design fór 


article too long. If the efficiency of a shunt motor, and 
consequently the current output, is known, it may be belted 
to another machine which is connected to the power supply 
mains. This is simply run in parallel with the supply and 
the load regulated on ite shunt in the ordinary way. This 
will economise from 50 to 70 per cent. of thé power 
required according to the combined efficiency of the 
machines used.—K. M. E. 


The answers to Question No. 652 will be found on p. 278. 


COAL-CUTTING MACHINES. 


We have before us a copy of the 1904 issue of Meesrs. Mavor 
and Coulson's ‘‘ Red Book,” describing Pickquick coal-cutting 
machines fitted with direct-current and thrre-phisa motors, 
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E. oc meim ger x 
FId. 1. —The Working Parts of a Pickquick Electric Bar Coal Cutter. 


etc. As the Foreword” aptly states: The question now to 
be determined by many colliery managers is not whether coal- 
cutting machines shall be adopted, but what type of coal-cutter 
shall be selected? The book under notice is designed to set 
forth the special, and in several respects uuique, advantages 
claimed for the Pickquick long-wall coal-cutters. The technical 
aspect of the case is dealt with in a way which will: be found 
both instructive and entertaining by mining engineers, and we 
have the economies effected by machine mining summarised as 
follows: (1) the cost of holing is reduced by the large increase 
of output per man employed ; (2) a large output is obtained from 
a relatively small face, and the extent and cost of maintenance 
of roads is reduced ; (3) the cost of timbering is reduced, and 


Fie. 2,—A Pickquick Electric Bar Coal Cutter, with Alternating-Current Motor—adjusted for undercutting. EM 
bar pinion. This pinion is not keyed rigidly to the bar, but ie 


the straight and rapid advance of the face facilitates the break- 
ing away of the coal; (4) the use of explosives is almost 
invariably reduced, and is frequently abolished, by machine 
holing; (5) the percentage of slack is reduced, and the sale 
price of the coal is substantially increased ; (6) greater safety to 
the miner. The machine does the most dangerous and laborious 
part of the miner's work, and the systematic timbering imposed 
by machine holing reduces falls at the face, and diminishes the 
number of accidents and compensation claims. The ratio of 
accidents to tonnage output has proved to be much lower with 
machine-cut than with hand-holed coal. 

We are reminded that the driving of a coal-cutter is probably 
the most severe duty to which an electric motor can be applied, 
but the exacting conditions have been fullyrecognised and met by 
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coal-cutting machines. When the system of electric supply is 
open to choice, direct current should be selected, as it is the 
best adapted for driving coal-cutters. When the adoption of. 
alternating current is determined by other considerations, a loy. 
periodicity, not exceeding 30 cycles per second, should, if 
possible, be used. The limitations in respect of diameter, 
speed of rotation, and/complete enclosure of coal-cutter motors 
are incompatible with the best design in alternating-ourrent- 
motors for higher periodicities. The application of alternating- 
current motors to the lacger sizes,of bar coal-cutters for use in 
thick and medium seams presents little difficulty when the 
periodicity does not exceed 30 cycles per second, but for. the 
small-size machines the use of alternating current is imprac- 
Where the supply is alterpating it is, therefore, necea- 


sary to interpose rotary converters, or motor-generators, in order 
to transform to direct current for the small machines. By the 
inclusion of such practical and useful information as the fore- 
going the value of the 
enhanced. 


publication under notice is greatly 
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The construction of the Pickquick coal-cutter is, of course, 
fully deecribed and illustrated. It consists essentially of five 
parts—viz.: (1) cutter bar, (2) gear head, (3) motor, (4) switch 
box, (5) hauling gear. Referring to Fig. 1, the cutter bar, B, 
is of mild steel, and is machined out of the solid. The spiral 
thread formed on the bar acts as a worm conveyor, bringing the 
cuttings out from the holing, giving freedom to the cutting picks, 
A, and leaving space for the coal to drop. Oa the inner end of 
the bar a renewable thrust collar, block E, of forged, machine- 
cut, and case-hardened steel is fitted, and through this a recipro- 
cating motion is imparted to the bar. The gear head completely 
encloses the main gearing. A pinion, P, on the motorshaft 
drives the double bevel wheel, which in turn drives the cutter- 


"E 


fitted with a feather projecting into the bore. The feather 
engages in a long keyway in the bar, which being driven is thus 
free to reciprocate along its own axis. A rack in the lower’ 
part of the gear case, worked by a pinion, provides for turning’ 
the lower part of the gear head with the cutter bar in a hori- 
zontal plane for cutting in. A worm fixed on the socket of the: 
motor shell (see Fig. 2) gearing with the wormwheel, provides 
for tilting the bir in a vertical plane. . The reciprocating motion 
is obtained from a worm upon the boss of the bar-driving 
pinion, gearing with two small wheels, each of which drives a 
toggle by means of an eccentric pin. The toggles impart: a 
to-and-fro movement to the thrust block, and with it the catter 
bar. The combined rotary and réciprocating movement thua 
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imparted to the bar gives a chipping and shearing action, which 
effectually prevents the bar from clogging and the cutters from 
working into grooves. The direct-current motor is of the four- 
pole completely enclosed type, with two shunt-wound magnet 
coils. The motor shell has incorporated with it the socket into 
which the spigot of the gear head enters, and also the hand 
gear, which by means of a worm engaging the rack on the gear- 
head spigot elevates or depresses the point of the bar. The 
pole-pieces, with their exciting coils, are readily detachable 
from the sides of the shell, so exposing the armature for inspec- 
tion. The latter is of the slotted-drum type. The core is built 
upon a cast-iron hub fitted with cylindrical ends to support the 
end windings, and provided with an extension to carry the com- 
mutator independently of the shaft. The brash gear isattached 
to the switch box, the brushes themselves being so arranged 
that they are easily removed for inspection, and the compensa- 
tion for wear is automatic. A screw, with external handle, is 
provided to admit of any necessary brush adjustment without 
opening the motor. The startingswitchand resistance are enclosed 
in a flame-tight cast-iron box bolted tothe end of the motor shell. 
The resistance coils are wound upon formers enclosed in a 
chamber behind the switch ; in the same casting a tool box is 
provided for the few tools which it is necessary to carry. In 
the switch-box casting, and accessible through the tool box, is 
a chamber into which a renewable worm (shown at U io Fig. 1) 
on the end of the armature shaft projects. This worm gives 
motion to a cross shaft which passes through the side of the 
box, and carries outside a disc with pin (adjustable radially) 
which operates a connecting rod, and by it the ratchet of the 
haulage gear, which is bolted to the end of the switch box. A 
view of Pickquick bar coal-cutter adjusted for undercutting is 
shown in Fig. 2. This machine differs from the one just 
described, in that it is driven by means of an alternaung- 
current motor. This motor is of the three-phase type, and, 
like the direct-current motor, is completely enclosed. The 
gear-head socket in the case of the three-phase motor is cast 
of steel independently of the motor shell to which it is bolted, 
but for the rest the parts not directly associated with the motor 
are identical for both direct-current and alternating-current 
machines. 
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FIG, 3.— Stator Core of an Alternating- Current Motor for a 
Pick quick Electric Bar Coal Cutter. 


The stator core (Fig. 5), with the conductors embedded in 
its slots, is contained in a cylindrlcal cast-steel shell with ribs 
cast upon it to assist the radiation of heat. The windings of 
the core are securely held in place by rings, which prevent the 
possibility of relative movement of the parts. There is no 
opening in the stator shell, and its ends are closed by faced 
joints with the gear-head socket and auto-starter box respec- 
tively. 

The rotor is of the closed-circuit or squirrel-cage type with- 

out slip-rings. The core discs are built up on a cast-iron hub, 
and the conductors, consisting of round copper bars, are, with 
their insulation, completely embedded in the slots of the core. 
The ends of the core conductors are short-circuited by having 
copper rings cast round them. This method, besides providing 
the electrical contact, makes a perfectly rigid mechanical con- 
nection, and firmly holds the conductors in position. The 
shaft, from which the rotor is easily removed, is supported by 
bearings of exceptional length carried as close to the rotor as 
possible. 
- The auto-starter is contained in a close cast-iron box. The 
coils are fixed at the bottom of the box. and over them the 
controller type switch, which is operated by an external insu- 
lated handle. The dimensions of the auto-starter coils and 
switch are such that immersion in oil is avoided. 

Readers who desire further information about Pickquick 
coal-cutters could not do better than apply to Messrs. Mavor 
and Coulson, Limited, 47, King-street, Mile End, Glasgow, for 
a copy of their Red Book, which, in addition to the above, 
contains data and general information bearing on the important 
question of coal.cutting by machinery of an extremely useful 
character. We are glad to note that the sales of these machines 
are increasing very rapidly. Those for 1905 included, we under- 
stand, nearly 40 per cent. of repeat orders. What further 
testimonial is needed 
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TRADE NOTICES AND NOVELTIES. 


The Talking Sign. 


The British Electric Sign Company. Dashwood House, last 
Friday exhibited opposite the Grand Café de l'Europe their new 
and effective advertising device, which consists uf the manipula- 
tion of 21 fixed ordinary electric light bulbe, each of which is 
placed into a separate reflecting trough or compartment of a 
square frame in such a manner that they are capable of forming 
any and every lettec uf the alphabet or required figare. These 
frames are truly called monograms. Connected with each bulb 
is a wire, which is run to the bottom of the monogram, and is 
carried off to a room somewhere adjacent to the sign or series 
of monograms- iu this case 17— where there are a number of 
commutators. There is one commutator to every monogram, 
so that in the case in point there will be 17 commutators. They 
are about lft. long and 8in. high, and are inounted on a slate 
base 4in. wide. Three brass discs are fastened to the shaft cf 
the commutator, une at each end and one in the middle, and 
these are slotted in 40 places, equidistant apart, for the recep- 
tion of flat pieces of metal called letter-bars, and answering 
exactly the same purpose as ordinary printers type. Esch ber 
represents a different letter, and each letter-bar having pro- 
jections coming from different places along the edge. Above 
the commutators is a slate top, on the underside of which are 
20 phosphor-bronze flat springs, and above these springs 20 con- 
tact poste, which are connected with the 20 wires comiog from 
the monogram. When a letter-bar is inserted in the com- 
mutator the teeth on it press up the springs, and complete the 
circult by touching the contact posts. It will beseen, therefore, 


— 


that each letter-bar— for the teeth on each are different 
connects up certain bulbs, and so makes the different letters. 
The commutators rotate at regular intervals by means of a 
motor attached to an intermittent locking gear, and if it is 
desired to stop them at one line «f the message, all that has to 
be done is to switch off the inotor, when that particular line 
remains on the sign til! the motor is switched on again. The 
lines in the commutators can be changed very readily and 
quickly, and a boy can manage the whole sign, as once it is 
started it requires absolutely no attention whatever. Not the 
least important point about the sign is that the words can be 
read at alt angle remarkably clearly, and that the light, owing 
to the reflectors which line the cells, is seen at a great distance. 
Our illustration shows a letter-bar with the teeth necessary to 
form the letter H in the monogram. About 40 different lines 
of news were flashed out on the wall of buildings opposite the 
Café de l'Europe, thus illustrating clearly the great value of this 
neat method of advertising. for newspaper offices, shops, theatres, 
etc., where a quick change of matter is often required. 


Electric Time Service. 

In the course of an article describing the electrical equip- 
ment of a new factory we referred last week to an installation 
of electric clocks which provides uuiform time in the various 
departments. These clocks were supplied by the Synchronome 
Company, 32 34, Clerkenwell- road. London, E.C., and the 


a 


___THE ELECTRICAL ENGINEER, FEBRUARY 12, 1904. 


251 


following is a brief description of the system of working: An 
electrically-driven pendulum is used to control any number of 
dials. The pendulum is operated by two wheels, and each dial 
by one. There is little explanation needed of the accompany- 
ing diagram, which shows the arrangement of the controlling 
device. The weighted lever, A, as it falls turns the wheels, 
B and C, and keeps the pendulum, D, swinging. When 
it reaches the armature, E, the circuit of the battery, F, 
is closed, and the electromagnet, G, replaces the weight 
by throwing it up on to the next tooth of the ratchet, B. 


— 
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Diagram of Automatic Timed Switch. 


The electrical contact, occurring at each half minute precisely, 
is the only contact in the system, and it is a very perfect one; a 
severe rubbing and thrusting action of the surfaces being 
obtained at every operation. It is so designed that at each 
operation it transmits to al] the dials sufficient current to propel 
them, each of the indicator dials being provided with an electro- 
magnet, through which the clockwork attached is actuated by 
the impulses received from the controlling device. The whole 
arrangement is exceedingly simple. It remains to add that the 
system has already been widely adopted, but having regard to 
the obvious advantages which it offers it has certainly not yet 
met with all the attention which it deserves, and this applies 
especially to manufacturers. 


A New Tower Wagon. 


The illustration shows Heathman's latest improvement, which 
has been supplied to the Barking tramways for the erection and 
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maintenance of overhead trolley wires. It will be noticed, 
amongst other improved features, that the tower is set lower 
down than usual, which gives a reduced height when closed. 
There is also àn improved locking arrangement, which by the 
movement of one lever operates the locks at all four corners to 
secure the rising section in the unforeseen event of a rope 
breaking, although as there is a homogeneous steel-wire rope 
&t each corner, and each is independent of the other, 
such a mishap is not very likely to occur. The revolving plat- 


form can be locked by the mere turn of a screw in any position. 
The winding arrangements are operated at the back, so as to 
be quite clear of side traffic, and the hind axle is made longer 
so as to give wider bearing surface upon the road to secure 
increased stability against turning over in high winds. Another 
improved feature is the larger box for storage of tools and 
materials, and also that one man can raise and lower the sliding 
section even when three or four men are upon the platform 
with their tools and material. 'lhe Whole appears to be 
extremely well put together, of solid construction, and yet 
reasonably light in weight. In fact, one horse can draw it 
at a good speed to the scene of action. The works of the 
makers are, we are given to understand, about to be very 
considerably enlarged, and their buildings at Parson'a Green, 
Fulham, S.W., added to, as, in consequence of the great 
satisfaction which their manufactures give, orders are 80 
numerous that increased accommodation has come to be a - 
necessity. 

“ Excello" Ares. 


We have recently received from the Union Electric Company, 
Limited, 151, Qaeen Victoria-street, London, E.C., some 
figures which show their *'Excello" intense flame arc lamp 
in a very favourable light. Four of these lamps in series are 
compared with 12 enclosed arc lamps connected two in series, 
the former showing an economy in current consumption of over 
71 per cent., and an increase of eflective illumination of over 
60 per cent. certainly very commendable results. We under- 
stand that Excello" arcs were used on the occasion of the 
Union Jack Club Ice Carnival held last week, in connection 
with which the presence of Royalty, of course, made it impera- 
tive to have everything of the very best. 


Telegraph and Telephone Apparatus, ete. 


We have received from Messrs. P. Walters and Co., Kensal 
Town Telegraph Works, Kensal-road, London, W., a copy of 
their new catalogue dealing with telegraph and telephone instru- 
ments of all kinds, line material, railway block and sigaalling 
apparatus, batteries, linesmen's tools, etc. This catalogue is 
well printed, and contains many excellent illustrations. In 
fact, we have no hesitation in commending it to the notice of 
readers who may be concerned with the class of apparatus in 
question. 

Price-List. 

From Messrs. W. F. Dennis and Co., 49, Queen Victoria- 
street, London, E.C., we have a copy of the fourth edition of 
their ** Fredennis " price-list, which they are just issuing to the 
trade. We note that the firm have made several additions to 
their stock, from which they can effect prompt delivery. Among 
the goods listed are the following: bright drawn-steel rods, 
copper and bronze wires, covered wires of various kinde, 
flexible cords for arc lamps, telephone instruments, etc. 


Publieations, Catalogues, ete. 


TWENTIETH-CENTURY VENTILATION. —A short catechism pub- 
lished by James K-ith and Blackman Company, Limited, 27, 
Farringdon-street, E.C., with a view of popularising the appre- 
ciation of fresh air indoors, and the knowledge of ventilating 
properly. 

G. Brautik, 217 and 218, Upper Thames-street, London. 
„Eclipse“ electricity meters (list E. M.) for continuous and 
alternating current (two and three wire). We are asked to say 
on application a copy will be forwarded to any station engineer 
or contractor who 1s not already in possession of same. 

ARTHUR CORT AND Co., 277, Camberwell New-road, London. 
Red, grey, or black insulating hard or flexible vulcanised fibre, 
in sheets, tubes, rods, washers, valves, etc., for electrical, 
mechanical, railways, tramways, carriage builders, and general 
engineering purposes; genuine balata, guttapercha, and cotton 
belts; guttapercha sheet, tube, cord, belts, tissue, etc. ; 
Chatterton compound. 

JoskrH Kaye AND Sons, Limiten, Hunslet, Leeds. —Kaye's 
latest improvements in oilcans. 


APPOINTMENTS VACANT. 


Car-Shed Foreman, Rotlierham tramways. Salary, 40s. per week. 
ee to Mr. H. Hampton Copnall, town clerk, Town Hall, by 
"eb. 15. 

Assistant Electrical Engineer, Bradford. Salary, £250 pe: 
annum. Applications ly Feb. 18. See advertisement. 

Assistant Clerk, Woolwich Electricity Department. Salary, £100 
per annum Applications by Feb, 29. Particu'ars from Mr. J. B, 
Mitchell, electrical engineer, White Hart- road, Plumstead, 

Assistants (2), Stalybridge, Hyde, and Mossley Tramway Board, 
To supervise erection of plant and act as shift engineers. Applications 
hy Feb. 17 to the Ohairman of the Generating Station Committee. 

Electrical Engineer, Holyhead Electricity and Refuse Destrustor 
Works, Particulars from Mr. C. E. Moreton Prichard, Urban District 
Office. Applications by Feb, 22. 
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TRANSATLANTIC ENGINEERING SCHOOLS. 


The lengthy paper of Dr. Walmsley presented to the 
Institution contains & vast amount of interesting detail in 
regard to the educational methods and training adopted in 
the States. It is too often forgotten that the educational 
system of this country was initiated centuries ago, and 
that the problem before us is to continuslly change the 
existing system so as to fulfil the requirements of to-day. 
On the other hand, the educational system of America is 
comparatively new, and it was possible to organise it at 
the start so ag to comply with modern needs. Before 
entering into the subject of Dr. Walmsley's paper, we 
must emphatically protest against the outcry that 
we are being beaten in our great staple industry of 
mechanical engineering.” Prof. Walmsley does not discuss 
this statement, but merely gives it as a fact well known. 
The outcry existe, but it has come from those who do not 
know, and is disputed and contradicted by those who do 
know. The keen competition which exists has no more to 
do with educational systems, or lack of systems, than it has 
to do with the Government of Timbuctoo. The foundation 
of American success was laid by importing good men from 
England, Scotland, Germany, and Sweden. These men 
were trained in the lands they left, and were among the 
best so trained—men who knew their own capability, bat 
were too cramped in their own country to be able to 
show their worth. They went where such men were 
wanted, where there was room for them, and they 
adapted themselves to their surroundings, and have made 
their mark. Could anything further have been expected 
The conditions were there, the men were there, and success 
was certain. We do not think these facts will be disputed, 
but they are too often forgotten, and tho remaining busi- 
ness men and engineers of this country are spoken of as 
effete, behind the times, ignorant of their work, and 
uneducated. The educational problem of Great Britain, 
as we have said, differs from that of a younger nation. 
We have to change with the times ; they commenced with 
the times. There is no reason why we should not care- 
fully and thoroughly examine into the various systems 
adopted by the younger nations, and utilise in our 
changes all that seems necessary to keep us abreast of 
modern requirements. Throughout the whole examination, 
however, the conditions under which we live should be 
kept in mind. Far too much is made of German, French, 
and ‘American methods. In the remote past we have 
created, but in the past quarter of a century educationally 
we have copied—and in no single instance has the copying 
been successful As a writer in the Times put it, the 
educational changes have nearly all been made in Germany. 
A large part of the moral of Dr. Walmsley’s conclusions, 
and all similar conclusions, depends upon the answer to the 
question, what class or classes of men do you want to 
train! The largest class consists of workmen, and here a 
long school with an after college course is tabooed. Foremen 
form another large clase, and should be recruited from the 
workmen. If a college man would go for a few years 
cheek by jowl with the workmen, being as one of them, 
he would make an immeasurably superior foreman to one 
without that training taken from the workman class. For 
still higher grades there is no doubt about the value of 
college education, and it is here that the moral comes out 
strongest. To take Dr. Walmsley’s points somewhat in 
order. The resources of the schools are described. They 
consist, as here, of private gifts, endowments, etc., and a 
State grant of public land. The latter can only be given 
when there are State lands to give, and cannot apply to 
any extent in old countries. The equipment of many of 
the American institutions is very complete, but, again, con- 
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ditions frequently determine what the equipment must be. 
The mere multiplication of machinery is valuable only if it 
can be put to good use, and in this it must be remembered 
that the American institution laboratories are not only educa- 
tional establishments, but the teachers and professors pose 
as consulting experts, carry out tests, and give reporta of 
the ordinary professional kind for professional fees. Do 
we want more of that kind of thing here, or ought we to 
pay the professor enough to insist that his whole time 
should be devoted to his professorial duties? In our 
opinion he should be an experimentalist for educational 
purposes, and not for professional consulting purposes or 
for patent office purposes. Tho American argument, with 
which Dr. Walmsley seems to agree, is that the mere 
educational pay is insufficient, and that the man will not 
keep himself fully conversant with the latest practice 
unless he acts as à consultant as well as a teacher. With 
this we entirely disagree. If he desires, the teacher can 
keep himself just as much abreast of the times without as 
with consulting practice. A very large portion of this 
interesting paper deals with details, such as finance, age 
and method of entrance, timetables, examinations, etc.— 


information necessary for comparison, but not needing: 


comment. More to the purpose are the conclusions drawn 
by the author.. We are in entire accord with him when 
he states that the debates of the last two years “ have 
atleast served one good purpose in arousing the attention 
of the country to some of our most glaring educational 
defects, especially in the direction of secondary educa- 


tion.” The weakest link in our educational chain is 
secondary education, Thirty years or so ago the 
present writer took an active part in initiating 


and for some years carrying on the crusade for 
bettering secondary education. Between elementary and 
higher schools secondary education was then almost 
entirely in the hands of private-adventure schools. 
Anybody could start and run such a school, but the 
education imparted therein was an unknown quantity. 
This class of school is going and the requirements of 
professional training have aseisted the going. Dr. 
Walmsley entreats employers to assist the development 
of proper establishments by giving posts to trained men; 
by pecuniary assistance, and educating parents and 
guardians as to what the training should be. One 
important factor in any appeal to employers is that the 
training should be in the direction they require, and not in 
the direction the schools think they should require. 


CORRESPONDENCE. 


“ Que man’s word is no man's word, 
Justice needs that both be heard." 


THE LATE MR. McMILLAN. 


Sin, — Having just returned from abroad, I was deeply 
shocked when I heard for the first time on Friday last 
of the death of the secretary of the Institution, 
Mr. McMillan. All who had the privilege of knowing him 
will agree with me that he was one who never considered 
any amount of time or labour too much for any work he 
had to do for the Institution, either as secretary, adviser, 
or friend. He was always working for others and left no 
time to consider himself, and he often overtaxed his some- 
what delicate constitution in consequence. From enquiry, 
I learn that be has been unable to make much provision 
for his wife and young family, and I would venture to ask, 
through the medium of the electrical Press, that a McMillan 
memorial fund be opened, and that each of the leading 
electrical journals should provide a column for subscribers, 
so that the many members, associates, and students of the 
Institution may have an opportunity of contributing ; and 


as these things are twice done if done quickly, the list 
should be kept open for a limited time, say one month, 
only. Possibly similar proposals have already been made 
in other quarters, but.in any event I am sure it has only 
to be known to the 5,000 members of the Electrical Institu- 
tion that funds are required to meet with a hearty reponse 
from all. I remember well when our former respected 
secretary, Mr. Frank Webb, retired, that on that occasion 
I acted as honorary treasurer in connection with a fund 
raised in recognition of Mr. Webb's valued past services to 
the Institution. The response was hearty and unanimous, 
and we are all pleased to know what a comfort and reward 
that contribution has been to Mr. Webb, and now with 
our younger dear dead friend, Mr. McMillan, we can only 
get the indirect consciousness to ourselves that we have 
done a kind action to one who can, alas! now never thank . 
us, but it rests with us to see that suitable provision is 
made for his children. I shall be glad to volunteer my 
services in connection with à small special committee of 
gentlemen to help the matter forward, and have pleasure in 
subscribing one guinea to each paper opening its columns 
for subscription. I trust that you will see your way to 
help in this matter, aud thank you in anticipation — 
Yours, etc, HENRY EDMUNDS. 


71, Upper Tulse-hill, S.W., Feb. 7, 1904. 


[We think that every member will welcome the sugges- 
tion of Mr. Edmunds, but it being further suggested that 
the Institution itself will form a committee for the same 
object, it would be best to amalgamate forces and send all 
contributions to the Institution direct.—Env. I. E.] 


COMPARATIVE COSTS. 


SIR, —My attention has been called to the table of the 
comparative cost of working hydraulic and electric lifta 
contained in Mr. Bowden's paper on Electrical Transmis- 
sion of Power as an Aid to Greater Economy in Works and 
Factories” in your last issue. I think I recognise that 
table as a cutting from a lift-maker's pamphlet issued a year 
or two ago. Mr. Bowden's comment is that the result in 
the table may be relied on. I wish to call attention to the 
fact that the rates used for the hydraulic power are in no 
case taken at the equivalent of 23d. per unit for the electric 
current, and that at equal rates of charge and with equally 

ood machines of each class, the cost of working hydraulic 
lifts will in the majority of cases be less than with electric 
power. In a discussion that took place on Mr. Ravenshaw’s 
paper on electric lifts at the Institution of Civil Engineers 
I showed, I think, conclusively that an ordinary lift such as 
those referred to in the table took more energy to work 
electrically at the most economical load than the hydraulic 
energy required for the full load. "The table has been con- 
structed for trade purposes, and ignores the fact that all 
public hydraulic supplies are given under a sliding scale of 
charges, and it is, therefore, quite unreliable as a statement 
of the relative efficiency of the two systems.—Yours etc, 

i E. B. ELLINGTON. 
Palace-chambers, Westminster, S.W., Feb. 4, 1904. 


REVERSE-CURRENT RELEASES. 


SIR, —I am interested in Mr. Andrews’s remarks in your 
issue of Jan. 29, referring to the difficulties . experi- 
enced in tbe design of reverse-current releases. From 
experience gained in some of the largest power installations 
in the States, I can fully endorse Mr. Andrews's remarks as 
to the difficulty of designing discriminating cut-outs to 
meet the severe conditions met with in practice. It is 
generally overlooked that reverse-current devices are 
designed to meet emergency conditions. Emergency con- 
ditions are generally accompanied by large phase changes 
and drop of volts, thus annulliog any adjustment dependent 
upon maintenance of volts or of certain phase relations. 
Logic would indicate under the circumstances the adoption 
of a device independent of voltage and of the phase rela- 
tions between voltage and current.— Yours eto., 


E. B. WEDMORE. 
41, Murray-road, Rugby, Jan. 29, 1904. 
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LONDON TRAFFIC ENQUIRY. 


The Royal Commission on London Locomotion held two sittings 
under the presidency of Sir David Barbour, on Thursday and Friday 
last werk respectively. 

Mr. C. 8. Moik, M I. C. E., said he had Prae his evidence in 
conjunction with Mr. Walter Beer. The London traffic problem might 
be divided into two heads—relief of congestion of vehicular traf£c and 
the transport of passengers between the outskirts and the central 
business area and through that area. The improvement of vehicular 
communication could only be effected by means of new streets, and the 
provision of two great arterial thoroughfares, running respectively from 
north to south and east to west, was of the first importance. New 
thoroughfares were preferable to widenings. He handed in plans of 
the proposed thoroughfares, one of which would commence in the 
vicinity of Enfield and terminate between Croydon and Wallington, 
being carried over the Thames by a bridge between Blaskfriars and 
Waterloo. The other would run from east to west, starting in the 
vicinity of Osterly Park and terminating to the east of Barking. 
Those arteries would connect tlie large railway termini. The 
thoroughfares, he explained, would have accommodation for fast 
motor traffic, tram traffic, and also for a suspended railway. Oross 
roads, which he called ''first.class roads, world also have 
to be constructed. The width of the main avenues” would be 
160ft., and that of cross roads 100ft. In connection with the scheme 
was & proposal to construct an embankment on the south side of the 
Thames, between Blackfriars and Waterloo bridges ; it would have two: 
decks, the lower being used by the wharves. Speaking of the cost of 
construction in the case of the various types of railway, witness showed 
thet the cost of a suspended railway would be considerably less than 
that of a shallow subway ora tube. He put the figure at £75,000 per 
mile for the suspended railway, £250,000 for the shallow subway, and 
£350.000 for the tube. He also submitted estimates of the cost of the 


"main avenues.” The cost of acquiring the property in the case of | 


the north to south avenue he put at £31.343,000 ; recoupment would 
amount to £36,789,000. The works would cost £10,020,000 ; the net 
cost of the property would therefore be £4,574,000. The figures for 
the east to wegt route were: cost of property, £39,843 000 ; recoup- 
ment, £33 801,000 ; worke, £10,695,000 ; net cost, £16,757.000. The 
otal cost for the two routes would be: property, £71,186,000 ; recoup- 
mont, £70,590,000 ; works, £20,715,000 ; total net cost, £21,311,000. 
To those figures had to be added the cost of whatever type of 
ailway was adopted. Witness gave details, estimates of the 
ost of the construction of the necessary works and of the earning 
power of the proposed railways and tramways, and showed that the 
latter would be sufficient to pay interest and sinking fand on the total 
expenditure for works, and also on the remaining expenditure on land, 
after the deduction of recoupment. 

Sir Ralph Littler, K.C., chairman of the Middlesex County 
Council, said that the Council had had numerous complaints as to the 
width of such of the main roads as were traversed by the tramways of 
the London United Tramways, Limited, and he considered that a series 
of through main roads should be constructed through the country. at 
national expense. to provide for the necessary through traffic. After 
very careful consideration, the County Council of Middlesex had 
come to the conclusion that the Light Railway Commissioners were not 
a satisfactory tribunal to deal with applications in Middlesex, and in 
his opinion it would be better if all schemes were referred to Parlia- 
ment. No tribunal could, in his opinion, give that satisfaction which 
Parliament did, and there were grave complaints in Scotland as to the 
procedure there. The provisions of the Lands Clauses Act, which 
came into operation under the Light Railway Act, inflicted unnecessary 
hardships on promoters. Further, it was no more expensive to bring 
a scheme before Parliament than before the Light Railway Commis- 
sioners, and counsel and witnesses generally required a special fee to 
attend before the Commissioners. So far, Middlesex and the London 
County Council had adopted no scheme for the interchange of traffic 
between the two counties. 

Iu reply to Sir David Harbour, the witness said he thought it 
advisable everywhere that the county council should be the tramway 
authority and the only authority to buy up tramways. 

Mr. J. Edward Waller, M.1.E.E , considered that the constriction 
of tramways must play a considerable part in solving the problem of 
London traffic. A double line of tramways should only be run iu a 
street having a minimum width of 30ft., or a single line of tramway 
in a street having a minimum width of 22ft. Facilities might be given 
for the tramway traffic by the stringent exclusion, as far as practicable, 
of all heavy through vehicular traffic, as much of the congestion in 
the London streets was due to vans and wagons travelling slowly. 
He considered that railwey companies might be required to lccate 
their collecting centres in side streets, while as a considerable 
parcel traffic might be dealt with by tramways, it would reduce 
the number of the collecting vans of the railway companies and the 
parcel delivering companies, He did not consider that tube railways 
could serve the travelling population in the samc way that tramways 
could, and the enormous capital involved in tube railway construction 
was against their extensive MADE epis In his opinion a compreben- 
sive system of tramways could be construct. d in London without 
adding to the congestion of the streets. Such a system, when 
developed, would naturally remove the ;z«at bulk of tbe omnibus 
traffic, and in some degree the cab traffic also, and during developm+ at 
it should be possible to divert this traffic to a great extent from the 
streets in which the tramways were located. Any disjointed system 
owned and worked by separate companies would fail to give the neces- 
gary relief to the traffic, and hls opinion was that the only satisfactory 
way to deal with the matter would be to allow road authorities or com- 
panics to promote tramway undertakings, regard being had when 
sanctioning such undertakings to their suitability as forming 
part of a general scheme for the Metropolie, He did not consider 


it a practical suggestion that either the Board or some independent 
body should initiate a scheme of tramways for London. itness 
then dealt at some leogth with the preseat mode of procedure 
in tramway promotion. He thought that relief should be given to 
both local authorities and to company promoters. As regarded both 
parties, there should be no abeolat« frontagere’ veto; as 1czsrded local 
authorities, there should be no ratepayers’ veto; and as regarded com- 
pany promoters, there should be no road authority veto. The only 
satisfactory way to desl with the tramway legislative problem, whether 
appli- ì to London or the whole of the country, was the creation of a 
sj cial tramway or street traffic board, probably forming a Govern- 
ment department. He advocated that a Board of Trade should have 
absolute legislative powers, but subj st to a right of appeal to Parlia- 
ment with the sanction of the Board, such sanction being granted in 
all cases where, in the opinion of the Board, the intereste of the 
opponents were of such magoitude that the proposals of the promoters 
ought to be submitted to the Legislature. 
he Commission adjourn. 1. 


FORTHCOMING EVENTS. 


Fropay, Fen. 12. 

Institution of Civil Engineers (Students' Sectio3). —At 8 p. m. 
Paper: © The Electricity and Destructor Station at Plumstead,” 
by Mr. T. 8. Nash. 

Automobile Show.—At Cry-tal Palace, Feb. 12-24. 


Saturnpay, Fen. 13. 

Institution of Electrical Engineers, —(:lasgow Section: at 7.50 p. m. 
at Edinburgh, extra meeting. Paper: Ne Methods of Klec- 
trial Windiag Gear for Collieries and Allied Purpo-5s," by Mr. 
Georei. Visit in the afternoon to new works of Messrs. Bruce 
Poebles and Co. Students’ Sertion: At 3 p.m., visit to the 
(1. P. O. Central Telephone Ercliange. 

Junior Institution of Engineers. — At 6.39 for 7 p. m., anniversary 
dinner, Hotel Cecil. 

Monpay, Fen. 15. 

Society of Arts.—At 8 p.m.. Cantor lecture: ‘‘ Oils and Fats" hy 

Mr. J. Lewkowitscb, P. II. D. Lecture IV.). 
Tuzspav, Fer. 16. 

Institution of Civil Eagin sera. — At 8 p. m., ordinary meeting. 
Paper: The Forms of Turbines Most Suit ble for Low Falls, by 
Mr. A, Steiger. 

Institution of Eleotrical Engineers (Manchester Section. — At 
730 p.m., ordinary meeting. Paper: '' Manchester Tramways 
Equipment—Line and Rollipg-Stcck," by Mr. J. M. McElroy. 

WEbNEsDAY, Fen. 17. 

Soclety of Arts.—At 8 p.m., ordinary meeting. Paper: ''Garden 
Cites in their Relation to Industries aud Agriculture," by 
Mr. A. R Bennett 

Institution of Eleetrical Engineers. — Birmingham Section: 
ordinary meeting. Paper: Notes on Steam- Engine and Dynamo 
Testing.“ by Mr. R. Morcom. Students’ Section: at 7.50 p.m., 
ordinary meeting. Paper: Tlie Testing of Alternating-Ourrent 
Machinery," by Mr. R. J. Kaula 

Chemioal Soclety. —At 5.5) p.m., ordinary meeting. 

Tuvnspav, FER, 18. 

Institution of Electrical Engineers Leeds Section .— A‘ 7.50 p.m., 
ordioary meeting. Dis:ussion of Paper: ‘‘ Alternators in 
Parallel," by Mr. H. Bohle. 

FRIDAY, Fen. 19. 

Institution of Mechanical Engineers. — At 8 p. m., annual general 
meeting. Discu-sion on '' Heat Treatment of Steel.“ aper: 
"Tbe Motion of Gases in Pipes, and the Use ot Gauges to 
Determine the Delivery,” by Mr. R. L. Threlfall, F.R.S. 

RoyalInstitution. — At 9 p.m., dis»ours» by Mr. H. Brereton Baker: 
Some Unexplained Experiments.“ ; 

SATURDAY, Fen, 20. 

Royal Institution. —At 3 p.m., Lord Rayleigh on Physics.” 

Glasgow Scientific Society.—At 7.50 p.m, ordinary meeting. 
Paper: Modern Conceptions of Matter,” by Mr. Angus 
MacLean, B.Sc. 

Northampton Institute. —Di-tribution of prizes by Lord Kelvin. 

Junior Institution of Eagineers,—At 2 p. m., visit to the Colonial 
Consignment aud Distributiog Company's Fron Meat Store, 
Lambeth. 

General Electric Company.—At 6 for 6.50 p.m., annual dinner, 
Trev ulero Restaurant. 


NEW COMPANIES REGISTERED. 


Buchholtz Reversible Tarbine Syndicate, Limited (79,891). — 
Capital, £100,000. Object: to adopt an agreeuent with Messrs. 
G. F. Griflia aud R. S. Simpson (for the syndicate) for the acquisition 
of patent rights in connection with the Buchholtz reversible turbine 
or rota'y motor, etc. 

Brown and Barlow, Limited.—Capital, £2,000. Object: to 
carry on the business of carburetter manufacturers, electrical 
engineers, ete, Registered office: 16 aud 17, Loveday - street, 
Birmingham, 
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LEGAL INTELLIGENCE. 


ST. PANCRAS ELECTRIC LIGHT WORKS. 


The case of Colwell and others v. the 8t. Pancras Borough Council 
eame before Mr. Justice Joyce in the Ohancery Division on Wednes- 
day, Thursday, Friday, and Monday last. Mr. Hughes, K.O., and 
Mr. Beaumont appeared for the plaintiffa, and Mr. Bousfield, Mr. 
Younger, K. O., and Mr. Martin for the defendants. ` 

Mr. Hughes, in opening the plaintifl' case, said that the action 
was brought to restrain an alleged nuisance caused to the plaintiffs 
by the defendants in the working and use of their electric generating 
station and dust destructor at Caniden Town. The main nuisance, and 
the most important part of the casi, was the alleged vibration. In 
addition to that, however, there was nuisance from the noise from the 
engines, and from the dust and smoke from the use of the dust 
destructor. The properties of the plaintiffs and defendants .were 
situated «lose to the electricity works at Camden Towr. 

His Lordship asked if the defendants had statutory powers for 
the nuisance ! 

Mr. Hughes said they had not. The Borough Council undertook 
the lighting themselves and the supply of electrical power in St. 
Pancras. The property of the plaintiffs was five houses in Great 
College-street. The plaintiffs were the leaseholders and occupiers, the 
defendants being the freeholders. The defendants had bought up the 
various interests of the other houses running slong Great College- 
street. Oontinuing, the learned counsel said that the defendants’ 
echeme was not as it sometimes was where an electrical generating 
station was worked in conjunction with a dust destructor, the heat 
of the dust being used to generate electricity, but there was one 
shaft between the two, and that was common to both. He did not 
think that the two undertakings were worked together except to 
that extent. The defendants’ electrical generating station had been 
in operition for some years, or at least a certain part of it had. In 
May, 1902, having found it necessary to very much increase their 
output, defendants determined to put in three large engines of 
750 i.h.p. The engines running the continuous-current dynamos did 
not run in step, and in consequence there was a certain periodic 
increase and decresse in the vibration. In May, 1902, the new plant 
began working, but not at full load. At this time the plaintiffs, 
occupying these houses, began to find at various hours a very great 
increase in the vibration, and complaints began which ultimately 
culminated in the action. The defendants asked at various periods for 
time in order to get the plant into working order, but ultimately this 
action was brought. The defendants, in their defence, said that the 
engines were at present defective in balance, and consequently did not 
run smoothly, but that this defect could be remedied if time were given 
for that purpose. 

Evidence was given on behalf of the plaintiffs by Colonel R. E. B. 
Crompton, C.B., managing director of Crompton aud Co., Limited, 
electrical engineers, He said he was instructed last October in connec- 
tion with this case, and made an examination and inspection of the 
premises for the purpose of this action early in January. On Friday, 
Jan. 8, which was, he supposed, the time of maximum load, he went 
iuto 116, Great College.street. He noticed distinct vibration, which 
undoubtedly was caused by reciprocating machinery. It hada distinct 
beat, which was easily recognised. He also went into Nos. 108 and 112. 
He noticed vibration there. He afterwards went to the generating 
station, and asked that the engine might be shut down. This was 
done, and it had a remarkable effect. It reduced the amount of 
vibration that was observable in the premises to an extent that nobody 
could possibly doubt or deny. 

Croes-examined: There were many rooms where there was no per- 
ceptible vibration. The houses in Great College-street were lightish 
buildings and a bit loose-jointed. The district was one where the 
traffic was heavy, but there was no trace of vibration set up by the 
passing of tramcars or wagons. 

Mr. Jas. Johnson Bourne, A. M. I C.E., gave corroborative 
evidence. 

Mr. G. W. Colwell, one of the plaintiffs, and the leaseholder of 
116, Great College-street, gave evidence of the vibration being a 
serious nuisance. The destructor was also a nuisance, causing dust, 
smoke, and smell. 

Evidence as to the nuisance was also given by Mr. Malcolm 
Wheeler, M. R. C. S., in practice at 59, Great College-street ; Mr. A. 
Baldwin, F.R C.S., of 6, Manchester-square; Mr. Edmund Evans, 
a surveyor; Mr. G. West, a railway clerk; Mr. A. E. Pritchard, 
a music-hall entertainer; and by several other residents in the 
neighbour hood. 

At the close of the plaintiffs’ case, Mr. Beaumont, in dealing with 
the evidence given on behalf of the plaintiffs, said, with regard to 
vibration and the length of time which elapsed before the action was 
commenced, that the nuisance which was caused before the defendants 
put in their heavy machinery was very slight. The real nuisance 
occurred when the heavy machinery was installed. He did not for 
one moment suggest that the defendants had not tried to minimise 
the nuisance, but they had not succeeded in the least degree when the 
action was commenced, nor at the present time. but it was certainly 
less than it formerly was. He (counsel), without binding himself, eaid 
he felt that if the defendants removed the new engines put in, the 
plsintiffs would not have much cause to complain. 

Mr. Bousfield then proceeded to open the defendants’ case. He said 
that there were two or three separate causes of action, or alleged causes of 
action. As to the electric lighting plant, it might be of importance to 
him to establish that as regarded the old plant there was nothing of 
which any reasonable person could complain. They had got the fact 
that the old plant was at work in 1895. and had been working ever 
since. It was an extremely strong observation to make with regard to 
the old plant to say that nobody ever really complained about it. As 


to the three new engines, he admitted that there was vibration at 
times between May and December, which a reasonable person had the 
right to complain of if the vibration had been of anything more than 
a temporary character. He should submit thata publie body doing 
its best to discharge its statutory duty with reasonable skill was 
entitled to a certain amount of grace, and if, notwithstanding the 
amount of skill and experience the body could bring to bear upon it, 
there was a temporary nuisance, it was not & case for an injunction. 
He would also submit that on and from Jan. 8 there was nothiug which 
any reasonable person could oomplsin about. As soon as complaints 
were made defendants set to work to balance the eng nes much more 
closely, and that work had been going on ever since, The great 
authority on this point as to the balancing of engines was Prof. 
Dalby, and defendants had put themselves in his hands. Defendants 
thought, and had every reason to hope, that everything would be 
remedied if the engineers had time in which to complete their 
experiments. 

Major Philip Cardew, examined by Mr. Bousfield, said he had 
attended at the defendants’ station with reference to the complaints at 
various times when the electric light plant was running. There was no 
difficulty in synchionising the engines so that they ran to balance one 
another. From what he saw there was very little vibration. Tho 
engines were running quietly, but there was a slight noise from the 
escape of steam. Oa Jan. 11 defendants had more plaut running, 
consisting of three large alternators. The load was not very large 
at that time, but the machinery was running at full speed. In his 


view, excepting in the room where the piano was, and in Miss 


Colweil’s bedroom, there was no vibration of which any reasonable 
person could complain. He had been told what had been done by 
the defendants up to the present, and in his view those who were 
responsible for the undertaking had done and were doing all that 
reasonable skill could do to remedy the vibration. He had no doubt 
that the engines would ultimately be broughtinto perfect balance. He 
quite agreed with what Prof. Dalby was doing in the matter. He 
thought the vibration could be perfectly cured. 

Prof. Dalby, examined by Mr. Bousfield, said he had devoted 
particular attention to the subject of the balancing of eogines. In 
these engines there was a very considerable amount of balancing obtained 
by the disposition of the cranks and the moving parts. There was 
still, however, an unbalanced residue. Experience showed that such 
engines showed no vibration in certain conditions. It was necessary 
to get rid of the unbalanced residue. He proposed to do this by 
adding balancing weights on the maobiuery. He had not the slightest 
doubt that he could cure tbe vibration in this case. 

Mr. Justice Joyoo delivered judgment. He said it was virtuslly 
admitted—and in truth it could not be denied—that by reason. of the 
vibration caused by the defendante’ works at various times, and from 
time to time between the months of May and De:euibrr, the plaintiffs’ 
had a right to complain of the annoyance to which they had been 
subjected. He was cf opinion that the amount of the annoyance 
caused had been a material interference with the comfort of the 
plaintiffs. In this particular cise the anncyance had not been tem- 
porary and occasions! personal inconvenience, but in his opinicu W s 
such as was calculated to work materjal injury to the property of the 
plaintiffs, and beyond all question was most serious and likely to 
depreciate the value of the plaintiffs’ property. Ia this particular 
case there was a clause in the order which authorited the work, that 
nothing in the order should exonerate the undertakers from any indict- 
ment or other proceedings for nuisance in the event of any nuisance 
being occasioned by them. He was inclined to say that after the 
construction of their works, if noc before the ownere, particularly 
under an order like this, were not entitled to carry them on at all 
unless and until they could do so without occasioning a nuisance to 
the neighbouring owners of property. In his opinion there must be 
an ir junction, not distinguisbing in any way between the old machinery 
and the new, restrainiog the defendants from carrying on these wo: ks 
in such a way, as by vibration, noise, or otherwise, to occasion a nuisar oe 
or injury to the plaintiffs during the continuance of their lease ; and 
there must be an enquiry as to damages. This order would be without 
prejudice to any question in reference to any nuisance or annoyance 
that might he caused by the working of the dust destructor after 
March 30 next, and the defendants must pay the costs of the action. 

Mr. Younger asked that the injunction might be suspended for six 
months. 

Mr. Hughes thought threo months, with liberty to apply, was 
sufficient. 

Mr. Justice Joyce suspended the operation of the injunction for 
six months, saying there was to ba no nuisance and vibration bet ween 
12 p.m. and 7a.m., and after May 1 between 11 p.m. aud 7 u. m. 
The enquiry as to damages would be directed to the separate interests 
of the plaintifls. 


GEIPEL'S PATENT FOR STEAM-TRAPS. 


In the Court of Appeal, composed of Lords Justices Vaughan 
Williams, Stirling, and Oczens-Hardy, on Monday, judgment was 
delivered on the appeal of Wm. Geipet from an order of Mr. Justice 
Buckley directing a patent, No. 7,860, granted to him in 1893 for 


steam-traps to be revoked unless certain disclaimers were made, The 
facta of the case appeared in our issue for the 29th ult. 
Lord Justice Stirling read the judgment of the Court. He said 


the appeal was from an order of Mr. Ju-tics Buckley upon a petition 
for the revocation of the patent by which he directed that the patent 
should be revoked unless within three months, or such further term 
as the Court chould allow, the pa!vatee should obtain leave to disclaim 
two figures in the complete specification. The present appeal related 
to only so much of the order as referred to one of them, the 
patentee admitting that as regarded the other, the decision 
of the Court below was well founded. The ground upon which 
it was sought to revoke the patent was that there was discon. 
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formity between the provisional and complete specifications, The 

tent related to i:nprovements in stcam-traps, which were devices for 

asining condensed wator from steam- pipes or other receptacles for 
steam. The valves were made so as to act automatically. As the 
water fell it caused the metal to expand or contract by the variation 
of temperature, so that when water formelthe valve opened. Before 
the date of the patent in question this had been accomplished in 
various ways. Their Lordships in the result held that there was no 
disconformity between the provisional and complete specifications, 
the figura in the complete specification being merely a development 
of the figure found in the provieional specification. The appeal was 
accordingly allowed. 

It was agreed that the Court should apportion the costs to be borne 
by either party. 


FERRANTI LIMITED. 


In the Winding.up Court on Tuesday the petition was heard of 
Estler Bros., creditors, for the winding-up of the above company, the 
ground alleged being that the company was insolvent. 

Mr. Buckmaster, for the petitioners, said that the petitioners were 
creditors for £827. The company was incorporated in July, 1901, witha 
capital of £400, 000in £1 shares, divided equally in preferenceand ordinary 
shares, One hundred and twenty thousand preference and 100,000 
ordinary had been issued and credited as fully paid. The objects of 
the company were to acquire the business of another company called 
De Ferranti, and to carry on the business of electrical engineers and 
for the supply of electricity. In December, 1901, they had issued 
£100,000 in first mortgage debentures, which were secured by a trust 
deed of that date, and on the terins of which hung a great deal of this 
matter. They continued to carry on business until December, 1903. 
Tate and Whittaker were appointed receivers of the undertaking at 
the instance of the debenture-holders, and the receivers and managers 
carried on the business. When the receivers and managers entered 
they prepared a circular and balance-sheet ststing the position of 
the company. The liabilities showed the shares issued and the first 
mortgage debentures. The net result was that £413 597 was shown as 
assets, and the amount of secured creditors £100,000. Under these 
It did not appear 
that the company had filed any affidavits in answer to the petition at 


all, but the debenture-holders, through Tate and Whittaker, had put 


in an affidavit in answer. The matter had stood over from time to 
time, pending the settlement of & scheme, but nothing had come of it, 


‘and now they heard of a determination by the directors to effect a 


voluntary liquidation of the company. The position was this: that if 
the petitioners were to be paid, there must be some form of liquidation. 
There was very good reason why there should not be voluntary liquida- 
tion, because, under the terms of the trust deeds, if there were a 
voluntary liquidation they got a bonus of 10 per cen‘. on their deben- 
tures. If it were compulsory they would only get 5 per cent. : 

Mr. George Henderson, for creditors for £14,000, supported the 
petition. After hearing counsel for the company, the petition was 
ordered to stand over. i 


LIBEL ACTION BY AN ELECTRICAL ENGINEER. 


At the Manchester Aesizes Mr. Edwin Philpott Orowther, an elec. 
trical engineer, of Manchester, sought to recover damages for libel from 
Charles A. Copinger, also an elestrical engineer, carrying on business 
as Copinger and Co. in Manchester. It was stated that the defendant 
had been apprenticed to the plaintiff, and that he had remained in his 
vonar until 1901. At the end of 1900 the plaintiff's business, which 

been conducted under the style of Crowther and Co., was converte 
into a limited liability company, and became known as Crowther and 
Company's Electrical Industries, Limited. Early in 1902 the concern 
went into liquidation, and later the defendant purchase i the stock and 
goodwill from the liquidator. The plaintiff since 1902 has acted aa 
the manager of a business established by his wife, and also carrie 1 on 
under the style of Crowther and Oo., electrical engineers, The libel 
complained of was contained in a letter which was written by the 
defendant to Mr. H. K. Kempton, of Buxton, who was a customer of 
the plaintiff s. In this letter it was stated that Mr. Crowther, the 
managing director," had absconded when the Electrical Iodustries 
Oompany went into liquidation, and also that the defendant, since 
taking over the business, had endeavoured ‘‘to carry it on on an 
honest basis." The plaintiff, in his evidence, emphatically denied 
that he had abeconded, or that he had conducted his business in a 
dishonest manner. Eventually the jary stopped the case, and judg- 
ment was entered for the defendant. 


ABERYSTWYTH TELEPHONES. 


At the Aberystwyth County Court Judge William Evans heard a 
case in which the plaintiff was the Postmaster General and the 
defendants Messrs. J. aud J. Gibson, newspaper proprietors, 
Aberystwyth. The claim was for £3 rent of telephone exchange 
line, and the defendants put in a counter-claim for £5 damages for 
breach of contract, and for the recission of the agreement entered into 
with the Postmaster. General. 

From the evidence it appeared that defendants signed an agreement 
that they would psy an annual sum of £3 for threa years for the 
use of the apparatus placed in their office last August, the trunk line 
having been extended from Newtown. The defendants called up 
London on Aug. 10, but there was a delay of two hours, and apparently 
this was the only occasion on which they used the apparatus. The 
Post Office authorities claimed from the defendants 5s. for two calls 
to London on Aug. 10, but the defendants said there was only one 
call, and the 2s. 6d. tendered was subsequently accepted by the Post 
Office. The defendants were not permitted, in consequence of the 
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refusal to pay, to use the apparatus at their office, though the 
Poet Office allowed them to receive calls. A long correspondence 
took place between the defendants and the Postmaster-General, 
the former stating that the. apparatus was useless to news- 
paper men, and they declined to pay the rent. The Postmaster- 
General explained that there was no delay between Aberystwyth and 
Shrewsbury, but that delay was occasione through congestion between 
Shrewsbury and Birmingham, that improvements would b- mad. by 
which it was hoped there would be acc] ration, and that th: exchanges 
in Mid- Wales were re Living special attention After this explanation 
the Postmaster-General hoped the defeodants would r-sonsider their 
decision, but they declined. Evidence was called to show that the 
telephone was in good working order on the day it was used by the 
defendants, though it would be admitted that complaints had been 
made by another firm about the delsy in getting through. 

Mr. Jones put in the conditions, showing that the trunk line was 
for use when available, and that th: Postmaster-Gcacral was not liable 
for any interruption or delay in the service. 

Judgment was given for the plaintiff. 


ELECTRIC TRAMWAYS CONSTRUCTION AND 
MAINTENANCE, LIMITED. 


In the Chancery Division on Tuesday Mr. Justice Bryne heard the 
tition of Alldays, Limited, for the winding up of the above company, 
ut on being called, counsel for the petitioner asked leave to with- 
draw it. He said hiscliente had been substituted for other petitioners, 
and terms had been come to between them and the company. 

Mr. Whinney, for creditors who supported the petition, and who 
had not been settled with, asked that they might be substituted as 
petitioners. 

His Lordship thought Mr. Whinney's clients were entitled to an 
order, which he made accordingly, and gave leave to make the necessary 
amendments to the petition. 


POST OFFICE TELEPHONE CONTRACTS. 


In the City of London Court on Tuesday the Postmaster-General 
sued Lindsay Bendix snd Co., of Leadenhall-rtreet, for £4. 15e. 2d., 
charges due under a telephcne contract. The defendants signed one 
of the General Post Office telephone contracts agreeing to pay £5 a 
year for the telephone and 308. for a year's calls. They had paid those 
sums, but they were now sued for a proportion of the next year's fees 
because they had not given any notice to determine the contract, as 
required by one of the clauses. 

Mr. Bendix, one of the defendants, said he did not sec that olan se, 
which was on the back of the contract. when he sigaed it. He thought 
he was only agreeing to tske the telephone for one year, and then 
there would b+ an end of it. He hed no idea he had to give notice 
to determine. 

Judge Lumley Smith, K.C., said there was no doubt that the 
defendants were bound hy the contract, but he did not like the con- 
ditions being on the back. The contract was subj ct to the conditions 
endorsed thereon," and, of coure, that meant on the back. He 
thought in future when the Postmaster-Genersl’s osnvassers called to 
get s'gostures to sgreements the customer had better be required to 
sign both sides of the contract, or the words see back” should be 
put on the front of the contract. He gave judgment for the Poet. 
master-General for the amount claimed and the coste. 


CUTTING TELEGRAPH WIRES. 


At Worship-street on Saturday three labourers were charged on 
remand with being concerned together in stealing and receiving a 
large quauti:y of copper wire the property of the Poetmaster-Genera]. 

Mr. Arnold, who attended to prosecute on behalf of the Post 
Office. «d the authorities did not desire to briog the cue under the 
Post Office Acts, bur, if the | risonera were sativhed, would leave the 
matter to be dealt with by the magistrate under the police charge. 

Oae of the accused, when called on, however said that he was 
innocent of all knowledge of tLe wire being stolen. 

At the Clerkenwell Sessions on Wednesday the pris mers wore found 
guilty Geo. Walker was sent to hard leur for 18 months, Albert 
Joyce for 14 months, and George Hibbird for six months. 


COMPANIES’ MEETINGS AND REPORTS 


ST. JAMES’S AND PALL MALL ELECTRIC LIGHT. 


The ordinary general meeting of the shareholders in this Company 
was held on Tuesday at the offices, Carnaby-street, Golden-square, 
Colonel Eustace J. A. Balfour presiding. 

The Chairman, in moving the adoption of the report (which 
appeared in our last issue), said that for the seventh year the Board 
were enabled to recommend a distribution of 143 per cent. on the 
ordinary shares. The past 12 months unquestionably witnessed a want 
of elasticity in West.end trade, combinea with a 1emarkable absence 
of foga, and these two facts together had caused their returne, for tke 
first time in the Company's history, to mark time instead of advancing. 
The best proof. however, that this was but a temporary pause was 
found in the fact that the six weeks of 1904 which had already 
elapsed had brought about a satisfactory growth in their sales, «ud 
wave every prospect of a largely inereased business in the future. 
Upwards of 6,662,000 units were generated at the Company's 
stations within the district of supply, aud 1,118.COQ units were 
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8 from the Central Electric Supply Company, Limited. 
e cost of the former was normal, the economies to which he 
referred last year having been maintained, but the aversge cost of 
the electricity sold by the Oompany had been increased by O-Ad. per 
unit. This was directly due to the charge of 3d. per unit which had 
had to be paid for the supply drawn from the Central Company. 
From the calculations of the joint engineers of the two contributory 
companies to the Central Company, it appeared that the charge for 
energy required to cover that oompany s expenses for the current year 
would hardly, if at all, exceed 2d. per unit, and there was every 
prospect that with the growth in the output the charge would soon 
be reduced to that at which this Company could generate at their own 
internal atations. The existence of thut external source of supply had 
been of the greatest benefit to them in several respects. All require- 
mente for the extension of their business could be drawn from the 
Central Company's undertaking, of which they had a joint control with 
the Westminster Electric Supply Corporation. The Central Company's 
works and plant were of the most modern description, and been 
in successful operation throughout the past year. These works 
covered only one-sixth part of the total freehold site owned by that 
company and available for extension, so that the necessary supply for 
the future business of this Company was assured, without their having 
to have recourse to Parliament for further powers. Ass company they 
were in a sound and stable position, and the apparent setback in the 
accounts, due to their connection with the Central Company, was 
TUA only, and in no wise differed from the position which they 
would have been in had they by themselves undertaken their own 
extensions, The association of the St. James's and Westminster Com- 
panies in a joint undertaking of this nature was one that must 
naturally conduce to the mutual advantage of both, by securing the 
economy of a huge bulk supply and the strength of a combination in 
dealing with matters of common interest. 

„ Leaf seconded the motion, which was unanimously 
carri 


BRITISH WESTINGHOUSE ELECTRIC AND 
MANUFACTURING. 


The annual general meeting of the shareholders in this Company 
sure on Friday at Hamilton House, Mr. George Westinghouse 
presiding, 

The in moving the adoption of the report, expressed 
regret at the great delay tn holding the meeting. The most potent 
factor in delaying the completion of their plant was the phenomenal 
activity in bueiness which began in America in the year this Company 
was registered. This activity caused great delay in the delivery of the 
material and machinery required to complete their plant. The delay 
amounted to fally one year, so that shipments of their own product in 
moderate amount only began during the present fiscal year. It was 
not expected that the production of their works would reach a 
normal condition even this year. The American Westinghouse 
companies had in consequence of this delay furnished a large 
smount of apparatus, and had made a special allowance, or deduc- 
tion, of £60, as an offset to the manufacturing profit which should 
have resulted from an earlier completion of the works. This allow- 
ance had contributed to the profit required to pay the interim 
and final dividends on the preference shares for the year ended July 31 
last. The dividend for the present year must depend upon the final 
resulte as shown by their aocountants, and it waa not contemplated to 
pay an interim dividend. As to the frequent calis for further capital, 
the management had wisely—as he believed events would show— 
deemed it of the highest importance to secure a large amount of busi- 
ness in order fully to utilise the manufacturing facilities which had 
been provided. To that end a large selling staff had been created, and 
local offices had been established at several important centres. The 
report indicated the degree of success which had attended the efforts 
to secure new business. The orders in hand not executed on the 31st 
ult. amounted to £1,608,256. Another question whish might be 

ed wae, Have your works, in view ot existing general condi- 
tions, been planned upon too large a scale? He unhesitatingly 
replied in the negative, and he based this opinion on the develop- 
ment of the electrical business in the United States. The Com. 
pany's works at present could give employment to about 7,000 
operatives, and the buildings had been so planned that extensions 
which would greatly inorease their output could be made for a 
comperatively small expenditure of capital. The Company's trade 
with the Colonies was rapidly growing, and the directors believed that 
there was likely to be an increasingly active demand for electrical 
apparatus from the British Colonies all over the world. It must also 
be remembered that they had furnished apperatus for several large 
orders for the execution of contracts in the territory of other Westing- 
house companies—notably on the Continent of Europe and in South 
America —and a number of important negotiations were now pending. 
From the beginning of their operations it had been apparent to the 
directors that ''a head or chief executive " for the Company should 
be found. He had devoted much thought and investigation to this 
matter, and he should that day prop se to the meeting the election as one 
of the directors of Mr. Wi liam I, Buc havan, who would arrive in London 
about the 20th inst., and to the Board he would propose his appoint. 
ment as the deputy chairman and managing director of the Company. 
Mr. Bachanan—who would, with himself, represent the American com- 
panies’ interests in the British company—had had an exceptional 
experience in the management of important affairs, and under that 
gentleman he was satisfied that their business would have that constant 
supervision and direction which were so essential for complete success—a 
supervision which it would be impossible for him himself to continue to 
give to the ssme extent as heretofore, in view of his larger interests 
in America. The Americau Westinghouse companies, in return for 
ordinary shares (which would not receive any dividend until after the 
preference shares had first had a dividend of 6 per cent.) had already 


by the 
companies went without dividends for several years, but the result, as 
measured by present values and dividends, hed fully justified their 
patience. Of the railways in this country which were referred toat the 


tions. 


rendered a service or given a value in excess of the par value of these 
ordinary shares. They had, with other American friends, already 
paid for about 30 per cent. of the outstanding preference shares, 
and he 
Electric 


was now authorised by the directors of the Westinghouse 
and Manufacturing Company to take so many of the 
new preference shares at par as might not be taken 


100,000 
other shareholders The shareholders of the American 


meeting last year as having taken steps to use electricity for the work- 


ing of some of their traine, only one—the Mersey—had so far put its 


new service into operation. In the United States the results from the 
use of electricity upon railways exceeded the most confident predic- 
In view of developments it might not prove to be a matter of 
regret that the time already taken for the work in progress by the 
several railway companies had greatly exceeded expeotations. In 
this connection the passing last session of the Railways (Elec- 
trical Power) Act was of the utmost importance. It was with 
much satisfaction that he was able in connection with this subject 
to refer to a development by the American Westinghouse Com- 
pany of the very highest importancc—namely, the perfection of a 
simple and practical alternating-current motor whereby single-phase 
alternating currents could be so utilised as to dispense with much com- 
plicated machinery, and, by resson of the decreased coat, make more 
proe the extensive ute of electricity by the great railways. He 
elt safe in saying that no single step of greater importance in connec- 
tion with the electrification of railways had ever been made. The 
single-phase alternating-current railway system had been made possible 
by chief engineer Benjamin G. Lamme, of the American Westinghouse 
Compeny, which had all its plans ready to supply the new form of 
motors, and had already sent forward the particulars needed by the 
British company's officials to begin their manufacture at once. The 
Company were making the mannfacture of steam-turbines a special 
feature. In the construction of gas-engines at their works great pro- 
gress had a'ready been made. He retained an unabated behef in the 
prospects of the business, and the Board were confident that in due 
time the shareholders would reap their reward, as in the case of the 
American companies. 

Mr. J. H. Lukach seconded che motion. 

A discussion followed, in the course of which disappointment was 
expressed at the financial results of the Company's working, and com- 
plaint was made of the fact that the last issue of £5 preference shares 
was made at a premium əf 10s., their present en being only £4. 
2s. d., including the dividend of 38. a share. In the circumstances 
the proposed further increase of capital was questioned. 

The motion was then adopted. 


GREAT NORTHERN, PICCADILLY, AND BROMPTON 
RAILWAY. | 

The half-yearly meeting of the shareholders was held at Hamilton 
House, Viotoria-embankment. Sir Henry Fowler, M. P., presiding. 

The Chairman, in moving the adoption of the 1eport (vide last 
iesuc) stated that the Company had been hard at work during the 
past half-year, and the amount expended on capital account during 
that period had been £1,175,504. The eoginecrs’ reports we:e appeaded 
to that of the directors, and they gave a very fall account of the pro- 
gress of the works on the three sections of the railway—from Finsbury 
Park to Holborn, from Holborn to South Kensington, and from South 
Kensington to Esrl's Court. The Company had now acquired all the 
station sites, which, the shareholders might be aware, were the points 
from which the various works D Qn proceeded. The contractors 
were doing their best to complete the worke, and the engineers were 
perfectly satisfied with the progress that was being made. The outlay 
on capital account to Deo. 31 last was £2,075 830, and the esti. 
mated expenditure for the 5 half-year was £900,000. The 
rent due from the Underground Electric Railways Company of London, 
Limited, under the terms of the agreement for lease dated Jan. 13, 
1903, up to Dec. 51 last, permitted of a dividend at the rate of 4 per 
cent. per annum, and the directors recommended the payment of such 
dividend. At the last half-yearly meeting the dividend declared 
covered the period of practically seven months up to July 31, and the 
dividend now recommended would be for the five months to the end of 
last year. In future the dividends would be paid regularly at the 
expiration of esch half-year. 

Lord Farrer scconded the motion, which was carried unanimously. 

A special general meeting was held afterwards, at which resolutions 
were passed creating the additional capital of £250,000 authorised by 
the Oompany’s Various Powers Act of 1903—25,000 new ordinary 
shares of £10 each—and empowering the directors, subject to the pro- 
vision of the Company’s special Acts, to issue all or any of these shares 
* at such time or times, at such prices, and on such terms, and in such 
manner " as they might think fit. 


LIVERPOOL OVERHEAD RAILWAY. 


The half-yearly meeting of tho proprietors of this railway was held 
on Tuesday at Liverpool, Sir William Forwood presiding. 

The report cf the directors stated that the gross revenue receipts 
amount to £44,145. 4e. 3d., and the working expenses to £33,210, 
8s. 2d. The number of passengers carried during the past half-year 
was as follows: firat class, 766,160; second class (including tram- 
ways), 5,670,404 ; workmen (special return tickets), 1,459,939—total, 
5,896;503. The traffic, both on the railway and tramway, continu s 
to show a satisfactory increase. The working expenses have been con- 
siderably augmented by the cost of relaying a portion of the permanent 
way, & part of which has been charged to revenue, and the balance 
(£1,000) to renewal fund. The agreement with the Lancashire and 
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Yorkshire Railway is now signed, and it is hoped the work will be 
completed before the end of the year. The revenue account shows that 
the receipts from passenger traffic and miscellaneous receipts and interest 
amounted to £41,145. 4s. 3d., and the working expenses to £33,210. 
8s. 2d., which, after deducting interest on mortgage debentures 
(£3,800), and adding balance brought forward (£3,747. 5s. 10d.), 
left £10 882 1s. lld. available for dividend. Out of this balance 
the directors recommend the declaration of dividends at the following 
rates (less income tax): 5 per cent. per annum on preference shares, 
£3,000 ; 14 per cent. per annum on ordinary shares, £3.750 ; leaving 
a balance of £4,132. 1s. 11d. to be carried forward to next half-year. 

The Chairman ssid the report might be deemed fairly satisfactory, 
although it was not by any means as good as the one for the corre- 
sponding half of 1902. It showed a gratifying increase in traffic. but 
he regretted to say that expenses considerably increased ; they had to 
spend £2,092 extra to earn £2,951 of additional traffics. Their «on- 
nection with the Lancashire and Yorkshire Railway at Seaforth would 
give them a good deal of additional traffic. The new issue of preference 
shares had been allotted to the extent of £6,000. 

The ore was adopted. 

Several shareholders complained of the smallness of the dividend 
of 14 per cent. per annum, aud advocated new blood on the directorate. 

The Chairman said nobody was more sorry than the directors that 
the ordinary dividend was not better. It was only fair, however, to 
say that the directors did work the Company up to a 5 per cent. basie, 
but they suffered severely by the competition of the Corporation 
electric cars along the dock syatem. They were gradually recovering, 
and the directors were looking out for new connections. 


NERNST ELECTRIC LIGHT. 


At the last general meeting of this Company a resolution was passed 
that 1t was desirable that the capital should be reduced to £100,000 
in ordinary shares of £1 each in one class, and that the preference 
shareholders should receive as nearly as may be £75,000 and the 
ordinary shareholders £25,000 of such capital, and the directors were 
requested to take such steps as they might be advised were necessary 
for the redaction of the capital on the basis of the resolution. The 
directors now announce that they have very carefully considered the: 
matter, and have taken advice as to the necessary formalities. With 
regard to the figures suggested at the general meeting, it is not 


possible, they state. having regard to the present distribution of the 


share capita), to make an adjustment corresponding precisely with the 


. figures indicated at the general meeting, bat if one-half of the pre- 


ference shares and eight-ninths of the ordinary shares are surrendered, 
so that the holders of preference shares will remain with one share 
for every two they hold, and the holders of ordinary shares will remain 
with one sbare for every nine they hold (all shares in the future 
ranking pari passu), the capital will be reduced to £90 000, of which 
the’ present holders of preference shares will have £70 000 and the 
present holders of ordinary shares £20,000, and a scheme of arrange- 
ment has been prepared on this basis. There are technical difficulties 


` ja carrying out what is suggested, but the Board is advised that if the 


arrangements proposed are approved by the body of shareholders 
generally, there will be little practical difficulty in obtaining the sanc- 
tion of the Court, but that if there be any serious oppoeition inside the 
Company the application to the Court may fail. Under these cireum- 
stances, before taking the step of convening meetings for carrying the 
scheme through, the directors feel that they should, by first submitting 
tho proposed scheme to the shareholders, ascertain whether it is one 
which meets with the approval! of not only those who were present at 
the annual general meeting, but of the body of shareholders at large. 


WHITECHAPEL AND BOW RAILWAY. 


Presiding at the half-yearly general meeting of the proprietors of 
this railway, Mr. H. Doughty Browne said the service, as far as the 
Tilbury Railway was concerned, was carried on under great difficulties, 
and would not occupy its rightful position until the work of doubling 
part of that line was complete. That would probably be in a year's 
time. It was hoped that the wórk cf ‘ electrification” would be 
carried out simultaneously by the District Company and the Tilbury 
Company. Up to the present time the Company had been unable to 
get any through service in connection with the Metropolitan Railway. 
When the Company's line was made the theory was that there would 
be almost as valuable traffic to be received from the north branch as 
from the south branch over the Metropolitan District. Of course 
there were difficulties in the way of that, aud it required some negotia- 
tion to carry out the idea. The Board had the matter before them, 
and they would not lose any opportunity that offered of carrying it 
out, It ought to result in a very considerable accession of traffic. 


TYNESIDE TRAMWAYS. 


The half-yearly meeting óf the shareholders iv this Company was 
held at Newcastle, Lord Armstrong presiding. 

The Chairman ssid he was pleased to record a substantial progress. 
Daring the last six months the Company had carried a quarter of a 
million more passengers than during the previous six months, and this 
brought the total revenue for the year up to £16,882. During the 
period the receipts per car mile had inereased, while their expenses 
would compare favourably per car mile with other centres. being lower 
than Liverpool and Newcastle, and the same as Sunderland. Extra 
ears were on order, which he hoped would increase the receipts from 
holiday traffic in the summer. He regretted that the negotiations 
with Newcastle Corporation for running powers had broken down, but 
now they had applied to Parliament, and expected that it would be 
recognised that such running powers would be for the welfare of the 


district served by their Company and of Newcastle. The directors 
proposed to issue £40,000 of debentures at 5 per cent. in order to pro- 
vide the funds for extensions. The Ohairman seid it had that day 
been decided to let the contract for the extension of the lines to 
Gosforth Park, and it was hoped it would be remunerative. 

A dividend was agreed to for the half-year at the rate of 24 per cent. 
per annum, 

An extraordinary meeting of the Company was subsequently held, 
when the Bill which is now before Parliament was approved. 


GIANT’S CAUSEWAY ELECTRIC RAILWAY AND 
TRAMWAY. 


The annual meeting of the proprietors of this railway and tcamwa 
was yis at the offices, Portrush, on the 1st inst., Dr. Anthony Trai 
presiding. 

The directors’ report conteined the following: Your directors have 
again to report an increase, though a small one, in the receipts as com- 
pared with the previous year—namely, from £3 356. 17s. 10d. to 
£3,376. 17s. 1d. This has arisen from an increase in the number of 

ngers carried during the year from 107,268 to 108.154. The credit 
alance, or net profits, on the year's working was £1.241. 14s. 8d., 
against £1,263. 2s. in 1902 and £1,059. 14s. 11d. in 1901. The 
number of miles run by electricity have been 22,954 as against 24,196 
in 1902, and the number of miles run by steam have been 7,560, 
making the total number of miles run last year 30,514 as against 
32,008 in 1902, and 30, 973 in 1901. The te uon was one of the wettest 
which has occurred since the opening of the line, and the results 
of the year's working may be considered very satisfactory under 
the circumstances, showing an actus] increase of £19. 198. 3d. 
in the total receipts, with a slight reduction of £21. 7s. 4d. in the net 
profits. This has arisen, as stated last year, from the successful work- 
ing of the new overhead electric aystem. which provides greater power, 
aud, therefore, more rapid meane of transit than did the old system. 
These results of theoverhead electric system are a asl satisfactory, 
and show steady progress in the net receipts of the Oompany, notwith- 
standing the large outlay in keeping the line and rolling.stock up to 
the usual high standard of repair and efficiency. The Company have 
heen unfortunate in the matter of law costs and compensation during 
the year. The balanoe on revenue account, £1.241. 14s. 8d., has 
enabled your directors to pay 4 per cent. on £13,750 debenture stock, 
and 4 per cent. on the mortgage for £10,000 borrowed for the con- 
struction of the Causeway extension, and £139. 2s. 8d. interest on 
temporary loans. 
The report was adopted. 


PERSONAL. 


The Croydon Ooancil desiring to express their high appreciation 
of the services rendered ty Mr. J. Gray Scott during the time he 
had held the position of borough electrical engineer, and in view of 
the arduous work he had performed, more particularly in con- 
sequence of and following the fire, have made him a grant of 
50 guineas. 

The heads of departments and employés of Messrs. Mavor and 
Coulson, Limited, last Friday presented Mr. George Stevenson with 
a complete Shakspere in 40 volumes, handsomely bound in russia 
leather, and also a silver-mounted cigarette case. Mr. Stevenson 
leaves Messrs. Mavor and Ooulson to take up the post of chief 
electrical engineer to the Carron Iron Company. A most enjoyable 
smoking concert was held, during which the presentation was made 
by Mr. G. C. Auderson, chief of the estimating department, on 
behalf of the employés and staff, Mr. Stevenson replying in a very 
neat speech. . 

Mr. H. Holt has resigned his position as the manager of the 
plant and motor department at Messrs. Verity's, Limited, London, 
and taken up a similar position with the Rhodes Electrica! Manu- 
facturing Company at 70, Bishopsgate-street Within, London, E C. 

Mr. J. Guildford Halliwell, for 24 years motor inspector and lately 
in charge of the repair shop of the Bradford Corporation electricity 
department, who is taking up a similar position at York, was presented 
with a travelling portmanteau, suitably inscribed, by the staff. 

Mr. Henry W. Clothier, whose association with high-tension switch- 
gear designs is well known, has resigned his position as manager of 
the estimatiug department of Messrs. Ferranti Limited, in order to 
take up the improvement and development of ‘the business of Messrs. 
Walker and Hodgetts, Limited, of Salford. Mr. Olothier joined 
Meesrs. Ferranti Limited when their works were situated at Charter- 
honse-equare, in the yc ar 1894, and has the record of having designed 
the first oil-break switch that was put to commercial use in this 
country. Mr. Hodgetts will in future devote his attention to the 
mauagement of the works and to the design of motors and dynamos. 
lt is now the intention of the firm to insugurate a special depart. 
ment for the manufacture of switchgears for use in central stations. 
collieries, et^. 

Mr. W. Wyld has resigned his position as electrical engineer at 
Doncaster. having been appointed to the position of tramways manager 
at B rkenhead. 

The Bootle Council have sgreed upon the following increases of 
salary: Mr. J. B. Hudson (deputy electr'cil engineer) from £130 to 
£150 per annum, and Mr. Hort (switchboard attendant) from £100 to 
£110 per annum. 

Mr. Day has been appointed as tramways manager and Mr. Howari 
as traflic manager at Bolton. 

The Newport (Mon.) Electricity and Tramways Committee have 
increased the salary of Mr. L. de R. du Verge, the depnty ho: ough elec. 
trical engincer and tramways manager, from £179 to £200, 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


Cuenta (Spain). —The vnu require tenders for the public 
lighting for 15 years, 5,000 c.p. Tenders by 26th inst. Particulars 
from the above. 

Aberdeen.—The Council have authorised the engineer to obtain 
tenders for the additional plant for the Ferryhill station. The esti- 
mate is about £20,000. 

Punta Arenas, Chile (Straits of Magellanstrasse).—Tend.rs are 
required for the eleotric lighting of the town for five years from Jan. 1, 
1905. Tenders by June 28. 

Port Elizabeth. —The Municipality invite tenders for the supply 
of telephone material. Specifications, etc., from Davis and Soper, 
54, St. Mary-axe, London, E.C. Tenders by Feb. 22. 


Fulham. The Borough Council invite tenders for the supply of 
electrical stores for the year ending March 31, 1905. Tenders by 
4 p.m, on March 2 to the Town Clerk. Seo advertisement. 


Newport. —The Tramways Committee invite tenders for 10 el c' re 
tramcars 811 a motor trolley wagon. Particulars from Me. H. C. 
Bishop, M. I. E. E., tramways minager. Tenders by Feb. 22. 


St. Annes -on-Sea.— The Urban District Council invite tenders for 
a steam dynamo. Specifications from Mr. J, H. Olothier, E! ectrieity 
Works. "lenders by noon on 27th inst. See advertisement. 


Stockton · on-Tees. The Corporation invite tenders for articles and 
stores for the year ending March 31, 1905. All information msy be 
obtained of the Electric Light Engineer. ` Tenders by 16th inst. 


Wiring.—Tenders are invited for wiring buildings for direct con- 
nection with the fire brigades at Glasgow and Sheffield, for the May- 
Oatway Fire Appliances. Tenders by 17th inst. See advertisement. 


Preston.—The Corporation invite tenders for laying complete a 
system of feeder mains on the drawn-in system. Specitications from 
Mr. W. H. Tittensor, 25, Barrow-road, Preston. Tenders by 16th 
inst, 

Swindon.—The Corporation invite tenders for wiring school for 
electric lighting. Specifications, etc., from Mr. J. G. Griffin, 
Electricity Works. "lenders by Feb. 15. See advertisement in last 
issue. 

Radoliffe (Lanos.). —Tlie Urban District Council invite tenders for 
station lighting and wiring to motors, testing instruments and acces- 
sories, Specifications, etc., may be obtained from the Clerk. Tenders 
by 20th inst. 

Islington.—Thé Council invite tenders for supply of electrical 
stores, ete., for one year. Particulars may be obtained at the Towa 

: Hall, Upper-street, N., on and after the 15th inst. Tenders by noon 
on 25th inst, 

Greenock.—The Corporation invite tenders for one 400-kw. steam- 
driven traction and lighting generator. Specifications from Mr. 
J. A. Robertson, Hunter-place, Greenock. ‘Tenders hy Feb. 25. See 
advertisement. 

Kilmarnock.— The Corporation invite tenders for the various plant 
in connection with electric lighting und tramways. Specifications, 
etc., can be obtained from the Town Clerk. Tenders by 29th inst. 
See advertisement. 

Sunderland. The Corporation invite tenders for the supply of 
travelling crane and storage battery. Specifications, ete., from 
Mr. John F. C. Snell, M. I. OC. E., Town llall. Tenders by l'eb. 26. See 
advertisenient in former issue. 

Manchester. The Rivers Committee invite tender for the supply 
of various articles for 12 months from April 1, including clectrical 
goods. Specifications from Secretary, Rivers Department, Town Hall, 
Tenders by 10 a.m. on 29th inst. 

Islington —Thc Lighting Committee invite proposals for the 
carrying out of wiring for and the supply of motors to the Council's 
consumers on a system of simple hire or hire-purchase, Propesals by 
Feb. 17. See advertisement in last issue. 

Hammersmith.—-Tenders ure invited for the supply of electricity 
meters, house service boxes, and fuse boxes for the ensuing 12 montlis. 
Specifications from Mr. G. G. Bell, 57, Fulham Palace-road. Tenders 
by 6 p.m. on Feb, 24. See advertisement. 

Gainsborough.—The Urban District Council invite tenders for 
telephone instruments, fire alarms, and connecting overhead wires. 
Specification from Mr. R W. Fraser, electrical engineer to the Council. 
Tenders by March 16. See advertisement. 

Salford. — The Tramways Committee invite tenders for 12 months 
supply (ending March 31, 1905) of various stores, Particulars may be 
obtained from the Tramway General Offices, 32, Blackfriars-street, 
Salford. Tenders by 3 p.m. on 26th inst. 

Rathmines .—The Urban District Council invite tendera for the 
supply of various electrical stores for the 12 months ending March 31, 
1905. Specifications from Mr. F. P. Fawcett, clerk to the Council. 
Tenders by 20th inst. See advertisement. 

Ealing.—The Corporation invite tenders for a 750-kw. steam 
alternator, central surface condenser, ets. Specification from Mr. 
J. Douglas Knight, M. I. E. E., Electricity Works, South Ealing, W. 
Tenders by 26th inst. See advertisement. 

Blackburn.—The Electricity Committ:e invite tenders for supply 
of various stores for the year ending March 25, 1905. Specifications, 
ete , from Mr. A. S. Giles, Electricity Works, Jubilee-street, Black- 
burn. Tenders by Feb. 29. Sce advertisement. 


Sheffleld.—The Tramways Committe invite tenders for the supply 
of general stores for 12 months, including electrical supplies. Forms 
of tender from Mr. A. R. Fesrnley, Framways Department, Town 
Hall, Sheffield. Tenders by 10 a.m. on 22nd inst, 
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Camberwell. —The Baths Sub-Committee invite tenders for a new 
engine and dynamo, etc. Specifications can be obtained from borough 
engineer, Mr. W. Oxtoby, Town Hall, Camberwell, S. E. Tendera by 
6 p.m. on Feb. 16. See advertisement in last issue. 

Hanley.—The Corporation invite tenders for the supyp'y, delivery, 
and erection of alternators, condensing plant, superheaters, etc. 
Specifications from Mr. O. A Cowell, Electricity Works, Park-voad. 
Tenders by Feb. 22. See advertisement in former issue. 

Edinburgh.—The Oorporation invite tenders for engine ard 
dynamo for electricity supply station at M’Dorald-road. Specifica- 
tions, etc, from the Electrical Engineer, Dewar pl«ce S ation. 
Tenders by Feb. 22. See advertisement in former issue. 

Battersea.—The Borough Council invite tenders for a 750.kw. 
steam dynamo, elect ic pumps, etc. Specifications from Mr. 
H. R. Forbes Mackay, Electricity Department, Lombard-roid, S W. 
Tenders by Feb. 15. See advertisement in former issue. 

Bury. The Tramways Committee iov:te tenders for the purchase 
of old tramway rails, fishplates, tiebars, points, crossings, nuts, and 
bolts from about seven miles of track. Particulars from Mr. A. W. 
Bradley, borough engineer, Bury. Tenders by 24th inst. 


` Kirkcaldy (Scotland).—The Corporation invite tenders for the 
wiring complete of the Pathhead Halls, including fittings. Specifica- 
tions, etc., can be obtained from Mr. O. F. Francis, Ele -tricity Works, 
Victoria-road. Tenders to the Town Clerk by noon on Feb. 15, 


Stourbridge.—The Urban District Council invite tenders for 
engines and dynamos, watertube boiler, balancer booster, overhead 
hand crane, storago battery. Specifications from Electrical Engiacer, 
Town Hall. Tenders by 12 noon on Feb. 26. See advertisement. 


Bilbao.— Tenders are required by tlie Technical School for a number 
of dynamos and motors of various ty pes, a gas-engiae, and accumulator 
battery. Particulars may be obtained from the Secretary of the 
Escuela de Ingenieros Industriales de B !hao. Tenders by April 12. 


Whitehaven.—'The Town Council invite tenders for the supply of 
various stores during the year ending March 31, 1905, including 
electric fittings and glow lamps. Forms of tender from the Borougu 
Engineer, Town Hall, Whitehaven. Tenders by 10 a.m. on 23rd inst, 


South Shields.— The Corporation invite offers for the leas» of 
certain of the tramways to be constructed in the borougb, together 
with the stables and depot. Particulars can be obtained from Mr. 
J. Moore Hayton, Court-buildings, South Shields. Tenders by 
March 12, 

Birkenhead.—The Corporation invites tenders for various stcres 
and materials required at the electricity works during year ending 
March 31, 1905. Particulars may be had on application t» Mr. 
William Bates, A. M. I. O. E., Craven-street Generating Station. Tenders 
by 5 p.m. on 15th inst. | 

Halifax.— The Corporation invite tenders for the supply of engine- 
room stores and ironmongery aud wrought-iron goods required during 
the 12 months ending March 31, 1905. Forms of tender may be 
obtained from the Borough Electrical Engineer, loundry-street, Halifax, 
Tenders by 12 noon on Feb. 26. 

Coventry. The New General Traction Company. Limited, invite 
tenders for the construction of about three miles of new tramways and 
tlie reconstruction of 54 miles of tramways. Specifications, etc.. may 
be obtained from Mr. I. E. Winslow, engineer, 50. Bishopsgate-street 
Within, E.C. Tenders to tlie Engineer by March 5, at 1 p.m. 

Aston Manor.—The Corporation invite tenders for one 750-kw. 
Continuous-current dynamo coupled «lect to a vertical cross-com- 
pound engine, speed not to exceed 100 revolutiors per minute. Speci- 
fications from the Electrical Engineer, Electricity Works, Ohester- 
street, Aston Manor. Tenders before 12 noon cn Feb, 22. Sie 
advertisement. 

Manchester Ship Canal.—The Directors of the Dock and Ware- 
house Extension Company, Limited, invite tenders for the supply, 
delivery, and erection of 25 electric hoists and 10 electric fixed cranes 
for transit sheds. Specification, ete., can be obtained from Mr. 
W. H. Hunter, M. I. C. E., chief engineer, 41, Spring-gardens, Man- 
chester, Tenders by March 1. 

Battersea. The Borough Council invite tenders for the supply cf 
the following materials for the electricity department for one year 
from March 31: cosl, oil and epyine-room stores, carbons for are 
lamps, electricity meters, Forms of tender from the Elect rica! 
Engineer, Electric Light Station, Lombard-road, London, S. W. 
Tenders by 12 noon on 22nd inst. 

Birmingham Tame and Rea District Drainage Board. —Tender~ 
are invited for buildings and works comprised iu the erection of electric 
power station, refuse destiuetor house, boiler-house, weight office, two 
cottages, inclined approach roid, etc. Bills of quantitics, etc., may 
be obtained after Feb. 26 from Mr. J. D. Watson, engineer to the 
Board. Tenders by 9 a.m, on March 7. | 

Cambuslang (Sootland).—The Lanerk County Council invite 
tenders for providing and erecting engines, dynamos, switchboards, 
lamps, main and distributing cables, and other works necessary to 
provide a complete system of electrical supply within tho lighting 
district, Specificatione, etc., from Messrs, Hunter and Jack, 101, 
St. Vincent-street, Glasgow. Tenders by 10 a.m. on 29th inst. 


Greenwich.—The London County Council invite tenders for the 
supply and delivery of five tubular fue] economisers, of 320 tubes each, 
complete with scraper gear, and five motors with starting gear, for 
erection of the plant in the station at Greenwich, and dampers an 
frames for flues and chimney openings. Specitications, etc., may be 
obtained at the County Ball, Spring-gardens, S. W. "Tenders before 
10 a.m. on Feb. 16. 

Middlesex.—The Light Railways Committee of the County Council 
invite tendera for the work and materials required in the construction 
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of the permauent way (for electric traction), brid ze work. and road 
widenings connected with four lines of double trac*, junctions, etc 
Spe-ifica'ions, etc., may be obtained from Me. H. T. Wakelam. 
M. I. C. E., county engineer, Middlesex Guildhall, Wis'minster. 
Tenders by March 14. 

Isliagton.—Tendera are invited for the supply and laying oa the 
solid system and drawiog into existing couduits of lead-sheathed, 
aner-insulat-d, double-concentrio and triple-core high-tension 
eodera and low-tension distributors and pilot cable, with feeding, 
jun tion, and service boxes Specifications, etc., from the Borough 
El-ctrical Engineer, 50, Eden-grove, Holloway, N. Tenders by 
Feb 24. See advertisement in former issue. 


RESULTS OF TENDERS. 


Hampstoad.—The tender of Messrs. Babcock and Wilcox, at 
£3,879, for supplying and fixing three superheaters has been accepted. 


Harrogate.—Tlie tender of J. aud R. Richie, Middlesbrough, for 
the supply of 60 tons of cast-iron pipes, at £4. 12s 6d. u ton, deli- 
vered at Harrogate Station, has been accepted. 

Swansea.—The llarbour Trast have accepted the tender of Messrs. 
Chance Bios, of Birmingham, to supply the installation, at a cost of 
£100 (1,200 c. p.), for the Mambles lighthouse. 

London.—The Underground Electric Railways Company, Limited, 
have placed a contract for electric lifts for the whole of the Yerkes 
system of tube railways with the Otis Elevator Company, Limited. 
The works amount to about £350,000. 

Wimbledon. Tlie Urban District Council have accepted the tender 
of the Paterson Engineering Company, Limited, for a water-softener 
and filter, softened water storage tank, ete., in connection with the 
extension of their electricity works, at £1,153. 

London.—The Underground Electric Railway Company have 
accepted the tender of the Westinghouse Brake Company for the 
sigoalling equipment of 15 miles of double track, nad the tender of 
the British Thomson-Houston Company, Limited, for the motors to be 
usec! on the trains. 

Lowestoft.—The Town Council have received the following tenders 
for the provision of electrically driven plant: Blake, Knowles, and 
Co., £907: Reavell and Oo.. Ipswich, £750: R. W. Blackwell and 
Co., £1,114: British Westinghouse Company, £730: Hughes and 
Lavucaster, £1,057 : loversoll-Sargent Drill Company, £726 (acc-jited). 


Egremont (Chesbire). —The Wallasey Urban District Council have 
accepted the fullowing tender for supply and delivery only of about 
7,100 yards concentric armoured cables, together with joint boxes and 
section boxes: British Insulated and Helsby Cables, Prescot, concentric 
cable (5) 7s. per yard, tee junction boxes 233. each, straight-through 
boxes 188. 6d., compound for joint-boxes 84s. per cwt., section boxes 
£22 each. 

Kirkcaldy.—The Corporation have received the following tenders 
for seven motoreara for their tramways : 


British Thomson-Houston Company, Rugby* ............ £4,125 15 0 
Brush Electrical Engineering Company, Loughborough 4,055 O O 
Wittiog, Eborall, and Co., London ...... 5,939 0 0 
Dick, Kerr, and Co., London 4,151 15 0 
British Westinghouse Company, Manchester 5,702 0 0 


* Tender accepted minus spares. 
Leyton. The Urban L istriet Council have re-eived the following 
tendera for hot.water heating apparatus and electric lighting at 
Norlington-road school : 


Hot-water heating apparatus, 


Allin and Sons, Cambridge . - £461 0 0 
(. and E. Bradley, London e EA 507 10 0 
Brightside Foundry Company, BShetlield.................. — $1500 
Crittall and Co., London . 343 17 6 
J. Defries and Co., Houndsdite hh... ce nn. 404 14 0 
General lronfoundry Company, London 548 0 0 
Haden and Sons, London . 458 0 0 
J. T. Halsey, Stratford l!!! eoa Febre 2s 33415 6 
J. and W. Jeal, London 518 0 0 
Lancashire Heating Company, Manchester ‘accepted: .. 318 0 0 
R. H. and J. Pearson, Notting Hill ........................ 387 0 0 
Tamplin and Makovski, Redhill ............................ — 3855 0 0 
Troup, Curtis, and Co., Custom House .................. 355 5 3 
Werner, Pfleiderer, and Perkins, London 350 11 2 
Electric lighting. 
Allin and: sens 08) RP ERE a 651 6 1 
Barton and Co., Walthamstow nns. ͥ é 868 2 9 
Je Detrios; and SOD sss EEE tr nist nix RON wes 811 6 0 
Durrell and Co., U iyſ/ſ,,, 8 1,160 12 6 
Empire Electrical Company, Walthamstow ............... 850 15 6 
Haden and Sons ................. EL MO LM A 1,073 15 10 
UP Te Bay TS 762 0 0 
Ileadland ani Headland, Leyton 876 14 O0 
Jackson Bros., Plaistow........ suse cesses 815 5 0 
Lightwell Electric Company, Forest (iat. 976 15 0 
Nunn, Watts, and Co., Ci... 699 8 6 
R. H. and J. Pearson o 779 10 0 
W. Simmons, Strat ford UDP cece cece eevee 759 0 0 
Tamplio and Makoveki 0.. aaeeeo teens 860 0 0 
Troup, Curtis od.. bp HERE d 71113 0 
Troy and Co London uoo hier Per gs 1.125 0 0 
Vulean Electric Company, Stratford oe. 700 0 0 
Weston and Sons. City i.e 649 1 0 
J, A. Woods, Westminster 1,000 3 0 
W. R. Woodward, Forest Gate... PNE: 741 2 0 


The consideration of the tenders was deferred until the next meeting 
on March 1, 


ee — 


Croydon.—The (Corporation have accepted the tender of Messr-. 
Dorman, Long, and Co., at £2,905. 11s. 1d., for the smith and iron- 
founder's work required in extensions at their electricity works. The 
Electricity Committee have recommended for acceptance: the tender of 
the Alphone Custodis Chimuey Construction Company, at £3,825, 
for chimney sh«!t at the ele tricity works: and ths teuder of Messrs. 
Mellowes and Co, for glazing ths roofs with patent glaziog. 


BUSINESS NOTES. 


TRACTION. 


Pemberton.—Sanction has been obtained toa loan of £16,155 for 
tramway purposes. 

Bristol.—The Town Council are in favour of the tramways com- 
pany's proposed extensions. 

Cheadle —The High.street section of the electric tramways was 
opened for traffic last week-end. 

Paisley.—It is expected that the Paisley-Johnstone tramway will 
be opened for traffic during April. 

Glasgow.—The Town Council at their last meeting decided to make 
no change in the present 4d. fares. 

Leeds.—The ''split-turn" system of duties for tramwaymen was 
introduced this week on several routes. 

Llandilo. The District Council have decided to support the scheme 
for a light railway from Llandilo to Lampeter. 

Coventry.—'lhe tramways company propose to proceed with the 
relaying of the tramway to Bedworth almost immediately. 

Nelson. Consideration of the question of equipping two more care 
with top covers has been adjourned to the «nd ot the year. 

Colchester.—8St. Botolph’s-street ie to be paved with wood blocks 
in lieu of granite in connection with the tramway scheme. 

Calcutta. — We understand that au important extension of the 
electric tramway system is contemplated in the nesr future. 

Wolverhampton.—The Local Government Board have sanctioned 
a loan of £16,514 by the Corporation for tramway purposes. 

Whitley Upper.—At the next meeting of the District Council a 
proposal will be brought up for a light railway for the district. 

Sunderland. —Although the tramway accounts are not yet available, 
it is believe that thes show a profit of about £5.900 for the year. 

Batley.—The Council have agreed to pay £50 to the borough 
surveyor for services connected with the construction of tramways. 

Standish.—Application is to be made by the District Council for a 
loan to widen Wigan-road in connection with the tramway scheme. 

Burton.—The tramways have just completed the first six months 
working, during which period they carried 2,019,878 passseogers and 
took in fares £9,120. 

Burnley.—The last branch line of the Corporation electric tram- 
ways was opened for traffic at the close of last week. It comprises the 
Manchester-road and Todmorden-road sections. 

Rochdale.— The Tramways Committee have granted the request of 
the tramway men, who asked them to place the whole of the staff on 
short time rather than dismiss a number of the men. 

Bengal-Nagpur Railway.— According to Zatian Enginrerins, 
electrical developments on this system necessitate the engagement of 
an assistant electrical engineer, who will be particularly required for 
Kharagpur. 

Belfast. — On Monday a special meeting of the Town Council con- 
firmed the promotion in the present session of a Bill to acquire the 
undertaking of the Street Tramways Company and contiguous lines, 
and to adopt electric traction. 

Coatbridge.—On Friday Colonel Yorke and Mr. A. P. Trotter, of 
the Board of Trade, inspected the tramways betweeu Coatbridge and 
Airdrie, and on Monday the lines were opened for public traffic. It is 
the intention to have a Sunday service. 

Invercargill (N.Z.).—Messrs. Noyes Bros, of Melbourne and 
Sydney, have received the order for the design and construction of a 
complete system of electric tramways for Invercargill, New Zealand, 
The work is to be proceeded with at once. 

Soutbport-Liverpool Railway.—The first trip of an electric train 
between Southport and Liverpool, over the entire length of the line, 
was made early on Sunday morning. No date is yet given by the 
company for the probable openiny of the line. 

Ashton and Stalybridge.— Arbitration proceedings have been 
opened in London in connection with the purchase of the tramways in 
Ashton-under-Lyne and Stalybridge by the two corporations from the 
Manchester Carriage and Tramways Company. 

Newport (Mon.)--The Ratepayers’ Association is opposing the 
scheme fora single line up Stcw-hill, contending that a double line 
should be laid in accordance with the Act. The Counci! have applied 
for a loan of £60,500 tor the purpose of the tramway. 

St. Marylebone.—At the Borough Council meeting on Thursday 
last week a recommendation that they should adhere to their previous 
resolutions ayainst the London County Council's projected electric 
tramways along Tottenham Court-road and Edgware- road was rejected. 

Lowestoft. —The Tramways Committee report that the total receipts 
from July 21. 1903, to Jan. 16. 1904, amounted to £5.917. 78. 104. ; 
passengers carried, 1.305.009; total mileage run, 128,469 miles; 
0 receipts per day, £33. 4s. 10d.; average receipts per car mile, 

Tramway and Railway Competition. — At the half-yearly meet- 
ing of the Lancashire and Yorkshire Rajiway Company on Wednesday 
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Sir George Armytage regretted the circumstances which had reduced 
the dividend. Passenger receipts had been affected by tramway 
com petition. 

Hope and Castleton Light Railway.—The Light Railway Com- 
missioners on Wednesday held an enquiry into the application of a 
syndicate for powers to lay a light railway 24 miles long from Hope 
via Bradwell to Castleton. The Commissioners promised to recom- 
mend the granting of an order. 

Streatham.— The projected extension of the tramway from the 
present terminus, opposite the library, to the county boundary at 
Norbury has been abandoned owing to the Wandsworth Borough 
Oouncil's objection to the diversion of the line along Gleneldon-road. 
The scheme will no doubt be revived next year. 

Thornaby.—At the last Oorporation meeting it was reported in 
connection with the new Bill that the tramway company had agreed 
to pay an annual sum of £200 per mile of tram route in the borough 
from July 16 next, and subject to this and other details being 
incorporated in the Bill it was decided not to oppose it. 

Hong Kong.—Jidian Engineering says that progress on the tram- 
ways undertaking is not all that one would expect from the Far Eastern 
Settlement. The lines are still to be laid, and the overhead wires are 
being slowly erected, while the engines for the power-house have not 
yet arrived. They are on their way out, and the cars are due later on. 


Baker-street and Waterloo Railway Co.—The directors report 
that the capital expenditure during the past half-year amounted to 
£204,175. The estimated expenditure for the current half-year is 
£300,000. <A Bill has been deposited to authorise this company to 
acquire additional lands, raise farther capital, and for other purposes. 

Walsall.—The Tramways Committee recommend that, with a view 
to facilitate the traffic between Waleall and the Pleck, the overhead 
equipment between Milton-street and Prince.street, the Pleck, be 
reconstructed at au estimated cost of £320, and that a tender be 
obtained from Messers. R. W. Blackwell and Co. for carrying oat 
the work. 

Shoreditch.—The Borough Coancil have unanimously decided not 
to agree to the proposed underground conduit system of electrical 
traction for the tramways along the main thoroughfares of the 
borough unless a double track is laid down throughout, and the 
necessary improvement and widenings are carried out by the London 
Oounty Council at their cost. 

Halifax.—An electric car is to be equipped by way of experiment 
with Moseley’s patent wind guard. The Tramways Traffic and 
Construction Sub-Oommittee have been requested to consider the 
desirability of running single-deck cars on certain routes. The Town 
Council have decided to make an application to borrow £10,000 to 
provide additional generating plant for tramway purposes. 

Margam.—At the last meeting of the District Council a letter was 
read stating that a syndicate had been formed to apply to Parliament 
for power to construct an electrica] ttamway from Taibach to Aberavon, 
and asking that the Council approve the project, The Dolter Electric 
Traction Company enquired if tbe Council would entertain the idea of 
disposing of their electric lighting order. Both questions were referred 
to Mr. Prusmann, Swansea, for bis opinion. 

Dean Forest.—An ambitious scheme was unfolded before a public 
assembly in Cinderford town hall on Thursday last week for promotin 
a light railway in the district. The scheme is to build a three-rai 
track from Severn Bridge, Lydney, to Cinderford, a distance of 12 miles. 
The narrow gauge is for passengers and the broader one for minerals. 
The motive power is to be electricity, provided by means of a turbine 
plant on the Severn, and worked by the in-rolling tide. 

Newoastle.—A repeat order has been placed by the Corporation 
with the British Westinghouse Electric and Manufacturing Company, 
Limited, for Westinghouse magnetic brake equipments. This order 
covers 30 additional cars, the trucks of which are the Brill 21 E type, 
with 6ft. 6in. wheel base, 30in. wheels, and standard gauge. The poll 
of the ratepayers on the question of proposed extensions of the tram- 
ways has reeulted in a majority in favour of the proposals. 

Finsbury. — With regard to the proposed electric tramways in 
St. John.street and other thoroughfares of the borough, the Works 
Committee recommended the Council at their last meeting not to press 
for wood paving being laid close to the rails, seeing that, under present 
circumstances, this would interfere with the current ; but there was s 
stipulation that if experiments showed that this difficulty could at any 
time be got over, there should be laid the more silent paving. 

Darlington.—At the last mccting of the Town Council the Tram- 
ways Committee reported that they had visited Woodlands-road in 
order to inspect the method at present adopted for lighting that 
street, and recommended that the borough surveyor prepare a plan 
showing the position of the centre poles in Woodlands-road and North- 
gate and the existing lamp-posts, and also an estimate of the compara- 
tive costs of increasing the light either by means of gas or arc lamps. 

Linooln.—The Electricity Works Committee have considered plans 
for the electrification of the tramways, and have instructed their engi- 
neer to provide for the span system of overhead constructionf rom High 
Bridge to Alfred-street, and the centre-pole system from that point to 
Hamilton-road, and from the latter point to the Bracebridge terminus 
the span system. A sub-committee appoiuted to visit other towns to 
inspect the cars in use have reported to the committee, who have 
approved of their report. 

Stockholm (Sweden). —The electric tramways now under construc- 
tion are to be ready for use early this year. The tenders accepted for the 
new lines were sent in by Swedish and German contractors in combina- 
tion. The American bidders were unsuccessful in securing the contracts. 
The amount to be expended in the work is about £159,000. Several 
ether cities in Sweden—Gefle, Malmo, Norrkóping, Sundsvall, and 
others—are contemplating changing their strest ailway lines, from 
horse power to electric power, 


Gildersome.—At the meeting of the District Council on Monday, 
a letter was read from the British Electric Traction Company giving 
notice that they intended making an application to the Board of Trade 
to prolong the time limit for the vie isa of the railways autho: ised 
by the Morley and District Light Railways Order, 1901, until March 4, 
1 It was resolved that the Oouncil forward a letter to the company 
objecting to the postponement. 

Lambeth.—At the last meeting of the Town Council a resolution 

was carried instructing the General Purposes Committee to consider 
the expediency of obtaining parliamentary powers to purchase and 
work the London and Southern Tramways Company's undertaking. 
It will be remembered that the London County Council have decided 
not to purchase this undertaking, owing to the refusal of the Lambeth 
Council to contribute one-third of the cost of the street widenings 
involved in the electrification scheme. 
. Campbeltown —-It is announced that an important development 
is about to take place in connection with the sailings of the turbine 
steamers to Campbeltown. This is the laying of an electric light 
railway to Machranish, which in recent years has become a favourite 
resort with the tourist. The preliminary arrangements are so far 
advanced that a representative of the syndicate which has the scheme 
in hand will, it is undorstood, in the course of a few days meet and 
confer with the Town Council on the matter. 

Taff Vale Rallway.— Speaking at the half-yearly meeting of this 
railway, the chairman said powers had been taken to electrify the 
railway, but the directors found, on going closely into the question, 
that if motorcars with separate power were to be introduced electricity 
was not in it with steam, the prime cost being very much higher and 
also the cost of working and maintenance. They had, therefore, tried 
the experiment with steam, and the car between Penarth and Cardiff 
had proved to be a very great success, passenger traffic having largely 
increased. 

London Tabe Railways.—It has been decided to postpone the 
introduction of the Bill to authorise the coustruction ot the North- 
Eastern ‘‘tube’’ pending the report of the Royal Commission, which 
means that the scheme will not be proceeded with this session. The 
favourable reception accorded by the Parliamentary Committee, the 
Royal Commission, and the public to the proposal for a tube from 
the City to Hammersmith by way of Piccadilly has led to its being 
revived, and the Bill will be redeposited in time for its consideration 
next session. 

Woolwich Tube Scheme.—The promoters of the Bill for con- 
structing an electric railway under the Thames from North to South 
Woolwich have deposited the estimates of the cost of the proposed 
scheme. The total cost of the railway and works is estimated at 
£233,276. It is proposed to construct a single line nearly seven 
furlongs in length with stations at both ends only. To provide the 
ne3essary fands it is proposed to form a company with a share capital 
of £240,000, and power to borrow £80,000 for the equipment of the 
line when completed, 

Barrow.—-A further service of electric tramways was inaugurated at 
Barrow-in-Furness on Saturday. The tramways are under the control 
of the British Electric Traction Company, who have obtained a con- 
cession from the Corporation on a 21 years' lease, the Corporation 
having the right to purchase the trams at every period of seven years 
at a valuation. The new routes opened are from the town hall to 
Furness Abbey terminus, and from the town hall to Roose Station. 
Two other routes are in process of construction, one from the town 
105 to Ramsden Dock, and the other from the town hall to Walney 

er ry. 

Torquay. — Under their agreement with the Dolter Electric Traction 
Company the Town Council are to supply current for working the 
tramways when constructed. The minimum payment for this service 
is to be £100 a month, or £1,200 a year, which is estimated to yield 
a profit to the Council of £120 per annum. At the last meeting of 
the Town Council the electricity undertaking came in for some criticism, 
and it was suggested that expert advice should be obtained with regard 
to it. Eventually the committee's report was referred back with 
a view to reducing the expenditure, if possible, without impairing 
efficieucy. 

Queensland.—According to an Australasian contemporary, attention 
has been called to the fact that the regulations recently issued by the 
Post and Telegraph Department dealing with the interference with 
telephone and telegraph lines by electric tramways, etc , may seriously 
interfere with the railways. About Brisbane the railway stations are 
lighted with electricity, and so are the tunnels, and it is believed that 
if the Post and Telegraph Department's regulations applied fully the 
cables would have to be pulled down and others substituted. In the 
same way, if electric traction was established on the railways the two 
things would clash. : 

Blackburn.—At the last meeting of the Town Council a councillor 
asked for an explanation of the cause of the loss on the tramways. He 
found that for the last month there was an inorease in the mileage of 
12,133, and a decrease in the passengers carried of 5,625. Alderman 
Thompson, in reply, said he supposed the falling otf in the tram traffic 
was because there were not sufficient people prepared to ride and pay 
the fares. They could not be iade to use the trame. Another 
councillor, however, suggested that while people could not be made 
to use the trams, they might be induced to do 8o. That had been 
done in other towne, 

Paris.—The two parties in the tramway strike haveat length agreed 
to accept the offices of a third mediator, in the persen of M. Pierre 
Baudin, formerly Minister of Public Worke, who on Wednesday met 
Messre. Lax and Moreau, representing respectively the company and 
the men. After a long diacussion the three arbitrators decided that 
they were incompetent to deal with the question of hours. Ultimately 
they sent the company an intimation to allow the men to start work 
within 24 hours on the system which obtained before the present 
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dispute arose, this arrangement to continue until the Prefect of Police 
has revised the regulations. 


Stookport.—A special meeting of the Tramways Committee was 
held last Friday for the purpose of appointing a tramways manager 
at a salary of £300 per year and a clerk to commence at £100 per 
year. In respect of the former position the committee interviewed 
six candidates. In the voting Mr. A. T. Eardl: y was recommended for 
the position by a unanimous vote. Mr. Mirdley, who is 52 years of 
age, at present holds the position of committee clerk to the Corpora- 
tion. On the matter coming up for confirmation at the Town Council 
meeting, however, the appointment was rejected. Mr. Preston, of 
Rochdale, was appointed to the post of clerk. 


Morley.—At the last meeting of the Town Council a letter was 
read from the British Electric Traction Company stating that the 
directors regret that at present they are unable to fix a date for the 
commencement of the light railways in Morley and district. The other 
lines which have been constructed in Yorkshire have not proved at all 
remunerative, and it is not possible, therefore, in the present depressed 
condition of the money market to raise capital upon sufficiently favour- 
able terms to justify proceeding with the undertaking at present. The 
directors, however, hope that it will not be long before financial con- 
ditions improve so as to justify them procezding with the lines. 


Swansea. —The Tramways Committee reported to the Town Council 
at their last meeting (1) ou the proposed double line of tramways 
through Oxford.street, and that they have decided to ask the Board 
of Trade to approve of it; (2) the paving of Wardfield-strect and 
Drva-road and the side street; (5) the construction of the Brynhyfryd 
seucion of the line; (4) the lowering of the Harbour-road unde: the 
Great Western Railway bridge. The report was adopted. It was 
suggeste ì that the heat from the dust destructor should be used to 
raise steam for producing clectrical energy to work the Brynhyfryd 
aud other sections of trams. The consideration of the proposal was 
adjourne 1 until the next meeting. 

Worcester.—The conversion of the city tramways to electric trac- 
tion has been so far completed after eight months’ work that a public 
service was inaugurated on Saturday over the St. John's, Barbourne, 
Shrub Hill, and Rainbow Hill sections. Colonel Donop and Mr. A. P. 
Trotter inspected the system on Saturday morning, and expressed their 
entire approval. The chairman of the Electricity Committee of the 
Corporation (Mr. A. H. Parker) entertained a large number of guests 
at the Hylton-road station, which has been erected primarily for 
supplying power to the trams, and switched on the current. A trial 
trip was then made by the Mayor (Mr. J. 8. Cook) aud other members 
of the Corporation, and the public service inaugurated. 


Additional Traffic Returns.—Anglo-Argentine, £1,952 increase; 
Barcelona Ensanche y Gracia, £58 increase ; Barcelona, £114 decrease ; 
Brisbane, £305 decrease (month of January, £10,425, decrease £224) , 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,659 ; Buenos Ayres and Belgrano Electric, £337 iucrease 
(month of January, £14,055, increase £962) ; Calcutta, £496 
desrease; Cape Town (month of January), receipts £18,213, expendi- 
ture £8 305; Isle of Thanet Electric, £5 decrease ; Lisbon Electric 
(raonth of November), receipts 91,526 milreis, expenses 62,069 milreis ; 
Mexico Electric (month of January), receipts £45,400, expenses 
£29,000 ; Perth Electric, £184 increase (for the year 1905: receipts 
£62,097, expenses £354,871); Port Elizabeth (month of December), 
receipts £4,674, expenditure £2,962. 

Batley Accident.—Major Druitt, in his report on the derailment 
of an electric car at Batley on Jan. 16, resulting io injury to the driver 
and five passengers, attributes the entire blame to the driver, Bowers, 
who, according to Major Druitt, drove the car at an excessive speed ou 
approaching the curve near Mr. M. Oldroyd’s house. Bowers alleged 
that when he applied the Westinghouse brake it had not the slightest 
effect, bat Mejor Druitt says the brake was found to be in good order 
after the accident. Thcre is an appreciable interval of time between 
the moment of applying the Westinghouse slipper brake and the 
braking ell:ct being felt, and Major Druitt thinks it most probable 
that Bower, feeling no immediate etiect on the car, jumped to the con- 
clasion that the brake had failed, and at once took it off, intending to 
stop the car by another method. He had no time, however, and in his 
hurry performed the wrong motions. 

East Cheshire.-——AÀ company has been formed, under the title of 
the East Cheshire Light Railways Syndicate, with the object of obtain- 
ing powers to construct a system of light railways, some seven miles in 
leogth, commencing at the borough of Stalybridge and running to 
Mottram, Hollingworth, and Glossop, with a branch from Mottram to 
Broadbottom and a further branch trom Hollingworth to Tintwistle. 
If the powers are granted, the scheme will virtually form a janction of 
light railway systems connecting the Manchester, Ashton-under-Lyne, 
Oldham, Stalybridge, Mossley, Dukinfield, Denton, Hyde, and Stock- 
port electric tramways with the Glossop and Hadtield electric tramways. 
A generating station is to be erected on the centre of the system at 
Mottram, near the highway. Powers are also sought, should it be 
thought advisable, to take electrical energy from the Stalybridge, 
Hyde, Mossley, and Dukinfield Tramways and Electricity Board or 
fcom the Glossop Tramways Company. 

Tramway Statistios.— According to a return issued by the Board 
of Trade, during the 12 months ended June 30 last there were 1,772 
miles of light railways and tramways open for public traftic, and of 
these 1,258 miles were worked by electricity. During the preceding 
year there were 1,481 miles open, and in 1878 there were only 269 miles 
available. The number of horses used on tramways in the year under 
review was 20,005, compared with 38,777 ia 1898, and the number of 
locomotive engines 334, against 589 iu 1898—figures which speak with 
striking emphasis of the advance made in the utilisation of electricity 
as a motive power during the last six years. In 1878, the first year 
of which details are given, there were 1,124 cars, which carried 
146,001,223 passengers, while in 1903 there were 8,951 cars, with a 


total number of passengers carried of 1.681, 984,655. The net receipts 
last year were over 24 millions. compared with under a quarter of a 
million in 1878. Of the total mileage 1,067 miles, or nearly two-thirds 
belonged to local authorities. 


Bury, Rochdale, and Oldham — Another conference of local 
authorities interested in the acquisition of the Bury, Rochdsle, and 
Oldham Steam Tramway Company's undertaking has been held. It 
was reported that all the authorities except Whitefield had agreed to 
the terms offered by the tramway company in the draft agreement, and 
that Whitefield would come in provided they could have the same terms 
as the other authorities. To this, however, the company ot ject, holdir g 
that Whitefield failed to give the necessary notice at the proper time, 
and that the matter must be referred to the arbitrator to decide whether 
and what Whitefield must psv the compensation for the seven years 
during which they are entitlea to retain possession of the lines. After 
some conversation it was resolved to ask the contracting authorities to 
seal the sgreemept as early as possible, and it was also decided to ask 
the Board of Trade to sppoint an arbitrator at once, and to instruct 
him to make an inspection of the lines as speedily as possible. The 
outcome of this will be that as soon as the lines have been inspected 
the work of reconstruction will be commenced. 

North Metropolitan Tramways.—Speaking at the half-yearly 
meeting of the North Metropolitan Tramways Company on Monday 
Mr. George Richardson said the decreases in the number of cars run, 
miles opened, miles run, passengers carricd, an in traffic receipts 
were due to the «everance by the transfer of the lines, etc., to the 
Metropolitan Electric Tramways Company and the West Ham Cor- 
poration, tor both of whom this company had been and still was 
working tle linee. With reference to the attitude of the London 
County Council as to the electrification of the lines leased to the com- 
piny—the lines always referred to by the Council and in the news- 
papers as the Council's northern tramways—it was quite true that 
the company had demurred to the introduction of the conduit system, 
but it was not fair to suggest that it had done more than that, or 
that it had refused to co-operate or assist the Council in the matter. 
The directors had in no way changed their views that the overhead 
system of traction could be more rapidly and economically established 
than was possible with the conduit system, with the minimum amount 
of disturbance and inconvenience to the public. 

New Issue.—Subscriptions are invited for an issue of £500,000 
5 per cent. deferred ordinary B” shares ef £10 each, fully paid, 
in the Great Northern and City Railway Company, at the price of 
£6. 102. per share. The company, which has an authorised sha:e 
capital of £2,010,090. has issued £1,5€0 000 of it, and, in addition, there 
is £504,216 of 4 per cent. debenture stock. After providing for the 
interest on the debenture stock. the net earnings of the company are 
divisible as follows: (/) a dividend on any preference shares which 
may be issued in tlie future ; (^) a dividend at the rate of 4 per cent. 
on the A shares; (^) a dividend up to 5 per cent. on the " B 
shares, Auy profits remaining thereafter are divisible pre vt between 
the A" and B shares, and the A" and B” shares bave equal 
voting rights. The present issue is offered by and on behalf of the 
contractors for the line, S. Pearson and Son, limited. It is estimated 
that. after discharging debenture interest and the 4 per cent, dividend 
on the A" sharee, a balance of over £28.000 will remain available 
lor the B "shares, equal to a distribution of over 52 per ceut. on that 
security, or 5 per cent. on the price at which the shares are now offered. 
The lists close to-day (Friday). 


Sydney (N.8.W.).—It has been more than once stated by the 
Railway Commissioners that their inability to extend the electric 
tramway system to certain suburbs of Sydney is due to the fact that 
the power-house at Ultimo was working up to full pressure. Indeed, 
it has becn stated that the ''load " at present carried by the electric 
installation at the head station is far too great, and that it would 
be iu the interest of the public if there was a greater margin of 
power than exists at the present time. In order to meet the great 
and «cowing publie demand for electric traction the Railway Com- 
mitsiuners some months ago called for tenders for the supply and 
erection of additional machinery at the Ultimo power-house. Forty- 
one offers were received, and were submitted to the careful examina- 
tion of the electrical engineers of the tramway service. The Com- 
missioners, after careful considcration. recently decided to accept the 
tender of Messrs. James Howden and Co., of Glasgow, submitted 
through their local agents, Messrs. W. and A. M'Arthur, Limited. 
The tender provides for the installation of a steam-turbine plant 
manufactured by Mesers. C. A. Parsons and Co., Limited, of Newcastle- 
on-Tyne. It is to be provided with Babcock and Wilcox water-tube 
boilers and automatic stokers, The cost of the additional power will 
be about £48 000, and it is expected the plant will be in running order 
in about 12 months. — N.S Wo. Je, Budait, 

London County Counoil.—The Highways Committee of the 
London County Council propose to purchase spare car-ploughs for the 
rolling-stock for the New Cross and Greenwich line. The estimated 
cost is £1 500. The number of cars ordered from Mesers. Dick, Kerr. 
and Co. for the kennington-to-Streatliam section is 80, and arrange- 
ments are being made to have these equipped with lifeguards. The 
committee proposed to engage clerks of works to supervise the erection 
of car-sheds, sub.stations. etc., and are authorised to spend £27 
weckly for 12 months for that purpose. Work will soon be com- 
menced on the erection of a sub-station for the electrical working of 
the eastern portion of the Councils northern tramways. A sum of 
£5,000 has been voted for the purchase of a site for the building. 
There was a spirited passige-at-arms when Mr. Benn was ‘‘ peppered ” 
with questions from the Moderate. benches on the subject of recent 
collapses in the system. Mr. John Burne. M.P., however, brought 
the matter to a head by raising similar points ia connection with the 
London United Tramway system, and in reply to the whole series of 
queries Mr. enn made an interesting statement. With regard to th: 
recent stoppages, Mr. Benn stated that a new plough had been tested 
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with most satisfactory results, and he hoped all difficulties would soon 
be overcome. The system of employment adopted by tlie Council 
represented & sum of £55,000, and, as to accidents, the Council had 
been more fortunate than any other electrical undertaking in London. 
The new lifeguard also was working most successfully. 


Camberwell.—At the last meeting of the Borough Council the 
following letter was received from the clerk to the London County 
Council: ''The attention of the Council has been directed to the 
inconvenience which arises in regard to the working of the electrical 
tramways owing to the accumulation of mud in tbe track conduits. 
This ditficulty would be obviated to a considerable extent if arrange- 
ments could be made for the mud, etc., in the roadway on either side 
of the tramway conduits to be swept to the sides of the carria:-way. 
By this means the accumulation of refuse in the conduits would be 
greatly lessened, and the Council wouid be enabled to exercise such 
control over the cleansing of the tramway works as would ensure a 
quicker and more regular service on the lines affected. I am directed 
to ask the Council of the metropolitan borough of Oamberwell to be 
so good as to take the matter into consideration with a view to steps 
being taken for the sweeping of the roads referred to being carried out 
in the manner suggested. The Council is confident that the Borough 
Council will co-operate with it in taking measures to render the tram- 
way service as efficient in every way as possible, and it will be glad to 
learn that the Borovgh Council will assist it in the direction indicated." 
It was decided to inform the County Oouncil that the Borough Council 
are assisting the County Council as far as possible in this matter, but 
desire to point out that it is absolutely impossible to cleanse the centre 
of the roadway without brushing across the conduit slot. The Council 
decided to adhere to their decision to make a one-third contribution 
towards the cost of street-widenings in connection with the proposed 
tramwaya to Forest Hill. 

Exeter.—The Electri: Traction Committee have received a report 
from the city surveyor and electrical engineer on the first cost of con- 
struction and the working expenses of the conduit system of electric 
traction, also on the first cost and working expenses of the conduit 
and trolley systems combined as applied to the tramway scheme. The 
total reduced single length being within 54 chains of 12 miles, they 
have adopted this ligure in their calculations. The estimated extra 
cost of the various lengths of conduit system, substituted for the 
trolley system, in each case is as follows: Scheme 1—condnit system, 
£8,175; trolley system, £2,7356—excess of conduit ovor trolley, 
£5,440. Scheme 2—conduit system, £13,172; trolley system, 
£4,065—excess of conduit over trolley, £9,107. Scheme 3—conduit 
system, £16,791; trolley system, £5,329—excess of conduit over 
trolley, £11,462. The estimated annual charge on the three schemes 
sre: Scheme 1, total extra annual cost, £614; Scheme 2, £915; 
Scheme 3, £1,050. In other words, the additional annual cost under 
Scheme 1, the chen; est of the three schemes, will amount to a sum 
equal to more than one-third of the total management expenses under 
the trolley system, and the other schemes more in proportion. The 
committee recommend that the tramways to be laid by the Corporation 
be equipped on the overhead trolley system throughout; that the city 
engineer and surveyor and the electrical engineer be instructed to at 
once prepare plans, etc., for the two sections it is desired to construct, 
with a view of tenders being iuvited ; also to prepare a report as to 
the best siz: and type of car to be adopted, and that they be 
empowered, if thought desirable, to visit the works of the makers of 
standard cars. l 

Rugby and District Light Railway. — Sir Herbert Jekyll has held 
an enquiry into the objections against the confirmation of an order 
authorising the construction of light railways in the urban and rural 
districts of Rugby. Mr. Robert Green (engineer) said he thought 
the cost per mile, taking the whole cost, including equipment, would 
be about £13,000. His estimate was £62.540 plus £17,660 for cost of 
widenings and extia expenses. Mr. Shillitoe said he appeared as a 
ratepayer representing business men. They thought that the company 
in 21 years, or at any 1ate some period less than 35 years, would amply 
recoup themselves for all their outlay, and it would be greatly to the 
advantage of Rugby that the Council should have the option of pur- 
chasing. He had a petition from between 400 and 500 ratepayers. 
Sir Herbert Jekyll doubted whether the Board would he disposed to ga 
behind the agreement which bad been come to between the local 
authorities and the promoters in a matter of this kind. On behalf «f 
the Rughy Gas Company an attempt was made to obtain the addition 
of a proviso to the clause relating to water-mains as follows: ''To 
ivl mit of any new service pipe which the owaers may desire to lay 
down in connection with any such main being lsid horizontally with 
ths same.” It was argued for the company that it was very important 
that the service pipes should be luid horizontally, because if a bend of 
any kind should take place in the pipe water was likely to accumulate, 
which would cause a stoppage nud interfere with the gas eupply. This. 
it will be seen, is a development of the case of the llford Council and 
the gas company, where the Courts held that it was a reasonable 
requirement that the Council, in constructing their tramwavs, should 
do to in such a manner that the new service pipes to the gas-mains 
might be laid horizontaliv. Sir Herbert Jekvil said the point would 
be considered, but he did not consider the Board would think there 
Was much in it, 

District Railway.—The Underground Electric Railways Company 
cf London, Limited, have placed the contract for the signalling equip- 
ment of the 15 miles of doable track of the Metropolitan District Rail- 
way with the Westinghouse Brake Company. The siguals for this 
installation will ba worked automatically on the Westinghouse electro- 
pueumatic system, and are about 200 in number, the service in the 
tunuels being arranged for trains running at intervals of about 14 
minutes. A new form of combined signal motor and arm will be 
employed. These motors, together with train stops, relays, and other 
special apparatus, are now being manufactured by the Westinghouse 
Brake Company, Limited, at their works at 82, York.road. King’s 


Cross, N. This system of automatic signalling has already been in 
service for some months on the Ealing and Harrow branch of the 
Metropolitan District Railway. The Underground Electric Railways 
Company have also placed a contract for electric lifts for the whole of 
the Yerkes system of tube railways with the Otis Elevator Company, 
Limited, of London. The works amount in value to about S350, 000 — 
the largest contract for passenger lifts which has ever been placed in 
this country or abroad. The lifts will be electrically operated from the 
Chelsea generating station, from which electric power will be furnished 
for the three railways comprising the system—namely, the Baker-street 
and Waterloo, the Charing Oross, Euston, and Hampstead, and the 
Great Northern, Piccadilly, and Brompton Railways. The under- 
ground stations will be fitted in most cases with four and in some cases 
with six lifts each. The lift machinery will be of the Otis type, and 
precautions will be taken to ensure the security of tbe public by the 
adoption of special safety appliances and of non-flammable material 
throughout the mechanism and its accessories, The tender of the 
British Thomson-Hotston Compavy, Limited, «f Rugby, has been 
accepted for the motors to be used on the trains. In connection 
with this it is interesting to recall that the Sprague Thomson- Houston 
system of multiple-unit control was a short time since decided upon 
for the trains of the District Railway, the contract being awarded to 
the British Thomson-Houston Company after extensive competitive 
trial and thorough examination into the merits of the various systems. 
This follows the example set by the Central London Railway, Great 
Northern and City Railway, aud the North-Eastern Railway at 
Newcastle. 

North-Eastern Railway.— According to the Yorkshire Post, it is 
expected that the work of electrifying the suburban lines of the North- 
Eastern Railway in the neighbourhood of Newcastle will be finished 
by Easter, and it is possible that a portion of them may be in use 
before them. The actual road-bed work has been completed in the 
most populous part of the system for a week or two, and the most 
important trials are expected to take place on the 14th inst. Delay in 
the use of the lines is caused by the station alterations fur the con- 
version of the three-phase electric current, and the completion of the 
new power station of the Newcastle Electric Supply Company, who 
are to supply current. The three-phase current will be supplied at 
5,500 volts and at a periodicity of 40 cycles per second, and will be 
transformed into continuous current for the working line. Thirty-seven 
miles in all, or 82 miles of single track, are being converted, enclosing a 
populous oblong piece of land between Newoastle and the sea, while one 
tongue will run westward as a light railway to the village of Ponteland, 
eight miles from Newcastle. The whole of the electrical equipment 
of the track has been carried out by the British Thomson-Houston 
Company, of Rugby. The conductor rails are of special high-con- . 
ductivity steel, weighing 80lb. per yard. These rails are 19jin. from 
the gauge line, and ace outside the running rail. The return is se»ured 
by bonding the track rails with a special fishplate, designed by Mr. 
Charles Harrison, engineer to the line. The plant for the new power- 
house at Wallsend is being supplied by Messrs, C. A. Parsons and Co., 
and the installation includes one 2 000-kw. turbo-alternator with 
exciter, and two 3, 500-kw. turbo-alternatora with exciters. The 
turbines will be of the regulation Parsons type. ‘The speed is 
1,200 revolutions per minute, and the larger sets are capable of au 
overload output of 5,000 kw. for two hours. The rolling stosk is 
being bult at the N.E.R. works at York, and includes motor 
coaches and trailer coaches from the designs cf Mr. Wilson 
Worsdell the locomotive superintendent. Tne cars are of the 
open-corridor tvpe, lighted and heated by electricity, and painted 
to standard N E R colours. Each coach is carried oa two four-wheel 
bogie trucks supplied by the Thomsou-Houston Company, and con- 
structed by the Brush Electrical Engineering Company to Mr. 
Worsdell's specification. The collector shoes are carried by an oak 
beam on either side of the truck. -Each coach is equipped with two 
150-h.p. motors carried on one bogie track, The train unit is to con- 
sist of two motor coaches with trailer between. The motor coaches 
have drivers’ compartments at one end, but a few also have con- 
trollers in the vestibule at the ether end. The Sprague-Thomeon- 
Houston multiple-unit control system is used throughout. The ordinary 
stopping train will take 23 minutes for the journey from Newvastle 
to Tynemouth, travelling at 22 miles an hour including stops, 
instead of 38 minutes as now, while the express will take 15 minutes 
instead of 20 minutes. The Quayside branch for goods is 
being treated separately, and will be worked by two elestric 
locomotives capable of hauling a train of 150 tons up a gradient 
of 1 in 27 at from nine to ten miles per hour. The Wolseley 
Company, of Birmingham, have for a considerable time been 
engaged upon the construction of a petrol-driven motor train for 
the North-Eastern Railway Company. The first of the cars was 
dispatched some time ago, and has just had its trial trip. It was 
tested over 60 miles of the ordinary track, and came out of the ordeal 
most successfully. The journey was accomplished without a hitch of 
any description, ard in addition the car was found to do its work upon 
a most economical basis. The consumption of petrol worked out at the 
low rate of one pint per horse-power per hour. A speed of 40 miles 
was often attained, and on the whole journey, including four stoppages, 
the average showed a speed of 30 miles an hour. A gradient of some 
magnitude was climbed with the greatest ease. The coach, which 
weighs 35 tons, resembles an ordinary long pas enger carriage. Curient 
is generated by an 80-h.p. motor driviog a dynamo. The new cars are 
intended to be used on the suburban lines at Newcastle. 


LIGHTING AND GENERAL. 
Colchester. —The Electric Light Committee have decided to extend 
the mains to Mile Fad Village at a cost of £410. 


Margam.—The erquiry into an application by the Council to borrow 
£15,000 for electric lighting has been adjourned, 
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1 1 Bridgend.—The Urban Council have resolved to take stepe to pro- 
a transformer sub-station at Oldcastle at a cost of £250. 


Wmithfield Market.—The market was plunged in darkness on 

wpeeday night owing to the bursting of a steam-pipe. 

mouth. — The Electric Supply Corporation propose to start work 
$n in connection with the electric lighting of the town. 


E: Merthyr.—The Urban District Council have approved a scheme for 
tor lighting. which includes the erection of a number of arc lamps. 


Si Bognor.—The Board of Trade have extended the period for revoking 
nee Urban District Council’s electric lighting order for another six 


p s nmittee shows an estimated profit of £400 on the coming year's 
Merking. 

Beckenham (Kent).— With regard to the fire in the electric light 
PC ed works it is reported that the buildings have been entirely 
+Worohester.—The Town Council are taking steps to negotiate with 
Mnpanies desirous of obtaining a transfer of the Council's electric 
ing order. 

eon. The total number of 8. c. p. lampe or equivalent is now 
7a; total number of 8-0. p. lamps connected, 9,665; and the 
Birimum demand to date, 470 amperes. 

P n.—The Borough Council have agreed to a notice from the 
mpton and Kensington Electricity Supply Company of intention 
may mains along a portion of Redcliffe-square. 
atm London Electric: Supply Co. —The directors announce that, 
et to final audit, they recommend a dividend on the ordinary 
es at the rate of 5 per cent. for the past year. 
Nrigbton Telephones. —The manager has reported that by March 1 
750 subscribers will have been connected to the Corporation 
m, and the rentals will be charged from that date. 
Ewer meniston.—A canvass is being made for customers who would be 
ing to take up lights provided an electric installation was laid 
in the village. e Lighting Aot is to be adopted. 
Mebburn.—The District Council have decided to instruct the 
rthern Counties Electricity Supply Company to complete the 
ating of the urban area by electricity as early as possible. 
T3Derby.—It has been decided to grant to the National Telephone 
me avemmpany permission to place and maintain wires underground in such 
eie as may from time to time be approved by the Corporation. 
Sar net.—A draft agreement between the Urban District Council 
Ee o the North Metropolitan Electrical Power Distribution Oompany, 
er the Council's electric lighting order of 1900, has been approved. 
a A on.—The number of electric light consumers on Jan. 15 was 
* X jas against 141 in December. The number of street lampe con- 
ned to the electric light at that date was 115 as against 98 the 

i révious month. 

4 Jeoles.—The Public Lighting and Electrical Supply Committee, 

I»: Mating inspected the lighting in the vicinity of seven streets, have 
E... Mmbructed the electrical engineer to prepare an estimate of the cost of 
wei: C iaaproved lighting. 

E "-howestoft.—Additional street-lighting has been agreed to by means 
16,0. p. lamps fixed to the trolley standards, at a capital charge of 
> ££ The annual charge for lighting: (including repsyment of 
. -@ppital and interest) will be £55. 
V7. Waal. The Guardians have decided to light their new buildings 
5 eby electricity. Incandescent gas brackets have been put in as a test, 
but the committee which had had the lighting question in hand would 
not recommend gas for the new buildings. 
' — 'WMialton.—Callender's Cable and Construction Company began lay- 
^". dng the cables for the purpose of lighting the streets, etc., by elec- 
. tricity ou Tuesday morning, and they are pushing on the work 
` vigorously by the aid of a large staff of men. 

Madrid.—The Public Works Department require tenders for the 

. onstruction and the working of an electric tramway from San Cristobal 
„ de la Laguna à Tacoronte, in the province of Canarias. The adjudica- 

tion will take place on March 23, at 12 noon. 

' ^ — Oswestry.—The Town Council have accepted the tender of the 
4 electric light company for lighting and repairing the 12 arc lamps in 
A the Cross Market at £36 per annum, and sn agreement has been 

| entered into with the company for seven years. 

Telegraph Construction and Maintenance Co.—The directors 
propose paying a dividend of 10 per cent. (£1. 4s. per share), togecher 
with a bonus of 5 per cent. (12s. per share), in addition to the 6 per 
cent. already paid, making 20 per cent. for the year 1903. 


* Bangor.—The electrical engineer's (Mr. Price White) last report 
atates that on Jan. 23 the works were supplying electricity to 8,628 
8-c p. lamps. During the four weeks ended Jan. 23 there was an 
increase of 18 per cent. in the number of units of electricity sold. 


National Telephone Co.—The directors recommend a dividend 
for the half-year ended Dec. 31 last at the rate of 6 per cent. per 
annum on the preferred stock, and 5 per cent. per annum on the 
deferred stock, carrying £110,000 to reserve and about £10,500 
forward. 

Morley.—The borough electrical engineer in his last report stated 
that the output of electricity during the month ending Dec. 31 was 
24,435 units, as compared with 17,129 units the same period of the 
previous year, being an increase of 6,306 units. The lamps connected 
to Jan. 22 numbered 11,262. 

Kensington and Knightsbridge Electric Lighting Co.— The 
directors recommend a dividend for the half-year ended Dec. 31 at the 
rate of 10 per cent. per annum and a bonus of 2 per cent, for the year, 
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making, with the interim dividend psid Aug. 1, 12 „per cent. for the 
year, leaving a balance of £8,289 to be carried forward. 

Glastonbury.—The Somerset County Council are opposing the 
application of the Town Council for a provisional order under the 
Electric Lighting Acts, but the Town Council, acting under the advice 
of their parliamentary agents, have deoided not to assent to the 
insertion of the clauses required by the County Council. 

Municipal and County Club.—At the louse dinner of the 
Municipal and County Olub, held on the 8th inst, Sir Francis 
J. 8. Hopkodd, K.C.B., C.M.G., Permanent Secretary of the Hoard 
of Trade, was the guest o! the evening. Mr. Laurence Gomme, the 
president, occupied the cheir. A most successial entertainment 
followed. 

Colyton (Devon). —At a parish meeting last week it was decided to 
take steps to light the town by electricity, and a committee was 
appointed, consisting of Dr. Cosens, Rev. R. Turner, Dr. Evane, 
Messrs. J. I. Scarbrough, Follett, E. H. Cumming, Pitcher, Murley, 
Stokes, Baker, Strawbridge, and W. Board (secretary), to further 
consider the question. 


Bonnyrigg.—At a meeting of the Town Council on Wednesday a 
ratepayers' petition was presented suggesting that some arrangement 
might be made, in view of the early introduction of electric lighting in 
the neighbouring burgh of Dalkeith, for an extension of the electrical 
system to Bonnyrigg. The matter was remitted to the Lighting 
Committee of the Council. 


Telegraph Rates to Egypt. -A 7'/,-« correspondent writes from 
Alexandria on Jan. 29: [t is announced that the telegraph rates 
between England and Egypt will be reduced to 1s. 5d., instead of 
1s. 10d. and 1s. 7d., a word on and from July 1 next, at which date 
the revised rules and regulations adopted at the recent Telegraph 
Conference will come into force.” 


Middlesbrough.—It is stated that the Corporation, who received 
sanction to borrow £2,000 for street-lighting some months ayo, have 
used that amount in other directions. neequently the Local 
Government Board have declared that when the Council apply fir 
another electric loan, they will deduct the £2,000 unless the thorough - 
fares have been illuminated with electricity. 

New Branches —Mesers. Sybry, Searls, and Co., Limited, Cannon 
Steelworks, Sheffield, suppliers of tool and mining steels, crucible steel 
castings, rock drills, ete., hava opened a London office at 46, Queen 
Victoria-street, E. O. The Paterson Engineering Company, Limited, 
have opened an office at Amberley House, Norfol«-street, Strand, in 
connection with their business in the South cf England. 

Ravensthorpe.—The Yorkshire Electric Power Company last 
Thursday submitted tc the Council a scale of charges for lighting 
and power. This varied from 4d. to 14d. per unit. It was suggested 
that the Council might consider the question of taking current iu 
bulk and distributing it. The clerk was instructed to bring the 
matter up again along with the company’s Act of Parliament. 

India.—A correspondent writes to 7/% iu Engineering that the 
progressive Burma hill station of Thandaung is going in for lighting 
ite school with electric light. The station is fortanate enough to 
have an engineer in charge of its sawmill who understands electricity. 
and there is any amount of water power available. Thandaung may 
possibly have its roads lighted by electricity even before Rangoon. 


Motor Sales.—The British Westinghouse Electric and Manufac- 
turing Company report recent sales of S.B. direct-current motors to 
the Great Northern Railway, Mesers. Babcock and Wilcox, the 
Newcastle and District Electric Lighting Compauy, the South 
Durham Steel and lron Company, Messrs. K. Newell and Co., 
Messrs. Mille, Eaglish, and (., and Measrs. Monks, Hall, and Co. 


Torquay.—The Town Council have resumed the discussion of the 
recomneudation of the Electric Lighting Committee to apply for 
sanction to Lorrow £42,500 for à new light and power station. 
transferring the present station from underneath the Beth Saloons 
to Upton Vallev, the estimated cost of the station buildings and 
chimney shaft being £14,500 and of boilers and machinery £28,000. 


Rand Central Electric Works.—The following cablegram from 
Johannesburg, notifying the 1ceasnlt. of working for the month of 
January, 1904. appears in the Financial Tines: ''Kilowatt-hours 
generated 776.940, yielding a gross revenue of about £7,000.” (Office 
note—For the corresponding period of last vear the result was: 
kilowatt-hours generated 677,860, yielding a gross revenue of £5,078. ) 


Bootle.—A report on results of enquiries made at 200 principal 
electric supply undertakings as to their system of charging for the 
supply of electricity has been submitted, but the matter stands 
deterred for the present. Several manufacturers are prepared to enter 
into hire-purchase supply of electric motors if the Corporaticn will 
collect and transmit without any responsibility the purchase money to 
the manufacturer. 

Yorkshire Electric Power Co —The directors report that since 
the first ordinary meeting of the compauy, held in Sep'ember last, the 
erection of the station at Thornhill has made progress, the structure 
of the engine-house in particular being pushed forward. A scale of 
charges for current has been settled, and negotiations with various 
local authorities, colliery proprietors, and othera for the supply of 
power are proceeding. 

Stock Exchange.—The Stock Exchange Committee has appointed 
Feb. 17 special settling day for Auckland Electric Tramways Ocm.- 
pany's £200,C00 5 per cent. first mortxage debenture stock, and have 
aleo ordered the said securities to be queted in the official list. The 
committee have been asked to allow to be quoted Electric Construc- 
tion Company's further issue of £12.5C0 4 per cent. perpetual first 
mortyage debenture stock. 

Measures Bros., Limited.—In the report, to be submitted at the 
fifth annual meeting on Friday, the directors again report an improve. 
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ment in the profits over those of the previous year. They report that 
the purchase of the business of Messrs. H. and G. Measures has been 
carried out, and the amalgamation completely effected. It is proposed 
to pay on the ordinary shares a dividend of 5 per cent. per annum for 
the half-year ending Dec. 31. 

Buxton.—Mr. W. J. Leeming in his last report on the progress of 
the electrical undertaking states that there are now 18,943 8-c. p. lamps 
connected, and also eight motors making a total of 45 h.p. Applica- 
tions for 100 8-c.p. lamps and 17 motors of a total of 494 h.p. are in 
land. The units sold for the quarter ended Dec. 3J, 1903, were 
53,745, as compared with the corresponding quarter, 1902, 38,467 ; 
the total increase being 15,278. i 

Doncaster.—The borough electrical engineer in his last report stated 
that the number of applications received since the November meeting 
to the present date was 10, being equivalent to 364 8.c.p. lamps. 
Number of consumers on books, 326; number of 8. c. p. lamps applied 
for, 25,519 ; number of consumers awaiting connection, 8; nmber of 
consumers connected, 218 ; number of 8-c.p. lamps awaiting connec- 
tion, 698; number of 8-c.p. lamps connected, 24 821. 

Camberwell.—A notice from the County of London and Brush 

Provincial Electric Lighting Company, Limited, of its intention to 
lay electrical conduits slong the east side of Flodden.road and the 
east side of Denmark-road from Kuatchbull-road to Camberwell 
Station-road, also along the south side of Osmberwell Station-road 
from Denmark-road to the mineral-water works, one 2in. high-tension 
pipe and one 2in. low-tension pipe, has been agreed to. 
. Venice.—A recent consular report refers to an electrical supply 
company which has for the last two years been exploiting the water 
power of the Celina River for electrical purposes. It is mentioned 
that while it would pay manufacturers to introduce many electrical 
appliances for which there is an increasing demand, that personal 
efforts— 1. e., travellers—are required, as the Venetian merchant pays 
little attention to catalogues, even when printed in Italian. 


Widnes.—The Council's electricity supply order of 1901 is to be 
transferred to the Mersey Electric Supply Company, Limited. The 
Corporation are to have in addition statutory powers of purchase, the 
option to acquire the undertaking for an amount actually expended, 
after deducting amount (if any) required to put same in repair, with 
the following additions: at the end of 14 years, 20 per cent.; 21 years, 
10 per cent.; 28 years, 5 per cent.; and 35 years, 24 per cent, 


Hampstead.—Owing to the increase in the number of lights con- 
nected in High-road, Kilburn, it has become necessary to supplement 
the distributors between these points, the present mains being over- 
loaded, and 50 yards of triple-concentric cable is to be laid from the 
sub-station at an estimated cost of £41. The Lighting Committee are 
prepared to provide penny-in-the-slot electric meters if any applica- 
tions were received, but so far no applications have been received. 


Councils Wiring.— A conference is being convened with the view 


of urging the London County Council to make another application to 
Parliament for powers to enable metropolitan borough councils supply- 


ing electrical energy to expend money on the wiring and fitting of 


consumers’ premises as well as to make charges therefor. The 
opponents to the tormer measure have intimated their intention not to 
renew their opposition in the event of the powers mentioned being 
again applied for. 

Worksop.—The Urban District Council have received the following 
statement with regard to the electric light undertaking for the years 
1902 and 1903: For year ending Dec. 31, 1902—income, £1,260. 
33. Id.; expenditure on revenue account, £1,014. 183. 7d. For year 
ending Dec. 31, 1903—incoine, £2,190; expenditure on revenue 
account. £1,299. 10e. 1d. Balance to sredit—1902, £245. 42. 6d.; 
1903. £890. 9s. 11d. Amount paid for loans and interest— 1902, 
£1,278. 58.; 1903, £1,427. 7e. 3d. 

Swapsea.—The number of users of electric light on the books is 
now 483. It is proposed to supply electric light at the Bath and 
West of England Show. The Postmaster-General has replied on the 
subject of intercommunication with the National Company's system 
to the effect that the number of subscribers to the Corporation tele- 
phones being more than a quarter of the subscribers to the National 
Company, the Corporation would be permitted mutual intercommunica- 
tion in accordance with the order of September, 1899. 

Underground 'Telegraphs. — In the House of Commons on 
Tuesday, Lord Stanley, questioned by Sir J. Leng, said the line of 
pipes for the snderpróund telegraph cable was now laid continuously 
from London to Carlisle, and a section cf 19 miles was being laid over 
the Beattock Summit. By the end of the financial yeaz a double line 
would also be laid from Manchester to Leeds. A permanent cable 
would be ready for use as far as Warrington, and it might be possible 
to employ temporary cables between Manchester and Leeds. 


Southport.—The electrical engineer has been empowered to engage 
a temporary draughtman to bring up to date the plans of the mains, 
se: vice cables, etc. He has also presented a report on the working and 
maintenance of the electric fire-alarm bells in the firemen's houses, and 
the head constable is to test the alarms at least once a week. The 
Chairman, Vice-Chairman, Councillors Austin, Ingham, and Thorp have 
been appointed a sub-committee to report on the exits and fire appli- 
ances at the whole of the public buildings, churches, chapele, ete., in 
the borough. 

Dundee.—At the last Town Council meeting Mr. Speed referred to 
the breakdown in the electric light supply a week ago, and said they 
should have a report regarding it, as the citizens were entitled to some 
explanation. The Lord Provost said the engineer told him that the 
reason of the breakdown was that the old wires were overloaded, and 
while they were removing and relaying cables extra current was put 
through, with the result that one of the cables gave out. It was 
purely an accident, and was not likely to happen again. The subject 


then dropped. 


Radcliffe, —The Lancashire Electric Power Company have obtained 


a site on the banks of the River Irwell, in Radcliffe, with railway 
siding accommodation. 
the work of erection is progressing p: 

delivery in the sutump, by which time the buildings are to be ready, 
and the company should be in a position to supply electric power at 
the beginnivg of next year. 
number of local authorities who are anxious to have a supply of elec- 


have been let, and 


Tenders for the buildin 
he plant is due for 


Negotiations are in progress with a 


tricity in bulk. 
Worthing.—The electrical engineer states the recent failures in the 


arc lighting were in almost every case due to the action of the damp 
in corroding the moving parts of the lamp mechanism and causing 


them to stick. 
for three years with no more than the ordinary daily attention ; the 


exceptional weather, however, had necessitated & ge 


the end of the second year, 
been taken to pieces and readjusted, and that work is being steadily 


persevered with. 


In the ordinary course arc lamps will do their work 


neral overhaal at 
Already about a third of the lamps have 


Glasgow.—The Electricity Committee have been empowered to 


order three turbine engines for the electricity power stations. The 
deputation which was sent to Newcastle returned with the opinion 


that there was no doubt that the turbine engines were destined 
to take the place of the ordinary steam- engines. Their coat, they 


said, was very much less than the ordinary steam-engines, and the 


consumption of fuel was less. 
capital expenses that had induced the committee to recommend the 


It was, however, the saving in the 


purchase of the three engines. 


Willesden.—The Works and General] Purposes Committee of tho 
District Council on Tuesday reported that they were convinced that 
their electrica] engineer, Mr. Ruthven Murray, in the course of the 
negotiations with the North Metropolitan Electric Supply Company, 
had acted in the best interests of the ratepayers, and that the inter- 
change of courtesies between Mr. Murray and the consulting electrical 
engineer to the company had been misconstrued, although they were 
of opinion that the consent of the Electrical Committee should have 
been obtained before the interview took place. 


Schuler-Lahmeyer Motor.— We are informed that the Lahmeyer 
Electrica] Company, Limited, Bank.buildings, 109-111, New Oxford. 
street, W. O., have now made complete arrangements for the purchase 
of the patent Schuler single-phase alternating-current motor, the 
rights for which were recently held by Messrs. Ferranti, Limited. This 
motor has a very large starting torque, and is specially suitable for 
lift and crane work. The firm have for some time past held the 
Continental rights of this motor, and have already supplied a con- 
siderable number of these machines on the Continent. 


Cardiff . —The Council have adopted a recommendation of the 
Electric Lighting Committee, that several streets in the borough in 
which electric mains are alieady laid should be lighted by electricity. 
The town had a narrow escape on Friday of being wholly cut off from 
communication with the outer world by telephone, owing to a fire 
which broke out at the Cardiff Docks Post Office, the exchange centre 
not only for the Post Office system, but for trunk calle over the 
National. The immediate arrival of the fire brigade saved the situation, 
and the damage was restricted to one cable, which was soon repaired. 


Ipswich.— By the invitation of Mr. Herbert J. W. Jervis, chairman 
of the Corporation Electric Supply and Tramway Committee, the 
members cf the Ipswich Scientitic Society were enabled to pay a visit 
on Saturday afternoon to the electrical works in Constantine-road. 
Excellent arrangements were made by Mr. F. Ayton, chief engineer 
and manager, with whom and Mr. Frank Woolnough, hop. secretary 
of the society, there was hearty co-operation. Ihe Mayor (Fred. 
Bennett, E«q.) and Mr. Jervis were present, and the members of the 
staff spared no pains to render the inspection both pleasant and 


instructive. 

Sowerby Bridge.— Messrs. Miles Sykes and Son having asked the 
Council to allow the Halifax Corporation to supply them with electricity, 
the Council have replied that as they have obtained an electric lighting 
order, and expected shortly to be in a position to supply electrical 
current themselves, they could not give the permission asked for. The 
Electrical Sub-Committee are negotiating with the Yorkehire Electric 
Power Company with respect to the terms upon wbich they would 
supply the Council with electrical current. The Board of Trade have 
deferred consideration of the question of revoking the order until a 
year from Jan. 29. 

Chester-le-Street —At the last Rural District Council meeting a 
letter was read from the secretary of the Birtley Co-operative Society 
asking the Council to give their consent to the society approaching the 
Board of Trade for a provisional order under the Electric Lighting 
Acts, 1882, 1888, 1889, authorising a supply of electrical energy and 
power for public and private purposes for the township of Birtley, ete., 
over which the Rural District Council have jurisdiction and control, 
After discussion the application was withdrawn, it being intimated 
that the Highways Oommittee would be approached for permission to 
carry the society’s wires through the roade. 


St. Marylebone.—At a meeting on Feb. 4 the Mayor informed 
the Council that arrangements for the poll of the ratepayers next 
Monday had now been completed, and that the result would probably 
be known about midnight, The impression seemed to have got abroad 
that he was going to send round to the ratepayers a letter telling them 
to vote, but that was not his intention. Various moticns, notice of 
which had been given by Mr. White, including that the engagement 
of Mr. Arthur Wright, the electrieal expert, be determined, and that 
the necessary notice be given him terminating his engagement," were 
adjourned till after Feb. 8. The result of the poll appears in another 
column. 

Bredbury and Romiley.—The following recommendation will 
come before the next meeting of the District Council: **That inasmuch 
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as the Board of Trade will revoke the electric lighting order unless 
certain works be carried out, and in view of the fact that considerable 
expense has already been incurred to prepare a turther amended esti- 
mate and report on a scheme which would not involve the Council in a 
greater expenditure than must he met by s Id. rate, that a further 
meeting be convened for the consideration of same, and in the meantime 
the views of the inhabitants within the compulsory area be taken 
whether they would be prepared to take electricity if the Council 
erected a station on a small scale." 

London County Counoil.—At Tuesday's meeting the Fire Brigade 
Committee recommended (u) that the arrangement with Messrs, F, J. 
Coleby and Co. for the maintenance of electric bells in fire stations be 
termioated as from March 31, 1904 ; (5) that the offer of the General 
Post Office to maintain, in consideration of payment at the rate of 53. 
per bell per year, the whole of the elostric bell appsratusin fire brigade 
stations, such payment to include the provision and fixing of new bell 
apparatus in new stations, and additional bells at existing stations, be 
accepted, the agreement to hold good for three years from April 1, 
1904, and to be continued thereafter from vear to year until determined 
by three months' notice on either side. 


Metropolitan Asylums Board.—At Saturday's meeting the 
Works. Committee, as the result of consultations between Mesers. 
Treadwell and Martin and Mr. Hatch, submitted an amended plan of 
the laundry buildings and boiler-house at the Southern Hospital. 
together with plans showing a disinfector house, destructor house, 
coal stores, electrical power-house, and engineers' and artificers' shope, 
and an independent chimney shaft 120ft. high. The total cost of 
these buildings, which had been designed to meet the requirements of 
the engineer to the Board, the architects estimate at £14,995, or 
£3,069 (of which not more than £1,000 was allocated by them to the 
laundry) over and above the amount provided in the contract for the 
laundry, boiler-house, etc., as originally planned. 


Yarmouth.—The borough surveyor and the electrica] engineer on 
Tuesday submitted to the Electric Lighting Committee an estimate of 
the amounts likely to be required by the committee for the next half- 
year, and tne present financial position of the undertaking. The year's 


. work will be complete in two months, and there is every prospect of 


there being a profit over all expenses, including interest, sinking fund. 
etc., of £1,000, and with the balance of £378 left after paying £500 
to relief of rates out of the last year's profits, they are of opinion that 
all contingencies would be met if £800 was contributed to the district 
fund account. The Council agreed that, assuming there was a net 
profit of £1,000 or upwards on the working for the yesr ending 
March 31 next, an allocation of £800 of such profits be applied to the 
relief of the district fund for the year commencing April 1 next. 


Plymouth.—The report of the electrical engineer recommending the 
provision of additional plant at the electricity works has been approved, 
and & recommendation to apply for authority to borrow £20,000 to 
carry out the work will come before the next Council meeting. A 
return of the past nine months’ working of the undertaking shows a 
net profit of £1,654 on the nine months' working. Two years ago the 
Council extended the buildings at the electricity works, and it is now 
only a question of providing additional machinery. The increase of 
the undertaking has been most rapid. In 1901 there was an increase 
of 4.222 8.c.p. lamps, in the following year there was an increase of 
7,700, and last year a further increase of 11,071 lamps. With that 
rate of increase the margin of 5,000 lamps now left will soon be 
absorbed. The proposed extension is expected to yield & profit of 
£35,000 per annum. 

Crystal Palace Automobile Show.—The official show of the 
Society of Motor Manufacturers and Traders, Limited, with which is 
incorporated the Crystal Palace and Motor Traders Show, opens 
to-day. The whole of the resources of the Orystal Palace and the 
electric lighting company have been pressed into contribution. Over 
130,000 square feet of space have already been allotted, but applica- 
tions are still being received. In regard to the decoration of the 
atands, no fewer than 10,000 extra lights will be employed, and it has 
been found necessary for the society to lay down their own plant, the 
horse-power of the engines amounting in the aggregate to 750. Taking 
these in conjunction with the already brilliant lighting effects of the 
Orystal Palace, we can say without hesitation that the exhibition will 
be one of the most brilliant spectacles ever witnessed. With the 
exhibits we will deal in our next issue. 

Ealing.—Attention having been drawn to complaints with regard to 
the pressure of the supply, the borough electrical engineer explained 
at the last Council meeting that to a large extent the cause was a 
series of accidents which had happened to the condensing plants on 
Jan 4 (when there wasa 3 per cent. drop in pressure). The suction 
pipes of the condenser became choked up on two separate occasions 
within 10 minutes of each other, and some three hours elapsed after 
the removal of the obstruction before steam and electrical pressure 
could be re-established, owing to the drop in the boiler pressure which 
had taken place while the condensers were out of action. On the 
10th ult. a piston rod snapped, and on the 14th ult. the breaking 
of & cross-head bolt put the condenser plant out of action. Every 
effort had been made to maintaia the pressure of the supply; a series 
of tests was being made throughout the district in order to ascertain 
that the pressure was up to the staudard. | 

Whitby.— Referring to the report in our last issue, we have obtained 
the following particulars in regard to supply records: Number of 
8.c.p. lamps connected, 5 550 ; number of units eold, private supply 
34,402, public supply 40,351—total, 74,753; units sold per 8 c.p. 
lamp, 13 40; maximum load on feeders, 80 kw.; load factor, 15 0; 
capacity of dynamos, 200 kw.; statutory maximum price per unit, 8d. ; 
prices charged - private lighting, 8d.-2d., od., 5d. ; public lighting, 
ód.; power, heat, etc., Jd. ; average price obtained— private supply 
5:8d., public supply 4:1d.; population of area of supply, 11.755. The 
analysis of costs per unit is as follows: coal and other fuel, including 


cartage, £320. 68. 11d. (1:02d. per unit); oil, waste, and engine · room 
stores, £31. 1s. 21d. (-09d.); wages of workmen, £216 17s. 11d. 
(Jod.); repairs and maintenance, £284. 17s. 11d. (-91d.) — total 
works costs, £859. 3s. 14d. (2°72d.1; rents, ratee, and taxes, £168. 
ls. Ad. (:554.); management expenses, includiog insurances, etc., 
£291. 14e. 10d. (:93d.)— total oosts, £1,319. Os. 14d. (418J.) ; 
number of consumers, Dec. 31, 1902, 98 (Dec. 31, 1903, 144); number 
of public lampe lit by electricity, 36 (160). 

Dewsbury.—At the last Council meeting the Mayor, in moving the 
minutes of the General Purposes Committee, referred to the minute 
dealing with the charges against the borough electrical engineer. He 
hopei and trusted that the result of the investigation would be a 
warning to anybody who recklessly and undaly made charges without 
avy sense of responsibility against their officials. The matter was first 
mentioned to the chairman of the committee, and he was to be con- 
gratuli upon the way he took the mstter up. They were all 

elighted ind relieved at the result of the investigation, and Mr. 
Campion stood before them with his character untarnished. It was a 
pos position for him to occupy, and the fact that the investigation 
iad resulted as it had was some gratification to him for the trouble and 
inconvenience he had been put to. Councillor L. A. Gledhill, who 
seconded, said it had been proved without a doubt that the note which 
was given to him was without any foundation. Alderman Oldroyd, as 
chairman of the Electricity Committee, said every member was satis- 
fied with what had taken pleor, and they could only say that they 
regarded Mr. Campion all the more. He had not lost any of their 
respect, and they were all pleased. The minutes were app-oved. 

Longton. —An application from the directors of the cottage hospital 
for the free charging by electricity of the batteries in connection with 
the X-ray apparatus recently presented to them has been ted for 
12 months, providing the batteries are only used for patients of the 
hospital. The output of electricity for the past month was 14,330 
units, being an increase as compared with last year of 5,105 units, or 
about 28 per cent. The report of the sub-committee appointed to 
consider the question of revive the charges for electric current used 
for motive power was presented last week. The recommendations 
are as follows: charges for current used for motive p»wer—from 
1 to 500 units per quarter, 24d. per unit ; from 500 to 1,000 units 
per quarter, 24d. per unit ; from 1,000 to 1,500 units per quarter, 
2d. per unit; from 1,500 and upwards units per quarter, 139. per 
unit; also that a circular be issued setting forth the scale of 
charges, and that the same be circulated amongst manufacturers and 
others likely to be interested in the matter. A sub-committee, consist- 
ing of the Chairman, Vice-Ohairman, Councillors Beswick, Bowers. 
Brewer, and Machin hes been appointed to go iato the question of 
free wiring as a probable source of new business for the department, 
and to report thereon to the Gas and Ecc r-city Committee. 

Hereford.—The Town Council bave decided to apply for sanction 
to borrow £500 for the purchase of the following electrical plant : spare 
armature and case for No. 5 dynamo, £253 ; spare brush gear, No. 3 
dynamo, £16. 103. ; spare armatures forcirculating pump and eoonomi ser 
motor, £60 ; spare brush gear, No. 2dyaamo, £12. 103. ; spare switch 
brushea and studs, £6 ; earth-plate, ete., £12 ; meters (Ferranti), £8) ; 
meter boards, cut-outs, maximum demand indicitors, service cable, 
troughiog ete, £60. A return showing the oatput of current for the 
quarters ended Dec. 25, 1902 and 1903, has been submitted as follows : 
quarter ending Dec. 25 1902—nnite sold for lighting, 37.995 ; for 

wer, 5 935 —totil units sold, 41,933 ; equivalent number of 8-0. p. 
amps at beginning of quarter, 8,728 ; 8-c.p. lampe added, 62. 
equivalent number of one lamps at end of quarter, 9.349 ; number 
of arc lamps connected, 20 ; number of motors connected, 13 : horgas- 
power of motors counected. 42. Quarter ending Dec. 25, 1903 —uni -s 
sold for lighting, 44,069 ; for power, 5.505 —total units sold, 49,574 ; 
equivalent number of 8 c.p. lamps at begianing of quarter, 9,895 ; 
8-c.p. lamps added, 846 ; equivalent number of 8-c.p. lamps at end or 
quarter, 10, 741; number of aro lamps connected, 22; numbar of 
motors connected, 15; horse-power of motors connected, 48. 

Kensington.—The London County Oouncil have ssnotionel the 
borrowing of only £27,098 in respect of the erection of refuse 
furnaces at the Wood-lane depot. in place of the total estimated cost 
of these works—viz., £29,098. The balance of £2.000 was deducted 
in view of certain clauses contained in the contract tor the construction 
of these furnaces, whereby payments at the rate of 50 per cent. only 
are to be made as the work proceeds, and the balance is spread over 
period of three years after the completion thereof, during which period 
the contractors will be responsible tour the proper maintenance of the 
works and machinery. The Borough Council Finance Committee last 
week intimated that the London County Council reaffirmed their 
decision as to sanctioning the borrowing of £27,098 only. The oom- 
mittee, however, is strongly of opinion that the entire cost of the 
work is & legitimate capital charge, and that the borrowing of the same 
should be sanctioned by the County Council, but it has come to the 
conclusion that the matter is not in itself of sufficient magnitude to 
warrant the Council in prosecuting an appeal to the Local Govera- 
ment Board on the point. It was recommended That the London 
County Council be informed that this Council accept, under stro 
protest. their sanction to the raising of the sum of £27,098 for the 
works in question." The Council agreed. 

Acton. —At a special meeting of the Council the Chairman said the 
position with regard to the dust destructor was that the Oouncil had 
invited a number of firms to tender, and those firms had replied by 
ackipg a number of questions. After discussion it was decided to cou- 
sider Mr. Trentham's (the electrical engineer) answers to the question, 
leaviog out the questions applving to the combined scheme. The 
superintendence ot the erection uf the destructor is to be left with the 
surveyor. After settling the answera to questions from firms invited 
to tender it was agreed to ask for tenders at once, to authorise the 
chairman to open them, and to refer them to the surveyor for the latter 
to bring up a report on the tenders for a special meeting of the Oouncil 
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to be held on the 19th. Offers for the supply of electricity in bulk had 


been received from the North Metropolitan Electricity Supply Company 
and the Borough Council of Hammersmith, and their terms had been 
compared by Mr. Trentham with those of the Metropolitan Electricity 
Bupply Company, which the Council had accepted, subject to a formal 
agreement. Mr. Trentham's statement showed that Hammersmith 
made the lowest offer, With capital charges the position was: light- 
ing 34 hours per day—Metropolitan Company, 4:687d. per unit ; 
Hammersmith, 4:4; public lighting—Metropolitan Company, 2:34 ; 
Hammersmith, 2:52 ; power (nine hours per dsy)—Metropolitan Com- 
pany, 4:2; Hammersmith, 3:54. Hammersmith do not charge any- 
thing for mains, therefore they come out cheaper on the whole. The 
Council accepted the terms of the Metropolitan Company. 


Tunstall.—4A special committee of the Urban District Council was 
held on Monday to consider the question of the supply «f electricity 
for lighting, and a letter was received from the Burslem Uorporation 
stating that a committee of that Council had decided to recommend 
the Council to enter into an agreement with the Tunstall District 
Council to supply electricity to Tunstall on the following terms: (1) 
the Tunstall Urban District Council to agree to take pot less thau 
50,000 units per annum for a period of not less than seven years, the 
priog to be as follows: 2d. per unit up to 100.000 units, 14d. per unit 
or each unit over 100,000 and up to 200,000 units, 1d. per unit for 
each unit over 200,000 ; (2) if the Tunstall switchboard is fixed at the 
central station in Burslem, the extra charge for switchboard attendance 
at Burslem will be 275 per annum; (3) Mr. Bremner will be allowed 
to act as electrical adviser to the Tunstall Council and to supervise the 
laying down of electric mains in Tunstall on terms to be arranged by 
him with approval of the Burslem committee; (4) the question of Mr. 
Bremner, or the electrical engineer for the time being, acting as electrical 
engineer for Tunstall will be considered by the Burslem Council if the 
above terms are satisfactory to Tunstall. After discussion the follow- 
ing resolution was passed: That provided Burslem is in a position 
from a legal point of view to carry out such an arrangement, this 
meeting is prepared to recommend the Council to enter into an 
n agreement with the Burslem Corporation for supplying 

netall with electricity in bulk on the terms contained in paragraph 1 
of the letter of the town clerk of Jan. 28, 1904, the details of Clauses 
2, 3, and 4 to be further considered and discussed with the Oorporation 
of Burslem.” 

Maidenhead.—The Electric Lighting Committee, in a report sub- 
mitted at the last meeting, stated that they had considered a com- 
munication from the Eton Rural District Council embodying observa- 
tions upon and suggestions with regard to the draft provisional order 
containing the following paragraph: ‘‘ That the maximum price (8d. 

r unit) appears to exceed that named at an iaterview with the 

ouncil, when their consent was obtained to the promotion of the 
order, and that the price should be amended in accordance with the 


statement then made." They had replied that the Corporation have 


no intention of departing from the rate of charge mentioned by the 
ex-mayor when he attended a meetiog of the Uouncil—viz., 4d. for 
every two-thirds of a mile from Maidenhead Bridg: in addition to the 
rate current in the borough (now 5d.) ; and that the rate of 8d. was 
inserted in the present order to meet the most distant part in the new 


area ; further, that the Corporation are advised that the Board of 


Trade prefer a fixed sum per unit rather than a sum at so much per 
mile covered, otherwise the latter method would have been substituted. 
Since the meeting of the committee formal objections have been lodged 
with the Board of Trade by the Eton Raral District Council, the Great 
Western Railway Company, Maidenhead Gas Company, Maidenhead 
Waterworks Company, Burnham, Dorney, and Hitcham Waterworks 
Company, Bucks County Council, and Thames Conservancy. The 
resident engineer, Mr. C. O. Milton, has submitted a report stating 
that the plant had run favourably over the heavy load of the Christmas 
season, no trouble at all having been experienced with the works. 
Since the last meeting six new applications had been received with a 
demand equivalent to 322 8 c.p. lampe, bringing the total lamps 
applied for up to 11,530. Six further services had been laid, and 
others were being put on at the rate of one per day. 

London Gazette.—The creditors of the Hiram Maxim Limp Com- 
pany, Limited, are required on or before Feb. 26, 1904, to send par- 
tic of their debts or claims, and the names and addresses of their 
solicitors, if any, to William Barclay Peat, the liquidator of the said 
company, «ice W. F. Mills, Esq., deceased. Ihe creditors of the 
Electric Traction Company, Limited, are required to send particulars 
of their debts or claims to William Barclay Peat, liquidator, 5, Loth- 
bury, London, by March 11. The partnership between Robert Wilson, 
Francis Wilson, and George Langley, electrical engineers aud manu- 
facturers and agents of cycles and motorcars, 5, St. Peter's. street and 
49, Bromham-road, Bedford, trading as Wilson Bros., has been dis- 
solved. Robert Wilson and Francis Wilson will continue the business, 
The first meeting in the estate of Frank Moore, lately electrician, now 
out of business, lately of 35, Beechwood.view, Burley, carrying on 
business at 12, St. Paul's-street, Leeds, and now residing at 2, Russell- 
‘street, Oarr-lane, Shipley, Yorks, will be held at 11 a.m. on Feb. 17 at 
the Official Receiver's Office, 22, Park-row, Leeds. The first meeting 
in the estate of Gilbert Jackson and David Smith, trading as Jackson 
and Smith, electrical engineera, 6, Annetwell-street, Carlisle, will be 
held at 3 p.m. on Feb. 22 at 34, Fisher.street, Oarlisle. A receiving 
order has been made out in the estate of Charles Wallis, electrical 
engineer, 121, Cleethorpe-road, Great Grimsby. C. J. Dibb has been 
released from trusteeship in the estate of Wiiliam Scholes, trading as 
Scholes and Son, electrical engineers and contractors, 49, Main-street, 
Failsworth, carrying on business at 85, Corporation-street, Manchester, 
and 10, Rochdale-road, Middleton, Lancaster. The Official Receiver 
has issued a statement in the estate of Gardner Bros. and C»., of 
Horninglow-street, Burton-on-Trent, electrical engineers, showing 
gross liabilities £2,860. 5s. 9d., £2,811. 19s. 2d. being expected to 
rank for dividend, There are 49 unsecured creditors. The debtor 


considers that the cause of his failure was bad trade, losses on contracts, 
and lack of capital. 


Burnley.—A third refuse destructor has just been erected in 
Burnley. The first. a Beehive destructor. was laid down 20 years ago 
by Mr. J. E. Stafford and Mr. J. T. Pearson, The second was a 
Beaman and Deas, which is stil] standing. Messre. Masterman Bros., 
Limited, have erected one of their Simplex types, which was opened on 
the lst inst. This is not, however, quite new, as we are informed that 
over 9,000 tons of refuse have already been burned, and over 2,000,000 
gallons of measured water and about 1,000,000 gallons of unmeasured 
water turned into steam at preesures yp to 200ib. per square inch, so 
that its general capabilities have been tested. The cost of burning 
has averaged out on the whole of the 9,420 tons at 10°62d. per ton for 
labour only, which, of course, does not include carting, etc. The value 
of the Burnley refuse is estimated to be equal to about one-fifth of that 
of fairly good slack coal, so that every day the works areconsuming an 
equivalent of 64 to 7 tons of coal, and evaporating an average of 
over 800 gallons per hour, or, say, 400 i. h. p., calculated on 
20lb. of steam. A guarantee bas been given to the Electricity 
Committee that at least upwards of 600 gallons per hour shall 
be passed daily between 12 o'clock at noon and midnight, and 
also that by arrengement a supply will be given on Sundays and 
any other special days, whilst in case of emergency or necessity & very 
much higher amount can be guaranteed. Thus last Monday for 12 
hours over 1,20) gallons of water were evaporated per hour, whilst the 
maximum of one hour in the middle of tbe afternoon over 1,500 was 
passed, and the lowest steam pressure of the whole of the time 
(12 hours) was 150lb. Ths shows that the guarantees can be kept 
well up. The coarser portions of the clinker are carted to the sewage 
works, and there used for the under bed or rougher screen of the filter- 
beds, whilst the finer portions go either to mortar mills, covering tips, 
making cinder paths, and the like. The mortar made from this ash 
sets more like cement than ordinary mortar. Mr. J. B. Massey, the 
sanitary inspector, has given the following results of analysis of several 
specimens ot this clinker. Organic matter, 0. 


Per cent ; 

Sfr et — M— EIEE A ERE aD'6- ouo 55:3 
Ii... 8 II 5:5 
, eins O A Gi AA EA 18:5 ........ . 173 
Oxides of 10D... io esseri Peer repu vos ire p ER ens 2288 157 
Manganese, magnesia, alkali, eto . 69. cts 6:2 
100 0 100-0 


Bournemouth 'Telephones.—On Tuesday, the Town Council 
agreed to the proposals of the International Electric Company for the 
establishment of a telephone exchange in the Bournemouth telephone 
area under the license of the Post Office, subject to conditions as 
follows: (a) the Corporation should have the rignt at the end of five 
years from the date of the agreement, or at the end of every successive 
period of five years, to purchase the whole of the company's under- 
taking within the area, and the full benefit of the license, at the fair 
market value of the plant, etc., as a going concern (with nothing for 
goodwill), plus 20 per cent. for what would be in effect a compulsory 
purchase; (^) the Corporation, subject to the prior rights of the Post- 
master-General, to be under obligation to purchase all such plant of the 
deg dap as should immediately prior to such revocation, etc., be in 
use by the company for the purposes of the arca upon terms of paying 
the fair market value at the date of purchase, without any addition for 
goodwill or compulsory purchase; (c) the company not to assign, 
subject, or otherwise dispose of the benefit of the license, or of the 
agreement with the Corporation, without the consent of the Corpora- 
tion; (/) further clauses necessary to protect the company and the 
Corporation, but these are matters more of detail than of principle. 
In urging their proposals before the committee, the managing director 
referred to the very extensive works carried out by the company, and 
in reply to questions dealing with the stability of the company, said he 
was prepared to give any reasonable security for the company carryin 
through the work sulject to their not being bound to do the work unti 
about 400 subscribers are enrolled. The matter of intercommunication 
between subscribers on the company's system and on the National 
Company's system was discussed, and the committee took the view 
that if the number of subscribers was sufficient to justify the company 
embarking on the scheme, there need be little concern about obstacles 
being placed in the way of easy intercommunication. The principal 
telephone rates submitted were as follows : (1) For one instrument and 
one exclusive line, £6 per annum. (2) For one instrument aud one 
toll line, £2. 10s. per annum, and Id. a call originated by the sub- 
scriber. Subscribers to guarantee a minimum of 300 calls per annum. 
(3) For one instrument and one exclusive line, £3. 102. per annum, 
and 4d. per call—300 calls per annum to be guaranteed. (d) Party 
lines—two instruments or two subscribers connected, £4. 10s. per 
annum each instrument ; three instruments or three subscribers con- 
nected, £4 per annum each instrument; four instruments or four 
subscribers connected, £3. 10s. per annum each instrument. As 
regards Corporation instruments (in respect of which the Corporation 
is at present paying £216. 12s. per annum) a nominal rate of £1 each 
per annum would be charged. 


Tottenham .—The report of the Electricity Committee presented at 
the last District Council meeting included the scheme submitted by 
the consulting engineers, Messrs. Hawtayne and Jeden, which recom- 
mended the Oouncil to utilise the powcr of the refuse destructor. This 
would supply about 350 i.h.p., and would mean sufficient steam avail- 
able for running a 200-kw. steam dynamo. The committee recom- 
mended that the Council put down a unit of this size, together with 
an additional similar unit to act as a stand-by. The top load of the 
plant would be reached during two hours out of the 24, and they con- 
sidered it desirable that the Council should put down some additional 
boiler plant in connection with the refuse destructor boilers, so that 
the engine-house units might be increased from 200 kw, to 500 kw, 
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Ia this way it was considered that the destructor could be better 
utilised. It would mean a very sms]! coal bill, and would enable the 
Oouncil to very considerably increase the number of their consumere, 
and consequently their revenue. The extra cost of the larger scheme 
was given as an addendum to the report, having stated that the refuse 
destructor could supply the power for a 200-kw. steam dynamo. The 
^ Council had decided to erect 129 arc lamps in the various streets, and 
these lamps would absorb sbout 70 kw., leaving 130 kw. for private 
supply. It was estimated that ia the street-lighting area scheduled 
there would be about 8.000 8-c. p. lamps taken up, and of these not more 
than approximately 4,000 lamps would be on at one time. The provision 
af mains for the compulsory area was not a matter of public expense, but 
the provision of mains for the necessary lighting in the streets already 

named outside the compulsory area necessarily added a farther con- 
siderable sum to the capi*al cost, as the cables laid in these streets 
would really have formed part of the distributing system if a larger 
scheme had been decided upon, but in this case a special system of 
both high and low tension mains has to be laid for supplying the are 
lamps in the outlying districte. The cost of Scheme 1, running 
200 kw., with one similar unit as a stand-by, would be £25,450, 
including proportional cost of site, shaft, generating plant. under- 
ground mains, metere, engineering and legal expenses, and extras for 
providing the necessary transformers, high and low tension mains, 
etc, By Scheme 2 an additional capital expenditure of £4,000 would 
be required to run 300-kw. units, together with additional boiler 
power to increase the generating plant, bringing up the total capital 
expenditure to £30,000. On this assumption the estimated revenue 
would be £5,422. 16s. per annum, from which, on deducting £3,113 
for works cost and repairs, would leave a gross profit of £2,309. 16s. 
Allowing for interest and sinking fund at the rate of 64 per cent. per 
annum on £25,450 as £1,654. 5s., there would be left a net profit of 
£655. 16s. It was pointed out that if the Council accept the North 
Metropolitan Company's offer for the supply of arc lamps, etc., a sum 
of approximately £4,000 would have to be added to the above-men- 
tioned capital expenditure. The committee recommend the Council, 
in the event of the adoption of the scheme, they should make appli- 
cation to the Local Government Board for sanction to a loan of £30,000. 
After discussion, the matter was referred to the Council in committee. 


PROVISIONAL PATENTS, 1904 


Fer. 1. 

2390. Improvement in magnetic compasses. Alexander 
Hughes, 59, Fenchurch-street, London. 

$397. The renewable centre and  self-dubricating trolley 
pulley for overhead electric tramcars and the like. 
Robert Carnegie and Arthur Beevers, 32, St. Leonard’s- 
road, Rotherham, Yorkshire. 

2420. Improvements in trolleys for electric cars. William 
Allen Daggett, 18, Fulham-place, Paddington, London. 
(Complete specification.) 

2433. Improvements in mcans for regulating dynamos. Henry 
Leitner and Richard Norman Lucas, Lynton, Dartnell 
Park, Byfleet, Surrey. 

2434. Improvements in secondary batteries. Henry Leitner, 
Lynton, Dartnell Park, Byfleet, Surrey. 

2438. Improvements in automatic electrical switches. 
Abraham Sanford Adler, 28, New Bridge-street, London. 
(Complete specification. ) 

$449. Improvements in emergency brakes. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 

„London. (The General Electric Company, United States.) 

2450. Improvements in oontrolling electric switches. The 
-British Thomson-Houston Company, Limited, 83, Cannon- 
street, London. (General Electric Company, United 
States. ) 

2451. Improvements in photometric apparatus. The British 
Thomson - Houston Oompany, Limited, 83, Cannon-street, 
London. (The General Electric Company, United States.) 

2458. Improvements in alternating.current oleotric motors. 
The British Thomson Houston Company, Limited, 83, 
Cannon-street, London. (The General Electric Company, 
United States.) 

2453. Improvements in alternating-current electric motors. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (The General Electric Company, 
United States.) 

2454. Improvements in combined oirouit breakers and starting 
rheostats. The British Thomson. Houston Company, 
Limited, 83, Cannon-street, London. (The General 
Electric Oompany, United States.) 

2455, Improvements in control of alternating-current electric 
motors. The British Thomson Houston Company. 
Limited, 85, Cannon street, London. (The General 
Electric Company, United States.) 

2456. Improvements in machines for treating filaments for 
electric lamps. The British Thomson-Houston Company, 
Limited, 83, Cannon street, London. (The Genera! 
Electric Company, United States.) 

2457. Improvements in electric switches. Gilbert Wright and 
Harry Maurice Acly, 83, Oannon-street, London. (Date 
applied for under Patents Act, 1901, Jan. 31, 1903, being 
date of application in United States.) (Complete speci- 
fication. ) 


3459. 


2467. 


2471. 


2495. 


2581. 


2602. 


2614. 


2674. 


2676. 


2707. 


2718. 


2717. 


2133. 


2734. 


2743. 


2751. 


2752. 


Improvements in brush holders for dynamo-electric 
machines. Harry Maurice Acly, 83, Cannon - street, 
London. (Date applied for under Patents Act, 1901, 
Jan. 31, 1903, being date of application in United States.) 
(Complete specification. ) 

Improvements in compensating for alternating 
electric current generators. Elmer Ellsworth Farmer 
Creighton, 83, Cannon.sticet, London. (Date applied for 
under Patents Act, 1901, Jan. 31, 1903, being date of 
application in United States.) (Complete specification.) 

Improvements in clookwerk electricity meters. Hermann 
Aron, 47,  Lincoln's- inn - fields, London. (Complete 
specification.) 

Improvoments in clockwork electricity meters. Hermann 
Aron, 47,  Lincoln's- inn fields, London. (Complete 
specification.) 

Improvements relating to the compound excitation of 
collector alternators. Marius Latonr, 7. Southampton- 
buildings, Chancery-lane, London. (Date applied for under 
Patents Act, 1901, Feb. 2, 1903, being date of applica- 
tion in France.) (Complete specification.) 

Improvements in electric switches. Louis Thurnauer, 4, 
South-street, Finabury, London. 

Improvements in or relating te electric gas or vapour 
lamps. Max von Recklinghausen, Westinghouse - building, 
Norfolk-street, Strand, London. 


. Improvements in oontrollers for electrio motors. Mark 


Cummins, Westinghouse-building, Norfolk.street, Strand, 
London. 


. An improved contact shoe fer electric railways. Henry 
Rosenfeld, 53, Chancery lane, London. (Complete 
specification.) 


Fx». 2. 
Improvements in electrical joint- boxes. Wellington 
Ernest Groves, 26, Stanmore.road, Edgbaston, Birmingham. 


. A new or improved device for automatically switching 


off the electric current in an overhead trolley wire 
immediately a trolley wire breaks or is breken. 
James Vernon Payne and Donald Poupert, 17, Avenue- 
road, Hauicietsniith: London. 

Improvements in means for rectifying al 
current. Ezechiel Weintraub, 85, Cannon.street, London. 
(Date applied for under Patonts Act, 1901, Feb. 2, 1903, 
being date of application in United States.) (Complete 
specification. ) 

Improvements in machines for. making stems for 
incandescent lamps. The British Thomson- Houston 
Company, Limited, 83, Oannon- street, London. (The 
General Electric Company, United Statee.) 

Improvements in synchronism indicators. The British 
Thomson-Houston Company, Limited, 83, Cannon.street, 
London. (The General Electric Company, United States.) 

Improvements in and relating te insulation of electrical 
conductors. Edward Bergtheil, 1, Queen Victoris-street, 
London. 

Improvements in interchangeable electric display 
apparatus. Deronda Levy, 7, Southampton-buildings, 
Chancery-lane, London. (Date applied for under Patents 
Act, 1901, Feb. 10, 1903, being date of application in 
United States.) (Complete specification. ) 

Improvements in terminals for electric batteries. 
Henry George [Prested, Birkbeck Bank-shambers, South: 
ampton-buildings, Chancery-lane, London. 

Fkk. 3. 


Improvements in and relating te electric gonerators. 
Clement Talbot, Limited, 7, Southampton - buildings, 
Chancery-lane, London. (Adolphe Clement, France.) 

Electric couplings for arc lamps and the like. Oscar 
Schaefer, 49, Thurlby-road, West Norwood, London. 
(Hermann Bastiaus and Ottmar Wehrmann, Germany.) 

Improvements in connection with electrostatic watt- 
meters. Ernest Wilson, 64, St. John’s-park, Blackheath, 
London. ; 

Improvments in electric are lamps. The British 
Thomson-Houston Company, Limited, and Edwin Joseph 
Murphy, 83, Cannon-street, London. 

A new or improved olutch for facilitating the drawing 
of electric cables and the like through pipes, conduits, 
and the like. Arthur L. Smallpage, 9, Regent-street, 
London. 

Improvements in the call system of telephonic installa- 
tions. Bela Giti, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. 

Method of and means for effecting multiple telegraphy. 
Béla Gati, Birkbeck Bank-chambers, Southampton-build- 
ings, Chancery-lane, London. 

Fh. 4. 

Improvements in dynamometers. William George Walker, 
47, Victoria-street, Westminster, London. 

Improvements in electricity meters. 
Aron, 104, Colmore-row, Birmingham. 

Improvements in starting apparatus for use with and 
methods of controlling of continuous-current electro- 
motors. Frederick Henry Royce and Ernest Alexander 
Claremont, Cooke.street, Hulme, Manchester. 


Leonard James 
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2757. Improvements in secondary electric batteries. Rankin 
Kennedy and Donald Ross Kennedy, 20, Oakwood-drive, 
Roundhay, Leeds. 

Improvements in electric light fittings. George Irving, 
Brougham-chambers, Nottingham. 

Improvements in aud relating to electrical switches. 
Charles William Dunn Bourne, Old Market- chambers, 
Yorkshire.street, Rochdale. 

Improvements in simultaneous telephony over telegraph 
lines, block signalling lines, and lines for the 
transmission of electrical power.  Earico Canz'ani, 33, 
Chancery-lane, London. (Artruro Perego, Italy.) 

2801. Improvements in and connected with magaeto-electric 

Ie AK devices. Paul Schauer, 83, Cannon - street, 
ndon. 


2766. 


2767. 


2800. 


2814. 
switchboards, and the like. Nicolaas Gerhard von 
Huffel, 36, Chancery-lane, London. 
Fu. 5. 
2849. An automatic switch for controlling electric motors. 
Nathaniel David Phillips, 18, §tavordale-road, Ilyhbury, 


London. 


2865, Improvements in printing telegraph receivers. James 
Dundas White, 50, Olanricarde-gardens, London. 
2899. Improvements in electric signalling systems for 


railways. Jacob Baker Struble, Westinghouse-building, 
Norfolk-street, Strand, London. (Date applied for under 
Patents Act, 1901, Feb. 13, 1903, being date of applica- 
tion in United States.) (Complete specification.) 

2930. Improvements in electromotors of the induction type. 
Frank Michael Lewis, Norfolk House, Norfolk - street, 
Strand, London. 

Improvements in electrical igniting appliance for 
explosive engines. Arthur Robert Bullock and Frank 
Roehl, 40, Chancery-lane, London. (Complete specification.) 

FE». 6. 

Improvements in wattmeters. William du Bois Duddell, 
47, Hans-place, Chelsea, London. 

2958. Improvements in electrical controlling devices. Arthur 

Edward Porte and Thomas Tomlinson, 61, Dawson-street, 
Dublin. 

3000. Improvements in controllers for electric motors and 
other apparatus. George Laird and John Percival Todd, 
Westinghouse-building, Noifolk.street, Strand, London. 

3010. Improvements in electric traction on a road contact or 
like system. Charles Josiah Ross ani Burnett Charles 
Matthews, 36, Chancery-lane, London. 

3022. Improvements in or relating to connections or connect- 
ing pieces for electricity conductors. Henry Hirsch, 
46, Lincoln’s-inn-fields, London. (Complete specification.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Feb. , 1904. 
1905. 
. Electric operating mechanism for railway and tramway 
points, Mackenzie. (Smith.) 
Eleotrio distribution systems.  Boult. 
Company.) 


(Osborn-Morgan 


2843. Combined electrical switches and electromagnetic 
cut-outs. Bill and Abbott. 

$713. Telephonic transmitters. Heys. (Hutchison Acoustic 
Company.) 

2857. Ears for trolley wires of electric tramways. Close and 
Rameey. 

2921. Devices tor operating the points of electric railways 


and tramways. Orawford. | 
. Devices for indicating the stopping places on electric 


3102 
tramoars, applicable also for other purposes. 
Boulton. 


Method of and apparatus for making coils, par- 
ticularly applicable for electrical apparatus. Carolan. 
(General Electric Company.) 

3244. Electrical ignition apparatus applicable to internal- 
combustion engines. Eckstein and Coates, 

Luminous vapour electric lamps. Hogan. 

5492. Apparatus for measuring electric resistances,  Evershed 

and Evershed and Vignoles, Limited. 

. Electric arc lamps. Ewart. 

. Electric indicators. Sadler. 

Systems of electrical distribution. Carolan. 
Electric Company.) 

Devices for suspending overhead electric conductors. 
Carolan, (General Electrice Company.) 


(Gencral 


7461. Electric circuit protecting devices. Carolan. (General 
Electric Company.) 
7568. Fusiblo electric cut-outs. Hetherington and British 


Electric Transformer Company (1903), Limited. 

. Electromagnetic mechanism for producing recipro- 
catory motion. Mould. 

. Electrodes for arc lamps. Edelmann. 

Electrico safety fuses. Partridge. 


Sorew-like rotary switch for electric resistance boxes, 


Electric switch apparatus. Pieper. 

Swan electric lamp fitting with transversely arranged 
plug sleeves for connection with the spring 
terminals. Schroder. 

Brushes for electric machines. McLean. 

Electric cut-outs for alternating - current ocirouits, 
Aktiengesellschaft Brown, Boveri, und Cie. (Date applied 
for under International Convention, Nov. 13, 1902.) 

Electrical fire-alarm apparatus. Robertson. 

Electromagnetic metor for producing oscillatory 
movements, such as for massage and like purposes, 
Whitney. 

Telpherage. Siemens Bros. and Co., Limited. 
Telpherage Company.) 

Attachments to desk telephone instruments.  Childress 
and Sauls. 

Apparatus or meaus for regulating or governing the 
speed of engines employed in driving electric current 
generators, Johnson.  (Elektricitüts- Aktiengesellschaft 
vorm. W. Lahmeyer und Oo.) 

Regulation of asynchronous, alternating, or three- 
phase current electric motors and rotary converters. 
Johnson. (Elektricitats - Aktiengesellachaft vorm. W. 
Lahmeyer und Oo.) 

Trolley poles used on electric tramoars and similar 
vehicles. Wilkinson. 


7827. 
8025. 


8054. 
15500. 


16965. 
22698. 


23663. (United 


26255. 


26259. 


26378. 


27131. 


1904. 


Electric conductors for illuminating purposes, such as 
lamp pencils or filaments. Ladoff and MacNaughton. 


— 
COMPANIES' STOCK AND SHARE LIST. 


226. 


Amount 
Name. paid. Last price 


Commereial and Industrial.— £ g 


Alliance Electrical Co.,5 per cent. Cum. Pref., Nos. 1-70,000 1 4-3 
Aron Electricity Meter p.c. Cum. Pref. Shares, 1- * 000 1 .. 3/16-5/16 
British Insulated and Helsby Cables, Ord., 1-100,000 .... 8 6 

6 per cent. Cum. Pref., 1-100,000 ................ 5 . 54-53 xd 
44 per cent. Mortgage ‘Debentures 1 
British Thomson-Houston Co., 44 per cent. lst Mort. Deb. 100 


Stock, Red. ð dd y SV een ker tS . 103-105 
British Westinghouse Elec. and Manur., 6 per cent. Pref., 
el.. EE APER 54-4 
———— 4 per cent. Mortgage Debenture Stock a ie 93-96 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 .. 2 .. 4-14 
— Non. Cum., 6 per cent. Pref. fin 23 .. 14-13 
44 per cent. lst Debenture Stock. 100 .. -100 
44 per cent. 2nd Debenture Stock .............. 100 . 84-89 
Callender's Cable, Debentures .................... eee 100 .. 104-108 
0 J ao AA IB ERES OUETN E ERUO RAE 5 104-114 
5 per cent. kk i a ne 5. 
Crompton and Co. ............... . ꝙ vales qute nuts 5. 1 
5 cent. Debentures....................- eee 100 .. 1 
Edison and Swan United, A Shares, 1-99,261 .......... S. 5 i 
“A” Sharee, 01-017, 13 vs 5 .. 3•14 
5 per cent. 8 mes %%% 100 .. 76-81 
4 per cent. Deb. Stock, Red. .................... 100 .. 72-77 
Electric Construction, Limited, Nos. 1 to 112,100 ........ 2 ~ 1414 
7 per cent. Cumulative Prei... - — 223 
4 per cent. Perp. 1st Mort. Deb. ................ — 97-100 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 . 9-95 
General pale Company (1900), 5 percent. Cum. Pref... 10 .. :94 
3 per cent. lst Mort. Deb. Stock ................ 100 .. 95-98 
W. T. 21 ey's Telegraph Works, Ordinary .............. 5 .. 12-13 
44 per cent. reed F a edat rcd dde qs 5 .. 5-5 
per cent. Debentures .................. eene 100 .. 106-1 
India Rubber, Gutta Percha anc and Telegraph Works ...... 10 . 18-19 
4 per cent. Debentures.............. cce eere no 100 .. 100-103 
Parker, Thos., Limited, Ordinary ..................-. eee 10 — 14-15 
Telegraph Construction and Malntenance................ 12 L 
5 per cent. Bonds .................. eee 222 100 o 101-104 
Eleetrie Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 i 
cent. Deb. Stk. Certa., Red. and Conv. .. 100 ..  114-1]7 
Bournemouth and Poole, Ordinar ggg e 10 .. 122-133 
44 per cent. Cum. Pref., 7,501-15,000 ............ 10 .. 91-104 
6 per cent. Cum. Second Bret 15, 001-22,500 . 10 11-12 
44 per cent. Debenture Stock, "Red. ..........-- .100 . 101-104 
Bromley (Kent) Electric Light and Power Co. , 44 per cent. 
lst Debenture Stock, R ee. 100 .. 100-103 
Brompton and Kensington, . C — 101-1 
5 N * € Pre 1 5 s 140,000" J. z d = *$101 
cu c Su rp., nary, Nos. — . 
Nos. 20 20,001.30, boo Mac PME AC 5 — 7-8 
Cambridge Electric Supply Company, Ltd., dn 3 a <a if d 
Central Electric ‘Supply, I. Ld., 4 per cent. Guar Deb. Stock 100 .. 106-1 
Charing Cross and Strand, Nos. 1- h. 5 es 8-9 


0 
e 

Si 
T 
=z 


44 per cent. Cum. Prei... § 
City Undertaking,” 44 p.c. Cum. Pref., 1-40, Mg a : 43-5 


4 per cent. Debenture Stock, Red. (Prov. Certa.).. ~ 103-105 
Chelsea 1 BUDDY ö / ͤ ³ ax ele aunty 100 UM 52-64 
Ad per conti cent. ita ure 100 — 106-109 
City of Lon on, Orang eee e re a ny 10 . 104-103 
6 per cent. Pg eet AA bu. PR x)—Iw 10 .. 15-14 
5 per cent. Debenture Stock .................... 19 om : 
7 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) .. — 101-104 
County of London and Brush Provincial, Ordinary........ zs 8-9 
6 per cent. Cum. Pref. .......................... xs 114-124 
44 per cent. Debentures Prov. Certs. All Rd. 100 . = 107-11 
Edmundsons' Electricity Corporation, Ordinary, 1-50,000.. x: 51-61 
6 per cent. Cum. Prelnln esee As 91-61 
—— 44 per cent. First Mort. Deb..................... 100 .. 103-106 
Electric Lt.& Tractn. Co. of Aust., Ld. Bp Cm.Pf.,1-30,000 5 34-44 
5 per cent. Debenture Stock, Red. .............. 100 .. 92-97 
Folkestone Electric Supply, Ltd., Ord. Nos. 1-10,000...... 5 — 5254 
per cent. First Deb. § Stock m HE 100 99-102 xd 
Hove Eccle eamm d Limited, Ord., 1-15,000 .......... 5 .. 1294 
Kensington & Kn e Elec. Lt., Ltd., Ord., 1-21,000 5 w 11. 
— per cent. Debenture Stock Red. ~= 100 . 105-106 
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Name. 


Amount 


Last peice, 


Amount 
Rn. : Name. paid. Last ET 
Kensington and Knightsbridge and Notting Hill ........ 100 .  103-1C6 British Electric Traction 1-500,000 & 60,001-90,000.. 10 — 101111 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 = 93-104 — 6 per cent. Om. Pt, 80,001-60,000...........--- ee 10 «- 11-1 
London Electric, Ordinary ......... J dx VERA Ma e 3 — 114-27 — ð per cent. DebentureBtock.......... 100 —  130- 
6 per cent. Pre. . . 6 .. 54-6 Buenos Ayres and Belgrano Tram., Ord. 1-100,000........ 5 - 33 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 es 9 -68 — * A" 6 per cent. Om. Pt., 1-40, 600 990689092509 „eee b enm 54-52 
Metropolitan Ordinary —— c 5553355575565 10 ee 18-18 — * B’ 6 per oent. Om. Pt., 1-87,500 6 „„ % „%%%%%„ „„ „%%ö Ä 8 -- 11157 
44 per cent. Firat Mo Debenture Stock ne 100 os 109-113 — 5 per cent. Deb. Stock, 5662 26 „ 6 „60 6 6 666% „ 66 „„ 100 2s 1 
X per cent. Mortgage ture, sesoses ooo 100 es 85 98 — Prov, Cert., all paid "99200902909 „ „ %% %%% % % „„ 60„ 100 ee 98-101 
Newcastle-upon-Tyne Electric Supply, Ordinary ........ Ss £3 101 Oape Electric Tramways Nos. 1-480,000....... 8 „ LIN 12-2 
erence ........ 3 n PN 4 .. 100103 City of Tram ways, 5 cent. Cum. Pref. .. 5 .. 2 
Notting Hill Electric Lighting .......................+6. 10 .. 15-14 4 cent. lat Mortgage Deb., 1-5,000 (1917) .... 100 
per cent. First Mort. Debs , Nos. 1-500 (Reg.). 100 .. 99-102 Colombo Electric Tramways and ting, 5 per cent. lst 
Oxford Electric, Ordinary, 1-96 ana -14,510...... us EE 88 81.6 Mortgage Debenture Stock, Red. .................. .. 100 .. 109105 
——— 4 per cent. Debenture Stock ................. 100 87-1CO Cork N o Tramways and Lighting Oo., Ordinary...... 10 .. 1514 
Royal Electrica? Company of Montros. 44 per cent. First ~ D per cent. Cum. Pref.... TTE *00906900020205290 10 as 11-12 
Shares Mortgage | Deine CENT MN rd., 138.0007: nO .. 985-108 Dapur other ch ame Oa Nos iS U 105 - 15. 
ithfield M keta ectric u Ltd., 3 n ee ee nited Tramways (1896), Ord., 06. „ 0 „ „ „ 0 ee 
sa 4 89885 Debenture Block .. mo CRUS OR 100 .. 88.0 — 6 per cent. Pref., Nos. within 1 eer Je m 16 
South Tondon, Ordinary *090920206609099209602999*9090229999 RT) m 53.41 -—— per cent. Mort. Debe., 1-3,000, „ „ 6 0% 4 „ „ „ 4660 100 a 94-97 
áb. James a and Pall Mall, Ordinary, 101-30,080 2 2 „ „60 [EXE 6 oe 144-104 Imperial ways 26 2 „ „6 66 „6 0 ecc 9522 4 % % 44 „ all ee 22-224 
7 per cent. Pref. 2 6 % „„ „ „%ĩ % % „„ „%%% „% % %%% „6 „„ „ „% „66 „ eee 6 ee 9 6 per cent. Cum. Prei... eda all C HER 
— r cent. Deb. „„ NL Ue m ss 220 a va i percent. Deb Stock POP ne 55 se 11 
| Electric Su - nary, o $e eo e c Tramways and Lighting, 5 per cen 
piece 5 per cen Foumulative Preference, 50,001-80,000 5 .. % Cum. Pref., Nos. 30 001-60,000 —— — 8 2 
Westminster, Ordinary ............ . . : un as à 4 per cent. Debentarefitock e 100 .. -93 
—— 5 per cent. Cum. Pref., 110,101-138,251.......... 6 .. 64 Kidderminster and District Lighting and Pre... 6 * 
London United 9 cent. Cum. Pref. esovdbon 10 ae 114-112 
4 per po lst Mt. Db. Stock, Red. ............ x .. 103-106 
Electric Rallways.— Metropolitan Electric Trama. Deferred, 1 00 001-1,314,016 1 — 10 
London, Ordinary 66 6 % %%% „%%% %%% %%;16k 100 axe 94-97 per cen N ; M , pum tee. x -s 
eee 4 per cent, Preaau w . 100 .. 98-101 New General Traction, Ordinary ....... —— —— — 1 
— (iio, Deb. Btook (Prov Script Goria., Ri ped). 100 — NONS B per dent MortgageDobenisres LiJi (beg) 100 — es 
——— å p.c. De . p Tully "e - / s 
City and death London, Consolidated Ordinary ........ ..10 . 50. Oldham, aon, and Hyde way, Ordinary ......... . 10 - 194-108 
——— per cent. Debenture Sto... . . 100 .. 109-112 PCI per cent. Cum. Pref. ......... sa asttet eet eee - 8.105 
— — 5 per cent. Pref. Stock 5 D 100 .. 126129 erth Elec. Tramways m 5 per cent. 1 Mort. Deb. Stk. 10 0. 
: 1 „ PTFE 100 — 123-126 Potteries Electric y A eios s... 10 a 8599 
— m ve bu. / wawes . 100 .. 120-125 „ „1. ‚· —*; — iE 
0 om South Lancashire M, le Traction and Power Oompany— 
4 per cent. Mortgage Debentures, Red., 1-1,700.. — e mn E Km a toe Bund eene 1 = A 
Waterloo and City, Ordinary ~— — ~ ~ — ET S: — £528,093 44 per cent. Debenture Stock... 100 p. 6. 100 p. a. 
le Tramways.— 
Eleetr y Telephones.— 
Anglo- tine, 1-260,007 6652545 „ 6 „46? 6 6 66 „ „6 „„ 060 6 e 4 5 
meine Permanent 6 per cent. Debenture Stock, 1888.... 100 .. 130 Nasional Telephone, Preferred... 2... 100 102-104 
Blackpool and Fleetwood Tramroad 65 5522 „„ „6 „ „„ 6 „% 6 „ „60 10 ee 1 -144 — Deferred Stock e „% „%%% % %%% % %% %% %% „% „% „%% %% %%% %% „„ „60 100 oe 78 81 
Brisbane Tramway Invest. Lim. Ord., 1-75,000 995*2'·g6 „ „6 8 m 3 ——— 6 per cent. Cum. First Pref. 66% „ „ „% 2 „„ „„ of 10 a 1 -144 
—— 5 per cent. Cum. Pref., Nos. 1-75, PPP b ee E — ô per cent. Cum. Second Pref. 0000 00 04 90 2 09 os 10 = 1 -15 
——— 44 per cent. Deb. Stk., Red., Prov. Certs. all 100 .. 97-102 ——— D per cent. Non. Cum. Third Pref. i.... 6 
British Columbia Electric Railway Co., Ord., Nos. 1-20,000 100 .. 79.82 — — 34 per cent. Deb. Stock, Red. ................. 100 u 
Non. Cum. 5 per cent. Pret., Nos. 25.001-588,600 .. 10 10-10 ——— 4 per cent. Deb. Stock, Nc. 100 . 100-102 
— — 44 per cent. lst Mt. Deba., Nos. 1-6,250, of £40 each 40 103-105 p.c. | Oriente] Telephone and Blectric Company -...—.. l1. i1 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
| Traffic Returns for Increase or 3 Accounts for past year. | 
week decrease. open. ` Cost 
i 
ae | garent oss sane Total Passengers, Car miles Pas "^n fine of mile 
| t | Ld e 
| Ending 1904. | 1903. | Week. “year, 1904. | 1903. Ending receipt carried. | run. enger mile track. 
Cou £ g > | £ d. d. d. 
Aberdeen Corporation. . . Feb. 6  1,072' 772 + 300 + 8,568 194 19% May 3) 37,931 | 9,099,715 | 794,641 098 | 1302 1,970 | 61 
Ayr Corporation „ 6 161 155 + 9, + 162, 8 8 ' Sept. 25, 12,503 , 2,979,276 | ,099 , 100 .10:34. 1,560 | 47 
Birmingham Tramways ...... „„ uu 61 60 — HM ee | 2 * dli 
Blackburn Corporation ...... » 5 71 662 + 19 + 1,767 , 24 24 March 25% 80,964 ^ 7,254,106 | 826,558 1°36 1187 1,705 | 7-44 
3lackpool Corporation „ 4 290 50 T 8 - 21 177 17 „ I 211,168 6. 169,121 784,443 152 108 — = 
Blackpool-Fleetwood Trams. "EE. 219 183 + W — là 164 163 Dec. 31 50.923 2,049,677 5884, 362 | 12:68 | 1,932 6-99 
Bolton Corporation „ 7 1.611 15533 + 81 498,874 38 28 March 3]; 85,704 | 17,761,605 | 1,896,247 1°15 |'10°75 3,430 § 87 
Bournemouth Corporation. ,, ò | 843 - — n 104 | 19! — | — — — — | — — iut 
rd Corporation ........ ; 7, 3,453 3.152 + 30! 419,167 77 41 — e — — Oe ae dT nus M 
N Corporation MS m 763 727 + 56 + 2,8771 4 65 „ 31, — 10,432,508 | 1,031,928 100 | 10°10 — = 
Bristol Tramways Company... „ 5 4,595 | 4,279 | + 116 — | li 514, Dec. 31 225,480 ; 41,192,899 | 5,724,114 | 1:30 98. 4,348 d 
Burnley Corporation ....... 4» 5 83h 6 182 — — — — | — i — — — | — — ea 
Burton Corpor tion .......... 5» 2 291 ur m - | 81 — — — — z= — — — oe 
Cardiff Corporation .......... „ 6 1.817 1.548 + 299; 422199/ ~' — | — | — = e E e = ae 
Carlisle Tramways Company.. .. 6. 165 150 T 10 T 15223 — — | s 311 — | 2,216,085 320,1294 | — — — = 
Central London lway...... Jan. 30 6,992 | 7,0)4 | - 12 + 1184) € 6 „ 31 567,225 , 45,305,110 , 1,276,87le 187 6656 59,076 | 3546 
City & South London Kall way Feb, 7 3.259 3,213 + 25 — 9174! 6$ 64 „ 81.165, 00 3a] 19,069, 519 — p- — — reas 
! ] ! s | | 
uE T. and I. Company .| „ 4 36^ 372 . 23,4 % - =- | z = i en ee 
Darwen Corporation.......... | „ 5. UBI | 200 + 12; — 251 | T% 125 March 319 12,341 2,560,735 254,279 125 11865 1,707 9:36 
Dover Corporation .......... | on 7 | 164 158 — 4, + 43 4j 3 | — -— ee — — — = z= a 
Dublin & Lucan Electric Ry... ,, 7 103 95 T 10 T — — Dec. 31 5,796 | 364, 795 102,087 381 |1362. 359 | 78 
xe | i 
Dublin U. T., electric cars....| „ 5 35,01 35599 |+ 106 _ | | 
Dublin S. District, Electric .., |, 5, 676 | ^ 681 —- 5 | 46. 1,46 March St 125,121. 23,955,195. 5,929,996. 0193 | 8:82 | 2,741 | 5064 
Duadee City Tramways ...... c 8 gu3 761 |+ 42 — , 22 22 May 15 35,874 9,081,522 752,814 0-93 11.276 1,630 um 
Eas; Ham Corporation "T" ee 539 ＋ es + 8,107 |1075 1075|March 3ly, 25,941 ' 9,971,537 650,224 utol | 9-35 2357 | — 
Kaenworth U. . C ³9«„„ö'O»'„ A ors ! = Gi id cm = I S PE — — — -— — 
w Corporation ........ „ 6 23.140 12.021 | +1,119 72.00% 124 124 May 31g 656,512 177,179,549 14,008,750 0:88 1125 5,89 5 
Galfer Corporatio je ei oh ! Jan 27 2,10 | 1,877 ! + 285 + 6,152 Sid 20 — = d — ! — — — c Taod 
Huddersfield Corporation .... Feb. € 1,074 | — 908 |+ 106 — 34 31 | March 51 56,631A; 9,758,213 | 1,218,539 14 | 11:14: 1,618 6-3e 
à | 
Hull Corporation, E. S........ |» 4 2.001 1.651 | + 313 + 6,935 | 25 19 » 31! 87,707A: 21,065,939 ' 2,218,696 100 ; 949 5,001 5-0 
Ilkeston Corporation ........ T. 119 = — — = Me 2 — uj = = Lx SES | 2S 8 
Kirkcaldy Corporation ..... kae NBO: ee = — . — — | - | — 2 1 e — 
Leeds Corporation .......... 6 4.75 ' 4,018 | + 150 415,565 | 77 | 77 |March 257 252,656 | 57,239,779 | 5,773,651 | 1-11 |1091| 3, E 
Liverpool Corporation........ Jan. £0 9,331 | 9,168 ; + 166 +47,740 | 103 101 Dac. 51 504, 504 108,906,472 11, 705, 425 111 | 10°34 | 56,000 6-88 
Liverpool Overhead Raüway.. Feb. 7, 1,532 160 — 68| + S55 153 15 June 50 79,252 | 10,466,726 .  986,185a 182 19-50 5,110 — 6 
London County Council ..... Jan. 50 8.848 | 8056 | + 78 is 4) | a0 M E d E Eee: i sexe ges ni 
Lowestoft Corporation ..... |» 0 125 | — — — | = E = = = | = D m | mn — 
Nelson Corporation Feb. 8 100 — = — of 3 3 — — | — ! — z= — | — MN 
Newcastle-ou-Tyue Corptn. . on 6| 3,579 3.023 | + 5% — | 581 38: March 257 150,551 33,474,122 | 3,379,119 108 |1035' 4175 6°17 
Portsmouth Corporation „ 6 134A, 1,230 !+ lot) 5.167 28 29 | sept. 39, 47,651 ^ 9,168,137 , 908,57 124 |1517 1,643 2 
Rochdale Corporation ........:. Jan. 25 103 95 | + 10 — 44 4, March 3l; 5,416 925,231 127,456 1°38 | 1027 -— 1-66 
Rotherham Corporation ..... Feb. 4 74 — — — ! — — — — — — | = | es a 
Salford Corporation .......... jan. 18) 3,333 | 2,629 |+ 815| +4509 | — | — | — eT MET zc diues mec rues m 
Sheffield Corporation Feb. 4201 Ns = — 55 551 Mar 25y 216,709 | 56,812,019 | 4,925,085 — 0-904 10:428 7,510 70 
Soutbampton Corporation... , 4 818, 83 f 4 — M il „ 31 35,874 | 9,034,522 | 752,814 | 0-946 11:436| 3760 | — 
f&nnderland Docporepon Wa ts 5-4 , 1,074 970 | + 104 | + 2,541 | 18:48 | 18:38 „ dla! 59,930 ; 13,987,121 | 1,270,957 103 |113 $5,245 6:4 
Wallasey U.D.C. ....——.-.—| , 6 | 583 521 |+ 62; + 3,732 105 |105 | 5 3ly| 31,471 | 5,685,182 654,742 | 1:90 | 11°53 | 3,503 703 
* Includes maintenance of permanent way and proportion of profits paid to the tramway companies for term of unexpired lease. a Train 
b Per mile of single track. c Include rail and tram. d Including depreciation. f Including one section of horse ae lo: g 1903, RE 
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EFFECT OF THE WAVE - FORM ON MEASURE- | For the third harmonic : 


MENTS BY THE TWO-WATTMETER METHOD.* 


The measurement of the power in a three-phase circuit 
by means of the two-wattmeter method presents several 
advantages over the more commonly employed three-watt- 
meter method. By the first-mentioned method the whole 

ower is measured by means of only two wattmeter readings. 
t is unnecessary to employ the neutral point of the system, 
which has often to be first specially opened up or even 
artificially produced. Further, the two wattmeter readings, 
a, and ca enable the power factor to be obtained without 


am 


Wattmeter Method, a, being the greater and a, the smaller 
Wattmeter Deflection. 


any separate volt and ammeter measurements by means of 
the formula 
te 


1 EE 
. 
(hy 


«41 


T= 
TE be cd 
uq ＋ o. 1 


Even the conversion of tan $ into cos + can be avoided if 
a curve such as Fig. 1 is made, showing the relation between 


cos / and 2 directly. 
( 


As has often been pointed out of recent years, f however, 
the tangent formula no longer gives a correot value for the 
power factor if the current and voltage curves are not 
sinusoidal. In auch cases the power factor can, however, 
atill be obtained in the usual manner by means of volt and 
ammeter readings. Thus: 


"m x 
J5. E. J 


where P =the total power; E- the line voltage; and J the 
line current. The effect of the curve form on the value of 
the power factor obtained by the above tangent formula 
will be investigated in this article. 


Cos $ = 


Fic. 2. 


* 


If E is the effective value, E' the maximum value, and e 
the instantaneous value of the phase voltage, the voltages 


of the three phases, I., IL, and III., are 
For the fundamental wave : 

ep =H,'; ain w/ 

én = En sin (w / 4 1207) 

eI =E'm sin (uc t + 240^). 


* Tranalation, in abstract, of an article by Dr. L. Block, in £. T. Z., 
Dec. 3, 1903, p. 993. 

+ Niethammer, Æ. T. Z.. 1902, p. 445: Rosenberg, E. 7’. Z., 1905, 
p. 111; Benischke, E. J. Z., 1908, p. 193. 


' 6g = 31 sin 5 wt 
811 = E I sin 3 (w t+ 120°) = E, sin 5 wt 
ejr = E,' m sin 5 (w t+ 240°) = E; In sin 5 w t. 
For the fifth harmonic: 
er E, 1 sin 5 wt 
é.n=E II sin 5 (w t+ 120) Ez u sin (5 w t+ 240") 
€,HI = E, u sin 5 (wit 240^) E, 111 sin (5 w ＋ 120"). 


So that the first, third, and fifth harmonics may be 
vectorially represented, as in Fig. 2, and from the seventh 
harmonic onwards the same relations repeat themselves 
periodically. 

As is well known, the third, ninth, etc., harmonics of the 
three-phase voltages cancel out in amount and direction in 
each case, and so can produce no line voltage or current. 


Ag 
Fic. 3. 


When measuring power by the two-wattmeter method, 
the current coils of the two wattmeters are in two of the 
phases—for instance, I. and II.—and the voltage coils are 
connected between these two phases and the third. Assum- 
ing a perfectly symmetrical three-phase system, and con- 
sidering, for the present only, the first and fifth harmonics, 
the powers measured (see Figs. 5 and 4) will be : 

By the wattmeter in phase I. 

Aj = V 3 E, J, cos (5, 4-507) - V3 E, J, cos(¢, — 50") 

= All + A y 
and by the wattmeter in phase II. 


An= X 3 E, J, cos (- 507) T V3 E, J, cos ($; +30°) 
= Ain T Ayu. 


Fic. 4. 


Applying the formulz for the sum and difference of two 
cosines, and putting P=P,+P,=the load on one phase of 
the symmetrical three-phase system, we get 

Am TA =3 E, J, cos ¢,=3 Pi 
Au T A, =3 E, J, cos $, — 5 P, 
Aj t Àj =3(P,+P,)=3 P (total load). 
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Further— 
Aur - An = V3E, Ji sin ¢, 
A. — All = — /3 E, J. Bin $. 
From which . 


A 11 A 1 
1 = 1 ic LEN 
an $ V3 A 
y A. — À. 
, 


The wattmeter measurements only give A; and An, and 
from these only an apparent angle of phase displacement, 
G, can be obtained by the tangent formula. Thus: 

An- Ar 
| Air+ Ay 

It can eaailybe shown, however, that this formula involves 
tan ¢, and tan ¢,, and that 
tan ¢, -tan ¢, > 

1 


P, 
P, 

If the seventh harmonic is not negligible the formula will 
become : 


Tan $'— J3 


Tan = 
1+ 


tan ¢, - tan d it tan 4 p. 
J ð MPO Ae 


1 


Tan = 


In most practical cases, however, besides the fundamental 
wave and the third harmonic, which is excluded in this case, 
the most important effect is due to the fifth harmonie, and 
the seventh need not be considered. 

If, besides P, and P, having the same sign, $, and 4, 
are also alike in sign—i.«., both indicate either a lagging or 
a leading current—then tan $' < tan p, and cos ¢ > cos 4. 
If, on the other hand, the power factor cos ¢ is deter- 
mined by measurements of the power, the volts and the 
amperes cos ¢ will always be less than cos d, if higher 
harmonics are present. 

A few numerical examples will indicate the amounts of 
the deviations. 


Let E,=100 E. =10 E= J/E;4E.- 1005. 
J,=10 J, =3 J= JJ +J, = 10:45. 
EI Ji = 1, 000 E,J.=30  EJ-1,050. 
Keeping these values constant, the effect of various phase 
displacements is shown below : 
(1) $,=30°  c08$,-:866 tan $,—:577. 
$, = 60° cos $. —:5 tan S., = 1:73. 
P, = 1,000 x 866 = 866 
P. =30x'5=15 JP - s81. 
| 881 
Power factor cos p= 2 859. 
1,050 


3 909, or a deviation of — 5:1 per cent. 
cos d, 


so that a power factor 5:1 per cent. lower than the cosine 
of the phase displacement, ¢,, of the fundamental wave is 
obtained. 


By the two-wattmeter method, using the above formula 
for tan ¢’ the value of cos / ia made 881, or m 1:017, 


cos 
or a deviation of + 177 per cent. from the cos of the angle of 
phase displacement of the fundamental wave. 


(£) ¢,=30° ¢,=90 cos % = 866 cos $— 825 
sd 952. deviation = — 4 8 per cent. 
COs d, 
eei m 1:015 ...... deviation = + 1:5 per cent. 

i cos d, 

(3) 4, =0. o. = 0. cos $, = 1. cos $ = 981. 
cos ne 2:13 PN deviation -- —1:9 per cent. 
Cos hy 
ie NM deviation = 0, 


Actual test results confirm these conclusions. The tangent 
formula almost always gives higher values for cos ¢ t 
are obtained from current, voltage, and power measure- 
ments. With loaded asynchronous motors the differences 
may reach as much as 5 per cent., according to the 
curve shape, as has been pointed out by Niethammer (l~. 
cit.). With synchronous rotors driven from other than a 
sine wave of E. M. F., or whose wave of E. M. F. differs from 
that of the generator supplying it, the differences are 
particularly great at the minimum current. This has been 
confirmed by numerous tests made by the writer, and is 
pointed out by Rosenberg (I. ci/.). Whilst the tangent 
formula gives u. = «,, and, therefore, cos ¢’ = 1, the quotient 
obtained from the power and the voltage x current per 
phase is often only ‘3 to ‘5. 

If in such cases the curves of current and voltage are 
traced, it will be found that, whilst the value of ¢’ obtained 
from the tangent formula is generally smaller than the 
phase displacement - of the fundamental wave, yet it is 
nearer to the latter than the stil greater value of 4 
obtained from the power factor. 

The question arises as to whether the tangent formula 
should be entirely abandoned when it is not certain that 
the curve shape is approximately sinusoidal. In such cases 
the power factor, iu accordance with its definition, can only 
be obtained as the quotient of measured power and product 
of voltage by current, whether the two-wattmeter or three- 
wattmeter method is used. The value obtained in this 
way, however, cannot be considered as the invariable power 
factor of the motor in question, for with & different shape of 
voltage curve a different value would be obtained. Modern 
three-phase motors, especially asynchronous ones, are 
generally so constructed tbat if driven as generators with 
& continuous-current excitation they would give an approxi- 
mate sine wave of voltage, and on this account they will 
also work with a maximum power factor if supplied with 
& sinusoidal voltage. If such a three-phase motor for 
which the maker has guaranteed a power factor of, say, 9 
is connected to & network whose voltage wave differs 
materially from a sine form, the power factor will naturally 
not be attained, and yet the design of the motor is not 
directly to blame. It is, therefore, advisable for makers to 
keep this possibility in view. 

Measurements by the two-wattmeter method supply a 
means of discovering whether the power factor of the 
motor is unfavourably influenced by the presence of higher 
harmonics. In such cases the tangent formula gives 
different and generally higher values for cos ꝙ than the 
quotient of power and current x voltage. The average of 
these two values approximates closely to the power factor 
which the motor would have if supplied with an E M.F. 
of the wave-form most suitable for it. If anything, this 
average value is rather lower than the most favourable 
power factor. If in place of the power factor the angle 
of phase displacement of the fundamental wave should 
required, . 9., for use in drawing the diagram, it would 
save time and trouble to employ the tangent formula 
directly, as shown in the above examples. 

On the whole, it would seem likely that even with waves 
which are not pure sine curves, the two-wattmeter method 
and tangent formula are not altogether without use, 
especially as the correct power factor can always be 
obtained with this method by calculation. 


QUESTIONS AND ANSWERS. 


(Question No, 652.—I wish to run a 100-volt 10-h.p. dynamo as a motor 
for starting an oil-engine. Energy would be supplied from a 
battery. Give sketch of connections showing how this can 
be done. 

Best Answer to No, 652 (awarded 10s.).—I have several 
times been called upon, when installing both oil and gas 
plants, to provide some means of running the dynamo as 
a motor to start the engine. A switchboard suitable for 
this purpose is shown in the accompanying sketch, which 
I have found to work very satisfactorily. A is an ammeter 
with central zero, to read 75 amperes either way. B is a 
voltmeter. C is a two-way switch for ammeter enabling 
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it to be connected either to the circuits, G and H, or to the 
battery or dynamo. D is & two-way voltmeter switch 
enabling the voltmeter to be connected either to the 
dynamo or battery. E is a single-pole switch and fuse 
controlling the battery. F is a double-pole switch and 
fuse in the dynamo circuits. G and H are two circuits 
fed from board. J is the shunt regulating switch. K isthe 


battery charge and discharge switch, which is provided with a 


through-way contact at the bottom to enable the dynamo 
to be put direct on to the lighting circuits, G and H, with 


— 


N 


FIELD 


the battery entirely cut out. From the other studs of the 
battery charge and discharge switch cables are taken to the 
regulating cells. L is the shunt breaking switch, which is 
provided with a contact to enable the shunt to be short- 
circuited through a resistance, and so prevent the damage 
that might otherwise be caused by breaking the shunt. 
M is an automatic cut-out in the battery circuit, which cuts 
off the battery in case the charging current fails, and so 
prevents the battery sending current back into the dynamo 
and motoring it. N is an eight-point resistance switch in 
cireuit with the armature of the dynamo, to be used for 
starting purposes when running the dynamo as a motor. 
y u are the two points from which the dynamo shunt is 
excited, thus exciting the field direct across the battery, 
which is very desirable when running as a motor, as it 
enables you to obtain the full field, and, therefore, maximum 
torque at starting. 

The following is the method of operation. To start the 
engine, switch on the field, then switch in all starting 
resistance, set the charge switch one or two blocks from the 
bottom, close the automatic cut-out, and fasten it in by 
means of the small catch provided, close battery switch, E, 
then dynamo switch, F. The machine should then com- 
mence to run as a motor and drive the engine. As the 
motor gets up speed, cut out the starting resistance slowly 
until all resistance is out and motor is running at full 
speed. "Then open the oil supply, and the engine should 
commence to fire its charge and increase the speed until 
the volts of machine rise above those of battery, when a 
charging current will flow. Finally, release the catch on 
auto cut-out and the dynamo will be charging the battery. 
If it is desired to light the lamps at the same time as 
charging, raise the discharge switch to block, which gives 
correct voltage for lamps; if desired to run direct off 
dynamo with battery switched off, proceed as above until 
speed is up, then switch off the battery at E, and place 
both charge and discharge switch on bottom blocks, when 
the battery will be entirely cut out of circuit, and the 
dynamo will be supplying the lamps direct. 

The chief difficulties found were that oil-engines installed 


for electric lighting purposes are usually either fitted with 
two fly wheels, or else an extra heavy one, to enable steady 
running, and thus necessitate considerable power at the 
start, and therefore it was necessary to use resistance wire 
of heavy section in the starter, as with the heavy starting 
this was liable to burn out. This method puts a rather exces- 
sive discharge on the battery for a few seconds, but I have not 
found it detrimental to the cells in the least, as immediately 
the motor commences to gain speed this current falls to a 
normal value. Further, if starting, as is usual when 
starting by hand, you turn on the supply of oil first, the 
charge is liable to get drawn into the cylinder and exploded 
before the engine has got up any considerable speed, and 
back-firing is the result, which immediately pulls up the 
motor and blows the fuse. The best method is to start 
the motor up and allow the engine to gain speed before 
opening the oil supply. Then, on opening the oil supply, 
the engine will commence to work and drive the machine 
as a dynamo. lf the battery is provided with an automatic 
switch to prevent reverse current, a catch will be necessary 
to hold this in while motoring, or else a main switch will 
be necessary to cut the automatic switch out of circuit until 
the volts of the dynamo rise above those of the battery, and 
a charging current is passing ; this switch can then be cut 
out. 

If the plant is already installed and it is not desirable to 
make any alterations on the present switchboard, the best 
plan to adopt would be to take two fresh leads direct from 
the battery terminals through a double-pole main switch 
and an ordinary motor starter direct to the dynamo and 
connect up in the usual way as for a motor, leaving the 
existing leads on just as they are. The dynamo could then 
be run as a motor by means of this separate circuit, taking 
care that the dynamo main switch on the switchboard was 
out. When the engine commences to explode, switch off 
the motor and proceed to switch on the machine as a 
dynamo to charge or run the lamps in the usual way. If 
adopting this last method, I should advise “ H. H. R.” to 
use a 15-h.p. starter to carry the rather heavy starting 
current, as a commercial 10-h p. starter would no doubt 
burn out in & short time. If his machine is of the two- 
pole type, he must remember to alter the lead of his 
brushes before starting as a motor, or otherwise he will get 
vicious sparking. If, however, he has a four-pole machine 
with carbon brushes, which has been designed to run at all 
loads with fixed brush position, he will find that there will 
be no appreciable sparking when running as a motor 
without moving the brushes.—W. R. A. 


Answer to No. 652 (awarded 7s. 6d.).— H. H. R.” does 
not state how his dynamo is wound, but it is presumed to 
be a shunt-wound machine and is used for charging the 
same battery which supplies the power to start it as a 
motor. There are several ways of arranging the con- 
nections to meet his requirements, but it would be an 
advantage to know what the existing switching arrange- 
ments are (if any) before suggesting what connections to 
make. 


ToLAMPs — 


Perhaps the diagram (Fig. 1) shows the most simple 
method to employ, as it involves the least possible number 
of operations in changing over, this requiring consideration, 
especially when starting the engine. CO is a change-over 
switch which directs the current through A, and the auto- 
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matic switch, A S, when the machine is to be run as a 
generator, or, if in the position shown, through the starting 
switch, S S, to run it as a motor. A separate small sliding 
eontaet is shown, S C, which makes contact with the 
change-over switch bar when in the position D. This 
connects the positive end of shunt coil to the dynamo main 
for running as a generator. A separate small switch can 
be used for this purpose, and be coupled to the main 
change-over switch if desired. Fig. 2 will make this clear. 


Fia. 2. 


In starting as a motor it would be well to have the 
least possible number of cells in circuit and adjust the 
shunt resistance, S R, to give the motor the lowest poesible 
speed, as it is only necessary to get sufficient speed on the 
engine to enable it to work by its own effort. The centre 
zero ammeter, C A, will indicate when the engine starts 
to do work, and as it gathers speed and the discharged 
current has dropped to zero, the motor can be switched off 
by S. CO can then be changed over to position D, and 
as Boon as the starting-switch lever has sprung to the off” 
position, S can be closed again, and the machine will com- 
mence to charge as soon as the volts rise sufficiently to close 
the automatic switch, A S.  Note.—If diagram Fig. 1 is 
used, the starting switch should be connected so that 
the shunt circuit is broken when its lever is at the “ off” 
position. 

The position of the brushes will possibly require to be 
altered each time the machine is started as a motor and 
reset for running as a dynamo before being switched into 
circuit. It might be mentioned tbat the machine as a 
motor, being only required to start the engine, it will only 
be lightly loaded, so that a 10-h.p. starting switch will not 
be necessary ; a 5-h.p. size should about meet the require- 
ments.—F. H, 


Answer to No. 652 (awarded 58.).— As the question gives 
no information with regard to existing arrangements, we 


r7-----—- 
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Fic. 1. 


will suppose that the dynamo is belt-driven from the oil- 
engine. Fig. 1 is a diagrammatic sketch of the connections 
if the dynamo is shunt wound ; Fig. 2 if the machine is 


compounded. All the to be added for the suggested 
method are shown in dotted lines. In the case of a com- 
pound-wound dynamo the series must be cut out when 
starting, or this pe of the winding would tend to turn 
the machine, and consequently the engine, in the reverse 


direction. The sketches will almost a eo themselves. LR 
is a liquid resistance, a lead plate w 


ich may be raised or 


BUS BARS 


C 


pe eom 
0 
— aw =w «m =~ —— — 


ENUNT 


Fic. 2. 


lowered by means of the rope passing over pulley, P, dipping 
into a solution of sodium sulphate or dilute sulpburic acid ; 
F B is a double-pole fuseboard. One of the wires from this 
fuseboard goes to the terminal on the spring clip, S, the 
other wire making contact with the lead plate by means of 
the terminal, T. The spring clip slides up and down the 
rod, R. The upper port of this rod is of ebonite, the lower 
part metal, and is so arranged that the circuit is first 
broken between lead plate and liquid, thus preventing any 
trouble through sparking. If the dynamo is only fitted 
with a single-pole switch instead of a double pole, this rod 
will not be required, and the connections will be much 
simplified. 

This method of starting will be found in practice very 
satisfactory, the only trouble is having to start up when 
the battery is supplying a load, as in tbat case the 
starting current required, together with the work already 
on the battery, may overload the cells. When starting, 
the current may be kept at a minimum by starting the 
engine very slowly, the exhaust valve being set so that 
there is no compression. When engine is up to speed, 
gradually bring on compression and start explosions. When 
the engine and dynamo are nearing full speed, the potential 
from d au will reduce current passing through the 
liquid resistance. With a little care the starting circuit 
may be broken with scarcely a spark.—M. M 

Answer to No. 652 (awarded 5s.)).—The connections 
required are shown in Fig. 1 on the assumption that the 
dynamo is à compound-wound one, and that 1t is at present 


SVN eng 


employed for other purposes than merely charging the 
battery. The additional apparatus necessary consists of 
a double-pole throw-over switch, D, for disconnecting the 
dynamo from the bus bars and connecting it to the battery 
terminals (this switch may be already in use), and a small 
starting switch and resistance, S, for starting up the machine 
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asa motor from the battery. Since the conversion ‘of a 
compound dynamo into a compound motor necessitates the 
crossing of the series winding connections, it will be as 
well in this case to leave the series winding out of circuit 
altogether when the machine is acting as & motor. This 
is easily done, as shown, by disconnecting the series winding 
from the dynamo terminals and connecting it in the bus- 
bar connection at C. The starting switch, 8, can be of quite 
small capacity. Probably an ordinary 3-h.p. to 5-h.p. motor 
starter will be ample in this case, as its only duty is to start 
up the set, which is presumably a 10-h p. one, light. If 
the machine is intended to run in parallel with other 
dynamos when acting as a generator, it will be necessary 
to fit a small field switeb at K in place of the lead, F. 
This switch, K, would be open whilst the machine is acting 
as a motor, but closed when acting as a generator, so as to 
allow the machine to be excited and to have its volts 
adjusted before it is switched on to the bus bars.— . 


THE DISTRIBUTION OF ELECTRICITY IN SHIP- 
YARDS AND ENGINE WORKS.* 


BY J, A. ANDERSON, 


In submitting a paper to this meeting the writer has chosen 
the title ** Distribution of Electricity in Shipyards and Engine 
Works” on the assumption that the day has gone by when a 
comparison of electricity with steam or gas motive power in 
engine works and shipyards possesses debatable ground or even 
interest. Before a meeting of Electrical Engineers, and in 
a neighbourhood where more has been done in the direction 
of pbwer distribution than elsewhere in this country, such a 
comparison is unnecessary. On the other hand, the writer 
hopes that a description of the different means of applying 
electricity which he has met with as an engineer engaged in 
power distribution, and especially the figures he has been able 
to obtain may prove acceptable and possibly provoke discussion. 

The first coneideration in designing a distribution system for 
an engine works and shipyard is the choice of system to be 
adopted (1) for power, (2) for lighting. Some engineers advo- 
cate three-phase and others direct current throughout. The 
writer is however strongly of opinion that a combination of 
the two systems—namely, three-phase for power and direot- 
current three-wire for lighting— (and, in special cases, power) 
possesses the greatest advantage. 

Distribution from a power company is invariably on the 
three-phase system, and at first sight it would appear that 
three-phase should therefore be used throughout, but where 
there is a large motor load as well as lighting, it is preferable 
to have both systems. The motor load on the three-phase 
system does not affect the lighting load off the direct-current 
system—a most important consideration. This arrangement 
admits of a large momentary demand on the power side, and 
three-phase motors of 10 h.p. and under can be started up 
direct off the mains. The voltage drop does not appreciably 
affect the speed of the motor-generators tor the direct-current 
supply, so that the lighting is unaffected. 

Three-phase motors are much more cheaply maintained and 
stand overload to a much greater extent and length of time 
than direct-current motors, and hence in many cases a smaller 
motor can be used than would be possible on a direct-current 
system. To get the full advantage of electric driving in engine 
works, however, direct current should be available for driving 
a few variable-speed machines. 

As most of my data is in connection with three-phase motors, 
a short description of the two types in general use with their 
respective advantages and disadvantages may not be amiss : 


1. Those with a squirrel-cage or short-circuited rotor, started 
by means of a compensator which reduces the voltage at the 
terminals of the motor, the transformer portion being cut out 
by means of a throw-over switch when the motor has attained 
maximum speed. Compensators usually have three separate 
sets of connections, designed as a rule to give 80 per cent., 
60 per cent., and 40 per cent. of the line voltage. I will in 
future refer to this motor as the squirrel-cage motor. 

2. Those with a drum-wound rotor. Three ends of the 
winding are connected to slip-rings on the spindle and the 
other three ends are star connected. Resistances are 
inserted between the armature winding by means of the slip- 
rings when starting. These resistances can either be cut out 
by a controller, which also operates the primary circuit, or by 
a regulating switch, with a triple-pole switch for the primary. 
I will in future refer to this motor as the slip-ring motor. 


The chief difference between the squirrel-cage 1notor and the 


* Paper read before the Newcastle Local Section of the Institution 
of Electrical Engineers, Jan. 18. 


slip-ring motor is the starting current. The squirrel-cage 
motor takes about 24 times full-load current for full-load to:que 
at starting, whereas the slip-ring motor gives about full-losd 
torque when taking full-load current. The slip-ring motor is 
from 10 per cent. (for the larger sizes) to 20 per cent. dearer 
than the squirrel-cage motor, and the latter type is a little 
more efficient and less complicated. 

For ordinary use, therefore, the squirrel.cage motor is the 
better, although it has to be very heavily fused if started up 
against a load, as is necessary in many cases in shipyards. It 
requires, however, much less attention, and the wiring is not 
so complicated and expensive. The last reason is sufficient to 
debar slip-ring motors for use on such machines as punches, 
shears, and beam benders, where the starting gear has some- 
times to be placed at a considerable distance from the motor. 
For such machines as winches and cranes, the slip-ring motor 
is the only one which will prove satisfactory. The Newcastle 
Electric Supply Company have now out on hire over 40 
three-ton shipyard winches driven by 10-h.p. motors of the 
slip-ring type, and they are entirely successful from every 
point of view, especially from the point of view of economy. 

The following figures taken from one of the above winches 
show the kilowatts taken in starting various loads. Weights 
were placed on the foot brake lever as an artificial load, and 
the motor started up by a controller. The figures clearly show 
the low demand from the mains when starting in proportion to 
the load. 


| | 


Kw. | Volts. Amps. P. F. Remarks. 
3˙5 | 442 | 78 6 Winch running light. 
51 | 440 | 89 75 |Running with weight on brake lever. 
84, — |17 E Starting on first step of controller. 
7 436 11 84 Running with increased weight on lever, 
86 — 16 | — [Controller on first step would not start 
| | | without slight assistance. 
112 — 20 b Starting on second step of controller. 
95 436 145 87 Running with increased weight on lever. 
126 | 22 | — Starting on second step of controller. 
10:2, 436 | 158 | 86 ‘Running with increased weight on lever 
12:8 Pid 21 — | ontrolier on second step, but would t 
| | start without assistance. 
162 | — — | — ztarting on third step of controller. 
| j 


ee eC — 


A winch was tried fitted with a 10-h.p. squirrel-cage motor, 
but it could only lift about 15cwt. unless started with a slack 
rope, even when switching the motor direct on to the mains. 

For ordinary use the squitrel-cage motor has so many distinct 
advantages over the slip-ring type, that it is well worth goin g 
to some extra expense to adopt an arrangement for placing 
lighter fuses in circuit when running. Figs. land 2 show an 
arrangement which the writer has had in use for some months. 


To Motor 
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Fic. 1. 


Fig.1is a diagrammatic sketch and Fig. 2 is a section through 
the oil-break switch of a 10-h.p. starting compensator, the split 
terminals of which were modified to suit. Originally the split 
terminals, F, and F,, F and F, and F, and Fa, were short- 
circuited, so that when the switch was thrown over to that side 
the motor was direct on to the line. These double terminals 
have been replaced by six single terminals, making both sides 
similar in this respect, and F, F., and F, are connected to 
F., F,, and F, respectively through auxiliary fuses. The knife- 


blade terminals, Mi, Ma, M,, Li, L., and L., are mounted on a 
wood block, to which is connected the switch handle. At start. 


ing the switch is thrown over to the transformer side with the 
usual transforming effect. After the motor has got up full 
speed the switch is thrown over to the running side, and puts 
the auxiliary fuses in circuit. The ordinary motor fuses are 
placed at the distributing point in the usual way. This starting 
gear was first connected to a 10-h.p. motor driving a large 
punching and shearing machine which was exceptionally hard 
to start up, the slides being out of order. The compensator 
had to be connected up on the highest step, and the current 
through the ordinary fuses at starting was about 80 amperes, 
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the motor taking 44 seconds to get up to speed. With the 
above arrangement we were enabled to run with auxiliary fuses 
of 22 S.W.G. copper in series with the 18 S.W.G. copper 
necessary for starting. 

The writer has now got this gear connected to a 10-h. p. motor 
driving a small machine shop at Carville power station, where 
the starting and running conditions are not so severe, and we 
have been enabled to run with 26 S. W. G. copper auxiliary 
fuses. The above switch would be greatly improved if a spring 
were attached, so that the switch could not be left in the start- 
ing position. It will be seen from the diagram that by merely 
short-circuiting the transformer terminals and cutting out the 
transformer, it is possible to start direct off the mains 


Leuds to 


Leads to Transformer 


Fuses 


J : 
SY 


EE 
ITIITI ITIITI 


Fic. 2. 


Having briefly described the two main types of three-phase 
motors, I now propose to consider the conditions under which 
they are set to work, and the arrangements it is necessary to 
make for their installation. Most of the machines in a shipyard 
should be separately driven. They have as a rule to be spaced 
far apart, which would increase the amount of shafting required 
to drive them in groups, and they have also to work very 
intermittently, ` 

The following figures taken from a shipyard shed, and until 
last January driven by a 50-n.h.p. Crossley gas-engine through 
a friction clutch, illustrate the amount of power wasted in driving 
shafting. Most of the shafting has been done away with and 
squirrel-osge motors installed, with very beneficial results. 


Gas- Engine. 
Period of Test, Feb. 16 to July 16, 1902. 
Total gas consumption = 1,380,500 cubic feet at 2s. 6d. 


per 1,000, less 20 per cen . ꝗ £188 1 0 
Man in attendance .. ...........ccccccscssccccsecscescceesscssseces . 48 00 
§«;é—mùn: ß 411 O0 
Oil and stores ͤl ll... ]ĩxĩ?˙0ö 500 

lr. ᷣ ͤͤ ĩðâ Eden aAA £195 12 0 


The average daily gas consumption was about 8,520 cubic 
feet, and the average indicated horse-power about 62. Of this 
the indicated horse-power required to drive the main and counter 
shafting was about 40. The attendance expenses above do not 
include cleaning and repairs beyond the ordinary cleaning and 
oiling allowance daily. 


Three-Phase Motors. 
Period of Test, Feb. 16 to July 16, 1903. Motors. Horse-power. 
Six punchingand shearing machines, witha74-h.p. 


motor on each |... i veeecee reason eoe aote reae n esp kon 9 4b 
One 27ft. by 1jin. plate rolls ........................... l ode 30 
One ecarfing machine and plate-edge planer L^ ze n 
i i 5 Duo lo aes . 1 

One 6ft. 6in. by lin. straightening roll, two counter- 
inks, and one grindstone ........................... E 10 
Two countersinking machine . P exis 5 
///Ü·ͤ⁵ ß IL. ͤ 110 


Units consumed = 32, 916 at 1 4d. = £145. 14s. 


In this case no man was required, the starting and stopping 
being done by the machine men, so that the saving effected 
equals £195. 12s. leas £145. 14s., or £49. 18s. per half-year. The 
maintenance and other charges on the extra capital is more than 
counterbalanced by the upkeep on the shafting and belts and 
overhauling the gas-engine, not previously taken into account. 
The system of driving is such that practically all machines are 
stopped when not required to work, the saving being wholly 
effected by this. On a full day's work the costs of running as 
taken &bove are about the same for both systems. 

Panching and shearing machines can best be driven by belt 
from the roof principals or from the top of the machine itself, 
although this latter position sometimes gives too short a drive. 
Quadruple punching and shearing machines with an overhead 
jib crane can only be driven with the motor underground, the 
use of a guide pulley is also necessary, making a very unsatisfac- 


tory drive. Driving such machines by geariog throws very 
heavy stresses on the motor, which are more or less avoided by 
using a belt. Belting is also more often than not much cheaper. 

In one case plate rolls are driven by a 40-h. p. slip-ring 
motor with heavy resistances in the rotor circuit for speed 
regulation. The motor is geared to the rolls and reversed 
by the controller. When the rolls are under way the revers- 
ing current is very excessive: for this reason the fuses have 
practically to be short-circuited. A foot brake has been 
tried to stop the machine before reversing, so as to reduce the 
rush of current, but it has not been successfal. Ia a boiler 
shop the plate rolls are driven by a similar motor, but by means 
of a countershaft and crossed belts for reversing purposes. 
This arrangement, where poesible, is to be preferred, as it saves 
the momentum in the rotor and there are no heavy spur wheels 
to reverse. Although speed regulation of the motor is, perhaps, 
more satisfactory, it has been found to be practically unnecessary, 
as the operator can get what regulation is required by allowing 
the crossed and open belts to slip, but I do not think that the 
advantage is worth the extra expense incurred by using this 
type of motor. In another shipyard the rolls are driven by a 
30-h.p. squirrel-cage motor by means of s countershaft with 
crossed and open belts. Although the rolls sre lighter than the 
rolls previously mentioned, they do the same class of work, 
and are, on the whole, more satisfactorily driven. 

In engine works, where sometimes direct.current motors are 
essential, se te mains should be run from the sub-station, 
but these motors should be as few as possible, and connected 
across the outers of a three-wire system. They are claimed 
to be of most benefit when driving variable-speed machines, 
such as lathes, drilling machines, and boring mills, as they do 
away with belting. This is not altogether an advantage, for, as 
is well known, the belt forms an elastic coupling between the 
motor and its load, and thus, if a sudden stress comes on the 
machine, the belt slips, and may save the motor and gearing 
from injury. 

In engine works the current consumption is not much 
reduced by separate driving, for, as a rule, the machines are all 
running simultaneously, and not intermittently as in a ship- 
yard. On the other hand, a great advantage is gained by being 
able to space the machines independently of the shafting, but as 
this benefit is greatest for large machines, separate motors for 
machines requiring 5 h.p. and over, and driving all the others 
from shafting, would seem & good arrangement. Among the 
former, one or two lathes might be driven by direct-current 
motors when a constant speed regulation is a great advantage, 
but other variable-speed mschines, such as boriog mills and 
drilling machines, when the amount of work done at one apeed 
is considerable, might just as well be driven by three-phase 
motors with belts and atepped cone pulleys. 

In reconstructed shops where some other motive power has 
been displaced, it is best to cut up the shafting into sections 
according to the nature of the shop, and at the same time do 
away with as much belting and shafting as is justified by the 
coat. 

For driving large oranes in constant use, it has been proved 
that three direct-current motors give the best efficiency, but 
the first consideration should not be efficiency, but reliability 
and freedom from breakdown. The use of three direct-current 
motors with commutators, controllers, resistances, and com- 
plicated wiring all tend to increase the ibility of breakdown. 
On the other hand, a single three-phase squirrel-cage motor 
crane has very few electrical connections, a starting com- 
pensator displaces three controllers, magnetic brake, and heavy 
resistances with their respective connections. The three-phase 

pe necessitates the use of a square shaft and friction clutches 
for the longitudinal traverse on the crane itself, but these 
require much less skilled attention than the direct-current 
motors with their connections and accessories, and the capital 
cost is also less. My experience with three direct-current 
motor cranes has, perhaps, been unfortunate, but, notwith- 
standing, I think the above points worth consideration. 

Some engineers advocate the use of three three-phase slip- 
ring motor cranes where three-phase current only is obtainable, 
but the high efficiency gained by the three direct-current motor 
crane is no longer obtainable, due to the inefficiency of the 
motors when running with a heavy resistance in the rotor 
circuit, and at the same time the connections are more 
complicated, and the system neceasitates the use of 11 trolley 
wires between the crane girders. 

The following tigures taken from a few of the three-phase 
motors connected to the Newcastle Electric Supply Company's 
system will, I think, help to support some of my remarks 
and suggestions : 

5-U. P. SuviBREL-CAuE Moror, 800 Revolutions, driving Two 
i Countersinking Machines by Belt and Countershaft. 

Work done. Kw. Remarks. 
Shaft and countersinks running light .................. 2"l — 
One head countersinking jin. holes in gin. plate ... 


Two h eads : i ; : 


» 51 oF 77 97 
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74-H.P. SQUIRBEL-OaGE Moron, 800 Revolutions, driving Punch and | 10-u.». Srir-RrNo Moror, 800 Revolutions, driving Angle-Iron 


Shear by Belt on Flywheel. 27 Punches per Minute. 


Work done. Kw Remarks. 
Running machine light . 3'1 — 
Punching in. holes in gin, plate 38 Minimum. 
3» „% %%% nee ewe OS E 5'4 Maximum. 
Shearing lin. plate . 74 — 
is TIME er NUUS PEE 8:8 Average. 
97 l $) /—— — $1 ct5909509000002060000902000020046002908 9:4 — 
Shearing fin. plate 21ft. long...... ͥ 54 — 
šj i B E E reer cae 8 Average. 
H - E - 11 Operation took 
lmin. 20sec. 


Shearing jin. plate 21ft. long, out about Jin. wide 6'6 
97 39 os n a9 9 


Operation took 
lmin. 10sec, 


In shearing, the load varies with the width of cut as well as 
the thickness. Some figures taken from another machine, 
shearing lin. plate, 2in. to Sin. width of out, show a 74-h.p. 
motor taking from 6 kw. to 12 kw. ; 


74-B.P. SQUIRREL-OaGE Moron, 800 Revolutions, driving Mast Rolls 
by Oountershaft and Open and Orossed Belts. 


Work done. Kw. 

Oountershafting and loose pulleys s q 28 

Rolls running light. . . 3˙5 

Rolling Jin. plate to half circle... . . 4 to 
T ji ii „ EEEN 7 


74-H.P. SquiRREL-CAGE Moron, 800 Revolutions, driving a Double- 
Headed Boiler-Shell Drilling Machine by Belt and Countershaft. 


Work done. Kw. Remarks. 

Drills running light........................ 2:6 — 
Drilling one 1 ruin. hole in boiler shell 3'5 — 

» , » » ó'8 EX 
Drilling two 1,",in. holes in boilershell 4:5 = 

D , , 35 5 — 
Drilling one 1gin. hole in 1 in. plate 4.5 Sharp drill. | 

T re ds a 4-7 Operation took Im. 40sec. 
Drilling one 1gin. hole in 1 uin. plate 4:6 Blunt drill. 

a 5 T s 5 Operation took 2m. 5c. 
Drilling two 1gin. holes in 14in. plate 6-7 Sharp drill. 

77 


74-H.P. SouiRREL-ÜAGE Motor, 800 Revolutions, driving brick 


Crusher. 
Work done. Kw. 
Crusher running light . . . 2 8 
Urashibg bien s«ĩiß3 P d Deci ó 
- . 8 6 
A „%%% tune iesu ura iRuS c LA EE T a Mete 9 


71-1. P. SQuiRREL-Cacgz Moron, 800 Revolutions, driving a Buck 
and Hickman Mortar Mill with a Revolving Pan, 7ft. Diameter, 
16 Revolutions per Minute, by Countershaft and Loose Pulley. 


Work done, Kw. 

Countershaft and loose pulley ................ eee 2:4 
Running mill with pan empft . es 44 
Mixing with pan full n. 76 
i3 T 5 minutes after . . 6:8 

8 » 15 „„ . ASEDUASINR RA NE e BUE OUS TUS 64 

» » 24 3 (8 6˙4 


71M. r. SqUIRREL-CAGE, Moron, 800 Revolutions, driving Koppel 
Oonerete Mixer by Countershaft and Loose Pulley. 


Work done. Kw. 

Running on loose pulley . . . . 2:1 
Machine running empty. . 2:6 
Hoisting tub filled with ballast and cementt . 5:2 
Mixing with cylinder charged . 3:8 
15 - „ C 4˙0 

$i » „( 8 4˙4 


10-u. r. BouIRREL-DAcE Moror, 800 Revolutions, driving Two- 
Headed Scarfing Machine and a Plate-Edge Planing Machine by 
Belt driving a Countershaft with Loose Pulleys, Crossed and 
Open Belts, 


Work done, Kw. Remarks. 
Countershaft and loose pulleys ..................... 4'7 — 
One-head ecarfiog cut gin. to zin. by 9in. long... 5:2 Minimum. 
i E " 78 Maximum. 
Planing gin. plate 20ft. long ........................ 9:2 — 
v ^ TIMERE C por 13 Average. 
ji jí COMER ee 16 - 
Planing zin. plate 20ſt. long and scar fing 
JJ EPI 10 — 
Planing iiin. plate 20fc. long and scarfing 
mor m ER 13 — 
Planing iiin. plate 20ft. long and scarfing 
lee. 16 — 
Planing in. plate 20ft. long and a ig {Maximum for 
VO NEU ff tating five seconds. 


The above motor, although very often considerably overloaded, 
runs very satisfactorily and does not get too hot, 


Planer by Worm, Worm-Wheel, and Gearing. Speed controlled 
and rotation reversed by controller. 


Work done. Kw. 
Planing 10in. channel iron cut Zin. x yin. .... . .. 5:8 
39 ?9 51 77 4(enũd 6 6 „6 „6 6 6 4:8 
» " ii a 0 5:8 
13 » T! Wo. b 6*6 
Planing Ain. anglo-iron cut y; x ih to in . : d 
, : : s „ 
a , i EN ROC 8 


10.1. . SyuiRREL-Oack Motor, 800 Revolutions, driving Quadruple 
Punching and Shearing Machine by Belt Motor Underground. 


Work done. Kw. 

Machine running light ꝛ:kt z .. . 2˙4 

Shearing gin. steel plate t is 

Shearing din, steel plate. s e aroro onana onoono 13:2 

Punching zin. holes in above Jin. plate ͥ q 144 
Punching ain. holes in above Zin. plate, zin. holes previously 

punched round the cireumference........................ . . . . ͥ . .. 8 
Punching din. holes in above jin. plate, zin. holes previously 
punched round the cirecumference................. ie AA SUIS 


All the above readings were taken with the belt slipping very 
badly. .Belt dressing was put on, and the following readings 
taken : 


Sh@ring fin. steel plate as above 4 .. n 
Punching din. holes in jin. steel plate as previously . 16 
: i : P WR x — 


* Motor slowed up. 


This machine had very light flywheels, and the steel plates 
were for some special purpose not often required in ordinary 
shipyard use. The plate was fed in as fast as possible for the 
purpose of taking the test. 


10-H.P. SquiRREL-CAGE Motor, 800 Revolutions, driving Four Small 
Planing Machines, Three Small Shaping Machines, Three Slotting 
Machines, and Two Screwing Lathes by 95ft. of 3in. Shafting 
running at 175 Revolutions per Minute, and driving Six Counter- 


shafts. 
Work done. Kw. Remarks. 
Shafting and belt running light............... 4:8 — 
Ordinary workingngn ge . 6'6 Readings taken at 
various dates, 

i o cee eaS edule E E 6:6 — 

: „ — ave 8 — 

à VV 9 

5 b esti PN Uto 10 Average. 

» "ce eere 12 2 — 

P PS OROA RS 14:4 Occas'onally. 
10 H.. SquIRREL-CAGE Motor, 800 Revolutions, driving Gowt. 


Pilkington Hammer and a Fan for Two Smiths’ Fires. 
Work done. 


Shafting, fan, and loose pulley on hammer........................ 3:6 
Hammer cushioninnggg i . . . een 8 
Hammer woninggggsggese‚ese cvvaesastaseivvescvecs t 

i 57 1 


15-H. . SoviRREL-CAGE Motor, 600 Revolutions, driving Mangles, 
Scarfiog Machine and Operating Gear for Lifting Large Rolls 
by Shafting and Belts. 


Work done. Kw. 
Shafting and loose pulleys ss q 6:4 
Scarfing machine cutting light . 8 
T à * VVT 94 
Mangling zin place.. ĩ⅛ y ͤm 12 
55 77 bits ĩͤ 8 14 
A 33) 16 
Reversing with plate in time GSsee . 30 
Heaving large linen raa de a e Té er o etas 15 
Scarfing, mangling, and heaving rolls simultaneously. 21 


Daring this last operation the belt came off, and the motor 
was being lifted off its bed. The motor was then replaced by 
a 20-h.p., and is working satisfactorily, but I consider it would 
be worth installing separate motors for each machine—5-h.p. 
for scarfing and 10-h.p. on each of the other machines. 


15-H.P. SQUIRREL-CAcE Motor, 800 Revolutions, driving a Manhole 
Punch by Gearing. 
Work done. 


Machine running ight ssie esses etre Ca 8 3:2 
Punching 24in. x 18in. manholes in , in. plate 19:6 
i i 5 e 21:2 
"E 22:4 


This machine punches heavier plates satisfactorily, although 
I have not had the opportunity of taking observations when 
doing so. The time taken for each operation was about five 
seconds, 
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30-H. P. SqurRREL-OAGE Moron, 480 Revolutions, driving 27ft. b 
ljin. Plate Rolls by Belt on to Countershaft with Crossed an 


Open Belts. 
Work done, Kw. Remarks. 

Rolls running light . . 4 11:4 — 
Lifting top roll ..ieevacete vete eon y eva esu erra exe 14:4 — 
Lowering top roll!!! 8 116 — 
Rolling Ain. plette 8 12:8 — 

* J ME D UE 144 x 

M 3j 8 400 Momentary. 
Straightening fin. plate. . 13:4 — 


I have not had the opportunity of getting readings from this 
machine when rolling ljin. plate, but the 30-h. p. motor has 
proved adequate. With bending and straightening rolls the 
amount of load is almost entirely ın the hands of the operator, 
and is to & great extent independent of the size of plate. 


30-B.P. SLIP-RINd Motor, driving Joggling Machine by Gearing, with 
the Speed varied and Rotation reversed by a Controller with 
Heavy Resistances in the Rotor Circuit. 


Work done. Kw. 
Jogger sunning: ig’... ERR UTER REUS 4 
Joggling Jin. plate at 5ft. 9in. per minute ꝙ 
Y Tin. a : »€50609000902022000000800099 
id in. ye 


%% %% %%% %%% „ „„ 6 6% % %%% %% 60% 


As will be seen from the above figures, a much smaller motor 
would be sufficient. I should say a 20-h. p. motor would be 
large enough to joggle plates up to lin. thick at the above 
speed. | 


30-H.P. Motor, 480 Revolutions, driving One Large Horizontal Boring 
Mill, One Large Vertical Boring Mill, One 10ft. Chuck Lathe, One 
30ft. Shaft Lathe, 14 Lathes (Various Sizes), and Two Drilling 
Machines by 160ft. of 34in. and 70fc. of 23in. Shaft at 150 Revolu- 
tions per Minute, with Oountershaft for Each Machine. 


Work done. Kw, Remarks. 
Large chuck lathe cutting light.. 17.  Allothers off. 
30ft. shaft lathe running light, chuck lathe 
cutting light, and vertical boring mill 
cutting out propeller boss sss 20 Ordinary working. 
Chuck lathe cutting light, 30ft. shaft lathe 
cutting off centres, vertical boring mill 
cutting out crank webs  ..........- ......... 21 A - 
Ditto ditto ie 24 5 i 
Ditto ditto ditto 25 " » 
Ditto ditto Gitte 26 " P 
Ditto ditto dita. 2 cries 30 - j 
All machines working «except a few 
small lathes and horizontal boring mill. 
Large vertical boring mill drilling 54in. 
hole in a shaft coupling T j 
Ditto ditto Atte 28 " ES 
Ditto ditto AILES ui 31:2 » " 
Same as above only with large drill off. 20 - 3 
Y » jy — à à ets 22 , » 
—€— 25 2 P 5; 


Single-Phase Current Traction.—In former articles 
Mr. M. Latour has shown the possibility of solving the 
problem of electric traction by single-phase current with 
three different types of collector motors, all of which would 
allow of working in the neighbourhood of synchronous 
speeds. Now, both in the case of repulsion and series 
motors being used, an available method of controlling the 
torque of the motor will be necessary. In a paper recently 
published in No. 51 of the Electrotechnische Zeitschrift the 
author discusses such a method, presuming the motors to 
be connected to the mains under constant pressure. It is 
pointed out that both the magnitude and sign of the torque 
will exclusively depend on the adjustment of the brushes 
on the collector. It will, therefore, be possible by a con- 
venient regulation of the brush-holder to obtain at any 
time either the positive or negative torque for a given 
speed, so as to ensure any desired speed and to effect the 
recovering of work by braking from full speed down to 
rest. In order to avoid such mechanical complications as 
might arise from the handling of the brush-holder, the 
author suggests providing the stator with a device 
analogous to a collector being placed on the driving 
platform. The author purposes describing in a forthcoming 
paper his method for obviating the difficulties experienced 
in starting collector motors with alternating current on 
account of possible short-circuits at the brushes at low 
speeds, 


| Lansdowne Lodge, Dartmouth.road, Forest Hill; 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the ordinary general meeting on Jan. 28 the following 
were the candidates balloted for : 


Meubers.—H. T. Davidge, B. Sc., Wh. Sc., A. R. O. S., Ordnance 
College, Woolwich ; J A. Rudd. 177, West George-street, Glasgow ; 
W. I. Taylor, 50, Fenchurch - street, E. O. 

Associate Meubers,—O, Adams, 8. Crescent.gerdens, Bath; C. B. 
Auel, Weatinghouse Works, Trafford Park. Manchester ; P. C. Booty, 
General Electric Engineering Company, Perth, W. Australia: R. B. 
Burrowes, Messre. Ferranti Limited, Hollinwood, Lancs.; R. C. Dieppe, 
P. H. Eagland, 
care of Messrs. Arbuthnot and Co., Madras, India; J. J. Fyfe. Purma 
Ruby Mines, Limited, Mogsk, Upper Burma; J. G. Griffin, Corpora- 
tion Electricity Works, Swindon; W. M. Harrop, Superintendent 
Engineer's House, West Riding County Asylum, Wakefield; R. W. 
Hutchinson, 18, Washington-street, Newland, Hull; H. H. F. Hynd- 
man, 27, Pembroke.square, Kensington, W.: A. D. Linzel), 34. 
Nadine. street, Ohurch-lane, Charlton, S. E.; J. Mel. MeBlein. Corpora- 
tion Electricity Worke, Pietermaritzburg, Natal; A. H. McBryde, 
Mina de 8. Domingos, Mertola, Portugal; R. 8. McLeod, 21, Victoria- 
avenue, Didsbury, Manchester; R Meskin, Derby - road, Ohellaston, 
near Derby; R. Mott- Trille, Cienfuegos, Cuba : Prof. J. Orr, B. Se., 
South African School of Mines, Kimberley; G. D. Poulton, 5, Bath. 
road, Southsea; H. J. Robinson, Power Station, De Beers Oon- 
solidated Mines, Kimberley; R. P. G. Sims, 22a, College-hill, 
Cannon - street, E. O.; ©. Smart, 13, Carlton - terrace, Swansea; 
K. R. N. Speir, Sutton Bomicgton, Loughborough : J. T. Taylor, 22, 
Cornhill-terrace, Leith; O. G. Trevett, care of Meesre. Green and 
Trevett, 15, Castle-street, Cape Town ; W. H. Turner, 17, Highbury- 
terrace, Headingley, Leeds; J C. Whiteley, 15, Beech street, Hudders- 
field ; B. D. Williams, Gwaun-Adda, Dinas, Rhondda. 

Ste. -F. G. O. Baldwin, 79, Clough.road, Sheffield; O. H. 
Bishop, 8, Avenue-road, South Norwood Park, S. E.; B. C. Bonnarjee. 
The Knowle, Wallington, Surrey; J. Carlaw, 11, Finnieston-streer, 
Glasgow; G. H. Congdon. 15, Balfour-road, South Norwood ; B. B. H. 
Cragg, Hope Villa, 5, Addington-road. Bow, E ; K. O. Ghaleb, Projects 
Circle, Minia, Upper Egypt; H. N. Howlett, 12, Morden- grove. 
Lewisham, S.E.; J. W. Jackson, 79, Brudenell-road, Headingley, 
Leeds; C. B. Johnson, Arnside, Swinton, Manchester; A. H. Law, 
5, Holmside-place, Heaton, Newcastle-on-Tyne; R. Lindsay, 281 
High.street, Southwark, S. E.; R. A. Parsone, Kastgato-stree', 
Gloucester; 8 C. Rhodes, Gordon College, Khartoum, Soudan ; C. 
Richardson, Romiley, near Stockport; E. E. Robb, Pinecroft, Tan- 
bridge Wells; D. Sheppard, 4, Bloomfield-terrace, Wells- road, Bath; 
H. C. Siddeley, The Croft, Purley. 

Students,—A. H. Acres, 3, Talbot- road, Tottenham, N.: W. B. 
Adams, Henddol House, London.road, Thornton Heath: F. Bicon, 
Melbourne, Park-avenue, Ashton-on-Mersey ; T. O. H. Bates, Croft 
House, Gildersome, near Leeds; H. |’. Baynham, Carlisle House, 
Bath.street, Rugby ; D. W. Belbin, 292, Scven Sisters-road, Finsbury 
Park, N.; L. G. Bennet, 21, Queenawond-avenue, Highgate, N.; F. G 
Brookes, St. Sepulchre’s Vicarage, Northampton; J. K. Cattersou- 
Smith, The University, Birmingham ; G. F. Cobham. 5, Temple- 
road, Croydon; W. HR. Cooper, 37, C'aypole.road, Nottingham ; 
L. C. Cufle, 18, Montague.place, RKussell-sjuare, W. O.; E. B. 
d'Ade, 12, Beacondale-:0ad, Upper Norwood. 8.E; R. M. 
Derry, Oiklea, Manor-road, Chelmefo:d ; C. F. Edwin, 2, Stoke. 
rosd, Guildford ; 8. Featherstone, 11, Madeira-park, Tunbridge Wells ; 
E. H. Field, 93, Gordon-hill, Enfield ; F. Gocdall, Woodbank House, 
Chesterfield-road, Sheffield ; A. Hartley, Crow Nest, Hebden Bridge; 
E. M. Hayward, 1, Fairholme- road, Croydon; H. Headley, 11, 
Burlington-gardens, Chiswick ; C. H. Hitchen, 38, Cambridge-road, 
Hammersmith ; G. Holliday, 12, Elliscombe-road, Charlton; E. P. 
Hollis, 66, Station-road, Ilkeston, Derbyshire; 8. Holmes, Westfield 
Park, Wakefield; G Jacques. The Cripgles, Thicket-road, Sutton; 
M. Jennison, 30. Western- street. Seedley, Manchester: W. O. C. 
Langdon, West Lodge. Hastings-road, Bexhill: C. E. Lucas, 144, 
Dard san larrita, Heaton, Newcastle-on-Tyne; T. J. Back, 487, 
Caledonian-road, Holloway, N.: R. M. Sethns, care of Messrs. Thomas 
Parker. Limited, Wolverhampton ; A. B. Smith, Sunnyside, Monks. 
eaton, Northumberland ; A. C. Stacey, Faraday House, Oharing Croes- 
road, W. C.; W. G. Turner, 18, Heaton Hall- road. Newcastle-on-Tyne ; 
T. A. Vincent, Rozelle, Maybury-road, Woking; S. E. Weeden, 4 
Baskerville-road, Wandsworth. 8.W. 


DUBLIN AND LUCAN ELECTRIC RAILWAY. 


The report of the directors for the half-year ended Dec. 51 last states 
that on the revenue account the total receipts from all sources show 
an increase, as compared with the corresponding period of 1902, of 
£212. 12¢. 5d. Passenyver rev-ipts show an increase of £184. 4a. 9d., 
and goods traffic an increase of £28. 4s. 3d. The total expenditure 
shows an increase of £113. 33. 9d. There has been a reduction in 
most classes of expenditure, but maintenance and repsirs have cost 
rather more than in tle corresponding half-year. £225 included in 
this half-year’s net revenue account is the amount of directors’ fees 
accrued for some time past, which they did not draw, and which they 
relinquish in favour of the Company. After providing for debenture 
interest there is a balance available of £1.425. lls. lld., out of which 
it is proposed that a dividend at the rate of 5 per cent. per annum be 
paid on the preference shares, absorbing £475, and that £7.0 (as com- 
pared with £300 in each of the two last hal!-years) be placed to reserve 
account for payment on account of electrical equipment, leaving £251. 
lls. lld. to be carried forward. ‘The directors recommend that the 
preference dividend be payable on March 16. 
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. NOTES. 


Electricity in Mines.—In the House of Commons 
last week Mr. Fenwick asked the Secretary of State for 
the Home Department whether any steps were being taken 
to prepare special rules for the purpose of regulating the use 
of electricity in mines in accordance with the recommenda- 
tions of the departmental committee. Mr. Akers-Douglas 
said the report of that committee was now before him, 
and he was considering the best steps to take with the 
view of establishing special rules in accordance with its 
regulations. 


Institution of Mechanical Engineers. — This 


institution has decided to hold its spring meeting this 


year in Chicago, the conference opening in that city on 
Tuesday, May 31. Arrangements for the visit are now 
going forward. New members who join the institution 
before March 5 next will be given facilities for attending 
the spring meeting. The annual general meeting will be 
held to-night at the Institution House, Storey’s-gate, when 
the annual report will be presented and the officials for 
the ensuing year elected. 


A New Element.—Prof. Dr. Markwald, of Berlin, is 
reported to have discovered a new radio-active substance, 
which he has named radio-tellurium. Before an audience 
of the leading scientists of Vienna, the professor said that 
in experimenting with pitchblende from Joachimsthal, 
Bohemia, he discovered minute quantities of a very active 
substance which at first showed all the reactions of 
tellurium, but further examination proved it to be a 
mixture of tellurium and most minute quantities of a 
substance hitherto unknown. The report adds that the 
quantity of the. new element found in pitchblende is 
exceedingly small. 

A Canadian Electrothermic Commission.—On 
the 23rd of last month there sailed from New York for 
Liverpool a party df engineers forming the commission 
appointed by the Canadian Government to investigate exist- 
ing electrothermic processes of manufacturing iron and 
steel in Europe. After England the commission will visit 
Sweden, France, and Italy, and it is probable that some 
four months or more will be used in carrying on the work 
of investigation and research. For years the rich iron 
mines of Canada have remained dormant with abundance 
of water power available on all sides. But it is now 
believed by the Minister of the Interior in Canada, and by 
financiers, that the work of this commission will pave the 
way for great industrial prosperity in the Dominion. 


The American Institute.—The annual dinner of the 
American Institute of Electrical Engineers was held in New 
York on the 11th inst., when the guest of honour was 
Mr. T. A. Edison. By a happy coincidence the dinner 
commemorated the twenty-fifth anniversary of the intro- 
duction of the incandescent lamp, and the date also 
coincided with Mr. Edison’s birthday. The opportunity 
was therefore taken of presenting the deed of gift of the 
Edison Medal Association, which, as recently stated in 
these columns, has raised a large fund to commemorate the 
twenty-fifth anniversary of the incandescent lamp. The 
institute has accepted the trusteeship of the fund, and it 
is proposed to award a medal annually to the graduating 
student in America who shall present the best thesis on 
some original subject. 


Private Fire Brigades.—Tho sixth annual tourna- 
ment of the London Private Fire Brigades Association was 
held on the 6th inst. at Shoreditch Baths. The Robertson 
Electric Lamp private fire brigade, for the third year in 
succession, met with a considerable amount of success, the 


members of the brigade winning a prize in every competi. 
tion in which they took part, and carrying off three first 
prizes, two second prizes, and one third prize. In addition 
to these prizes, the brigade won the championship for the 
whole of London, and are now holders of the Marshall 
challenge cup, which is given for the best all-round perform- 
ance. The brigade also holds the Hibbert challenge cup 
for the best individual performance at the tournament 

These cups have both been wrested from the Railway 
Clearing House fire brigade, which has held the champion: 
ship of London for the last three years. 

London Traffic Commission.—We understand that 
the Royal Commission on London Locomotion have 
nominated Sir John Wolfe Barry, one of the Royal Com- 
missioners, Sir Benjamin Baker, and Mr. W. Barclay 
Parsons, who is the consulting engineer to the Board of 
Rapid Transit Railroad Commissioners of New York, to 
advise the Commission on certain important technical 
questions connected with locomotion and transport in 
London. The Commissioners have taken a mass of evidence 
upon proposals which it is suggested would alleviate existing 
conditions of traffic and afford further facilities, and the 
advisers to the Commission will report upon the engineering 
and other technical considerations involved in these pro- 
posals. It will not be the duty of the technical advisers to 
the Commission to make any report upon specific schemes 
which have formed the subject of applications to Parlia- 
ment. 

Junior Institution of Engineers.—Mr. Fletcher 
Moulton, K.C., M P., the president, presided over the 
nineteenth anniversary dinner of this institution on 
Saturday at the Hotel Cecil, when among those present 
were Mr. R. Kaye Gray, president of the Institution of 
Electrical Engineers, Prof. D. S. Capper, Sir Andrew 
Noble, and others. The last named, in the course of some 
remarks on the fiscal question, was inclined to attribute the 
outburst of prosperity following the abolition of the Corn 
Laws to. James Watt and George Stephenson, the introducers 
of the steam-engine, rather than to Richard Cobden. Mr, 
R. K. Gray responded for * The Senior Institutions,” and 
Lord Balfour of Burleigh, in giving the toast of the institu- 
tion, referred to his visit to the giant engineering works at 
Assuan. We are pleased to hear that the institution itself 
is in a flourishing condition, and that a scheme is under 
consideration for enlarging its influence in the provinces. 

Electrical Test Track at St. Louis.—In view of 
the great importance which electrical railways have gained 
in recent years, the directors of the St. Louis Exposition 
have decided to arrange for the testing of the different 
systems of electric transportation under the direction of a 
special committee, and upon a track specially constructed 
for this purpose on the fair grounds. The tests will be 
under the direct supervision of the department of elec- 
tricity, of which Prof. W. E. Goldsborough is chief, and the 
members of the committee will have an advisory capacity 
in connection with these tests. The test track extends 
along the north side of the transportation building, and 
will be a double track 1,400ft. long, and nearly level its 
entire length. The Exposition Company will construct 
this track according to the latest methods, and will equip it 
with the most modern instruments and apparatus available. 
There will also be at the disposition of the participants any 
system of electric current desired. The principal aim of 
the tests is the accumulation of valuable data which will 
be of very great utility for the future development of 
electrical traction. 

Iron and Steel and Fiscal Proposals. — The 
secretary to Mr. Chamberlain's tariff commission has sent 
us a copy of a memorandum on the iron and steel trades 
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which has been adopted by the commission, in so far as it 
concerns the points upon which witnesses representing these 
trades are to be questioned. Broadly speaking, the witnesses 
will be asked to give their opinions on the present position 
of raw materials, processes, finished iron, standing charges, 
import duty, and trade with the Colonies. Of course, each 
witness will be invited to deal with the particular district 
he represents, but he will also be asked to give his opinion 
upon the general question of adopting a policy of protec- 
tion on the iron and steel trades. There are 22 heads on 
which witnesses are to be examined, and these include the 
processes used in this country as compared with foreign 
countries, the importance of technical and commercial 
training and higher education of all grades, and the decimal 
system of weights and measures. We are informed that 
the response which manufacturers in the iron and steel 
and other leading trades are making to the general form 
of enquiry issued by the commission has been quite 
satisfactory. 

Electrical Power in Collieries.—Mr. W. Johnson, 
president of the Mid-Glamorgan Colliery Managers’ Associa- 
tion, offered some sound advice to electrical engineers who 
specialised in electrical mining plant on the occasion of a 
visit to the Bridgend station of the South Wales Electrical 
Power Distribution Company last week. Mr. Johnson 
recognised that electricity in connection with colliery work 
had come to stay, but declared that there were great 
. difficulties to be overcome before it could be universally 
adopted. Electrical engineers had to recognise that colliery 
managers could not use their collieries for experimental 
purposes. He would advise those engineers who took up 
colliery work to visit the steam coal pits of South Wales, 
noting the difficulties that had to be contended with, and 
they would then be better able to understand why so many 
colliery owners and managers were seemingly opposed to 
introducing electricity into their mines. It was only by a 
careful study of these difficulties and overcoming them that 
electrical engineers could hope to have electrical power 
more generally adopted. They would then find that 
colliery managers were not the opponents to electricity 
they were supposed to be. 

Wireless Telegraphy at St. Louis.— Wireless 
telegraphy is likely to take a prominent place at the 
World’s Fair this year. The American De Forest Wireless 
Telegraph Company has bought the tower of the electricity 
building of the Buffalo Exposition, 1902, and is now 
erecting this tower on the exposition grounds at St. Louis, 
and will use it for a sending and receiving station. The 
tower is 350ft. high, and will be placed on an elevation 
south of machinery hall. Besides the tower a mast of 
250ft. in height will be erected in the same place. In the 
base of the tower the electric power stat:on will be installed, 
containing a transformer of 90 kw. and other necessary 
apparatus and instruments. Several smaller stations will 
be put up in the different exposition buildings, and com- 
munication will take place not only between these two 
stations, but also between the principal station and the 
centre of the city of St. Louis and the neighbouring 
cities. The company expects to maintain continuous com- 
munication between St. Louis and Chicago, sending a 
distance of more than 300 miles. Signor Marconi has 
also decided to demonstrate his system in the Italian 
section of the exposition. It is to be hoped that the 
European companies for wireless telegraphy will also 
participate in this interesting competition. 

Old Faradians.— Old Faradians of Manchester and 
the neighbourhood dined together at the Midland Hotel, 
Manchester, on Saturday last, with Mr. C. D. Taite, 
borough electrical engineer of Salford, in the chair, and 


had a royal time. Mr. Robert Hammond was at his 
best in replying to the toast of “The Electrical Stan- 
dardising, Testing, and Training Institution," but confessed 
that when he remembered that more thau 20 years had 
passed since he first started the college in Red Lion- 
square, he realised that he was getting old, a statement 
which evoked general disapproval. Referring to an 
ambition he had when & boy to plant trees, which he 
bad not found possible to satisfy, he felt that in plant- 
ing the number of electrical engineers (about 500) who 
had passed through the institution in their profession he 
had achieved that ambition in & more valuable form. 
The toast of The Visitors" was responded to by Mr. 
E. Cowan, chairman of the local section of the Institu- 
tion of Electrical Engineers. The speeches were com- 
mendably brief, and the dinner was followed by a smoking 
concert. The gathering was a great success, and will be 
repeated next year. Much credit is due to Mr. J. T. 
Tiplady, the hon. secretary of the Dinner Committee, 
whose efforts were brought to such a happy fruition. 


Express Electric Railways.— Although the recent 
high-speed trials on the experimental electric railway 
between Marienfeld and Zossen demonstrated the possibility 
under certain conditions of obtaining extremely high 
speeds, even up to 131 miles an hour, they by no means 
justify the conclusion that such speeds could be main- 
tained in ordinary practice. A direct consequence of the 
eminently successful results obtained in those trials, how- 
ever, is a couple of proposals for the construction of an 
express electric railway in Germany. The suggested line 
would run between Berlin and Hamburg. The two 
schemes are very similar in character, and both propose 
the erection of a central electric generating station at 
Wittenberg, while one only contemplates the use of the 
existing railway stations along the route for the purpose 
of the railway. At present the traffic between Berlin 
and Hamburg has become so heavy that the laying of a 
third track has become necessary for the steam trains, 
but the expenditure in this direction would be obviated 
in the event of one of the two plans in question receiving 
the approval of the Government. The journey between 
the German capital and Hamburg is accomplished by 
express trains in three hours, but each of the electric 
schemes provides for the run being reduced to 14 hours. 

Engineering Standards Committee. — The 
excellent and valuable work which the above committee 
has been carrying on since April, 1901, deserves the 
support of every manufacturer engaged in the engineering 
industries. A task of the magnitude which the committee 
has undertaken must necessarily be of a laborious and pro- 
tracted nature, and though comparatively few reporta have 
as yet been actually published by the committee—those 
that have made their appearance are valuable in the 
extreme—an enormous amount of information and material 
has been collected, and a large number of specifications and 
findings are approaching the stage of completion. These 
findings, there is little doubt, must ultimately have an 
enormous influence on the trade and commerce of this 
country. The Government, as our readers know, have 
recognised the utility of the committee’s labours, and made 
grants towards the necessarily heavy expenses incurred iu 
carrying on a work of this nature. Thie has been followed 
up by the proposal of the Government to make future grants 
equal in amount to that subscribed by the supporting 
institutions and firms interested. It is therefore to be 
sincerely hoped that the leading firms in this country will 
not allow the work of the committee to be curtailed for 
want of financial support. The secretary of the committee 
is Mr. Leslie S. Robertson, 28, Victoria-street, S.W. 
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Belgian Rails.—The recent agitation against the 
practice of municipalities and others placing their orders 
for tramrails in Belgium lends considerable colour to a 
consular report on the industrial progress of that country 
which has just been issued. From this document it appears 
that there is no fixed price for Belgian tramrails, the price 
depending on the quantity ordered The average price, 
however, for exportation is stated to be about £5 per ton, 
carriage paid to Antwerp, and for use in Belgium £5 to 
£5. 4s. per ton. For the manufacture of these rails basic 
steel is employed, which is cheaper than the Bessemer steel 
used in the United Kingdom. Basic steel is considered by 
Belgian manufacturers to be more suitable than any other 
kind of steel for tramrails. Though a British invention, 
basic steel does not enjoy in the United Kingdom that 
favour which it obtains in Belgium and Germany. In the 
works where these rails are made the hours of work are 
longer, wages lower, and holidays fewer than in the United 
Kingdom. Wages vary considerably, but, approximately, 
skilled workmen receive 3:8d. per hour, ordinary workmen 
2'37d. to 332d. per hour, and boys 0°76d. to 142d. per 
hour. The number of hours’ work per week is 59, or 
10 hours a day. Work begins on Mondays at 8, on other 
weekdays at 6.50 or 7 o'clock. Overtime is paid at the rate 
time and a-quarter. Except in blast furnaces there is usually 
no Sunday work. The uaual working hours are from 7 a.m. 
to mid-day, and from 1 till 6 p.m. On the furnaces there 
are two gangs working 12-hour shifts. 


Science and Industry.—The subject of discussion at 
the usual monthly dinner of the London Chamber of Com- 
merce last week was “ British Industrial Neglect of Applied 
Science,” in which several eminent educationists partici- 
pated. Sir A. W. Riicker, who was in the chair, after 
remarking on the want of appreciation on the part of 
English commerce of that careful scientific training for 
those who were to take the leading parts in it, said the 
matter of crucial importance was the necessity of drawing 
the educationist and the business man closer together. It 
was essential that educationists should know more definitely 
what business men wanted. What was wanted wasthata man 
should be trained both on the literary and on the scientific 
side. Alluding to the University of London, he said that 
while they wanted it to be a university famed for learning, 
they wanted it to be no less a university famed for utility. 
Sir Wm. Anson doubted whether the mere multiplication of 
professors would achieve the desired object. He was of 
opinion that the connection of science to industry might be 
promoted by the higher cultivation of the masses of the 
people What was needed was not a skilled group of 
people at the top, nor intelligent working classes at the 
bottom, but the middlemen, the great leaders of commerce 
and industry, to bring the two together. They wanted to 
induce the leaders of industry to understand the value of 
the applieation of science to their businesses, and not its 
application to the mere discovery of something which they 
could exploit, leaving it afterwards to take its chance. Prof. 
Armstrong joined in the subsequent discussion, and alluded 
to the willingness of the American, absent in the Eoglishman, 
to subordinate himself, and to act in concert with others for 
the common good. That was a quality which Englishmen 
must educate in themselves if they were going to meet the 
competition of the world. If there was one thing the 
Englishman did not at present believe in, it was the expert. 
Others who took part in the discussion were Sir Wm. 
Ramsay and Prof. Meldola. 

Motors on the Hire System.—A meeting of the 
Glasgow Section of the Institution of Electrical lingineers 
was held on the 8th inst. At the opening of the proceed- 
ings a fitting tribute was paid to the memory of the late 


Mr. Walter McMillan, and sympathy was expressed with 
his widow and family. The subject for discussion was 
“ Electric Supply Undertakings,” which was introduced by 
Mr. Sydney E. Britton in a paper in which he debated the 
point whether they should advance motors on the hire or 
hire-purchase system. At the outset Mr. Britton said both 
systems had been tried in Motherwell, where they aided in 
the success of the electricity department. He explained 
that under the first system the undertakers lent motors to 
power users at a certain rent per annum, the motors remain- 
ing the property of the undertakers. In the case of hire- 
purchase, motors were lent to power users, who in return 
made at certain periods part payment of the capital cost of 
the motors plus, say, some 10 or 15 per cent. on the out- 
standing amount, and at the end of one, two, three years, 
or even longer, as the case might be, the motor became the 
entire property of the hire-purchaser. Some undertakings 
included interest, sinking fund, repairs, renewals, and 
general superintendence in the amounts charged. Others 
merely included interest, sinking fund, and general super- 
intendence. Which was the more correct was a matter of 
opinion, but for his part he preferred the latter, chiefly 
because it relieved the undertaking of a liability which 
could only be guarded against in a speculative fashion. He 
could not see why objections were raised against a corpora- 
tion letting out motors on hire or hire-purchase when it had 
an electric supply undertaking. He submitted that in the 
interest of manufacturers of electrical apparatus, of con- 
tractors, of supply undertakings, and of all classes of con- 
sumers of energy, unstinted encouragement should be given 
to those who wished to advance electric motors on hire and 
hire-purchase systems to consumers who had not the capital 
at hand to purchase outright, and who, but for these 
systems, would have to drag along without electric energy. 
A discussion followed, and at the close Mr. Britton was 
awarded a vote of thanks for his paper. 


Electricity in Japan.—A great deal of activity is at 
present being shown in Japan in the utilisation of electricity 
for lighting, power, and traction purposes. The electric 
light works at Tokyo (the capital) are not a new installa- 
tion. They have been in operation for some considerable 
time with a measure of success which may be gauged by 
the fact that it has become necessary to greatly extend the 
power-house. The plant at present installed has a capacity 
of 5,050 h.p., and this is being increased by an additional 
3,600 h.p. Electric current is being supplied from the 
original plant to the equivalent of 100,273 10-c.p. lamps, 
and we understand that the demand for light is so heavy 
that applications for connections are received at the rate of 
over 1,500 a month. The new plant is expected to be in 
operation in April next, and immediately on its completion 
work will be commenced on a further extension, which will 
ultimately increase the output of the station by 10,000 h.p. 
A part of this scheme is to be realised by the summer of 
next year. Fresh demands for electric power are being 
made upon the electric light company by the light 
railway company, which is operating an extensive system 
of light railways in the city. In other parts of Japan 
there is evidence of similar progress in which the 
municipalities are taking a prominent part. For 
instance, one city proposes to develop close on 
10,000 h.p. by utilising the power of the Tama River. 
This scheme provides for the harnessing of the water at 
three different places and the erection of an equal number 
of generating stations. Other places are going in for 
electric traction systems, such as Osaka, where the muni- 
cipal authorities are seeking Government authority to lay 
down electric tramways as a municipal undertaking. 
Another instance of activity in the same direction is the 


288 THE ELECTRICAL ENGINEER, FEBRUARY 19, 1904. 


completion of the Keihin electric railway, which is under 
construction. It runs between Shinagawa and Kanagawa, 
a distance of about 20 miles. The company is laying down 
a power plant with a capacity of 540 h.p., which will supply 
current for working the line, and an average speed of 50 
miles an hour is to be maintained. It is likely to prove 
& formidable rival to the Government railway between 
Yokohama and Shimbashi, as it will have the advantage of 
a more frequent and rapid service. 


Wireless Telegraphy.—The centre of activity in the 
wireless telegraph field would now appear to be Italy, 
where Signor Marconi is having the benefit of the practical 
support of the Government. Altogether there are already 
seven wireless telegraph stations in that country in constant 
work. Of these, five are used for maritime purposes and 
two exclusively by the army. The first of the maritime 
stations is at Capo delle Melle, in the Gulf of Genoa, and 
the others are situate at intervals along the coast connect- 
ing the mainland with the islands of Sicily and Sardinia. 
The military stations are at Monte Mario, a height above 
Rome, and on the island of Maddalena, off the coast of 
Sardinia, so that the passage of an enemy’s ships along the 
western seaboard could be instantly signalled to the capital. 
Another station at Bari is approaching completion, as well 
as one at Antivari, on the opposite coast of Montenegro, 
which is to be used for commercial communication. Before 
June it is expected that three other stations along the 
Italian shore of the Adriatic will be in operation, so that 
there will be communication from point to point along the 
whole coastline of Italy. It will be seen that so far the 
activity in this direction in Italy has been confined to short- 
distance communication—an object which we have always 
contended is the particular province of wireless telegraphy. 
As is known, however, Mr. Marconi has devised an ambitious 
scheme for opening up commercial communication with 
England and North America on the one hand and Argentina 
on the other. With this end in view a station is to be 
erected near Pisa on a site which has been given by the 
King of Italy at San Rossore. Information has lately 
appeared in the daily Press that Mr. Marconi has succeeded 
in establishing a wireless telegraph service between this 
country and Holland, which, if correct, is the first service 
of the kind attempted between England and the Con- 
tinent since communication between Dover and France was 
stopped by the Government. The messages are trans- 
mitted from the Poldhu station to Amsterdam, a distance 
of about.200 miles, 40 miles of which lie overland in the 
South of England. An interesting feature of the new 
service is that a commercial daily paper in Amsterdam 
has arranged to receive its English news by wireless 
telegraphy. 

Switchboard Design.—This week Mr. L. Andrews 
has been exhibiting in the offices of Messrs. Cowans, 
Limited, at 82, Queen Victoria-street, some interesting new 
features in the design of high-tension switchboards which 
are intended to prevent fires such as destroyed the switch- 
board at the Bristol station at the end of last year. Owing 
to the short time at our disposal we are unable to illustrate 
these novelties in this week’s issue, but the following 
résumé will give in outline Mr. Andrews’s inventions. The 
first of these is a current direction indicator to show when 
an alternator is supplying current to the mains and when, 
owing to any defect, the current is going back into the 
alternator from the bus bars. For this purpose Mr. 
Andrews uses a transformer with differential windings. 
The transformer has three cores and two yokes. The two 
outer cores are wound with fine wire coils con- 
nected across the ‘bus bars, and the centre core 
has round it a winding through which the current 


from the machines is circulated. In actual practice 
this current is obtained through a transformer, so as 
to keep the apparatua at low voltage. The differential 
action between the windings on this transformer causes a 
variation in the distribution of the flux in the two balves 
of the yoke. Two coils wound round these are connected 
respectively to incandescent lamps, one of which is green 
and one red. Under normal conditions, when no current 
is passing to and from the alternator the filaments of these 
two lamps are equally heated. The generating current 
causes the green lamp to become brighter and the red lamp 
more dull. Conversely, if the generator fails and current 
is returned to it from the 'bus bars, the red light brightens 
and indicates this. In -parallel with these lamps Mr. 
Andrews connecte the actuating coils of his automatic 
oil-break return-current cut-out. Details of these we hope 
to illustrate in next week’s issue. Other features of interest 
shown us in connection with high-tension awitchboards was 
a construction by which the whole of the high-tension 
switches would be placed below the switchboard in fireproof 
compartments, which will localise the arcing should anything 
go wrong with the switchgear. The cables would not be 
carried through these compartments, and arrangements are 
made to retain the burning oil in the base of the compart- 
ment should arcing occur, which is not probable. 


Electric Powor in Yorkshire.—We have pleasure 
in drawing our readers’ attention to an attractive pamphlet 
which the Yorkshire Electric Power Company have issued 
on the advantages of the use of electric motors in factories 
and workshops where a cheap supply of power is available. 
The company will not be in a position to give such a supply 
until the end of the present year, but they are wise in 
preparing the ground early. A prominent feature of the 
pamphlet is a map showing clearly the area which will 
eventually be served by the company’s mains. It includes 
the greater part of the industrial centre of Yorkshire, and 
embraces such places as Leeds, Huddersfield, Bradford, 
Wakefield, Barnsley, Doncaster, Rotherham, Keighley, 
Batley, and Dewsbury. Under their Act the company are 
naturally excluded from supplying power to consumers 
within the areas already served hy municipal undertakings, 
but they should find a ready market for power among the 
many workshops and factories which lie in the districts 
named but do not come within the range of municipal 
supply. The four power-houses which the company 
are erecting are very evenly distributed over the area 
to be served. One is at Shipley, a little to the 
north-west of Bradford, another at Oulton, near Leeds, 
another at Thornhill, by Ravensthorpe, and the fourth 
at Wath, a few miles to the north of Rotherham. 
The company have designed the stations and the 
entire distributing aystem in the conviction that electric 
motors will be extensively adopted, and have fixed the 
charges at a reasonably low rate. The scale is arranged on 
the maximum demand system, and is generally as follows: 
for the first 50 kw. or 67 h.p., the charge is 0°85d. per unit 
per kilowatt-hour or 0°64d. per horse-power hour; for 
50 kw. up to 150 kw. or 200 h.p., 0°8d. or 0:6d. respec- 
tively; for 150 kw. up to 250 kw. or 536 h. p., 0°75d. or 
0:56d. ; aud so on up to from 850 kw. to 950 kw. or 
1,280 h.p., for which the charge is fixed at 0°4d. per unit 
per kilowatt-hour or 0O0'3d. per horse-power hour. To 
these charges is added 15s. a quarter per horse-power of 
maximum demand; also the above prices are for higb- 
tension current, and are subject to an extra charge oí 
10 per cent. for conversion. An example of how these 
charges work out is given, which shows the average cost for 
a motor running at 25 h.p. for 56 hours a week and con- 
suming 13,500 units to be about 1'18d. per unit, or 
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£2. 13s. per horse-power used per quarter, or a total of 
£66. 11s. These prices are decidedly low, and should 
induce manufacturers to adopt the electric drive very 
extensively. The pamphlet in question is well got up and 
fully illustrated, and merits careful study by intending 
power users. 


Railways or Tramways 7— This session the London 
United Tramways Company have two Bills in Parliament, 
one to authorise the construction of several extension lines 
of their tramway system in West London, the other for 
powers to lay underground “railways,” which would 
convey the company’s cars from the surface of the street 
at Hammersmith Broadway direct to the platform entrance 
of the District Railway Company’s Hammersmith Station. 
From its novelty and from the departure from ordinary 
practice which it promises to introduce, the latter of the 
two schemes assumes a unique importance. The facilities 
for interchange of traffic between the company's exten- 
sive surface system and the Underground Railway 
Company's lines which such a connecting line as pro- 
posed would offer are obvious. The possibilities of 
through booking and cheaper fares are, perhaps, from 
the public point of view of first importance, but at least 
equal to these is the salutary effect which such an arrange- 
ment would have on the congestion which always occurs at 
a tramway terminus of the importance and size of that 
at Hammersmith. The company’s suggestion is that this 
terminus should for all practical purposes be abolished, and 
that on arriving at this point the cars should be taken under- 
ground by nieans of an incline and run through tunnel to 
the entrance of the District Railway Company’s station. 
The only instance of the kind in this country that we know 
of is at Bristol, where at one point on the tramway system 
the cars enter a private siding adjoining the entrance to the 
main railway station. Thus the passengers alight on private 
land, and the difficulties and objections to a terminus in the 
public thoroughfare are at once got rid of. That the pro- 
posals of the London United Tramways Company are sound 
and progressive, therefore, is evident, but there is likely to 
be some difficulty in obtaining the necessary powers from 
the fact that the company have designated these suggested 
underground connecting lines “ railways,” thus avoiding 
the responsibility of obtaining the sanction of the local 
authorities concerned, and depriving the latter of their 
power of purchase at a later date. The point was argued 
before Mr. Jeune, one of the examiners of Standing 
Orders, at the House of Commons on Monday, when the 
London County Council put in an objection based on the 
contention that the proposed lines are not railways at 
all, but tramways. This led to a discussion as to what the 
definition of a railway is, from which it became evident 
that Parliament has never yet put its own construction on 
the word. The examiner had therefore, as he said, to rely 
on “simple common sense to decide the point. It appeared 
to him that this was obviously a tramway, which was to be 
run as a tramway, and it was a tramway in the ordinary 
conversational meaning of the word. He saw nothing, 
therefore, to take it out of the Standing Orders applicable 
to tramways. At this stage, therefore, the opposition of 
the London County Council has proved successful, but the 
Bill has yet another chance before the Standing Orders 
Committee, who have power to dispense with compliance 
with the Standing Orders in their discretion. We hope, in 
the interests of the community, the committee will take a 
broader and more public-spirited view of the question than 
that shown by the examiner. To throw out a scheme 
which aims at nothing but a useful public improvement on 
a mere technicality would scarcely be either justifiable or 
equitable, 


The Thermit Weld.—At the Society of Arts on 
Wednesday last week Mr. C. V. Boys, F.R.S., read a paper 
on “Thermit and its Applications to Metallurgical Engi- 
neering.” The author began with a description of the 
physical characteristics of aluminium, passing on to an 
explanation of its great chemical property, in which, 
together with magnesium, it surpasses all other metals— 
viz, the production of an enormous quantity of heat on 
combining with oxygen. The history of thermit dates 
back to the year 1894, when Claude Vautin, of London, 
made use of aluminium mixed with metallic oxides, 
sulphides, chlorides, etc., to effect a corresponding reduc- 
tion of metals with which oxygen, sulphur, or chlorine 
might be combined. Two years later a development of 
this subject was effected by the same experimenter. 
Nearly three years afterwards Dr. Hans Goldschmidt 
brought out a further invention for utilising the heat of 
this reaction. In Dr. Goldschmidt's process a crucible of 
the mixture thermit after ignition consists of two layers, 
iron below, in an amount nearly half the weight of the 
original thermit, alumina above, both at a temperature 
approaching 3,000deg. C., so that it cannot be looked at 
without risk to the eyes. This double layer may be taken 
out of the crucible by either of two methods: it may 
either be poured out of the top, in which case the lighter 
material goes first and is followed by the heavier; or it 
may be run out through a small orifice at the bottom of the 
crucible, in which case the heavy iron will go first and be 
followed by the lighter alumina. The method of making 
a weld, which now appears to be, commercially, the more 
important, is to use not only the heat of the reaction, but 
to utilise the iron formed by the thermit as well as the 
heat. Perhaps the most extensive use that has been made 
of this method of welding has been in the welding of street 
tramrails. In this case there is no objection whatever to the 
thermit iron being allowed to adhere to the rail ends, forming 
a shoe round the foot and web of the rail. By this means the 
heat of the reaction is more completely utilised, so that a 
smaller quantity of thermit is sufficient to raise the ends 
of the rail to the welding point, and even to melt to a 
certain extent the surface. Mr. Boys went on to speak 
of tests carried out with the thermit weld at Leeds, which 
show, first, that the joint is far stiffer than the usual 
one made with fish and sole plates ; and, secondly, that the 
electrical conductivity is better than that of the unjointed 
rail. The conclusion is that there is no more any occasion 
to subject the rolling-stock and the nerves of the passengers 
to the continual hammering of imperfectly connected rail 
ends. Besides Leeds, some 15 other towns, mostly in the 
North, have used thermit joints, but up to the present nut 
to the same extent. The author went on to explode what 
he called the ** expansion bogey,” which seems to scare so 
many people. He contended that there was no trouble to 
be anticipated from this cause in the case of tramways, 
where the rails are buried in the streets, as distinct from 
rails on railways, that are exposed over their whole surface 
to the air. He also dismissed the objection with regard 
to making alterations as quite imaginary. As regards the 
various applications of the thermit weld, it seems it may 
be used successfully for pipes, rails, machine repairs, and 
ship repairs. In all these it has proved satisfactory, 
There was a discussion afterwards, in replying to which 
Mr. Boys again referred to the expansion question. 
He explained that the diurnal change of temperatuie 
is small in a rail which is buried 7in. in the ground, 
and the length of the line does not affect the question in 
the least. A regards exposed rails, the case is different, 
as the diurnal change of temperature is then large. He 
added that main-line rails exposed to the air and sun have 
not up to the present been welded. 
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(or in cases where used, attracting the armature of a sounder 
or Morse printer) returns to earth and thence to the 
battery at Z. If K' be depressed and K not, then the 
oppoeite action takes place, the current going in the reverse 
direction actuates the instrument at N. This arrangement 
also suits where a relay is employed to work a Morse 
instrument ; the stronger auxiliary current passes through 
the coils of the electromaguet of that instrument as soon 
as the weak current closes the relay circuit, and the arma- 
ture is attracted for a short or long period of time, thus 
printing à dash or dot on the moving ribbon in à way 
which will be understood from Fig. 2, where a somewhat 
old form of relay and Morse printer o embosser) are 
shown, the action of the relay being here more easily 
traced than in newer forms. The key B being open, the 
faint current from the line energises the electromagnet 
of the relay, which attracts the armature, a, the upper 
end of which leaves F and moves into contact with E, 
completing the circuit of the local battery, which gives a 
more powerful current to the electromagnet of the Morse 
instrument, the armature of whicb, being attracted, stampe 
or embosses a mark on the ribbon of paper moved by 
clockwork. In the case of a Morse inker of the type now 
most in use, the armature when attracted raises a little 
inky wheel against the moving ribbon, and following the 
movement of the key at the distant end of tho line prints 
a dot or a dash on the ribbon. In sending a message the 
key B, when depressed, closes the circuit connecting the 
line and line battery, allowing the impulses from tbe latter 
to flow to the distant station ; the other end of the key B 
being raised, the relay and Morse at the sending station are 
cut out of action. 


WIRELESS TELEGRAPHY. 
RY R. Gd. BLAINE, M.E, A M I. C. E., ETC. 
(Continued from page 248.) 
TELEGRAPHY. 


The Old Plan—The Function of a Telegraph Vire.— In 
order to estimate the chances of success of the new 
systems, and to understand the disadvantages under which 
they work, we may consider briefly some points in the 
older system, and see whether the ancient and modern 
systems have much in common. In the old system the 
electrical influence is transmitted by means of a wire. A 
magnetic field is created all round and inside the wire by 
the passage of a current. The lines of force (convenient, 
but entirely imaginary lines) are circles round the centre of 
the wire as a common centre. They are closer and closer 
together as we go out from the centre of the wire till we 
get to its cireumference, then outside they again thin out, 
&nd become more and more distant as we go away from 
the wire. This is especially the case where an oscillatory 
current is employed, in which case the lines have fo be 
built up each time the current grows—this building up 
giving a back E.M.F. due to self-induction, which opposes the 
eurrent—and as they collapee each time the current dies 
away, they give rise to a direct E M F., tending to make 
the current flow on. With an oscillatory current of high 
frequency, such as that used in wireless work, the variation 
in the distance apart of the lines is very marked, the circles 
being crowded towards the cireumference of the wire, so 
that its surface is the important thing. But with steady 
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currents the self-induction effects are negligible usually, 
and the area of the cross-section of the wire is of import- 
ance. The magnetic whirls (represented by the circular 
lines of force) are set up at one end, and all along the wire 
they are propagated with a velocity which would be that 
of light but for modifications introduced by metals in the 
neighbourhood, and by other effects due to capacity, eto. 
Is the wire really necessary ! Some authorities tell us that 
the wire does not convey the impulses—that they are sent 
through the ether or ether and dielectric (or insulator), the 
wire only guiding them. That the wire is not absolutely 
necessary our wireless friends have shown, though for the 
sake of certainty and economy of power it may pay to have 
the wire, even if it be expensive. As Dr. Lodge, in 
“ Modern Views," clearly shows, we could, for instance, 
avoid the immense loss by radiation if we inserted a wire 
directly between the optic nerve and the source of light 
say, the filament of an incandescent lamp—but we put up 
with the great loss for the sake of comfort and certainty, 
besides the radiated light does good all round. Reasoning 
the opposite way, it may be well in many cases to go to 
the expense of a wire for the sake of certainty, comfort, 
and because the electric radiations are not likely to do any 
good to anyone else. 

The way in which an ordinary telegraph installation acts 
will be gathered from the diagrammatic sketch (Fig. 1). 
At each end of the line there is a battery, C Z, C 7’. 
When the key K is depressed, a current passes along the 
wire, or, rather, the impulse is transmitted, the key K 
quitting company with the receiving instrument at its own 
end. The current passing through K' enters the needle 
instrument at N', and, causing a deflection of the needle 
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'The modern relay, such as that used by the Post Office, 
has two complete electromagnets alongside of each other, 
and so wound and connected that when a current is passed 
round their coils their opposite poles are adjacent. Two 
soft-iron armatures are fixed to an axle near the magnets, 
and play between the soft-iron pole-pieces of the magnets 
being kept permanently magnetised by a permanent magnet 
Upon the same axle is mounted a German-silver tongue 
which moves with the armatures already referred to, and 
whose longer free end makes contact with either one or 
other of two contact screws, according to the direction of 
the current in the relay coils. Imagine the electrical impulse 
to be received, not by the intervention of a connecting 
wire, but through an “aerial ” or projecting piece of wire 
connected to a coherer or other like receiver, a relay and 
Morse printer being used as before, and the two systems 
have much in common, as a little reflection will show. The 
ether in the latter transmits the impulses instead of a wire 
or conductor, and they are usually very feeble when 
received, so that a special form of receiver ig necessary, in 
order that tuning may be effected and the aid of resonance 
effects invoked. 

The sending mechanism usually includes a spark 
apparatus to set up the ether waves. It will be seen that 
no telegraphy is really wireless, but that term is now in 
common use for systems in which connecting wires are 
dispensed with. In the latter case, the electrical impulses 
being very faint when received, the relay is usually 
modified ; a single cell is placed in series with it. In 
ordinary circumstances the relay cannot act, as the coherer 
resistance overcomes the tendency of the cell to send a 
current round the relay electromagnet coils. When the 
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impulse is received the coherer is made conducting, the 
balance is upset, and the cell sends its current round the 
relay coils, attracting an armature and closing an auxiliary 
circuit in which is a stronger battery sufficient to actuate 
the Morse instrument, where such instrument is used. 
The Morse dot-and-dash alphabet as used in wireless 
telegraphy is given below. 


Tne MorsE ALPHABET. 


A .— F..—. K-—-— P.——. U..— 
B — G --—- L-—-- Q—--— V---— 
C —.—. H- M— - R. W- — — 
D — | - N —- S. 8 
E J--——- O —— — T — — . —— 
23 
NUMERALS, 
1 — 5 — 9 — — 
2..——-— S Oe Se 
3---—— 7 —— 
4....— 8 ——— 
Full stop - - Cal up .-.— ..- — 
Understood ...—. 


The New Plan — The Function of an Acrial.—When an 
electron leaves an atom, it is connected to the latter by lines 
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of electric strain, and hence the function of an aerial may 
be diagrammatically represented as in Fig. 3, where the 
vertical wire with spark-gap has sent off a wave, and is being 
again charged, the electron pressure becoming higher and 
higher towards the top of the aerial at the instant considered 
by the surging back of some of the electrons which had 
before been released, as well as by the entrance of those sent 
in by the “electron-pump.” The pressure is greatest at the 
top, but the movement of the electrons (therefore the 
current) is greatest at the spark-gap. The magnetic flux 
due to the action of the aerial* would be shown by circles 
at right angles to the lines of strain. The action on the 
ether has been likened to that on the air in an organ pipe, 
and it has been shown that whilst in an elementary aerial 
with spark-gap the pressure rises gradually towards the top, 
as shown in Fig. 3, it is possible by the introduction of 
capacity and suitable alteration of the inductance of the 
circuit to produce overtones, so that there may be two or 
more points of maximum pressure in the aerial ; but whilst 
it is easy to produce overtones in an organ pipe—in fact, it 
is difficult to get the fundamental note alone—the opposite 
is the case with the aerial, and overtones are only produced 
with difficulty. 

Overtones may be set up by having the aerial in the 
form of a loop, like a tall U upside down, one side being 
earthed, but it is necessary that the loop be unsymmetrical, 
and Prof. Siaby bas tried this form, iu which one of the 
legs of the loop contained a grid consisting of several 
parallel or nearly parallel wires. In this way a first odd 
harmonie may be produced with a potential node at the 
lower end of each leg of the loop. 

The energy stored in an aerial when charged to its 


maximum pressure is comparatively small. 


Dr. Fleming” 
gives the formula 


where F is the energy stored in foot-pounds ; C the capacity 
in microfarads ; V the charging voltage; and S the spark 
length in millimetres. Roughh , the voltage is 5,000 volts 
per millimetre spark. The energy stored in an ordinary 
aerial when the pressure is 30,000 volts is only about 
Ia th of a foot-pound, and this will give a signal clearly 
recognisable at a distance of 100 miles. If, however, we 
consider the number of times the aerial has to be charged 
and discharged in a second, we see that whilst the energy 
storage of the aerial is small a considerable amount of power 
may be necessary, especially where condensers and multiple 
aerials are employed. 


METHODS OF SIGNALLING. 


Ordinary methods of signalling, such as by waving flags, 
moving a semaphore arm, or flashing the sun’s rays by means 
of a heliograph, are, of course, known to all readers. It 
may be stated in passing that any method in which light 
waves are employed to convey the signal is a species of ether- 
wave telegraphy. These can be used, however, only over 
comparatively short distances and under favourable condi- 
tions. There is no doubt that many oriental and even 
some savage peoples are able to convey information for con- 
siderable distances, in some unknown way, with astonishing 
rapidity. Many stories regarding this are related by 
travellers and others. One is to the effect our officers in 
Afghanistan were greatly puzzled as to how the intended 
military movements of the British could be so clearly known 
to the enemy in distant places so shortly after they were deter- 
mined upon. Not the swiftest horses in the British lines 
could have covered half the distance in the given time, and a 
strict watch failed to detect any heliographic or beacon-light 
signals. The offer of bribes was ineffective—money could not 
purchase the secret nor could the fear of death extort it— 
it remains in the possession of the natives till this day. It 
is said that on the day on which that good man General 
Gordon was murdered in Khartoum the event was known 
in the bazaars of Cairo. This may not be true, for his 
murderers had probably few sympathisers in Cairo ; but, if 
true, it is a mystery how the news travelled so quickly, 
seeing that there was then no railway and no telegraph to 
Khartoum, and even had there been a railway, a train 
running at 60 miles an hour would have taken something 
like 16 hours to accomplish the journey. It may be that 
the sensitive oriental nervous organisation is susceptible to 
etheric influences which we cannot detect, and that in this 
wáy two similarly endowed persons are affected so as to be 
able to emit and receive impressions more or less tangible. 
That this power of rapid communication is shared to sume 
extent by the Kaffirs is shown by a recent writer (Mr. D. 
Blackburn on “Kaffir Telegraphy " in the Spectator), and 
the Matabele have often astonished our officers in the same 
way. These stories have really little interest for us to day, 
except to excite wonder and speculation, since modern 
science has furnished us with surer and swifter, if more 
expensive, methods. Messages have been transmitted 
without the intervention of a metallic conductor over 
2509 miles, and greater wonders are said to be in store 
or us. 

In considering some of the modern methods of “ tele- 
graphing without wires,” we may divide them into threc 
classes—I., earth conduction; IL, induction; and III, 
ether-wave systems. 


(To be continued. ) 


THE CURTIS STEAM-TURBINE. 


The following facts about this turbine, introduced into 
this country by the British Thomson-Houston Company, 
are taken from an interesting paper read before the Rugby 
Engineering Society last year by Mr. F. Samuelson.* They 
are worthy of noting, and show not only the details of the 


* Cantor lectures on Hertz; Wave Telegraphy," Marcb, 1903. 
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turbine, but also the results obtained on the one in the | the pressure limits used. After leaving the nozzle, the 


power-house at Rugby. 
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FIG. 1 —View of a 500-kw. Curtis Steam Turbine. 


steam passes successively through two or more lines of 
buckets on the moving element, which are placed alter- 
nately with reversed buckets on the stationary part of the 
turbine. ‘Thus, the steam is thrown first against the first 
set of buckets on the moving element, and then re-directed 
against the second moving set of buckets by passing through 
the first set of the fixed buckets, rebounding alternately from 
stationary to movable buckets, until the steam is brought to 
rest. By this means a high steam velocity is made to efficiently 
impart motion to a comparatively slowly moving element. 
The nozzle is generally made up of many sections or units 
adjacent to each other, so that the steam passes to the 
buckets in a broad belt when all the sections are open. 
This process of expansion in the nozzle and subsequent 
abstraction of velocity by successive impacts with the 
buckets is generally repeated two or more times, the device 
for each repetition being generally designated as a stage. 
There are various numbers of stages and various numbers 
of lines of buckets in each stage. The number of stages 
and the number of lines of buckets in each stage are 
governed by the degree of expansion, the peripheral 
velocity of the buckets which is desirable or practicable, 
and by various conditions of mechanical expediency. A 
5 diaphragm is placed between each stage, the 
only outlet for the steam passing to the next stage being 
through the nozzles in the diaph . The leakages in 
the buckets are, therefore, not total losses, except in the 
last stage, as the steam has to pass through the nozzles in 
the succeeding diaphragm and do further work. 

One of the boldest and most noticeable features in the 
Curtis turbine is the vertical shaft. "This type of construc- 
tion has been adopted for all sizes from 500 kw. upwards, 
and experience has thoroughly justified ite use and demon- 
strated its desirability. The use of a vertical shaft necessi- 
tates a foot-step bearing, which is fixed to the bottom of the 
base and removable from below, a pit or opening being pro- 
vided in the foundation for this purpose. The bearing 
proper which supports the rotating elements of the turbine 


The general features of the Curtis turbine may be briefly | and generator consiats of two circular cast-iron plates, one 
described as follows: Velocity is imparted to the steam in ! being fixed to and rotating with the shaft, the other is 
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Fic. 2.— View of the Rugby Power House, showing a 500-kw. Curtis Turbine, which is equal in capacity to the three reciprocating sets, 


an expanding nozzle so designed as to effectively convert | fixed to the base. Though a hole in the atationary plate 


into kinetic energy the expansive force of the steam between 


oil is forced hetween the plates from centre outwards in a 
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thin film separating the two plates, and taking the weight 
of the revolving parte. The 500-kw. turbine has three 
wheels or rows of movable buckets in each of the two 
stages. Each wheel consists of a solid steel disc with the 
buckets cut from the solid rim, and the three wheels are 
bolted to a common hub which fits the shaft. The total 
number of buckets on the wheels in this turbine are 1,395, 
a small number compared with other turbines. The 
stationary buckets have approximately the same shape as 
the wheel buckets, and are fixed to the casing of the 
turbine. The number of stationary buckets is dependent 
on the number of nozzles in the stage, as they need only 
cover the same periphery of the wheels as the nozzles do. 
On account of the large increase in volume of the steam, 
and to keep the depth of the buckets as small as possible, 
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Fia 3. Section of the Curtis Turbine, showing Details. 


the last stage wheels are completely surrounded by nozzles 
and atationary buckets. 

In the later designs of the turbine, the construction of 
the wheels has been modified. Instead of using separate 
discs bolted together, a single cast-steel wheel is used with 
the bucket rings or segments bolted to the sides at the 
periphery of the wheel. The clearances between staticnary 
and rotating parts vary from '02in. in the small to O8in in 
the 5,000-kw. turbine. These are the clearances between 
the outer shrouding of the buckets and the rings of metal 
from which the buckets are cut, presenting broad smooth 
surfaces to one another. The buckets are made a little 
narrower than the rings, so that they cannot possibly come 
into contact with each other. Adjustment of the clearance 
is made by means of a heavy screw bolt at the bottom of 
the step bearing, which supports the foot-step blocks. 


Inspection holes are provided in the casing, so that the 
clearances between the buckets can be readily seen. 

The governor is of the centrifugal spring loaded type, 
and is generally set for a speed regulation of 2 per cent. 
between full and no load with a maximum momentary 
variation of 4 per cent. For the purpose of synchronising, 
and to make the turbine take its proportional share of the 
load, a supplementary spring is introduced which acts in 
conjunction wich the main governor spring and allows the 
speed of the turbine to be varied 24 per cent. on each side 
of the normal speed. In the smaller turbines this adjust- 
ment is made by hand, a wheel being placed in a convenient 
position near to the main throttle valve. In the larger 
turbines, from 1,500 kw. and upwards, a small motor 
actuates this spring. The motor is controlled by a double- 
pole double-throw switch placed on the switchboard or at 
any other convenient position. The governor operates a 
controller opening or closing the electrical circuits of 
magnets which operate pilot valves, these in turn admitting 
steam or exhausting it from the spaces behind the pistons 
of the main valves, one of which is provided for each 
nozzle or group of nozzles, the governor thus opening and 
closing these valves and varying the number of nozzles in 
service in proportion to the load. 

Since each nozzle represents a comparatively large pro- 
portion of the whole power at light loads, one of these 
valves would be called upon to open and close alternately 
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in rapid succession in order to hold the speed constant. To 
avoid this, a balanced throttle valve is placed in series in 
the steam path of the first valve and corresponding nozzle, 
and so connected to the governor that it must be fully 
opened before the governor can open the next valve, and 
again fully closed before the controller moves backwards 
and closes the valve last opened. The result is that the 
turbine can run at a constant speed on any load, although 
only a small part of the whole steam flow is throttled. 
Thus the disadvantages of admitting steam in puffs, with 
the consequent tendencies to variation in speed at light 
loads, making the parallel running of the generators diffi- 
cult, or of throttling the whole steam flow, are avoided. 
In the process of governing, the nozzles in the later stages 
are also in some of the turbines opened and closed, so as to 
maintain an adjustment of pressures proportional to that 
of the first stage, which is always the primary source of 
governing. A sufficient number of nozzles are provided in 
the first stage to run the turbine at full load non-condensing. 
Hence the turbine has an overload capacity of about 100 per 
cent. when operating condensing with a 28in. vacuum. In 
addition to the speed-regulating governor, which will always 
hold the no-load speed of the turbines within about 2 per 
cent. of the full-load speed, an emergency governor is pro- 
vided, whose function is to trip a trigger should the speed 
of the turbine increase 15 per cent. above normal, and thus 
permit a weight to fall and give a hammer blow to a butter- 
tly or damper valve in the main steam-pipe, closing the valve 
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This governor is located on the shaft, 
between the turbine and the generator, and consists of an 
ordinary centrifugal device balanced against a spring. 

Fig. 5 shows the effect of different expansions or vacua 
upon the steam consumption. The curve is plotted from teats 
made on a 500-kw. turbo-generator in the British Thomson- 
Houston Company's power-hoise referred to above, and 
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Ourtis 800-kw. Turbo-Alternator, 
No. 1316—160!b. steam re, 


1,800 R.P.M. Load 660 kw. 


shows very clearly the enormous gain in economy with a 
high vacuum. No difficulties were encountered in obtain- 
ing a high vacuum. The outfit consists of an ordinary 
horizontal surface condenser with a cooling surface of 1,500 
aquare feet,a twin Edwards air-pump, and acentrifugal pump 
for the circulating water. The pumps are motor driven, 
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and the power taken by the air pumps was 1:8 kw., and 
by the circulating pump 71 kw., at a load of 470 kw., 
representing 1:9 per cent. of the output of the turbine. 


The effect of superheat is shown in Fig. 6, and was obtained 


from tests carried out on the same turbine. With the con- 


ditions prevailing then it was impossible to get a higher 
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superheated steam for the turbine, but from tests made 
elsewhere on a Curtis turbine of the same output, the 
tendencies of the curve are shown to continue to about 
500deg. F. superheat. Superheating improves the real 
thermal efficiency, or in other words, reduces the coal bill. 
The probable reasons are the increased steam volume, and 


that, the steam being less wet after the expansion, the 
friction in the buckets is considerably reduced. 

Fig. 7 shows a curve plotted giving the steam consump- 
tion for different loads. To obtain a steady load on tbe 


generator, water resistance boxes were made use of, and 


careful readings of all instruments were made every sixth 
minute. The condensed steam was delivered alternately 
to two tanks and weighed at six minutes’ intervals. All 
by-passes were disconnected and all precautions taken to 
obtain absolutely reliable results, and the teste with different 
loads were repeated. The flatness of this load curve is at 
once apparent, and compares very favourably with similar 
curves obtained from reciprocating engines and other 
turbines. At the normal full load rating of 500 kw. the 
difference in steam consumption between full and half load 
is 12lb. per kilowatt-hour, and between full and quarter load 
is 34lb. The 500 kw. rating for this turbine is, moreover, 
& very conservative one, and it could well be rated as 
750 kw.—that is, drive a 750-kw. generator. In that case 
the load points would be located lower on the curve, and 
the difference in steam consumption still better, being 
between full and half load only 1lb., and between full and 
quarter load 2:9lb. The dotted curve line represents 
relatively the average steam consumption from a number 
of first-class reciprocating engines of approximately the 
same rating as the turbine and assuming the full-load 
steam consumption to be the same for both. This com- 
parison is very instructive, and shows how much more 
economical the turbine is on varying loads. 

Mr. Samuelson concluded his paper by pointing out the 
advantages of the Curtis turbine. A special point is that 
of the very small floor space occupied. Thus in Fig. 2 
the capacity of the turbine is equal to that of the two 
generators shown, and one further in the background, so 
that the entire reciprocating engine sete have only the 
capacity of the small turbine, and yet they occupy a very 
much larger amount of floor space. 


ELECTRICAL FURNACES. 


At a meeting of the Metallurgical Society, held in the 
Birmingham Municipal Technical School on Saturday, 
Feb. 13, 1904, the president, Mr. A. H. Hiorns, in the 
chair, Mr. J. H. Slanebie, B. So., F. I. C., etc., gave a paper 
on Electrical Furnaces.” The lecturer drew attention to 
the difference between furnaces where the electrolytic action 
of the current is used in addition to its heating effects, and 
those in which the heat due to the current alone is employed. 
For examples, Sir Humphrey Davy’s classic experiment 
by which he obtained sodium was described, also the 
Cowles, Siemens, and other leading types of electrical 
furnaces. Fig. 1 is a sketch of the experimental furnace 
constructed by the author for the purposes of this paper. 
It consists of blocks of fireclay bolted together; the top is 
provided with a hole to allow fumes to escape, and also to 
enable a picture of the interior of the furnace to be pro- 
jected on a screen by means of the lenses and mirror. The 
coil of wire surrounding the furnace has for its object the 
drawing of the arc down into the crucible. It does this by 
virtue of the well-known fact that adjacent conductors 
carrying currents in a like direction are attracted to one 
another. The arrow shows direction of current flow 
in the surrounding coil, and it is seen by arrow heads 
that the current passing through the arc goes in a 
like direction. By adjusting the resistance in the 
circuit of this coil the arc may be deflected as desired. 
The side elevation shows how the top of coil was 
divided so that the rays could pass to the collecting lens. 
Both the resistances used were lead plates in a dilute 
solution of sulphuric acid. Some nails and tacks were 
placed in the crucible, and the projected image on the 
screen informed the audience that these were at once 
melted. Copper was also melted, and gave a fine colour 
effect on the screen. The lecturer handed round some 
chromium oxide (Cr. Oz); this he made into a globular 
mass with treacle and water. Some of this mixture 
was then placed in a carbon crucible along with 
a quantity of powdered carbon, and the current 
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switched on to the furnace. In a very short time the 
oxide was reduced, and the rare metal chromium 
obtained. The chemical reaction for this is given by the 


tube was jin. long and gin. outside diameter. The interior 
was filled with à mixture of alumina and carbon. With 


the instruments showing 90 volts and 60 amperes the small 


Vs SCREEN —— —— 
“<> 


Lj 


seo VSO 


EE 


Fio. 1. 


equation: Cr,0,+3C=2Cr+3CO The lecturer gave a 
short explanation of electrical units, aud pointed out that 
the energy of the arc was represented by the readings of 
the instruments — 80 volts, 100 amperes. Speaking 
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roughly, this meant that work was being done in the 
crucible at the rate of about 11 h.p. 
Fig. 2 is an arrangement by which several beautiful 
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experiments were shown. The sides are hinged, and by 
means of the helical spring may be drawn together. Thus 
the carbon electrodes can be adjusted to any required 
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pressure: if too slack, arcing takes place; if too tight, 
delicate articles would be crushed. Two carbon electrodes 
were placed in this apparatus (Fig. 5 is a section), having a 
carbon tube supported in the countersunk recesses. This 


tube soon became regularly heated to a bright yellow. 
This was kept up for five minutes. When taken out the 
tube contained a certain amount of aluminium. The 
reaction is AlO, + 3C = 2A1 + 5CO. 


ge Fc u 


Another experiment, first performed many years ago by 
Pepys, is illustrated in Fig. 4. A flat piece of iron, round 
which a quantity of powdered charcoal was kept by a mica 
wrap, was placed between two carbon electrodes. After the 
current had passed for a few minutes the iron was turned 
into blister steel. Micrographic slides were then shown 
by the optical lantern illustrating the crystalline. structure 
before and after the process. All the carbon electrodes 
employed by the lecturer were heavily plated with copper 
for nearly their whole length. Thus losses by resistance and 
faulty contacts were reduced to a minimum. 

After the demonstration members had the opportunity 
of examining the apparatus and trying for themselves 
several of the experiments performed by the lecturer. A 
good discussion followed the paper. 


THE AUTOMOBILE SHOW. 


The increase in the self-propelled vehicles in this country 
is indicated by the number of exhibits at the Crystal 
Palace Automobile Show, which is now in full swing, and 
is the largest show of the kind held up to the present in 
this country. The 270 exhibitors tax even the large 
amount of space available in the Crystal Palace. Thus the 
exhibits this year cover 130,000 square feet of space as 
against 87,000 square feet in last year’s show. e are 
pleased to see that British-made cars are so largely on tho 
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increase, and that in accessories also the home industries 
are making exceedingly rapid strides. Any notice of a 
show of this magnitude in our columns is apt to become s 
mere catalogue of the large variety of electrical cars and 
accessories, as, owing to the space at our disposal, we 
cannot go fully into or even mention each individual 
exhibit. Such an examination will however, repay any 
electrical engineer interested in motorcar work. 

The first point with which we propose to deal is that of 
the ignition arrangements. Tbe electric ignition has now 
practically superseded the tube ignition, and the question 
before motorcar manufacturers is rather as to how far 
magneto ignition will supersede electric sparks obtained 
from induction coils supplied from storage batteries. The 
history of the development of magnetic ignition is ee 
cally shown on Stands Nos. 149 and 150 of the Simms 
Manufacturing Company. Here are seen examples of 
both the high and low tension systems of ignition. In the 
earlier forms the Simms-Bosch magneto was used with an 
oscillating H armature, but this has now been replaced by 
an armature revolving continuously. With the low-tension 
type the electric circuit is interrupted between two contacte 
within the cylinder, and the resultant spark fires the charge. 

With the more recently introduced high-tension magneto 
the armature is rotated at one-half the speed of the engine. 
A sufficiently high voltage is obtained to enable a spark 
plug to be used, which avoids the introduction of moving 
contacts into the cylinder. All the difficulties of obtaining 
sufficient energy in the spark to ignite the charge when 
starting up at slow speeds have been overcome. The con- 
struction of the four-cylinder Simms-Bosch magneto is well 
worthy of a close inspection. The contact maker connects 
the armature conductor to each of the four cylinders in 
turn, and on breaking connection the spark passes. The 
return, as in all these systems, is made through the engine 
frame. The same firm also exhibit their new S. B." 
high-tension ignition plugs, in which soapstone insulation 
is used. The life of these plugs is remarkable. 

Another high-tension magneto of interest is to be seen 
on the cars of the Duryea Company at Stands Nos. 190 
and 191. The engines for these cars are manufactured by 
Messrs. Willans and Robinson, Limited, of Rugby. The 
magneto in question is of the Dawson type, and its special 
feature is the arrangement by which the magneto armature 
is driven by a series of jerks at low speeds. Instead of 
directly coupling this armature on to the chain wheel which 
is driven from the engine, a clutch is introduced which 
makes the rotation of the armature variable at low speeds, 
whereas at high To there is no such periodic vibration 
in the rotation. e clutch acts in such a way as to give 
a sudden jerk forward of an eighth of a revolution at the 
instant when the spark for firing is required. In this way 
the inventor obtains the high voltage when required for 
firing even at low speeds. We find, however, that he 
employs a transformer to increase the voltage. The dis- 
tribution to the various cylinders ia carried out on the high- 
tension side of the transformér. The Eisemaun high-tension 
magneto is exhibited on Stand 254 by G. T. Riches and Co. 

he accumulators exhibited for motorcar work are most 
numerous, and one meets with several examples of cells 
which have proved their value under years of trial. So 
far, however, the accumulator which will do without 
recharging has not been invented, but there are a number 
of makes which have proved capable of withstanding the 
exceedingly severe usage to which such accumulators are 
frequently subjected by car drivers. The following firms 
are deserving of special mention: The lithanode electrical 
storage batteries on Stand 197, exhibited by Longstreets, 
Limited, are intended for both traction purposes and also 
for ignition. The ignition type has recently been con- 
siderably improved, and the arrangements for obviating 
any spilling of the acid or leakage are good. The firm 
also show a new terminal insulator ‘which prevents the 
creeping of acid and the corrosion which is so frequently 
found at the positive terminals. 

The N.S. Storage Company have on exhibit their type 
of solid cells on Stand 34 in the south wing corridor. The 
construction of these and their light weight for a given 
capacity render them specially suitable for motorcar work. 
Messrs. Peto and Radford, on Stand 146, have a large 
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collection of electrical accessories. Their armoured accumu- 
lators are of a specially strong type for motorcar work, and 
they also show a type in which a semi-solid electrolyte is 
used. The firm have also on view what they term their 
“ Energy ” battery, which is practically a combination of a 
primary and secondary battery. In this a single negative 
plate, in the form of a lead envelope, is used between 
two positive plates. As a result of the low capacity of the 
negatives, the battery, while it can be charged as an 
accumulator, cannot discharge to any large extent, as its 
voltage falls almost to zero after an hours discharge. In 
order to get the rest of the energy out of the positive 
plate, cadmium pellets are dropped into the pocket formed 
by the negative plate. It is claimed that the cells can 
stand for a long time without waste, and that there is no 
loss so long as the cadmium is removed. Over a thousand 
miles can be negotiated on a single charge. Some experi- 
ments on this cell as to the actual cost of producing 
electrical energy would be of great interest. The firm also 
show a neat form of magneto speed indicator. 

Induction coils of many shapes and sizes are to be seen 
on a large number of exhibits. Electrical engineers should 
pay a visit to Stands 188 and 189, where Messrs. Willson and 
Pilcher, Limited, show their single-trembler multiple-way 
induction coils. The exhibit is well arranged, and shows 
many neat devices for quickly testing the various details 
of this type of electric ignition. The firm supply one equip- 
ment with two tremblers, which can be used alternately 
at will. Their apparatus for testing the sparking in each 
cylinder of a four-cylinder engine is interesting. 

On Stand 146 Messrs. Gilbert Gilkes and Co., of Kendal, 
show a neat little water motor direct-coupled on to the 
dynamo for charging ignition accumulators. The eombined 
set occupies exceedingly little space, and can be driven by 
means of water from the mains. The Hector water motor 
used is designed for water pressures from 40lb. upwards. 
The whole apparatus, including water motor, dynamo, and 
ammeter and voltmeter, is exceedingly reasonable in price. 

Other exhibitors, such as J. G. Statter and Co., exhibit 
small dynamos and direct current transformers for reducing 
the ordinary supply pressure to that required for charging 
these ignition cells—i., from five to six volte. This 
arrangement is much more economical than the too 
frequently adopted method of connecting the cells across 
the supply main in series with a high resistance. 

Electric vehicles are exhibited by a large number of 
firms, and a general tendency to higher types of framing 
which enable weight to be saved is evident. The Vehicle 
Equipment Company on Stand 223 show a considerable 
number of electric carriages for private and trade purposes. 
This New York firm have as their English agents the 
Anglo-American Motorcar Company and the Olds Mobile 
Company. On certain of their trade lorries they fix an 
electric hoist, which is of grest service when delivering 
heavy goods. For instance, one of these vehicles used by 
a safe company is convenient not only for delivering the 
safe, but also for hoisting it up to the floor of the building 
on which it is to be placed. On Stand 61 the London 
Electric Mobile Syndicate exhibit a doctor's brougham 
and twoothercars. By careful design they have kept down 
the weight of the brougham to 18cwt., of which 6cwt. is 
accounted for in the storage batteries. These are of the Hart 
Accumulator Company's make, and 42 cells are employed. 
The battery is worked in two halves with series-parallel 
control. A single motor drives the two rear wheels 
through differential gearing. The controller also is 
arranged for magnetic braking. This firm claim that their 
vehicles will run 40 miles on a single charge. 

It is quite interesting to an electrical engineer going 
through the show to see how many electrical firms have 
gone in for motorcar manufacture. Thus at the Crystal 
Palace one notices the Langdon-Davies Electrical Com- 
pany, the Brush Electrical Engineering Company, the Sir 
W. E. Armstrong Whitworth Company, etc. We trust 
that in these days of keen competition the firms in question 
will do well in their motorcar departments. We have done 
no more than indicate a very few interesting exhibits, and 
trust that our London readers will visit the show for them- 
selves, as a few spare hours could not be better spent. The 
exhibition remains open until the 24th inat. 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule» should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at auy time. 


QUESTIONS. 

665. How long should a 500-h.p. Lancashire, also a 350-h.p. Babcock 
and Wilcox boiler, take to run up to full pressure from cold? 
State how you would calculate the various strains to which they 
are subjected. —A nc. ! 

664. Describe an automatic switch which will switch in” extra 
transformers when the load on the main rises beyond a pre- 
determined point, and ‘‘awitch out" again when the load falls 
below that point.—R. H. 

ANSWERS. 

Question No, 655.—A polyphase motor when driven at a slightly 
higher speed than synchronism, and paralleled with a synchronous 
machine, become a generator. Unlike a synchronous generator, it 
is not self exciting ; also its speed must be increased to maintain 
the frequency on increased load. Explain thoroughly the action of 
such a machine, 


Best Answer to No. 655 (awarded 108.).— The action of 
all induction motors depends on the production of a rotating 
magnetic flux by means of the stator windings, and the 


cutting of this flux at a prostor or less speed by the rotor 
0 


conductors. The speed of the rotating flux depends simply 
on the periodicity of the supply and the number of poles 
into which the motor winding is divided, one pole being 
travelled over during half a period of the sepals voltage. 
When such a motor is running light, its speed is practically 
synchronous—7.c, the speed of the rotor is practically the 
same as that of the rotating field. As the load on the 
motor increases the speed of the rotor falls, in order that 
a greater difference of speed between the rotating field and 
the rotor conductors may be obtained. This allows a 
greater E.M.F. to be induced in the rotor winding, giving 
rise to the increased currents for developing the increased 
torque. 

Now, if the stator is left connected to the supply mains, 
and the speed of the rotor (in the same direction as before) 
is increased by mechanical means above that of the rotating 
field, currents of reversed direction will be induced in the 
rotor windings—.c., rotor conductors passing through a 
north pole of the stator field will have E.M.F.’s induced in 
them in the opposite direction from those induced in the same 
position when running below synchronism. The effect on 
the rotor currente ie, in fact, much the same as would 
result from a reversal of the direction of rotation of an 
ordinary alternator. This reversed rotor current calls 
forth a corresponding reversed stator current, just as in 
the case of a transformer loading the secondary produces 
a current in the primary, giving an approximately equal 
number of ampere-turns oppositely directed. When acting 
as a motor the working current input, as distinguished from 
the wattless current, is in phase with the stator supply 
voltage, and in direct opposition to the stator back voltage. 
When the machine is driven mechanically abovesynchronism, 
and the stator current is reversed as described, this current 
becomes directly opposed in phase to the terminal voltage, 
and is in phase with what was the back voltage of the 
motor. In other words, the machine has become a gene- 
rator, and the stator is delivering current to the circuit 
under the action of what was the back voltage instead of 
taking current from the circuit under the action of the 
supply voltage. The effect of speed change in such a 
generator is peculiar. It has no effest on the frequency, 
but a decided effect on the amount of current delivered by 
the machine, and it is on this account that the speed has 


to be raisedJas the load taken from the machine increases. 
As the speed increases, the rotor cuts the flux at a greater 
rate, and the rotor current rises and tends to increase the 
stator current. If the external resistance (lamps, eto.) is 
constant, this increase in stator current cannot occur, as 
the voltage of the machine cannot increase above that of 
the bus bars, consequently a greater wattless current is 
drawn from the 'bus bars into the stator until the resultant 
of stator and rotor currents again equals the magnetising 
current necessary to produce the correct stator terminal 
voltage. 

When several generators are running in parallel on the 
same bus bars, the effect of small speed changes is to 
transfer the load more or less from the lower-speed machines 
to the higher-speed ones, the action being to a certain 
extent syl ae as in the case of continuous-current 
machines in parallel. The governers of engines driving 
alternators of this type should have a definite maximum 
speed limit beyond which the engine is never allowed to 
rise, for above a certain criticai speed (about 20 to 50 per 
cent. above synchronism) the output of the generator and 
the torque required from the engine commence to fall off 
again, owing to the leakage set up by the heavy rotor and 
stator currents, just as in the case of an induction motor, 
the maximum torque is attained with a certain slip and 
falls off again with any further drop in speed. The way in 
which the torque developed as a motor and absorbed as a 
generator varies with the speed is shown in Fig.1. The 
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exact speed at which the maximum torque is reached, and 
also the exact speed at which the generator should be run 
when developing full load, depends on the resistance of the 
rotor windings, just as the slip in an induction motor does. 
A high-resistance rotor will have to be raised. more above 
synchronous speed than a low-resistance one in order to 
obtain a given output from the machine. The frequency 
of such alternators is decided entirely by the frequency of 
the 'bus bars, and this latter is maintained at the required 
value by always keeping at least one ordinary synchronous 
alternator of the right frequency connected to the 'bus bars, 
to act as a sort of pacemaker. The size of this synchronous 
generator must be sufficient to supply the wattless magnetis- 
ing currents,of all the asynchronous generators connected 
to the 'bus bars. | 

Although, as stated in the question, ordinary induction 
motors used as generators are not self-exciting, but depend 
on à synchronous machine connected to the same 'bus bars 
for their exciting current, yet a special type of asynchronous 
generator has been patented by Mr. Heyland, which is self- 
exciting at least when given à small initial excitation by 
continuous current to start the action. In this machine 
the rotor winding is connected to a small commutator 
whose segments are connected together by resistances. The 
brushes bearing on this commutator are connected to the 
stator supply volts either directly or through a transformer, 
and serve to convey the exciting currents direct into the 
rotor windings instead of into the stator windings as usual. 
These machines do not require to be run in parallel with a 
synchronous generator, as they maintain their excitation 
and, approximately, their frequency unaided.—Q. 
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Answer to No. 655 (awarded 78. 6d.).—*'* J. G.“ asks for 
an explanation of the action of a polyphase induction motor 
as a generator when driven above the speed of synchronism, 
this speed of synchronism being fixed by a synchronous 
alternator in parallel with the induction motor, which ia 
being used as a generator, or even by a synchronous motor 
only driven by the induction machine, provided the syn- 
chronous motor has been started by.some other machine. 
That this phenomenon is considered remarkable is a proof 
that the explanation is not obvious. It is fairly easy to 
see that a driving torque must be exerted upon the rotor 
of such a machine as we are speaking of in order to make 
it run at a speed above synchronism—that is to say, if the 
rotating field is already provided by currents supplied from 
outside to the stator, it 18 obvious that to make the rotor 
revolve faster than this rotating field a positive driving 
. torque must be exerted upon it, since the relative motion 
of field and rotor winding generates currents which produce 
forces tending to reduce the relative motion, according to 
the well-known law enunciated by Lenz. 

But it is not so easy to see how it is that the mechanical 
work put into the rotor, to thus drive it above synchronism, 
can be converted into electrical energy delivered to the 
system to which the stator windings are connected, in the 
form of current at exactly the same frequency as is already 
in existence on the system. Let us, therefore, attack the 
problem by splitting it up as much as possible, and taking 
the parts separately, for this is almost always good strategy ; 
and if we thus succeed in understanding the action of the 
machine the answer to the latter part of the question, as to 
the necessity of increasing the speed as the load increases, 
for the frequency to remain constant, will be included as a 
part only of the complete explanation. "E 

Let us first of all suppose the machine to be running, the 
stator excited by a polyphase generator so as to produce a 
uniformly rotating field of constant strength, and let us 
suppose the rotor to be driven mechanically by a engine, at 
precisely the same speed as the rotating field, so that the 
windings of the rotor do not cut any magnetic lines of 
force, and the magnetism in the iron of the rotor remains 
unchanged. Under these circumstances there will be no 
power reauired from the engine except in overcoming 
friction of the bearings and windage, and the stator 
winding will have in it currents just sufficient to produce 
the magnetisation—that is, in each phase of the supply 
there will be a current, largely wattless, the only energy 
required being that to make up the hysteresis loss in the 
stator, and the very small loss due to slight heating of the 
winding; the current, in fact, will be of just the same 
character as the magaetising current of a transformer. 

Secondly, suppose a second independent winding 
exactly similar to the first stator winding in the same 
slots, supposing still that the rotor is being driven in 
. synehronism, this second winding will act just as the 
secondary of a transformer ; in fact, it is the secondary 
of a transformer of which the first winding is the primary, 
and it may be loaded accordingly, any current delivered 
by this secondary being supplied by an equal and opposite 
current in the primary winding, in addition to the lagging 
magnetising current it was already carrying, so that the 
polyphase synchronous generator connected to the first 
synchronous winding is now really supplying current to a 
loaded transformer, and this current has to be supplied 
against a back E.M.F. due to the cutting of the stator 
windings by the rotating field. 

Now let us suppose the speed of the rotor to be increased. 
Its windings now begin to cut magnetic lines of force, and 
a little consideration will show that the E M.F. thus induced 
will be in just the opposite direction to the tack E.M.F. in 
the stator winding (considering adjacent portions of rotor 
and stator), for since the rotor is travelling faster than the 
field the relative rotational motion between the rotor wind. 
ings and the field is in the opposite direction from the 
relative motion between the revolving field and the 
stationary stator windings, hence the currents induced in 
the rotor are in the same direction as the power currents 
in the first stator winding, and have just the same effect on 
the second stator winding ; in fact, they do away with the 
necessity for the power currents in the first winding, which 
they therefore in effect displace. As the speed of the rotor 
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increases, this displacement becomes more complete, until 
at last there is no current but the magnetising current in 
the first stator winding. Let us now suppose the rotor 
speed to be still further increased. What will happen to 
tbe polyphase generator? It will be receiving instead of 
giving power, and can be disconnected from its engine, as it 
will now continue to run as & motor. It must, however, 
atill continue to supply the magnetising current to the 
stator of the induction motor used as generator, so that it 
is really receiving currents which in the stator are equal 
and opposite to the portion of the rotor current producing 
them (always considering adjacent parts of rotor and stator), 
leas the magnetising currents. 

It is fairly obvious now that nothing will happen if the 
two stator windings are combined, since they are under 
‘identical conditions—in fact, they were only devised as an 
aid to the reasoning, and are, of course, not in any way 
required in duplicate. We see, however, that there must 
be a synchronous machine somewhere on the system to fix 
the frequency, since the frequency depends upon that of 
the magnetising current, and this etising current must 
be produced by a back E.M.F —that is, an E M F. which is 
not in any way produced in the generator itself, and hence 
this novel generator cannot be self-exciting. As was anti- 
cipated, if the foregoing is clear, the reason for increase of 
speed for incrcase of load is now easily understood, because 
the currents generated in the rotor depend upon the excess 
of rotor speed over synchronous speed, and the currents 
induced in the stator winding are proportional to the 
currents in the rotor winding. 

It has been attempted to make the explanation as simple 
as possible, and hence certain assumptions have been made 
as to uniformity of rotating flux, eto., and certain points 
have been neglected, such as magnetic leakage in the 
machine, but these points do not invalidate the argument. — 
SUPERHEAT. 

ion No. 666.—Oom the use of -engine plant run b 
e or Mond ou with & steam remi Oapacity shout 
250 kw., ordinary lighting station. Oonsider (a) capital cost ; 
(b) running cost, including repairs and labour; (c) reliability of 
working, and ible nuisance from gas-engines. Coal about 218. 
per ton for Welsh ; good engine slack not available at a reasonable 


price. 

Best Answer to No. 656 (awarded 10s.).—(a) Capital Cost. 
There being no idea given of maximum or minimum load, 
80 as to economically select sizes of plant, it is assumed 
that two 125-kw. direst coupled sets will be installed, 
and figures are worked out on a kilowatt basis. Steam: 
two 125-kw. steam dynamos, two boilers (300lb. steam 
per hour), economisers, pumps, condensers, piping, tanks, 
and buildings, at £14 per kilowatt, £3,500. Gas: two 
125-kw. gas-driven sets at £7 per kilowatt, producers, 
washers, blowers, pumps, boiler, and buildings at £5 per 
kilowatt, £5,500. These figures are correct for estimating 
purposes, the steam prices being an average of many similar 
stations. The prices for gas plant are given by “good 
authorities, and generally accepted as correct. 

(b) Running Costs. — Steam: Working on an evaporation 
of 8lb. of steam per pound of coal, and engines consuming 
32lb. of steam per kilowatt, or Alb. of coal per kilowatt- 
hour, including auxiliaries. Cost per kilowatt-hour or 
Board of Trade unit—coal, 4lb. at 21s. per ton, ‘45d. ; oil, 
waste, water, and stores, '25d.; wages, repairs, and main- 
tenance, ‘86d.—total workscost per Board of Trade unit, 1:56d. 
Gas: For a gas-engine of 200 1.h p. the consumption of gas 
should be 120 cubic feet per kilowatt-hour. Mond pro- 
ducers will generate about 60 cubic feet of gas for every 
pound of slack. It is stated in question that slack is not 
available at a reasonable price, but it is assumed that it can 
be bought at 12s. per ton. This price is excessive, but 
would be cheaper than buying and then erushing large 
coal. Cost per kilowatt-hour or Board of Trade unit: coal, 
2ib. at 12s. per ton, '15d.; oil, waste, water, and stores, 
25d.; wages, repairs, and maintenance, ‘861.—total works 
cost per Board of Trade unit, 124d. This shows a saving 
in favour of gas of 551. per Board of Trade unit. Assuming 
the plant will be generating 120 kw. for 365 days of 15 
hours, approximately 650,000 units will be generated; 
650,000 units at ‘32d. = say, £860 per annum saved. 
Against tbis saving is to be set off the interest and depre- 
ciation on the extra initial outlay for gas plant, 10 per cent, 
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interest and depreciation on £2,000 — £200. Assuming 
these figures to be at least fairly representative, there is a 
sum of £660 saved per annum owing to cheaper running 
costs of gas plant. 

(c) Reliability of Working and Possibility of Nuisance from 
Gas Engines.— There is little to choose between gas and 
steam engines if made by reliable firms. It is well known 
that quick-revolution steam-engines, with forced lubrication, 
will run continuously for years with practically no repairs. 
A gas-engine, using Mond or any other clean producer 
gas, will also run continuously with ordinary attention. 
At Messrs. Brunner-Mond’s works a 60-n.h p. Crossley 
gas-engine, coupled to a Siemens dynamo, has run 
continuously with an average output of 88°8 e. h. p. for 
16,930 9 hours out of a possible 17,852 hours—;.e., 96:6 per 
cent. of the whole time. This running included a period 
of 138 days and nights without stopping—average, 
114 7 ib.p. When taken down, not a single cam or roller 
had signs of heavy wear. The only parts renewed in 
24 years were one set of piston rings, some valve springs, 
and a small brass ignition valve. Gas and air valves were 
good as new. Given equal good makes of engine and 
equal sta ffs, there is very Tittle difference. Assuming 
engines equal, we have gas-producers versus steam-boilers 
to solve. It will at once be apparent that gas under slight 
pressure is much easier to control than high-pressure steam. 
Boilers require feed pumps, injectors, feed and steam 
systems, all under pressure. Gas-producers require blowers, 
water-pumpe (low pressure); method of driving dashers in 
washers; coal must be handled mechanically owing to 
bunkers having to be placed above producers. Small boiler 
must be provided, chiefly for steam to producers and also 
for driving blowers, it not being considered good-practice 
to drive blowers electrically unless batteries are used in 
station. This is due to the fact that gas produced, there- 
fore electricity generated, is directly dependent on air 
blast; and if blowers are driven electrically, making air 
blast, therefore gas, dependent on electricity generated. 

It is obvious that in a gas-producer station there is a 
multiplication of small apparatus, each one alone being 
extremely simple of action, but when put together forming 
an apparent conglomeration of plant. Until the staff has 
been properly drilled and instructed, it appears that the 
shift engineers must have a rather unhappy time. Thermo- 
metere have to be watched on superheaters and producers, 
air and steam have to be used in certain proportions for 
economieal working, water-level in washers kept at proper 
level, elinkering producers, etc., tar-settling tanks watched, 
and many other items too numerous to mention. In a 
steam plant it is very easy to get a shift of men together 
who, after learning the little peculiarities which all machinery 
suffers from more or less, can perform their various duties 
with little or no supervision. This must be considered 
when deciding the merits of the two systems, especially on 
the ground of reliability.. Also it may be found necessary 
to pay more for management with a gas installation. For 
ease of manipulation and dealing with peak and sudden 
loads, gas-producers are equal to water-tube boilers. 

Possible Nuisance from Gas-Engines.— Unless an extremely 
costly form of gas-engine is employed—aay, a three-cylinder 
vertical—there is always that bugbear, vibration, to deal 
with. This, with care taken in construction of large and 
solid foundations, isolated from main buildings can almost 
entirely be obviated. At least, it can be minimised, so as 
to be no more troublesome than the throbbing which can 
always be heard and almost felt in the neighbourhood of a 
high-speed steam-engine plant. The possible nuisance of 
noise from exhaust, with properly designed exhaust and 
the use of silencers or pits, can entirely be prevented. 


Summary Balance- Sheet, 
Gas, 
High initial cost. 
Poseible excessive management expenses. 
Against. 
High working costs. 
High-pressure plant. 


—J. H. S. 
Answer to No. 656 (awarded 5s.).—Owing to early 
failures and the backwardness of most of the leading 
English gas-engine makers to design and develop a specifie 


For. 
Low working costs. 
No high-preesure plant. 
For. 
Low initial costs. 
Standard plant. 


Against. 


Slem. 
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type ofzgas-engine suitable for direct coupling to dynamos, 
gas-engines are looked upon with great suspicion by a 
large number (happily rapidly decreasing) of consulting 
and operating engineers engaged in central-station work. 
The most sceptical on the subject of gas-engines, however, 
will agree that with a small plant of 250 kw. and coal at 
21s. per ton the gas-engine plant will be the most economical 
to adopt. In comparing capital cost of each type of plant 
it will be as well to enumerate the various items required 
to work each plant (steam and gas) at its highest efficiency : 

Steam Plant.—(1) High-pressure boilers ; (2) superheaters ; 
(3) steam-main (including water-bottles and traps); (4) 
compound or triple-expansion steam-engines ; (5) receiver, 
reheater, and low-pressure cylinders, steam-jacketed exhaust 
pipe; (6 and 7) grease extractors, condensers; (8) feed- 
water heaters or economisers; (9) expensive feed pumps; 
(10) some system of artificial draught, or an expensive 
chimney. | 

Gas Plant. — (1) Gas-producer, includes low-pressure 
boiler to provide steam for steam jets, cleaner, cooler, and 
scrubber for the gas; (2) and A ; (3) piping to 
engine; (4) three-crank vertical high-speed gas-engine, 
governing by altering the quantity of the mixture ; 
(5 and 6) exhaust pipe and silencer; (7) compressed-air 
reservoir for starting engines; (8) circulating water for 
cooling cylinders. — 

In making out the two lists, everything necessary in 
order to obtain the best results has been included. The 
capital cost of items 1 and 2 on the steam plant will be 
considerably higher than the cost of items 1 and 2 of the 
gas plant. Item No.3 on the steam side—viz., steam-main 
capable of carrying high-pressure steam and provided with 
the necessary water-bottles and steam-traps—will cost more 
than double the amount necessary for the piping from the 
gasholders to the engines. Item No. 4 will cost about 
20 per cent. less on the steam plant than on the gas plant, 
but it should be borne in mind that the price of suitable 
gas-engines is bound to come down in the near future; 
also the steam plant will have an advantage owing to the 
steam-engine being capable of running efficiently at far 
higher speeds than the gas-engine, thus reducing the 
size and cost of the dynamo, On the steam plant, 
items 5, 6, 7, 8, and 9 are necessities in order to 
obtain any high economy ; the only portions of these items 
necessary on the gas plant are the exhaust pipe and 
silence. Item No. 10 on the steam side is not required 


by the gas plant, whilst items 7 and 8 on the gas side are 


not required by the steam plant. The air-compressor is 
worked by the engine before being shut down and the air 
stored ready in the reservoir, the circulating water pump 
being worked off the main engine, and, being small, takes 
very little to keep it going. 

On looking over this analysis of the two types of plant, 
it would appear that the gas-driven plant should be a good 
deal cheaper than the steam-driven plant. That this is 
not so at the present time is simply owing to the want of 
competitors, and is rapidly disappearing. The actual cost 
of the gas plant may be somewhat higher at present than 
that of an equivalent steam plant, but if the space saved 
by using the gas plant is taken into consideration, as it 
should be, the gas-engine installation will be found to have 


a lower capital cost than the steam plant. 


As to actual running costs, the gas-engine has a 
tremendous advantage over the steam-engine. To begin 
at the fountain head, the use and management of the gas- 
producer is simple, and can be rapidly learnt by any ordinary 
labourer; there is only a small low-pressure boiler in use 
(about 60lb. to the square inch); the producers, scrubber, 
cleaners, and coolers, and pipes to the engines are also 
under a very low pressure, and do not need the expert 
supervision occasioned by the use of high-pressure steam- 
boilers, superheaters, the necessary piping to engines, and 
all the various auxilaries necessary in à steam plant to pro- 
duce a high economy. The firebars and hopper valve of 
the gas generator, and some of the brick lining, require 
renewiog about once a year; the small boiler, of course, 
requires periodically cleaning; the coke in the scrubbers 
needs to be renewed once a year, the old coke being burnt 
as fuel in the boiler. There is practically nothing to do beyond 
this except to paint the ironwork. The depreciation is, as 


800 THE ELECTRICAL ENGINEER, FEBRUARY 19, 1904 


might be expected, very low. The p when made can be 
5 efficiently stored and kept for an indefinite period, 
so that a reserve of energy is always at hand. The pro- 
ducers are aleo capable of being forced without risk of harm 
to them, and a cold producer can be opened out and be put 
in full work in 20 minutes. "There is no loss of power due 
to condensation in either the pipes from producers to 
engines or in the engine cylinders themselves, and the 
engines can be started up from cold and put on full work 
in three minutes. When the producers are banked up at 
night the loss is also very small, &mounting to no more 
than 3lb. of coal per hour with a producer capable of 
supplying a 300-h. p. engine. It will thus be seen that the 
stand-by losses are uced to a minimum. The water 
necessary for cooling the cylinders is very small in 
quantity, and, if n , can be kept smaller by being 
circulated, and does not need in any case to be below 
190deg. F. It is sometimes urged against gas-engines that 
they require a lot of attention and repairs. The attention 
whilet running is, however, very small, and no more than 
that required by a steam-engine, whilst the extent of repairs 
necessary to a good make of gas engine are not any greater 
and are very similar to the constant little bits of tinkering 
required by Corliss engines. It is true that a gas-engine 
. requires opening up about every six months in order to 
examine and clean the ports, cylinders, pistons, and rings, 
the valves, exhaust valve, passages, port, and pipe. This, 
however, the writer considers to be an advantage, as it 
compels attention to be given to the internal parts of the 
engine. The way in which steam-engines in the majority of 
central stations are left alone until some fault develops 
betokens a beautiful trust in providence, but is very bad 
practice. The thermal efficiency of a gas-engine is also very 
mach higher than that of a steam-engine, and the heat 
losses do not commence until the engine starts and cease as 
soon as the engine stops. There are half a dozen makers 
of producers and suitable engines who will guarantee a 
consumption of llb. of anthracite per brake horse-power 
hour; this can only be approached by the very best steam 
installations of considera A size. 

On the score of reliability, the gas-engine can hold its 
own. The performances at the Walthamstow and Felix- 
stowe electricity works and at the works of the Metro- 
politan Carriage and Wagon Company, Birmingham, show 
the gas-engine to be a reliable and economical prime mover. 
The extensions at the Walthamstow works are to be carried 
out on similar lines, and it was dead against the wishes of 
the resident engineer and his staff at Felixstowe that a 
newly-appointed consulting engineer for some occult reason 
handed over the place to the tender mercies of the steam- 
engine for extensions. With modern plant there is no 
nuisance due to vibratior, exhaust, or smells from the 
producers.—W. T. W. 

Answer to No. 656 (awarded 5s.).—(a) The capital cost 
for a gas-engine plant would be about 20 per cent. more 
than for a steam-driven plant of equal output. Suppose it 
is decided to instal three engines and three dynamos, each 
engine to have an indicated horse-power of 150. Taking 
the price as for dynamos, engines, and boilers in the one case, 
and for dynamos, engines, and gas generators in the other, 
with necessary fittings and foundations, the steam plant 
would cost £8,500, the gas plant £10,000. These prices 
are approximate only ; a perusal of published lists of tenders 
will invariably exhibit eonsiderable differences in price for 
machinery to the same specification. With a gas plant less 
ground area is required, and no towering chimney ; a tall 
Stack is always an expensive item, and in many cases, 
owing to the value of land, compactness in the arrangement 
of the station is of primary importance. 

(b) The running cost depends greatly on circumstances ; 
each case would have to be determined on its own merits ; 
local conditions must be taken into account. With steam 
coal at 21s, per ton it will hardly be possible to bring down 
coal cost per unit to a very low figure. Nothing is said 
in the question as to price of fuel for gas generating 
apparatus, but if this can be procured at ordinary prices it 
would be a point in favour of gas driving when the ton of 
steam coal costs 21s. The steam plant would require more 
water ; oil and sundries with either diui pu would be 
about on a par. Labour will also proba 


same in both cases, as although the gas plant would have 
the advantage as regards stokers, for the satisfacto 
handling of a gas driven plant a higher standard of skill 
on the part of the atteudants is demanded. 

With regard to repsirs and (c) reliability of working, 
these are extremely difficult to estimate, as so much depends 
on the personal equation. Given an engineer who knows 
his business, and backed by qualified subordinates, gas- 
engines will be found quite as reliable and cost no more 
for repairs than steam-engines. A point often urged against 
gas-engines is that a faulty ignition tube brings the engine 
to a standstill. This is, of course, true, but a common 
practice is to have two ignition tubes fitted, one being a 
stand-by. If then a tube bursts, the second one is connected ; 
the broken tube can be replaced while the engine is 
running. With electric ignition every confidence can be 
placed in obtaining regular explosions. Gas-engines have 
& great iade d over steam-engines where there is & low 
load factor. gasengine can be shut down and the 
stand-by losses be practically nil. With steam-engines 
under like conditions there are considerable losses by 
radiation and “banking” or firing the boilers to keep 
steam. With modern gas-engines dynamos may be run 
in parallel, and give every satisfaction. As a heat engine, 
the gas-engine is certainly ahead of the steam-engine as 
regarde efficiency. Many engineers readily admit this, but 
give the palm for reliability to steam. 

The question of nuisance may crop up with both gas and 
steam. The writer has been in trouble with regard to 
emanations of visible matter" from a boiler stack, and, 
with change of circumstances, has had great difficulty in so 
* silencing " gas-engine exhausts as to prevent legal action 
on the part of those objecting to what they termed 
“incessant cannonading.” All machinery is liable to create 
a nuisance by vibration. This may be mitigated by suit- 
able foundations and well-balanced parts. Engine-rooms 
where gas is used require to be well ventilated. Producer 
gas also has very bad effects on the system when inhaled ; 
therefore, every precaution must be taken to keep leakages 
at a minimum.—M. M. 


STEAM-TURBINES.* 
BY F. C. PORTE, A. M. I. k. K 


The author in this paper gives descriptions of the four best 
known steam-turbipes of the present day—namely, the Do Laval, 
Parsons, Curtis, and Rateau. These descriptions are acoom- 
panied with illustrations to show the construction of the 
different turbines, and by figures obtained from the working of 
these turbines in practice. 

Before proceeding with the turbines of the present day, the 
historic turbine designed by Hero, of Alexandria, is described, 
and a working model cf it exhibited. From the time of Hero 
up to the fourteenth century nothing ws done, and from that 
time until 1629, when Branca made a turbine, there was another 
big blank. This Branca turbine consisted of a jet of steam from 
a boiler impinging on a wheel, which caused it to rotate. 
Nothing of real value, however, was done until De Lival 
invented his first steam-turbine in the year 1882. "This turbine 
was originally constructed for the direct driving of milk sepa- 
rators, and was much on the same principle as Hero's. The 
driving wheel was a pipe bent in the shape of the capital 
letter S, to which the steam was admitted through a stuffing box 
in the centre, where the shaft was also fixed. Thesteam issued 
from the open ends, thus imparting toit a rotary motion. This 
turbine was mounted on the same shaft as the separators, and 
on account of the high speed and small space oc upied, was 
most suitable for its purpose ; and many of these separators 
are s'ill at work in all parts of this country. But on account 
of its high speed and big steam consumption, and also requiring 
constant attention, it was not made in large sizes; and the 
present De Laval turbine is on a different principle, beiog 
worked on the action or impulse system. It has been built for 
outputs up to 500 h.p. 

The Parsons turbine was first made by the Hon. C. A. 
Parsons in 1884, and is of the reaction type ; it has undergone 
a great many improvements, until now it is made as Jarge as 
any steam-engine in the world, and has about the same efficiency 
as the best reciprocating engines. 

The author then describes the construction of the De Laval 
turbine, and iuvestigates the actual velocity of the steam 
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issuing from the conical-shaped nozzles at varying pressures 
and discharging into vacuum. He also deals with the alter«- 
tion in velocity caused by variations in the vacuum, and calls 
attention to the enormously increased power to be obtained 
from the same quantity of steam when exhausting into a good 
vacuum. The next point taken up is that of the most efficient 
speed for the revolving buckets. As an example, with steam 
at an initial pressure of 200lb. per square Inch discharging into 
& vacuum of 28in., the steam leaves the nozzle at 4,127ft. per 
second. The correct speed for the centre line of the buckets 
would be 47 per cent. of this, or 1,940ft. per second. This 
tremendous speed is too high for practical purposes, the highest 
speed yet used in any of the De Laval turbines being 1,380ft. 
per second in the 300-h.p. size. The diameter of the wheel of 
this turbine is 30in., and its speed 10.600 revolutions per 
minute. Details of the construction of these wheels, in order 
that they may withstand the enormous stress to which they are 
subjected, are then described. The author deals with the means 
by which vibrations caused by the rotation are reduced by allow- 
ing à certain amount of flexibility in the shaft. In these turbines 
helical gear is used to reduce the speed to that required on the 
dynamo shaft. Examples are quoted of these gears working 
for four or five years without appreciable wear. These turbines 
are governed by throttling the steam, but when a turbine is 
running under light load some of the nozzles are turned off by 
hand. The author then gives figures to show the saving from 
superheating the steam. 

Referring next to the Parsons turbine, the author states that 
Mr. Parsons has done more for the advanoement of steam- 
turbines than any other man in the world. His turbine 
is designed on the reaction principle, and the author shows 
how, by employing a number of fixed and movable vanes, 
the speed of the turbine shaft can be reduced. The expansion 
of the steam takes plaoe gradually on its way through the 
turbine. The expansion of the steam in this turbine prac- 
tically follows the adiabatic curve. The speed of the steam 
is usually about 600ft. per second, and it is apparent that under 
these circumstances the moving blades, on account of only 
having to absorb a small portion of the kinetic energy at each 
ring, can run efficiently at a low rate, and the larger the number 
of rings of blades the less the drop of pressure in eacb, and con- 
sequently the slower the speed of the turbine. The number is, 
however, limited for mechanical reasons, as the shaft would get 
too long between the bearings, and would be iuclined to whip 
or spring. 

The first ring of fixed blades generally has only a few guide 
blades in it, the rest of the ring being solid. The number of 
blades in the fixed rings will then inorease towards the low- 
pressure end. This, of course, is to allow of the proper expan- 
sion of the steam. The moving rings of blades are, however, 
made with the blades all round the circumference. For the 
Parsons turbine, again, the author gives & large amount of 
detailed information which is illustrated by diagrams and draw- 
ings. The history of the development of these turbines is also 
followed, showing the gradual introduction of improvementa 
due to condensing, superheating, ete. The compound turbine 
was introduced by Mr. Parsons in 1894, and in that year was 
largely introduced into the Manchester-square electric light 
station in London on account of its freedom from vibration. 
This station had been stopped from using steam-engines because 
of the vibration caused. With reference to the reliability of 
these turbines, the author quotes the case of a 600-b.p. turbine 
driving a dynamo supplied by Brown and Boveri, of Baden. 
This turbine ran continuously under load for 7,000 hours, at the 
end of which time the necessary repairs to the double-beat valve 
only took five hours. The consumption of oil on this turbine 
was only 95 gallons per annum. These turbines have lateiy 
been used for driving ventilating fans, pumps, and air com- 
pressors. The author gives an instance of three high-speed 
centrifugal pumps directly coupled on the turbine shaft for the 
Sydney waterworks. Each of these pumps can lift 14 million 
gallons 240ft. in 24 hours. With the pumps connected in 
series, as has been arranged, the combined lift is 720ft. The 
steam consumption on trial was found to be 28lb. per water 
horse-power per hour, which shows a pump efficiency of 55 per 
cent. Before leaving the Parsons turbines the author gives 
particulars of their use for driving ships, and also a large 
number of test figures which show what has been done under 
varying couditions. 

The next turbine described is the Curtis, which was developed 
by Mr. C. G. Curtis in New York in the year 1895, and is 
manufactured by the General Electric Company of New York. 
The first of these turbines to be installed in Ireland is now 
being put down by the Cork Electric Tramway and Lighting 
Company. This will have an output of 500 kw. This turbine 
differs from those previously described, in that it has a vertical 
shaft, the dynamo being placed directly over the turbine, which 
reduces the floor space required toa minimum. This turbine 
has not the very high speeds of the De Laval, whilst it has not 
the great number of vanes in the Parsons type. It acts partly 
on the action or impulse system, like the Laval, and partly on 
the reaction principle, like the Parsons. The expansion takes 


plaoe in stages, and at the beginning of each stage the steam 


expands in a slightly conical nozzle until it has a high velocity, 
which is then reduced by giving impulse to the revolving vanes. 
It then expands again through another set of nozzles, and dis- 
charges on to more moving vanes. 'The number of stages 
depends on the steam preesure, and also on the speed required. 
Generally speaking, the slower the speed the more stages there 
must be. In this turbine, as in the Laval, governing is effected 
by reducing the number of nozzles in use. The author then 
gives particulars of the construction of these machines, acoom- 
panied with illustrations. Comparisons are also made as to the 
relative floor space required for these Curtis turbines with that 
required for reciprocating engines. 

he last section of the paper is devoted to the Rateau 
turbine, designed by Mr. Rateau, of Parie, and manufactured 
both in that city and by one firm in Switzerland. This also 
was designed to avoid the high speed of the Laval turbine and 
the clearance problem in the Parsons turbine. Rateau then 
designed his turbines like Parsons, in that the steam was 
expanded through a number of stages, and so each turbine 
consisted of a large number of rings and blades, but he made 
like De Laval's in that the steam acted on the impulse system. 
E:ch wheel is enclosed iu a separate chamber, the nozzles or 
guide passages being in the diaphragms between the wheels, so 
that the steam, after passing through the first set of nozzles on 
to the first wheel chamber, ges through a set of nczzles in the 
diaphragm on to the next wheel. This, too, is described in 
detail and illustrated by the author. Results are quoted to 
show that the Rateau turbine is doing extremely well in steam 
consumption under conditions which are not exceptional. 

Having described the above four special types, the author 
explains that a number of other turbines are being introduced. 
He concludes that the benefits from a good vacuum are greater 
in a steam-turbine than in a reciprocating engine, owing 
probably to less initial condensation. Also, in the turbines 
a large part of the gain from the vacuum is caused by the 
immensely increased expansion of the ateam. This means a 
greater rate of ou'fl»w, and, secondly, increased kinetic energy. 
Another gain is due to the decrease in surface friction in con- 
sequence of the decrease in the density of the medium in which 
the wheel revolves. To quote a specific case. To rotate a 
150-h.p. De Laval wheel at normal speed in steam at at mo- 
spheric pressure took 25 h.p., but to run the same wheel in a 
28in. vacuum only took 24 h.p. Consequently it is essential for 
good results with ateam-turbines to have as perfect a vacuum as 
possible, both on account of the extra energy of the steam and 
also to reduce the skia frlotion between the wheel and the 
Steam, the saving amounting to from 4 to 5 per cent. 
for each extra inch above 24in. to 25in. vacuum. The author 
adds that it is easier to get a good vacuum with a turbine than 
with an engine. The marked increase in the efficiency of steam- 
turbines with superheated steam is greater than can be accounted 
for by thermo-dynamic reasons. The average gain in the Parsons 
turbine for moderate superheats is about 1 per cent. for every 
deg. F. Part of this gain is due to reduction in initial con- 
densation, but a considerable portion the author states is due to 
reduotion in friction, which reduction is much more on the 
turbine than on the steam-engine. The author pute this down 
to the fact that the wetter the surface of the turbine blades 
the greater the friction. 

The author concludes his paper by the statement that he 
believes the steam-turbine will entirely supersede reciprocatin 
engines for power produced by steam, though he does not thi 
that the steam-engine in any form will be the final solution of 
power production. He considers that in the comparatively near 
fature the internal-combustion engines of very large sizes, and 
probably of the turbine type, will be the most economical means 
of generating power, which will be immediately converted into 
electrical energy and distributed over large areas, and all except 
the very largest isolated plants for the production of power | 
will entirely disappear and the electrical motor will take their 
place. He sums up the favourable pointe in the steam-turbine 
as follows: 1. A reoriprocating eugine is now very nearly as 
perfect as it is likely to be, both from a mechanical and thermal 
point of view. 2. Steam-turbines are cheaper to build than 
reciprocating engines of equal power. 3. They occupy only 
one-fifth to one-tenth of the floor space and require conaider- 
ably less attendance, being the simplest form uf engine. 4. 
They use no more steam than the highest-grade reciprocating 
engine. 5. Oa account of the practical absence of vibration, 
they require little or no foundation. 6. They have a perfeotly 
even turning movement, consequently have no dead points and 
require no flywheel. Have no heavy masses of metal to recipro- 
cate, causing great waste of power. 7. They require no 
internal duplication, consequently the condensed ateam, as it is 
perfectly clean and free from oil, can be pumped back into 
the boiler without any purification, thas saving the costly and 
troublesome oil-separativg plant which is usually fitted to ee 
installations. 8. The life of a steam-turbine—that is, the 
period through which it will maintain its initial efficiency 
without serious repairs—is very much greater than that of 
the reciprocating engine is now. 
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TRAMWAYS AND GOODS TRAFFIC. 


There is not the slightest doub; that we are a nation of 
grumblers. We are also rapidly developing another 
national trajt, which to ssy the least of it is baneful. 
Smiles is still alive, and no doubt deplores his inability to 
beneficially inculcate national self-help. If the sun shines, 
the nation or municipality ought to provide shade; if it 
rains, the same authorities ought to provide shelter. If 
Lancashire wants cottor, the nation must tell it where to 
go and experiment in growing. Ages ago each little com- 
munity was governed by its chiefs, each member of the 
community was told where tolive and what todo. Progress 
changed all that, but modern ignorance seems to tend back- 
wards to the ancient methods. Land is to be nationalised — 
brains are wholly ignored or made common property 
you can only invent for your own benefit for a few 
years. The author of a book sees his property become 
public, or if he leaves this sublanary sphere knows that 
his heirs can only reap the harvest his brains have 
made for a few short years. The fact is, Britishers are 
such a mixed race as to at one and the same time be 
intensely conservative and socialistic. They are socialistic 
in everything that does not immediately concern their own 
pockets, and conservative in all that does. Perhaps this 
double characteristic is nowhere better understood than by 
examining the criticisms against our railroad management. 
Everybody who buys wants to buy at wholesale rates, and 
everybody who sends a parcel by rail, be its weight a pound 
or a ton, expects to be charged as if he was sending a 
whole train load at a time. Really, we are a wonderful 
nation. According to the ordinary notion of those who 
write letters to the papers, the railway authorities treat 
every nation under the sun better than they do their own 
kith and kin. Of course, a moment's thought would shcw 
the utter absurdity of this view ; but there, we do not as a 
nation think, neither do we as & nation read. So far as the 
railways are concerned with goods from abroad they load 
up at the docks in trainloads, not in meagre parcels, in 
numbers which result in scarcely-filled trucks. The cost to 
the railway to deal with hundreds of tons at one spot is 
quite a different matter to the collecting of a similar 
quantity in driblets at a large number of places. Just the 
same ignorance that rules with railway matters rules with 
tramway matters, and in the course of a few years the 
wonder will be that these thiogs were not seen and pre- 
pared for in the early stages of the work. There is so 
little distinction between tramways and light railways, that 
whatever may be said of the latter will apply to the former, 
and vice versá, 

The plea put forward for tramways is that they facili- 
tate intercommunication. Some people disagree with the 
argument, and with putting tramways upon common 
roads. But there they are, and being there must be dealt 
with in the concrete and not in the abstract. Hitherto 
tramways have been used almost entirely for passenger 
traffic, but the question as to the use of tramways is a 
larger one, and involves goods traffic also. We do not 
think it will be disputed if we assert that in most large 
aud busy towns the tramway service does interfere with 
the goods traffic, and the better and quicker its service 
for passenger traffic the greater the interference with 
goods traffic. The roads and streets are common for 
both passengers and goode, and if the one interferes 
detrimentally with the other a remedy must be found. 
Assume the correctness of the assertion that tramways 
do facilitate passenger traffic and delay goods traffic, 
is it impossible so to organise the service that both passengers 
and goods may be facilitated’ To do this, tramways will 
have to be used for goods service as well as for passengers, 


~z 


Is there any insuperable objection to this? A few attempts 
have been made, more or less successfully, to deal with the 
matter, but as tramways get linked up and intereommunica- 
tion by their means is possible between & number of towns 
in & district, ought not the whole question to be carefully 
examined. Our text is that tramways occupy public roads to 
tho detriment of one class of traffio, and that such a state 
of things cannot long continue. The individual loss by 
delaying goods may be small, but it is there. It seems to 
us that the subject, “ Organisation of goods traffic on tram- 
ways," would be an admirable one for the Municipal 
Electrical Engineers to discuss and thrash out. Originally 
central stations were erected solely with & view to the 
lighting requirements ; it took but few years to recognise 
that power distribution formed an important factor in 
success. May not something of the same thing be found 


as regards tramways—passengers plus goods to a greater. 


success rather than passengers only to give a moderate 
success. 


CORRESPONDENCE. 


„One man's word is no man's word, 
Justice needs that both be heard." 


COMPARATIVE COSTS. 


Sir,—As the compiler of Table A embodied by. Mr. 
G. H. Bowden in his paper on *' Electrical Transmission," 
and as the writer of the pamphlet mentioned in Mr. 
Ellington's letter in your current issue, will you allow me 
& word of reply to the latter. 

Your correspondent quite truly points out that my com- 
parison does not quote hydraulic power rates at the 
equivalent of 24d. per unit. But why should it do. so! 
The table is a comparison of actual costs, not of hypothetical 
costs under imaginary conditions. If hydraulic power com- 
panies actually supplied owners of single machines, requiring 
- only about five pounds’ worth of power per annum, with 
energy at the rate of 24d., that figure, or its equivalent, 

would have appeared in Table A. 

Mr. Ellington's underlying contention is that 1 h.p. of 
hydraulic energy applied in a good hydraulic lift will do 
more work than the same amount of electrical energy can 
in a good electric lift, and this may be readily conceded. 

But it is, nevertheless, useless for the hydraulic advocate 
to prove that point to the prospective consumer if he has 
to follow it up with the admission that the larger amount 
of electric power required for an average case will cost 
more than the smaller amount of hydraulic. The con- 
sumer will brush aside all questions of mechanical efficiency, 
and decide for financial economy—never caring how it 
comes. 

Without going into the reasons why, the broad fact stands 
out that the small, and even the average, consumer can buy 
electric power at lower rates than hydraulic, notwith- 
standing the sliding scale. 

Mr. Ellington says the pamphlet was prepared for trade 
purposes," and, I presume, wishes to suggest bias. While 
merely reminding him of dwellers in glass houses, may I 
point out that I am, by training together with lifelong 
practice and associations, a hydraulic engineer; that my 
firm have erected many more hydraulic machines than elec- 
tric ; and that we are still supplying a large number of the 
older type of machine. We, therefore, occupy a perfectly 
impartial position as regards interest, and the sole aim of 
the pamphlet was to set forth actual facts to assist our 
friends in making their choice.— Yours, etc., 


C. G. MAJOR. 


MUNICIPAL TELEPHONES. 


As long ago as Nov. 19, 1903, we received a request to 
review a pamphlet, printed and published by the Manchester 
Courier, dealing with “Glasgow Telephones.” In the letter 
accompanying the pamphlet is the following paragraph: 
“The matter is of great public importance, and indirectly 
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\ 
raises the question as to whether municipal councils have 
not already as much work in hand as they can possibly get 
through with advantage to tho ratepayers.” It is evident 
that the view of the pamphleteer is that we have too much 
municipalisation, and with that view in the abstract we 
entirely and unreservedly agree. But we are just as 
emphatic upon another point, and that is criticism of 
Glasgow Telephones” is not and ought not to be con- 
sidered a question affecting the question of municipalisation, 
unless principles are proved to have been ignored. 

Referring to the pamphlet again, it discusses not only 
Glasgow, but has also a note on Portsmouth and Guernsey.” 
This seems to point to the view that the main object of the 
pamphlet is not to discredit municipalisation, but to dis- 
credit an engineer, and causes the thought, is the critic a 
rival in need of a job? If the aim is to discredit municipal 


trading, the method of procedure is difficult to understand. 


A good or a bad estimate affects a man, not a principle. 
One way or another way of keeping accounts, so long as 
they are accurate, affects a man, not a principle. So far 
as we can see, the critics of Glasgow telephones have 
attacked minor details and left principles unnoticed. To 
say municipalities keep their accounts wrongly, to cavil as 
to what is or should be depreciation, and a ecore of similar 
things, has no earthly connection with the question of 
whether it is right or wrong for a municipality to do the 
work. Another engineer may give another estimate, another 
accountant may modify the system of book-keeping more 
in accord with the critic’s views, and then it is seen the 
principle of municipalisation is untouched. Putting on one 
side the all-important question of municipalisation or not, 
the consideration of figures and accounts may serve a good 
purpose. Of course, every critic must be assumed to be 
honest in his criticism, and to be filled with an enthusiastic 
desire to guide municipal officials towards the ideal state of 
perfection; if, hawever, stupid blunders are made and 
careless perversions of facts, the value of the criticism falls 
to the ground. . | 

It may, perhaps, serve our purpose better by discussing 
the various points in the criticism which appeared in our 
excellent contemporary the Electrical Review in its issues of 
Oct. 9, 16, and 30 last year. Its strictures are many ; the 
question is, are they correct! If so, the remedy is clear and 
simple—change the methods shown to be wrong. 


Firstly—Nomenclature. 


A great deal is made about Glasgow counting instruments 
instead of lines. We hear of subscribers, lines, 
“ stations,” and “instruments.” The unit to be used by 
everybody is not agreed, but probably the Glasgow autho- 
rities have followed the example of the Post Office, which 
counts entirely by stations, each station being represented 
by a working instrument. Thus the adverse criticism 


-against Glasgow for reckoning by instruments is merely a 


statement that the critic adopts a different unit. What con- 
nection has such a difference in the use of nomenclature 
to do with the principle of 5 The critic 
is ingenuous ; he suggests what he knows is not correot— 
or, at least, such seems to be the plain interpretation of bis 
argument. "The estimates for Glasgow and for every other 
system provide for a certain number of instruments and a 
certain number of lines, which lines include & proportion 
of spare lines. (The criticism on this proportion will be 
dealt with later on.) It is urged that extension instru- 
ments, especially in the same buildings, coet much less 
than direct lines, and tbat the Glasgow Corporation is 
wrong in counting such instruments in with the exchange 
lines Now, there are two very important points here in which 
the Review critic is hopelessly wrong. How he could have 
erred is difficult tosay, if it was not too great haste to condemn 
a particular organisation. When an extension instrument 
is placed in a room in the same building, the instrument 
which was estimated for is used, so is the lightning guard 
and the internal wiring. The line in the cable estimated 
for another instrument is still in the cable, and free to be 
used—so surely that spare line remains an asset. The 
department have actually incurred the expense of & com- 
plete line, although only the instrumental portion of it has 
not been put to immediate use ; the remainder, according to 
the most exact idea of accountancy, must go to credit in the 
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apare line ledger. The fallacy underlying Mr. Bennett’s 
critic—for, as we say, this part of the criticism is 
personal rather than directed at the Corporation—is 
he incorrectly assumes that an estimate was made 
for so many lines—for clearness, say, & hundred—and, 
further, that a hundred lines are not there, because 
there are a hundred instruments, and some of the instru- 
ments are extension instruments not needing a special line. 
As against the critic, we say the lines are there, and when 
all are in use and none spare, the number of instruments 
will be 100 + the extension instruments. We say this 
mistaken criticiam has probably been caused by the want 
of agreement as regards the definitions. 

As regards another point we must quote the critic’s 
exact words, vide Review, Oct. 16, p. 610: "In the Town 
Council these 9,000 instruments become 9,000 sub- 
_ Séribers' which they are not. But the technicalities of 
telephonic nomenclature are not understood by the general 
public, not always by chairmen of telephone committees, 
nor even by all technical journals, and ‘9,000 subscribers 
become a current fiction.” 

Is it possible to believe the Review critic ever read the 
report and accounts he thus criticises? It is best to assume 
he has not, otherwise such a deliberate statement has an 
ugly look, and leads to conclusions about the critic’s bond 
fides which are unpleasant. 

On p 5 of the report is a paragraph, entitled “General 
Remarks,” to the following effect : 


“At May 31 there were 9,122 instruments connected, 
these being subscribed for by 8,145 persons and firms” (the 
italics are ours). 

Is not this statement clear enough? Does the Corpora- 
tion attempt to denominate "subscriber " as “instrument,” 
or in any way to indicate the one as equivalent to the other? 

If the critic suggests he is criticising in these words 
some speech at a Council meetiog, it seems to us that he 
makes his case worse, and almost proves that bia wish is 
to obscure the truth rather than to obtain it. The report 
is definite, and a geperalisstion in a casual speech, or even 
by a chairman of & telephone committee, or even a generali- 
sation in an ignorant technical journal, has no more to 
do with principles of munieipalisation or an engineer's 
methods than the critic’s words have to do with Borneo. 


THE LATE MR. WALTER McMILLAN, 


A last tribute to the memory of their late secretary 
. was paid by the President, Council, and members of the 
Institution of Electrical Engineers at their ordinary meeting 
on Thursday evening last week. 

Mr. R. Kaye Gray (President) said they were all 
aware, through the Press, of the death of Mr. McMillan, 
but this was the first meeting of the Institution since the 
sad event. He had no intention of telling them, who 
knew Mr. McMillan so well, what his qualities were. He 
was sure they all missed him very much. There was only 
one thing which he, as president, would like to say, that 
Mr. McMillan had left a widow and two children. Unfor- 
tunately, as their constitution was, they could nat as an 
institution deal with the matter from a financial point of 
view as they should all like to do, and therefore at the 
first meeting of the Council that day since his death, the 
Council had decided to invite the members of the Institu- 
tion to do what they could for those Mr. McMillan had 
left behind. In other directions the Council had done 
everything that it could do. It had shown the last respect 
to Mr. MeMillan's remains, and their president, Mr. 
Swan, Mr. Webb (their ex-secretary), and Mr. Patchell 
went to Golder’s Green, where the body was cremated. 
The rest of the Council, so far as was possible, attended 
the memorial service at St. Leonard’s Church, Streatham. 
He had nothing further to say, but as they would 
undoubtedly like to express their sympathy with Mrs. 
MeMillan in her great loss & resolution would be submitted 
. to the meeting. | 

Sir HENRY C. MANCE moved the resolution, which was 
in the following terms: That the members of the Institu- 
tion of Electrical Engineers, in full meeting, desire to 


express their profound sorrow at the death of their late 
secretary, Mr. Walter George McMillan, and to put on 
record their high appreciation of his personal character, 
and those qualities which, as a scientific man and as an 
administrator, have contributed so much to the prosperity 
of the Institution; and also to express to Mrs. McMillan 


and the other members of the family their heartfelt 


sympathy under this sudden calamity.” He was sure the 
resolution would meet with responsive sympathy from all 
of them. There were few men who enjoyed the respect 
of their fellow-men to a greater extent than Mr. McMillan. 
As he listened to the President’s remarks, it came home 
to him that as they grew older time seemed to fly with 


greater rapidity with every additional year. He could 


hardly realise that it was six or seven years ago when he, 
as president, presided over the Council meeting which met 
to appoint a successor to Mr. Webb, and he could bear 
testimony to the impartiality and care exercised in electing 
Mr. McMillan. Time and experience had shown the wisdom 
of that choice. If Mr McMillan had one fault, it was 
that of extreme devotion to duty and to the care of the 
interests that wero entrusted to him. As an administrator 
he endeavoured faithfully and conscientiously to carry out 
to a successful conclusion the wishes of the Council. He 
showed tact and amiability, and, as every past-president 
would agree, it was a pleasure to work with him. He 
would conclude by simply saying that while the Iostitution 
had lost a valuable official, all of them had loet a personal 
friend. 

.Prof. JOHN PERRY seconded the resolution. He said it 
needed no words from him to ensure their recognition of 
the great loss they had sustained. The loss to the Institu- 
tion was of enormous importance, but there was also the 
loss thah each of them personally felt—the loss of a 
kind and sympathetic friend. In their difficulties Mr. 
McMillan was their friend, and many of them had gone 
to him for help, sure and certain of obtaining it. Mr. 
McMillan was ever a discourager of wrong.doing. He did 
all that was possible for a man in his position to set an 
example of Christian conduct. Members of Council, 
perhaps, knew this better than the ordinary members, 
bat only the President and Past-Presidents knew it 
thoroughly. Prof. Perry went on to refer to his remarks 
at the close of his term of office, and quoted the following: 
“I get the credit, but Mr. McMillan was the man who did 
the work. But there is a serious side to this power of 
Mr. McMillan to take up all sorte of work and pull it 
through. We are taking too much out of Mr. McMillan. 
There is a great deal too much output, and I am sorry 
to say it is an output with a large load factor.” Now, he 
was sure they had allowed Mr. McMillan’s zeal to over- 
come his discretion. They might mourn for him, but their 
mourning would be as nothing to the sorrow of his widow 
and children. It was a great blow to Mrs. McMillan, but 
the blow would be lessened by the knowledge that her 
husband had earned the respect and gratitude of the whole 
Institution. To her, therefore, to her two sons, and to 
the other members of his family, it was moat fitting that 
they should send this message of condolence. 

The PRESIDENT said it was quite unnecessary to put the 
resolution to the meeting. As regards the memorial fund, 
they thought they might get about £2,000. He was glad 
to say that the fund that had been started privately had 
the support of the Council. Contributions to that fund 
had been handed over to tke Institution for management, 
and any further contributions would be dealt with in a like 
manner. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the ordinary general meeting on Feb. 11 the following 
were the candidates balloted for : 

Meinbers.—J. W. Jacomb-llood, Engineer's Office, Waterloo Station, 
S.E.; G H. Oatway, 82, Milton-park, Highgate, N. 

^Issociate: Members.—P, Storey, Corporation Electricity Works, 
Torquay; A. H. Tracy, Standish, Sevenoaks, Kent. 

Associates, — W. Emmett, 13, Southgate, Wakefield; E. H. Lamb, 
37, King William-street, E C.; R. N. Mayne, Corporation Electricity 
Works, St. Helens, Lancs.; E. W. L. Nicol, 36, Lessar-ave uue, 
Clapham, 8. W.; J. E. Williams, care of Messrs. T. Cook and Sons, 
Limited, Boulac, Cairo, Egypt. 


THE ELECTRICAL ENGINEER, FEBRUARY 19, 1904. 305 


"TRADE NOTICES AND NOVELTIES. © 


Further Improvement in Nernst Lamps. 


We are advised by the Allgemeine E ektrioiüts-Gesellschaft, 
Berlin, of an important improvement which has been made in 
regard to their Nernst lamp, Model B," for 110-volt circuits. 
The remarkable success which attended the introduction of 
their high candle-power lamp has led them to apply the 
same arrangement of burner and heater characterising this 
lamp to their B Model" lamp. This new high candle- 
power B burner is claimed to be far superior to the 
model hitherto employed, both as regards lighting power, 
diffusion, and, above all, maintenance of the rated candle- 

wer. Huherto the development of the Nernst lamp has 

een principally for high voltages, but the high candle-power 
B lamp is now claimed to be undoubtedly the most economical 
among the electrio incandescent lamps yet introduced even on 
110-volt circuits. The use of small opal globes is recommended 
with these lamps. Although we have the above information 
direct from the makers, we would remind our readers that 
the agents for the Allgemeine Elektricitüts-Gesellschaft in this 
country are the E'eotrical Company, Limited, of 122-124, Charing 
Cross. road, London, W.C. N 


A New Portable Testing Set. 


Messrs. Nalder Bros. and Thompson, Limited, have recently 
placed upon the market a new portable testing set, which con- 
tains many points of novelty. The set bas been specially 
designed to meet the demand for an instrument that can be 
used in an engine-room, and can be placed anywhere without 
the danger of obtaining erroneous results through stray fields. 
T he screening of the instrument has received very careful atten- 
tion, and ls so efficacious that it is almost impossible for the read- 
ings to be affected even if it be placed quite close to a dynamo 
or motor. The instrument is of the moving-coil type, and is 
absolutely dead-beat ; it has a white enamelled scale and is fitted 
with a metal mirror which enables accurate readings to be taken. 


A New Portable Testing Set. . 


Measurements up to 1 500 amperes and 600 volta can be made, 
and as a double-pole change-over switch is provided, resistances 
can be measured hy the practically simultaneous observation of 
current and E.M F. The volts required to deflect the.instru- 
ment to the top ef the scale on the ammeter side terminale, 
A A (see the accompanying illustration), are 12, and as the 
scale is divided into 120 divisions, each division corresponds to 
001 volt, so that the fall of volts on rail juiuts, etc., can be 
conveniently tested. Th current shunts are of a new design 
and very convenlent for connecting to, in addition to which 
they are light, and a complete set to 600 amperes can be carried 
in quite a small box. The illustration herewith shows the 
instrument with part of the top cover removed, thus expusing 
to view the very complete method of screening which has been 
introduced. 
| Miniature Are Lamps. 


We have received from Mr. G. Braulik, 217-218, Upper 
Thames-street, London, a copy of the third issue of his price- 
list dealing with E-lipse ” miniature arc lamps. These lamps 
are neat in appearance. For burning in single parallel on 
circuits of 100-120 volts tension the construction is that of a 
main current lamp, the solenoid being provided with a special 
winding, making it possible for the lamp to be connected direct 
to the circuit without a line resistance (if specially desired). It 
is, however, recommended that an external line resistance 
should be supplied with the lamp. Limps for burning two in 
series on 200-250 volts are provided with differential mechanism 
and a suitable lino resistance, 


FORTHCOMING EVENTS. 


Fripay, Fes. 19. 


Royal Institution. — At 9 p.m., discourse by Mr. C. T. R. Wilson cn 
Condensation Nuclei.” 

SATURDAY, Fes. 20. 

Royal Institution.—At 3 p.m., Lord Rayleigh on “The Life and 
Work of Stokes ” (Lecture I.). 

Northampton Institute. —Distribution of prizes by Lord Kelvin. 

General Electric Company.—At 6 for 6.50 pm., annual dinne;, 
Troc dero Restaurant. | 

Institution of Etectrical Engineers. —A* 2.30 p m., s'udents' visit 
to the Centri] Electric Supply Company's Works; meet at 
Grove-road Generating Station, Marylebone. 

TuxspAY, FEB. 25. 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Papers: The Construction of Railway Wagons in Steel, by 
Mr.“ J. D. Twinberrow ; „The Construction of Iron aud Steel 
Railway Wagons.” by Mr. A. L. Shackleford ; Iron and Stee! 
Railway .Wagons of High Capacity,” by Mr. J. T. Jepson. 

WEDNESDAY, FER. 24, 

Institution of Civil Engineers.—At 2.30 p.m., students’ visit 
to the reinforced concrete pier under construction at Purfleet ; 
train, 1.48 p.m. trom Fenchurch-street. ö 

Institution of Electrical Engineers. — Students’ Section : at 
7.80 p.m., ordiaary meeting. Paper: ‘‘ Automatic Railway 
Signalliog," by Mr. E. Fisher. 

Liverpool Engineering Society.—At 8 p.m., ordinary meeting. 

Peper: ‘Conduit and Surface-Contact Tramway Systems," hy 
Mr. Geo. Balfoar. 


7 THuRSDAY, Fen. 25 
Institution of Electrical Engineers. — At 8 p.m., ordinary met. 
ing. Discussion on paper, ‘‘ Transatlantic Engineering Schools 
_ and Eugineering,” by Dr. R. M. Walmsley. 
Royal Institution.—At 5 p m , Prof. H. L. Callendar on Elec- 
. trical Methods of Measuring Temperature " (Lecture I.). 


FRIDAY, Fru. 26 

— of Electrical Eagineers.— Manchester Section: Annual 

ianer. 

Physical Sooiety.—At 5 p.m., at the Royal College of Science, 
or inary meeting. Papers: A New Dilatometer," by Mr. 
Borvikeen ; '* A Quartz-Thread Vertical Force Magnetogra ph, "hy 
Dr. W. Watson; On Stresses in a Magneto-Static Field,” bv 
Mr. G. W. Walker: ‘‘Some Hints on the Prepiration of 
Diegrams.” by Dr. W. Watson. ) 

Institution of Civil Eugineers.—At 8 p.m, students’ meeting. 
Pap r: Bo ler-House Design," by Mr. L. G. Crawford. 

Royal Institution.—At 9 p m., discourse by Mr. A. Siemens cn 
New Developments in Edina Rays." 

North-East Coast Institution. — Meeting at Newcastle-on-Tyne. 

Electro-Harmonic Society. —AÀt 8 p.m., ladies’ night concert, King’s 
Hall, Holborn R stauw ant. 

Electrical Engineers Volunteers —At 9 p.m., Kensington Town 
Hall, annual regimental ball. 

` SATURDAY, FEB. 27. 


Royal Institution.—At 5 p.m.. Lord Rsyleigh on The Life and 
Work of Stokes (Lecture II.). 


Association of Municipal Engineers.—The following prospeotivo 
arrangemeute f.r meetings have been fixed: Grimsby, April 23 ; 
Newcastle, Mey 6 and 7; Buxton, May 20 and 21. 


PERSONAL. 


The Warrington Guardians have increased the weekly salary of Mr. 
Walter T. Sampson, electrical engineer, 

Mr. Wm. Burr, station superintendent at the Reading electricity 
works, has been appointed chief assistant electrical engineer at the 
Oroydon electricity works out of 154 applicants for the poet. 

Mr. R. W. Kemble, Bournemouth, has been appointed aiai engincer 
and Mr. T. C. Hunt, West Ham, mains assistant to the West Ham 
Corporation. 


APPOINTMENTS VACANT. 


Assistant Clerk Woolwich Electricity Department. Salary, £1C0 
per anuum. Appl cations by Feb. 29. Pert culara from Mr. J. B. 
Mitchell, electrical engineer, White Hart-road, P:umstead. 

Electrical Engineer, Holyhead Electricity and Refuse Dest: uctor 
Works, Purticula s from Mr. C. E. Moreton Prichaid, Urban Distr ic: 
Office. Applicitious by Feb. 22. 

Secretary, Institution of El. ctrical Engineers, Salary, £500 per 
annum. Applications by March 7. See advertisement. 

Premium Pupil, to obta n experience in all branches of centra’- 
station work. Apply, Electr city Woras, Canterbury. See advertise- 
ment. ' 

Fitter.Driver, Keighley. Wages, 35s. 


per week, Applications to 
Borough Electrical Eugineer by Feb. 26, | 
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LONDON TRAFFIC ENQUIRY. 


The Royal Commission on London Locomotion resumed the taking of 
evidence at the Westminster Palace Hotel on Friday, Sir David 
Barhour presiding. 

Mr. J. E. Waller, engineer, who bad suggested the appointment 
of a Traffic Board. which should be a Government department, said that 
that body should have the power to investigate and sanotion, with or 
without modification. the schemes brought before it. The Board 
should have absolute legislative powers, subject, however, to a right of 
appesl to Parliament, with the sanction of the Board, such sanction 
being granted in all cases where it was thought that the interests of the 
opponents were of such magnitude that the proposals of the promoters 
ought to be submitted to Parliament. Such appeal should come before 
a standing joint committee of the two Houses. The powers of the 
Board of Locomotion should beabeolute. The inspection and certifica- 
tion of the tramways aa fit for publio traffio should also be in the bends 
of che Board. Generally speaking, the powers, duties, and responsi- 
bilities of such a Board would be onerous, but he believed the creation 
of such an authority, constituted of members having the necessary 
technical experience, would provide the thost practical means of solving 

the question. 

Mr. Charles E. Baker, parliamentary agent, said the district 
councils concurred in the suggestion thet there should a new and 
independent tribunal to deal comprehensively with the question of 
traffic in and out of London. There should be a right of appeal from 
anv decision of the new tribunal to Parliament or the Board of Trade. 

Mr ©. G. Mott, chairman of the City and South London Railway 
Comrany, said he was of opinion that they could only look for serious 
relief of the future growing traffic of the Metropolis to the construc- 
tion of the deep level underground electric railways, such aa the City 
and South London, the Central London, and the Waterloo and City. 
At present these railways had to be constructed under the lines of the 
existing streets, in order to avoid payment for the use of subsoil ; but 
it was clear that in many instances it would greatly conduce to the 
public advantage if the railways could be constructed in more direct 
lines under private property. e cost of the conveyance in each case 
now prohibited companies going under private property, and he sug- 
gested that Parliament should fix some uniform sum to be paid for it, 
and so avoid the enormous legal expenses involved. The electrification 
by the London County Council ef the tramways in South London 
caused a serious loss to the railway company, but there were indica- 
tiens that the railway was slowly recovering the traffic it had lost. 
When the company sgreed to take over the powers of the City and 
Brixton Railway it was their intention to proseed with the constrac- 
tion of thet linc at an early date, but the effects of the competition 
aud the low fares charged by the London County Oouncil on the elec- 
tric tramways bad rendered it at present impossible to raise the funds 
necessary for the, construction of the Brixton Railway. They were, 
however, making arrangements at an early date to proceed with the 
extension to King’s Oroes and Euston. He wes of opinion that the 
pd mode of procedure in regard to private Bills was, on the whole, 
the beat. 

Mr. A. E. Gathorne Hardy, ohairman of the Esst London Kailway, 
suggested that in the consideration of measures for the improvement 
of the means of locomotion by the development of interoommunication 
of railways and tramways on or below the surface, due consideration 
should be given to the position of the Esst London Railway. 

The Commission adjourned. 


LEGAL INTELLIGENCE. 


SWANSEA TRAMWAYS PURCHASE. 


In the Obancery Division of the High Court of Justice, Mr. Justice 
Buckley had before him the case of the Mavor and Corporation of 
Swansea v. the Swansea Improvement and Tramways Company, in 
which the plaintiffs claimed a declaration that upon the true con- 
struatiou of the Tramways Act, 1870, and the Swansea Tramway Act 
of 1882 the plaintiffs were entitled if by special resolution passed in 
accordance with the provisions of Section 43 of the Tramways Aot, 
1870. they decide within six months from Feb. 28, 1904, that being 
the date of the expiration of 21 years from the completion of such 
tramways authorised by the Act of 1882, as had, in fact, been con- 
structed, and within six months after the expiration of every subsequent 
period of seven years, the approval of the Board of Trade having been 
obtained, to require the defendant company to sell, and the defendant 
company were thereupon bound to sell, to the plaintiffs the whole of the 
tramway undertaking within the borough of Swansea. They also asked 
for a declaration that upon such purchase being made the defendant 
company were not entitled to have any lease granted to them by the 
plaintiffs of the purchased property or avy part thereof. Plaintiffe’ 
contention was that by virtue of the Tramwaye Act of 1870 they were 
entitled, upon giving the proper notice, to take over the tramways 
constructed after the expiration of 21 years from their construction. 
The defence was that the Board of Trade had properly refused to 
sinction the purchase as the time was not yet ripe, and defendants 
claimed the right to oppose sanction being given by the Board of 


e. 

Mr. Warmington, K. O., and Mr R. J. Parker appeared for plaintiffs, 
and Mr. Balfour Browne. K.O., Mr. Haldane, K.O., Mr. Buckmaster, 
K.C., and Mr. P. Wheeler for the defendants. 

His Lordship, in giving judgment, said in this case plaintiffs asked 
the Court to declare what were the rights as between plaintiffs and 
defendants in an. uncertain future—namely, in the event of the 

laintiffs availing themselves of a statutory option to purchase 
efendanta' tramways. The defendante concurred in asking the Court 


to say what those rights were. The question depended upon the con. 
struction of a certain Act of Parliament. But for the request on the 
part of the defendants, he should have felt considerable doubt as to 
whether he could thus prematurely declare what the rights would be in a 
future event, but it seemed that defendants also wanted to know bis view 
as to the construction of the Act of Parliament, and he saw no ot jection 
to expressing it, leaving the question open as to whether the declara. 
tion he now made would be binding if a future event should hereafter 
happen as between parties who at that time were interested in the 
question to be determineJ. The facts were these: In 1882 the 
defendants held three statutory rights of metal tramwaye, and had 
made, in whole or in part, tramways under theee several authorities. 
They were respectively of date July 16, 1874, July 4, 1878 and 
Aug. 11. 1879. In each case Part 3 ot the Tramways Act, 1870, in 
which Section 435 was included, applied, and the resolt wae that at 
certain intervals, the first of which was 21 years from each of those 
three respective dates, and subsequently at intervals of seven years, 
the plaintiffs had statutory right, 1f they were so minded, to buy those 
three respective tramways of the defendants The earliest dates 
et which those several options would arisc were J836, 1899. and 
1900. In that state of facts in 1882 was the Act which I 
have to construe. The three systems of 1874, 1878, and 1879 were sets 
of tramways in Swansea communicating one with the other, except 
that one small portion of the earliest set of tramways was detached. 
The tramwaye authorised by the Act of 1882 effected certain connec- 
tions between the previous existing tramways—a sort of semi-circular 
route forming connections between some parts of the previous system. 
The Act of 1882 contained Section 35, upon which the question to be 
determined arose. The Act incorporated Parts 2 and 3 of the Tram. 
ways Act, 1870, and thus included Section 43 of the Act of 1870, and 
by Section 3 it defined the tramways as meaning the two tramways of 
1882. He therefore had to read the Act of 1882 asif it contained 
Section 43 of the Act of 1870 end contained also Section 35 of the 
Act of 1882. Scction 35 crested with the plaintiffs a new right of 
purchase altogether in the tramways. The plaintiffs sought to say 


that a new statatory option to purchase all four sets of tramways as 


forming one amalgamated undertaking had become vested in tbem. He 
was unable to arrive at any such conclusion. He did not think the 
section had any such effect. Section 35 of 1882 was not affirmative, 
but negative. It proceeded on the footing that there being already. 
by virtue of Section 43 of the Act of 1870, a right to purchase at 
various dates to be ascertained in the way he had mentioned, 
the Corporation should not purchase except in the way mentioned in 
Section 35. It was wholly negative, and in no way affirmative. It was 
addressed to two sets of facts—the first where the lease of the tram- 
ways or some part of them had been granted by the Oorporation to 
the company, in which case during the existence of the lease the Cor- 
poration were not to buy the company out unless the company : 
and, in the second case, where no lease had been granted, they were 
not to buy until the expiration of the 21 years from the completion of 
the tramways. Originally the time was 21 year-, not from completion, 
bat from authorisation. As a matter of fact, the tramways were com- 
pleted in 1885. The effect of Section 35 was that until 1906 the Oor. 
ration were not to exercise the statutory power to purchase conferred 
y Section 43 of the Act of 1870. There was no new right of purchase 
at all. It was a prohibition, restriction, or limitation imposed upon 
the ex'sting right of purchase. The plaintitls had said that if that 
was 80, the result would be very extraordinary, that if a lease was 
nted it might postpone the right of purchase for several periods of 
21 years. So far as his Lordship saw, that was so. He did not 
see anything irrational in that state of things which would lead 
him to come to a contrary conclusion. The object might have been to 
keep the whole undertaking in the hands of either the company or the 
Oorporation. He agreed tnat that would have the effect of preventing 
the Corporation from becoming masters of the situation for a much 
longer time, but that was perfectly sensible and perfectly intelligible. 
He thought, therefore, he ought to declare on the tirst point that upon 
the true construction of Section 35 of the Act of 1882 the effect was 
not to create any new right in the plaintiffs to purchase the tramways 
or eny of them, but only to restrict or limit the right of purchase exist- 
ing by virtue of Section 43 of the Act of 1870. On the second cr 
subsidiary point he must declare according to the true construction ot 
Section 34 ot the Act of 1882. The purchase there mentioned was not, 
as regarded the tramways of 1882, confined to a purchase under 
Section 32 of the Act of 1882, but included purchase under Section 43 
of the Act of 1870. 
He accordingly made those two declarations. 


EASTBOURNE ELECTRICITY WORKS. 


The Lord Chancellor, Fords Macnaghten, Shand, and Lindley, in 
the House of Lorde, have heard the appeal of the Corporation of 
Eastbourne v. the Attorney-General relating to the stamp duty in 
connection with the purchase by the sppellants of the electric fight 
undertaking. 

The revenue authorities claimed that the conveyance should he 
stamped io respect of the whole cost of the anges terre including 
both freehold and chattels The Oorporation contended that they 
were not bound to pay the stamp duty on the portion of the purchase 
which embraced the chattele. 

Without calling upon counsel for the respondent, the Lord 
Chancellor, in giving judgment ssid: I do not mean to go through 
all the different hypotheses put forward in order to show that plain 
words in an Act of Parliament have been cut down to an absurdity. 
The whole question turns upon the word ''conveyance," although 
with some hesitation and considerable elocution the argument tor 
the appellants comes to this, that the only portion of the statute which 
is intended to apply in this case is that relating to land, or what 
is the equivalent of land. The whole of that argument appears to 
me to depend upon the use of the, word ‘‘conveyance,” which they 
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say only means, according to the technical view of the question, con- 
veyance of land, or really whether Jand or not. My answer is that 
it is not true. The word ‘‘conveyance” means what it says—it 
eonveys any property ; it is sn instrument which conveys prope ty 
fom one person to another, although it may be true to say while 
you are dealing with personal property it can pass by delivery, 
it is a very illogical consequence of that proposition to say that 
it may not pass in any other way and that you msy not 
convey it by an ordinary conveyance. I think you may. When 
I look at the statute, I am content to apply it to the particular 
facts of the case with which your Lordships have got to deal. It 
would be impossible to say that the particular facts with which you 
have to deal are not included in tbe language of the statute. I he ird 
a great deal about confusion, and ambigui! y, and alternative constrac- 
tion, but when I apply the language of the statute to the transaction 
with which we are engaged, it appears to me absolutely clear that, in 
the natural meaning of the words, the statute does apply to the trane- 
action. I decline to go into other hypotheses in cases where it might 
be sup that the language is too wide. It is very important to 
show that the words seem to be absolutely clear, without confusion, or 
alternative construction, and apply literally and strictly to the trans- 
action in question. Under these circumstances, I move that the appeal 
be dismissed. 
Lords Macnaghten, Shand, and Lindley concurred. 


ELECTRIC TRAMWAYS CONSTRUCTION AND 
MAINTENANCE COMPANY. 


In the Ohancery Division Mr. Justice Byrne heard the petition of 
F. H. Barr and others for the winding up of the above company. 

Mr. Whinney, for the petitioners, said that the petition had stood 
over on a previons occasion to allow of amendment. This had been 
done and the company had now approached his clients with a view 
to the petition again standing over. The company had offered the 
petitioners a certain sum, which it was possible they might be able to 


aocept. 
His Lordship directed the petition to stand for a week.  , 


CLAIM IN RESPECT OF ELECTRICAL PLANT. 


Further evidence was heard at Manchester Aesizes in the case of 
Lloyd's Packing Warehouses, Limited v. Veritys, Limited. The facts 
of the case bave already appeared in these columns. Briefly, the 
plaintiffs are 5 and manufacturers of packing-oases in Man- 
chester, and the defendants are electrical engineers and manufacturers 
of electric plant, aleo carrying on business in Mancheater and else- 
where. The plaintiffs’ case was that in January, 1902, the defendants 
entered into a contract for the supply of electrical generating plant at 
the price of £1,187, such plant to be capable of desling with the 
maximum load required or used by the plaintiffs’ motors and machinery, 
and to nrodvce sutficient power satisfactorily to run the whole of the 
plaintiff. motors, eto., a8 then installed or about to be installed. The 

nerating plant was to produce energy at a cost not exceeding ld. per 

ard of Trade unit per hour. Plant was installed, in pursuance of 
the contract, and the plaintiffs paid on account £890. 15e. The 
pla ntiffs alleged. however, that it was incapable of dealing with the 
maximum load required by their machinery, and that it did not and 
could not p oduce electricity at the stip uated cost. The plaintiffs 
alleged that they had lost the pice paid for the plant, and claimed 
the difference between the agreed price and the cost of a plant equal to 
it in productive capacity. 

Evidence was given in support of the plaintiffs’ case by Mr. T. L. 
Miller, consulting electrical engineer, Manchester, and in support of 
the defendants’ case by Mr. Cottrell, district manager for Messrs. 
Veritys, and otbers. 

Eventually the case was again adjourned, and the arguments of 
counsel will be heard in London. 


EMPLOYMENT OF YOUTHS IN ELECTRICAL STATIONS. 


At West Bromwich the West Bromwich Corporation were summoned 
for contravening the Factory Acts by employing a youth at their elec- 
trical works at Black Lake on Sunday, Jau. 17. 

Mr. J. Jackson (factory inspeotor), who prosecuted. explained that 
William Shorthouse (17) was employed as a switchboard attendant from 

, 4 o'clock till 10 p.m. 

Mr. A. A. Caddick, who defended, submitted that the lad was 
employed owing to a mistake on the part of the engineer in reading 
the Act of Parliament. The engineer was under the impression that 
the Secretary of State had issued certain rules exempting electric light- 
ing stations from certain provisions of the Factory Act, but had 
forgotten that this did not apply to Sunday labour. ö 

be Stipendiary accepted this excuse, and said that it was difficult 
to understand some Acts of Parliament even if the reader had a know- 
ledge of the law. Defendants were fined 5s. and coste. 


ASSESSMENT APPEAL. 


At a special sitting of tbe Kingston Union Assessment Committee 
last week, the Wimbledon District Coine] «appealed against tbe 
increased assessment of £4,357 v 0:8 and £2,600 uet on their electric 
lighting station, mains and appurtenances, The former assessment 
was £3 418 gross and £1,200 net. 

Mr. R. H. S. Butterworth, for the Council, said that if the com- 
mittee were prepared to accept a net assessment of £1,500, he would 
have no farther objection to make. In doing that, however, he must 
say he made the offer entirely without prejudice as to what they made 
their figures show, and were prepared to prove if they were compelled 


to take a course which he hoped would not be necessary. Because, 
although they said £1,500, yet their point was that at that amount 
they would be considerably over-assessed. Their object, however, was 
to have the matter amicably settled by the committ-e. He then dealt 
at considerable length with the figures as to cost of the undertaking 
and proti ts. 

Mr. Cooke then stated the case in support of his assessment, and 
argued that the figures as published by the District Council showed an 
increase profit of S1. 341 for 1903 over that of 1902. 

Mr. Butterworth, in tho course of the a'gument, said that no 
account had te n taken by Mr. Cooke of the retention moneys on 
contracts, He had gone ou returns which had to be sent to the 
Board of Trade, and had never applied for permission to go into 
the accounts at the offices, which would have been readily granted. 
Tatre were some hundreds of pounds which they retained, mainly on 
machinery for six months, but the Council were only trustees of that 
money, and though it did not go to the Board of Trade in the returns 
sent to them, it was included in the following year when the amounts 
had been paid to the contractors. 

After a hearing lasting nearly two hours the committee decided 
unanimously to reduce the net assessment to £1,700, letting the gross 


stand. 


NATIONAL ELECTRIC TRACTION COMPANY. 

It is notified in tbe London Gazette that a petition for the winding.up 
of the National Electric Traction Company. Limited, has been 
presented to the High Court by a oreditor, and that the same will be 
heard on the 23rd inst. 


COMPANIES’ MEETINGS AND REPORTS 


LONDON UNITED TRAMWAYS (1901). 


The report of the directors for the year ended Dec. 31 states that 
the operation during the t year has reeulted in gross receipts 
s mounting to £280 211, and the working and general expenses and 
renewals to £176,391, leaving, with the balance brought forward, a 
net revenue cf £108,107 After payment of the debenture ioterest and 
the dividends on the preference shares, there remains £49,281, out of 
which an interim dividend at the rate of 8 per cent. per annum, lees 
tax, amounting to £24,065, was paid in August, leaving an available 
balance of £25,216. Of this amount it is proposed to appropriate 
£24,429 in payment of a final dividend on the ordinary shares for the 
half-year ended Dec. 31 at the rate of 8 per cent. per annum, leas tax, 
and to carry the balance of £787 to the credit of the next account. 
The extensions of the Company's system to Hampton Court and the 
Toames Valley were opened in April last, and the results of the 
Company's operations during tlie first season, although to be regarded 
as satisfactory, fall far short of the trattics which would have been 
secured, without any additional expense, it the weather conditions had 
been at all normal. The directors had anticipated that under ordinary 
circumstances the profits of the y:ar would have been sufficient not 
only for the divide. d, but to set aside a very substantial sum to a 
reserve fund, the estsblishment of which the shareholders would pro. 
bably pr fer should now be deferred uutil the next annual account. It 
is gratifying to know that, wherever the weather contitions favour 
pleasure travelling, the receipts invariably exceed the estimates which 
had been formed of this important branch of the traffic. The total 
number of passengers carried during the year was 45,293,475. For 
the purpose of facilitating the interchange of traffic at Hammersmith 
between the Company's tramways and the Metropolitan District 
Railway, and also with a view to connecting up the Mpeg 8 
authorised tram way from Barnes and Mortlake to Richmond wi the 
main system, the directors are promoting a Bill to authorise under- 
ground electric railways to convey the Company's cars from the surface 
of the street at Hammersmith-broadway and at the south side of 
Hammersmith Bridge, direct to the platform of the District Railway 
Company's Hammersmith Station. It is anticipated that when the 
electrification of the District Railway has been completed, and their 
proposed reduced fares have been brought into force, the facilities for 
through booking and exchange of traffic, which will be afforded by the 
proposed system of underground railways connecting at Hammer- 
smith, will prove of great public convenience and advantage to the 
companies concerned. 


METROPOLITAN ELECTRIC TRAMW AYS. 


The directors in their report for the year ended Dec. 31 last state 
that the Company holds 78,504 out of a total of 110,923 issued shares 
in the North Metropolitan Tramway. C mpany, which operates, by 
horses, 484 miles of tramways, under lease from the London County 
Council. The Company has also acquired about two-thirds of the 
issued share capital ot the Harrow-rvad and Padding'on Tramways 
Company, and has entered into an agreement for the purchase of 
that company’s undertaking, consisting «f 23 miles of tramways, 
situated in the metropolitan borough of Paddiugton and the 
urban district of Willesden. Aa Act of Parliament obtained 
lust year authorised the conversion «f these tramwnys to electric 
traction, and a Bill has been deposited to coufirm the sgreement 
for sale aud t» authorise certuiu street widenings. C -naitionally 
upon these widenings bei- g carried out, the Willesden Urban 
District Council has agreed not to exercise its rights of purchase 
under Section 43 of the Tramways Act, 1870, until June 25, 1930. 
The County Oouncils of Middlesex and Hertfordshire have entered into 

eements to construct and to lease to the Oompany about 494 miles 
of light railways, of which 374 miles have been authorised, and the 
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remainder are awaiting confirmation by the Board of Trade; 114 miles, 
which are under construction by the Jouaty Council of Middlesex, are 
now being electrically equipped by the Company. The Company's own 
tramways —8§ miles in length—of which 74 miles are in Middlesex and 
the remainder in the county of London, are s'ill worked by horses; 
but the work of reconstruction for electric traction, which was com- 
menced early last year, is nearing completion. It is anticipated that 
these 20 miles of tramways and light railways will be opened for 
public traffic by electric traction this summer, The groes revenue for 
the period covered by the account amounted to £92,276. The gross 
traffi: receipts from the horse tramways owned by the Company, 
amounting to £66 975, are satisfactory. After deducting all expeuses 
ohargeahle to revenue, interest on the £150.000 34 per cent. debentures 
of the North Metropolitan Tramways Company and on the bank 
advance, and writing off 21,519, there remains a net profit of £22 198. 
The dividend of 5 per cent. on the cumulative preference shares for 
the year absorbs £20,350, leaving a balance of £1,848, which is repay- 
able to the British Electric Traction Company, Limited, in reduction 
of the amount of £5,276 provided *T them in January, 1903, under 
their guarantee of the preference dividend. 


NATIONAL TELEPHONE. 


The report of the directors for the half-year ended Dec. 31 last 
states that the income aocrued in respect of the business of the half- 
year amounts to £941,259, as compared with £868,462 for the 
córresponding period of 1902, being an increase of 872,797. 
Working expenses for the half-year amount to £527,984, as 
compared with £473,258, an increase of £54,016. The net result 
for the half- year, after deducting the Post Office rovalties 
(amounting to £86,236), is a profit of £327,739, as com with 
£316,553, an increase of £11,186. Rentals carried forward for 
unexpired terms of running contracts amount to £827,164, as com- 
pared with 2771. 103, au increase of £56,061. Out of the available 
balance of £269,422 the Board recommends a dividend for the half- 
year at the rate of 6 per cent, per annum on the first and second pre- 
ference shares, 5 per cent. per annum on the third preference shares, 
6 per cent. per annum on the preferred stock, and 5 per cent. pet 
annum on the deferred stock. It is also proposed to transfer £110,000 
to reserve fand, and to carry forward £10,505. The sum of £413,288 
has been expended on capital account during the half-ycar in the erec- 
tion of 16,891 additional exchange and private stations, and in the 
construction of underground works. 


METROPOLITAN DISTRICT. 


The report of the directors for the half-year ended Dec, 31 last 
states that, in accordance with the powers conferred upon the District 
Oompany and the Great Northern. Piccadilly, and Brompton Railway, 
an agreement has been entered into under which the Brompton 
Company is now constructing the portion of the deep-level railway 
from South Kensington to West Kensington, including a junc- 
tion between the two railways. These works are now in rapid 
progress. Provision is being made iu the District Company’s Bill 
in this session for wideniog the lines between West Kensington and 
Hammersmith, so as to provide four lines of railway. A new station 
is also ahout to be erected at Barons Court-road. Powers are being 
taken in the Company's Bill to introduce a system of zone or uniform 
fares over certain sections of the railway, and the abolition of certain 
short-distance fares. No alterations are proposed in the Compeny's 
obligations with reference to workmen’s fares,  E'ectrical traction 
and equipment is being pushed ou with as much rapidity as possible. 
The power-house at Lots road, Chelsea, is now being roofed in. The 
subways from Ohelsea to Earl’s Court are completed. The sub-stations 
are well in hand. The ducts are completely laid. Contracts for the 
cables are let. The Company's new de, dt at Mill Hill Park has been 
commenced, An arrangement has been made with the Metropolitan 
Company as to the electrical equipment of the joint City lines, from 
Mansion House to Aldgate (High-street), and the work is now being 
rapidly proceeded with. | 


NORTHAMPTON ELECTRIC LIGHT AND POWER. 


. The report of the directors for 1903 states that the charge for 
lightiag purposes was reduced at the commencement of 1903 from 
64d. and 3jd. to 6d. and 3d. per unit. This and the former con- 
cessions in price involve at the outset a considerable diminution of 
revenue, but will assist materially in building up a larger business, 
and the development in the supply of energy for motive power is 
especially marked aud satisfactory, the staple industry in Northampton 
being particularly suitable to the employment of electric motors. 
The lamps and motors fixed during the year were: lampe 3 405 and 
motors 4 485 (all reckoned in the equivalent of 8-0. p. lamps), as compared 
with lamps 2 916 and motors 930 added in the preceding year, making 
a total of 33,310 lamps and (the equivalent of) 7,545 in motors, 
together 40 855. The separate consumers in 19)1 were 502; in 1902. 
580 ; and in 1903, 704. The annual increase in motive power, 
measured by horse- power, is thus shown : 1901, 20 ES 1902, 51 h. p; 
and 1908, 1494 h.p.—the total installed beirg 2514 h.p. Of thesea 
large proportion, representing 1534 h.p.. aʻe the property of the Oom- 
pany, and let out on hire. The uni'e sold for driving motors during 
the past two years were 40,397 and 103 110 respectively. The mains 
have been largely extended with tbe especial object of opening up 
the important manufacturing and residential districts of St. James’s 
End and Dallington. The increase is 4 miles 78 yards, making 
a total of 13 miles 313 yards. The necessary steps have been 
taken to obtain a provisional order for extending the area of supply, 
which will include not only the added portions of the county 
barough, but a number of surrounding parishes, It is hoped that the 


order will be granted by the Board of Trade at an early date, 1n which 
case it will be laid before Parliament for confirmation in the ordinary 
course, It has been found practicable to out all extensions and 
developments up to the present time with the help of borrowed capital, 
it being obviously undesirable to increase the share capital until it 
beosme absolutely necessary. This step cannot, however, be longer 
deferred, and sccordingly a resolution for the increase of capital 
will be submitted at an extraordinary meeting to be held imme- 
diately efter the general meeting. The issue of shares will 
take plare as soon thereafter as practicable. Opportunities 
occurred during the past year for displacing and selling a con- 
siderable amount of plant, to a larger extent than would ordi- 
narily or from choice be ¢ftected within any period of 12 months. 
This involves writing off the depreciation fand the sum of £1,760, 
but with the result that the Oompany is placed in or of 
new and improved boilere, engines, eto., all conducive to profitable 
working. A sum of £1,200 is now appropriated in augmentation 
of the depreciation fund. The directors a few months since received 
an intimation from the Finance Committee of the Town Council 
that they were instructed to endeavour to reopen negotiations for 
the purchase of the Company's undertaking, and asking for facilities 
for inspection of the generating station and mains, and for other 
information. These facilities and information hsve been given, and 
in the event of matters proceeding farther, the directors would in due 
course communicate again with the shareholders. It is now pro 

to pay dividends on the 6 per cent. preference shares and on the 5 per 
cent, preference shares for the half-year, also one year's dividend on 
the ordinary shares at 44 per cent., and to carry forward £209. 


NEWCASTLE AND DISTRICT ELECTRIC LIGHTING. 


The report of the directors for 1903 atates that the installations con- 
nected to the Company's mains during the year are equal to 16,361 
8-c.p. lamps, bringing the total up to about 101,824, and 2,649,841 
units of electrical energy have been supplied, as against 2,107,104 units 
supplied in 1902. During the past year 9, yards of main and 
branch piping and troughing have been laid, together with 47,780 
yards of main and branch cable. The gross earnings for the year 
amount to £16,330, aad after paying the interim dividend and intereet 
on debentures and loans pertaining to revenue account, the directors 
recommend the usual dividend of 5 per cent. for the half-year ended 
Dec. 31, which, with the interim dividend paid in August last, makes 
84 per cent, for the year, carrying forward £633. Owing to impending 
extensions, involving certain capital expenditure, and in order to pay 
off temporary loans, it is proposed to issue 10,000 new shares, where- 
fore an extraordinary general meeting will be held immediately after 
the ordinary meeting to consider and, if approved, pass resolutions in 
reference to this increase of capital. 


t 


BRITISH ELECTRIC TRANSFORMER. 


The direotors, in their report for the year ended Dec. 31, state that 
the result of the first year's working is in their opinion very satisfactory. 
After placing £500 to the credit of & reserve fund to provide for depre- 
ciation, there remains a net profit of £9,714. 12s. 2d. This amount the 
directors propose to deal with as follows: capital suspense account, 
£548. 15s. 3d.: payment of dividends of 6 per cent. on the cumulative 
preference shares, £635. lls. 3d, and 7 per cent. on the ordinary 
shares, £3,960. 88.; reserve fund (exclusive of depreciation reserve), 
£2,000; amount written off preliminary expenses, £1 000 ; balance 
carried forward, £1 569. 17s. 8d. Two large bays, together with the 
necessary stores accommodation, have been added to the buildings, thus 
increasing the floor space by nearly 70 per cent. The plant and 
machinery for these extensions is now being installed, and the offices 
considerably enlarged, to enable the Company to cope with its increas- 
ing business. The directors have duriog the year invested sums to the 
amount of £6,000, as shown in the balance-sheet. These are already 
proving productive in the way of orders. 


BROCKIE-PELL ARC LAMP. 


The report of the directors for the 18 months ended Dec. 51 last 
states that after writing off £632 for depreciation on tools and patterns 
there remains a debit of £65 to be carried forward. The present 
depression of trade, and the extremely keen competition both of English 
and foren arc lamp manufacturers, have caused a reduced turnover 
and smaller manufacturing profits. During the period under review 
the Oompany has received large (extension) orders for lamps for the 
lighting of St. Pancras and Partick, besides orders for Glasgow, Shore- 
ditch, Southend, Leede, Stretford, and West Ham. 


BAKER STREET AND WATERLOO RAILWAY. 


The half yearly meeting of the proprietors of this railway was held. 
at Hamilton House. 

In moving the adoption of the report, Mr. T. Jalius Hare (the 
chairman) said the capital expenditure during the half-year had 
amounted to £204,175 while the estimated expenditure tor the 
current half-year was £300,000. Satisfactory progress had been made 
with all the works. and the tuunelling from Waterloo to Do-^set-square 
was completed, with the exception of about 40 yards. It was helieved 
that the work would be finished by the end of the year. Equally 
satiefictory progress was being made with the Elephant and Castle 
extension. "The railway, when completed, would be as safe to travel 
upon as it was pos:ihle to make it, and when tbeir line was opened it 
would largely contribute to supply au electric underground system 
which would bring every part of London into convenient communica- 
tion, and enable passengers to travel rapidly and cheaply all over the 
Metropolis. 

Sir Algernon West seconded the motion, which was carried, 
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NEWCASTLE ELECTRIC SUPPLY. 


The directors in their report for the year ending Dec. 31, 1905, 
state that the total units sold during the year amounted to 9,033,625, 
which compared with the previous year’s figures of 5, 537.500 units, 
shows an increase of 3,496.125. The profit of the year, including the 
balance of £759. 148. 4d. brought forward, amounts to £41,826. 
18s. 4d., out of which there have been paid interest on debentures and 
l: ans, £14,031. 12s. 9d , and interim dividends paid in August lost at 
24 per cent. on the amount called up on the preference shares, and 
4 per cent. on the amount called up on the ordinary shares, £11,038. 
Os. 1d., leaving a balance now to be dealt with of £16,757. 5s. 6d., 
which the directors recommend should be appropriated as follows: in 
the payment of & further dividend of 24 per oent. on the amount 
called up on the preference shares, and 4 per cent. on the amount 
called up on the ordinary shares making a total of 5 per cent. and 
8 per cent. upon the preference and ordinary share capital respectively; 
in the paymefit of a dividend of 5 per cent. for the full year on the prefer- 
ence shares allotted in connection with the purchase of the Walker and 
Wallsend Gas Company's electrical undertaking ; in the payment of a 
dividend of 6 per cent. for the full year on the ordinary shares aliotted 
in connection with the purchase of the Walker and Wallsend Gas 
Oompeny's electrical undertaking ; leaving a balance to be carried 
forward of £1,099. Oe. 8d. In view of the large expenditure on the 
capital account during the past two years, of which at least £200,000 
is as yet unproductive of revenue, the directors have not dealt with the 
general question of depreciation on plant, farther than by the transfer 
from reserve of £100,000 referred to in the last report. They are, 
however, alive to the fact that when the capital now being expended 
become revenue-bearing, the question of appropriatiog profits for the 
purpose of meeting depreciation will have to be dealt with as cireum- 
stances permit, The expenditure on capital account had been increased 
during the year by £357,266, which included the purchase of the assets 
of the electricity undertaking of the Walker and Wallsend Union Gas 
Company, and the outlay on the new generating station at Carville as 
well as the ordinary extensions to the Company's system. The directors 
have obtained an interest for this Oompany in the Priestman Power 
Company, Limited. 


SMITHFIELD MARKETS ELECTRIC SUPPLY. 


The ordinary general meeting of the shareholders was held on the 
12tb inst. at Winchester House, E. Or, Mr. Herbert S. Leon presiding. 

The Chairman ssid that he had to express very great regret that 
within the last few days a serious accident had taken place in Smith- 
field. which had entailed the loss of the life of one of the Company's 
men, and the non-supply of current for a few houra to the market. 
It was the first accident which hed taken place at the Company's 
works, and, so far as could be seen from an examination, no fault 
could be attributed to anyone. The plant was as well equipped as possible, 
and he could give no reason for the accident. He wished to be excused 
saying anything further until an enquiry, which he expected would be 
made by the Board of Trade, had been iaid. The general position of the 
3 continued to give satisfaction. The Company's current was of 
the finest quality, and its customers grumbled less than those served by 
other companies. It would be seen from the report that, in spite of 
the fact that the price of the current had been reduced to a uniform 
rate, the profits had increased. The number of lamps had also shown 
an increase, and there were still a few shope in the market to come in, 
so that it was possible for the Company to make some further augmenta- 
tion to its profits. There was always a contingency that the price of 
coal would rise, and thet would affect the Company's income the wrong 
way. The engines and dynamos were in even & better state than when 
they were bought, and the new engine had enabled the Company to work 
more economically than previously, but the good results of that engine 
would appeai more in 1904 than the past year. Revenue was debited 
with £80 for interest on money borrowed from the reserve. He thought 
the shareholders would agree that it was much better to use the reserve 
fund for that purpose than to borrow outside at 5 per cent. Although 
the output of electricity had been 7 per cent. greater, the cost of pro- 
duction showed a decrease of £200. The directors anticipated spending 
some more money on capital account, because a new boiler was required. 
I oold-air store was practically completed, but was not yet in working 
order. 

Mr. Ernest Schenk said that the accident would not make any 
difference to the Company in a pecuniary sense. Compensation to the 
widow was insured against, and the actual damage done to the works 
would only amount to about £20. 

The report was adopted. 


— 


— 


WATERLOO AND CITY. 


The half-yearly meeting of the proprietors of this railway was held 
on the 12th inst, at Waterloo Station, Nir Charles Scotter presiding. 

The Chairman said that a few of the shureholders might, perhaps, 
be a little disappointed at the result of the past half-year's working, 
but there was really no cause for anxiety. The revenue of the railwa 
showed steady progress up to August last. On the 10th of that mont 
the deplorable accident occurred on the Metropolitan Railway of Paris, 
by which a large number of lives were lost, and there was no doubt 
whatever that that disaster was the cause of the zradual falling ott in 
the traffic of the Waterloo and City Railway. The decrease continued 
for about four months, up to November last, but he was glad to say 
that, as far as they knew, any loss which had been caused by the Paris 
accident had been overcome, and the traffic again showed steady, 
if smell progress. There was no doubt that the deplorable result of 
the accident on the Paris railway was caused by the fact that when 
it occurred the whole of the lights went out—that was to say, tho 
tunnel, stations, and carriages, everything in connection with the raile 


way, was in total darkness. On the Waterloo and City Railway the 
lighting of the stations and of the tunnel was absolutely independent 
of the motive power which worked the train, so that, in case of an 
accident to the train, the lighting of the stations and of the tunrcl 
would not be interfered with in the slightest degree. There was also 
a gas installation besides the electric installation, and in addition 
there was sn oil lamp in every carriage. In case of an accident on the 
Waterloo and City Railway, means were provided by which passenger» 
could get out at each end of the carriage, and they could then walk on 
a pathway to the stations at either end. There would be no risk in 
doing this of coming into contact with the electricity on the third rai), 
because means were provided hy which every driver on the railwsy 
could, in a few seconds, cut off the electricity from the centre rail 
wi:hout communicatiog with the generating station at the Waterlo- 
end. No danger, therefore, would be incurred if a passenger walk! - 
through the tunnel, under the circumstances mentioned, of bie 
sustaining any electrical shock—a fact which was of great importance. 
Passengers, moreover, had no fear of meeting another train in th» 
tunnel, because every train would stop at once on the driver of the 
motor cutting off the electricity from the third rail. He might alto 
state that the railway wae absolutely well ventilated. There had b»en 
a falling off in the revenue of £300, and a slight increase in the 
expenses, which included an amount of £160 paid as compensatior, 
not to a passenger, but to one of their workmen. Had it not been fer 
this the directors wculd have been able to pay the same dividend ax 
last year—34 per cent. The traffic for the current half-year wax 
growing steadily, and there was no reason why, in the course of time, 
they should not go on increasing the dividend by smell additions 
The dividend now proposed, at the rate of 5 per cent. per annum, 
would leave £354 to be carried forward. | 
The report was adopted. 


NATIONAL ELECTRIC SUPPLY. 


The ordinary meeting of the shareholders in this Company was held 
on Thursday last week at Preston, Mr. J. Booth presiding. 

The Chairman, in moving the adoption of the report, congratulated 
them on the improved position of the Company. The Compauy kept 

tting new consumers and they had increased their capital account by 

aying new mains to the extent of about 53 miles. Another important 

item was & new stores warehouse, battery-room, aud workshop which they 
had erected. To meet this capital expenditure they had issued prefer- 
ence shares and accepted loans at 4 per cent. 

Mr. Curwen seconded the resolution, 
unanimously. 

Dividends of 4 per cent. for the year on preference shares and 5s. 6d, 
per share on the ordinary shares for the half year, making with the 
interim dividend pid in July, 33. 6d. per share for the year, also 
a dividend of £4. 1s. 4d. per share on the founders’ shares, were 
declared. 


which was carried 


METROPOLITAN DISTRICT RAILWAY. 


The balf-yearly meeting of the shareholders in this Company was 
held on Thursday last wesk at the Westminster Palace Hotel, Mr. 
R. W. Perks presiding. 

In moving the adoption of the report, the Chairman eaid that, as 
most of them were aware, the Company was going through a period of 
somewhat trying transition, as the railway was being rapidly prepsred 
for electrical traction, and it was impossible to make in some directions 
those provisions for future extensions which otherwise they might have 
been disposed to do ia the way of additional accommodation for the 
public. A Bill was beiog put through Parliament to allow the cars of 
the London United Tramways Oompany to come down to the level of 
the District Company's platforms at Hammersmith. rag wa she had 
been made in the electrification of the line. The South-Western Rail - 
way Company had entered into contracts for the equipping of their 
Turnham Green and Richmond and Putney and Wimbledon lines, and 
it was guaranteed that they should be finished simultaneously with 
the District branch and main lines. They expected considerable 
revenue from power supplied to other companies, and also for ca^le 
rents. At Mill Hill they were building a large shed for the storing 
and repairing of their own care, and also of those of the tube com- 
panies, They had invited tenders from English firms for the whole of 
the rolling-stock—60 new trains ; four were at work st Ealing already. 
Nearly all the contracts had been let to British firms, and that was 
the case with the tube railways, too. Some £300,000 had already 
been spent on equipment, and between £800,000 and £900,000 more 
would be required to complete the work. He could not prophesy 
much for the next 12 months, but once the railway was electrified and 
they could give the pnblio a good article at a cheap price, they would, 
he was sure, see a good return. During the last 30 years the District 
Railway had carried more passengers than the entire population of the 

lobe. 
F Major L. H. Isaacs seconded the motion for the adoption of thc 
report and accounts, which was carried unanimously, 

A special meeting was subsequently held, at which Bills pending in 
Parliament were approved authorising the Metropolitan Oompany to 
convert und consolidate present capital, and to raise additional capital, 
and empowering the London United Tramways Company to construct 
lines between those existing and the Hammersmith stations of the 
District Railway. 


ANGLO-AMERICAN TELEGRAPH. 


The ordinary general meeting of the shareholders in this Company 
was held at Winchester House, E.C., on the 12th inst., Mr. Samuel 
Barber, in the absence of the chairman and deputy-chairman, presiding, 

In moving the adoption of the report, the Chairman explained that 


910 


THE ELECTRICAL ENGINEER, FEBRUARY 19, 1904 


the falling off in their traffic receipts duriog the year was due to the 
general slackness of trade, the proeperity of telegraphic enterprises 
naturally depending upon the prosperity of trade. The balance avail- 
able for dividend resulting from the last half- year's business was 
£109,628, as against £117,206 for the corresponding period of 1902. 
Notwithstanding the loss in profit, they were a^le to pay the prefer- 
enoe stockholders their full dividend, while the deferred got 2 per cent. 
Their renewal fund now amounted to £982,103, though if they were to 
take that at pr sent market value it would be reduced by £44,000. 
He could not hold any grest hopes for the year now entered upon, as 
business generally was still very slack in all the brenches they had 
dealings with. Everything would be done to secure traffic, and if they 
did get it they could carry it. 
The report was adopted. 


BRISTOL TRAMWAYS AND CARRIAGE. 


The ordinary general meeting of the shareholders was Leld on 
Wednesday at Bristol, Mr. George White presiding. 

The report of the directors for the year ending Dec. 31, 1903, stated 
that the gross receipts for the year amounted to £253,150. 5s. 6d., and 
the working and general expenses and renewals were £164,762. 1'7s. 8d., 
leaving è net revenue of £88,387. 7s. 10d. The following amounts 
have already been distributed—viz : interest on 4 per cent. mortgage 
debenture stock and temporary loans, £11,301. 11s. 9d. ; dividend on 
4 per cent. preference shares, £19,000; interim dividend at the rate 
of 84 per cent. (subject to income tax) for the half-year ending June 30, 
£20,098. 19s. 2d.; end it was proposed to appropriate the balance as 
follows : final dividend for half-year at the rate of 94 per cont. (subject 
to income tax), £22,661. 9s. 2d. ; addition to reserve for contingencies 
fund, £15 325. 7s. 9d. The interest on investments had also beea 
carried to the credit of the contingercies fund, and the values of the 
investments having been adjusted to market prices at Dec. 31, 1903, 
the reserve funds now amount to £127,458. 17e. 9d. The receipts from 
the tramways department show the substantial increase of £14,771. 
which is equivalent to about 7j per cent., although the system of 
tramways operated compares exactly with the mileage open during 
the preceding year. The receipts of the carriage department also show 
an increase of £611. The total number of passengers carried during 
the year on the Company's cars and omnibuses was 44,391,439. A 
Bill has been deposited by the Company in Parliament to authorise 
extensions of the Company's system for about 11 miles on several of 
the main roads running out of Bristol, which, if authorised, should 
prove of great public advantage. 

The Ch in moving the sdoption of the report, commented 
on the accounts. The reserve fund stood at £112,133, as against 
£102,056, in addition to which there would be £15,325 set aside that 
day, making the total £127,458. Esch yesr they carried to the 
reserve fund the interest earned on investments, and in this case it 
was £5,529. Their investments, which were of a high-class character, 
had in common with other securities suffered a diminution in market 
value, the depreciation being £4 715. The directors hed decided to 
write down the investments to market value. 

Mr. J. Clifton Robinson seconded the motion, which was carried. 

A special meeting was afterwards beld, when the Bill above 
referred to was approved. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Cuenta (Spain). —The 5 require tenders for the public 
lighting for 15 years, 5,000 o.p. Tenders by 26th inst. Particulars 
from the above. 

Aberdeen. —The Council have authorised the engineer to obtain 
tenders for the additional plant for the Ferryhill station. The esti- 
mate is about £20,000. 

Punta Arenas, Chile (Straits of Magellan).—Tenders are 
required for the electric lighting of the town fur five years from Jan. 1, 
1905. Tenders by Juae 28. 

Wrexham.—The Town Council invite tenders for stores, including 
Various ele trie al “fittings. Particulars from the Borough Electrical 
Engineer. Tenders by March 12. 

Port Elizabeth. —The Municipality invite tenders for the supply 
of telephone material. Specifications, etc., from Davis and Soper, 
64, St. Mary-axe, London, E.C. Tenders by Feb. 22. 

Islington. The Council invite tenders for supply of electrical 
stores, ete., for one year. Particulars may he obtained at the Town 
Hall, Upper-street, N. Tenders by noon on 25th inst. 

Walsall.—The Electricity Committee invite tenders for extension 
to the existing Loiler-honuse, also boiler, small engine, and excitiog 
dynamo at thc Welverhampton-street veneration: station. 

Wiring. — The May-Oatway Fire Appliances, Limited, invite 
tenders for wiring various buildings. Particulars from Manaviny 
Director, 49, Qucen-street, Glasgow. Tenders by 24th inst, 

Newport. —The Tramways Committee invite tende-s for 10 elec'ric 
tramcars ani a motor trolley wagon. Parti-ulars fom Mr. H. C. 
B.shop, M.I.E.E., tramways manager. Tenders by Feb. 22. 

St. Annes-on-Sea.—The U:bin District Council invite tenders for 
a steam dynamo. Specifiza'i ns from Mr. J. H. Clothier, E ectiicity 
Works. Tendrs by noon on 27th inst. See advertisement. 

Fulham.--The Borough Council invite tenders for the supply of 
electrical stores for the year ending March 31, 1905 Tendes by 
4 p.m. on March 2 to the Town Clerk. See advertisement in last issue. 

Salford.—T.nders are invited for various electrical materials for 
12 months. Specifications, etc., from the Electrical Engineer's (ttice, 
Frederick-road, Pendleton. Tenders by 29th inst. See advertisement. 


Edinburgh.—T!e School Board invite tenders for electric light 
installation at Boroughmuir Higher-Grade School. Specifications may 
be obtained at the office of Mr. J. A. Oartrae, 3, Queen-street. Tenders 
by 20th inst, 

Radcliffe (Lancs.).—Thie Urban District Council invite tenders for 
station lighting and wiring to motors, testing instruments and acces- 
sories, Sp. cifications, etc., may be obtained from the Clerk. Tenders 
by 20th inst. 

Kilmarnock.— Tle Corporation invite tendera for the various plant 
in connection with electric lighting and tramways. Specifications, 
etc., can be obtained from the Town Clerk. Tenders by 29th inst. 
See advertisement. 

Greenock. The Corporation invite tenders for one 400-kw. steam- 
driven traction and lighting generator. Specifications from Mr. 
J. A. Robertson, Hunter-place, Greenock. Tenders by Feb. 25, See 
advertisement in last issue, 

Sunderland.—The Corporation invite tenders for the supply of 
travelling crane and storage battery. Specifications, ete., from 
Mr. John F. C. Snell, M. I. O. E., Town Hall. Tenders by Feb. 26. See 
advertisement in former issue. 

Manchester. The Rivers Committee invite tenders for the supply 
of various articles for 12 months from April 1, including electrical 
goods. Specifications from Secretary, Rivers Department, Town Hall. 
Tenders by 10 a.m. on 29th inst. 

Bermondsey. The Borough Council invite tenders for wiring 
building and supply and erection of fittings for installation of electric 
light at the generating ststion. Specifications can be obtained at the 
Town Hall. Tenders by March 1. 

Kirkoaldy. The Corporation invite tenders for the plateleying 
and permavent way inside the extension car-shecs. Specific et ion, 
ete., from Mr. O. F. Francie Electricity Works, Victoria-road, Kirk- 
caliy. Teuders by noon on 27.h inst. 

Gainsborough.—The Urban District Council invite tenders for 
telephone instruments, fire alarms, end connecting overhead wires. 
Specification from Mr. R W. Fraser, electrical engineer to the Council. 
Tenders by March 16. See advertisement. 

Salford. —The Tramways Committee invite tenders for 12 months 
supply (ending March 31, 1905) of various stores. Particulars may be 
obtain.d from the Tramway General Offices, 32, Blackfriars-street, 
Salford. "Tenders by 3 p.m. on 26th inet. ' 

Sheffield.—The Tramways Committee invite tenders for the supply 
of general stores for 12 months, including electrical supplies. Forms 
of tender from Mr. A. R. Fearnley, Tramways Department, Town 
Hall, Sheffield. Tenders by 10 a.m. on 22ad inst. 

Leek.—The Urban District Council invite tenders for the wiring 
and fitting-up complete for electric light of their electricity generating 
station. Specifications, ete., can be obtained from Mr. C. Henshaw, 
clerk, Town Hall. Tenders by 12 noon on 22nd inst. 

Hammersmith. — Tenders are invited for the supply of electricity 
meters, house ecrvice boxes, and fuse boxes for the ensuing 12 montlis. 
Specifications from Mr. G. G. Bell, 57, Fulham Palace-road. Tenders 
by 6 pm. on Fel. 24. See advertisement in last issue. 

Rathmines The Urban District Council invite tendera for the 
supply of various electrival a*ores for the 12 months ending March 31, 
1905. Specifications from Mr. F. P. Fewce.t, clerk to the Council. 
Tenders by 20th inst. See advertisement in last issue. 

Ealing.—The Corporation invite tenders for a 750-kw. steam 
alternator, central surface condenser, ets. Specification from Mr. 
J. Douglas Knight, M. I. E. E., Electricity Works, South Ealing, W. 
Tenders by 26th inst. Nee advertisement in last i-sue. 

Hanley.—The Corporation invite tenders for the supply, delivery, 
and erection of alternators, condensing plant, sup heaters, etc. 
Specifications from Mr. O. A Cowell, Electricity Works, Park-road. 
Tenders by Feb. 22. See advertisement in former issue. 

Edinburgh.—Tbe Oorporation invite tenders for engine and 
dynamo for electricity supply station at M’Donald-road. Spe: ifica- 
tions, ete., from the Electrical Engineer, Dewar place Station, 
Tenders by Feb. 22. See advertisement 1n former issue. 

Bury. Tlie Tramways Committee invite tenders for the purchase 
of old tramway rails, tishplates, tiebars, points, crossings, nuts, and 
bolts from about seven miles of track. Particulars from Mr. A. W. 
Bradley, borough engineer, Bury. Tenders by 24th inst. 

Cape Town.—Tenders are invited for are lamps and accessories for 
the general lighting of the forthcoming exhibition. Specifications, etc., 
may be obtained from the Torque Electrical. Engiocering Company, 
20 to 28, Dalling-road, Hammersmith. See advertisement. 

London, E.C.—The Metropolitan Asylums Board invite tenders for 
installations of fire alarms and telephones at their asylum. Caterham, 
Surrey. Specifications etc, can be obtained at the ofliec of the 
Board, Embankment, E. C. Teoders by 10 a.m. oo March 8. 

Blaokburn.—'lhe Klectricitv Committee invite tenders for supply 
of various stores for the year ending March 25, 1905. Specifications, 
etc , from Mr. A. S. Gilas, Electricity Works, Jubilec-street, Black- 
burn. Tenders by Feb. 29. Sce advertisement in lass issue. 

Bilbao.— Tenders are required by the Technical School for a number 
of dyuamos and motors of various types, a gas-en aide, and accumulator 
battery. Particulais may be obtained from the Secretary of the 
Escuela de Ingenieros Industria'es de B.1bao. Tenders by April 12. 


Whitehaven.—The Town Council invite tenders for the supp'y of 
various stores during the year ending March 51, 1905. including 
electric fittings and glow lamps. Forms of tender from the Borough 
Engineer, Town Hail, Whitehaven. Tenders by 10 a.m. on 25rd inst. 


Stourbridge.—' he Urban District Council invite tenders tor 
engines and dynamos, watertube boiler, balancer booster, overhead 
hand crane, storage battery. — Specifications from Electrical Engineer, 
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Town Hall. Tenders by 12 noon on Feb. 26. See advertisement in 
last issue. | 

South Shields.—The Corporation invite offers for the lease of 
certain of the tramways to be constructed in the borough, together 
with the stables and depot. Particulars can be obtained from Mr. 
J. Moore Hayton, Court.buildings, South Shields. Tenders by 
March 12. 

Halifax.—The Corporation invite tenderg for the supply of engine- 
room stores and ironmongery aud wrought-iron goods required during 
the 12 months ending March 3!, 1905. Forms of teuder may be 
obtained f. om the Borough Electrical Engineer, Foundry-street, Halifax. 
Tende's by 12 noon on Feb. 26. 

Hornsey.—The Town Council invite tenders for stores for elec- 
tricity works, and cables and cable stores, etc, in connection with 
their electricity supply. Specitications, ete., on application to Mr. 
Norman Sranilend, Electricity Works, Tottenham-lane, Horusey. 
Tenders by 4 p.m. on 29th inst. 

Swindon. —The Corporation iovite tenders for the supplvand delivery 
of various stores during 12 months ending Ma'^h 31, 1905 inc udiog 
ironmongery and electrical fittings aud iron castings and lamps. Par- 
ticulars can be obtained from Mr. H. J. Hamp, Town Hall, Swindon. 
Tenders by 12 noon on 27th inst. 

Coventry. The New (General Traction Company, Limited, iavite 
tenders for the construction of about three miles of new tramways and 
the reconstruction of 54 miles of tramways. Specifications, ete., may 
be obtained from Mr. I. E. Winslow, engineer. 30, Bishopsgate-street 
Within, E. C. Tenders to the Engineer by March 5, at 1 p.m. 

Aston Manor.— The Corporation invite tenders for one 750-kw. 
eontinuous-eurrent dynamo coupled direct to a vertical cross-com- 
pound engine, speed not to exceed 100 revolutions per minute. Speci- 
fications from the Electrical Engineer, Electricity Works, Ohester- 
street, Aston Manor. Tenders before 12 noon on Feb. 22. See 
advertisement in last issue. 

chester Ship Canal.—The Directors of the Dock and Ware- 
house Extension Company, Limited, invite tenders for the supply, 
delivery, and erection of 25 electric hoists and 10 electric fixed cranes 
for transit sheds. Specification, etc., can’ be obtained from Mr. 
W. H. Hunter, M.I.C.E., chief engineer, 41, Spring-gardeus, Man- 
chester. Tenders by March 1. 

Battersea. --The Borough Council invite tenders for the supply of 
the following materials for the electricity department for one year 
from March 31: cosl, oil and epgine-room stores, carbons for are 
lamps, electricity meters. Forms of tender from the Electrical 
Engineer, Electric Light Station, Lombard-road, London, S. W. 
Tenders by 12 noon on 22nd inst. 

Birmingham Tame and Roa District Drainage Board. —Tenders 
are invited for buildings and works comprised in the erection of electric 
power station, refuse destructor house, boiler-house, weight office, two 
cottages, inclined approach road, etc. Bills of quantitics, etc., may 
be obtained after Feb. 26 from Mr. J. D. Watson, engineer to the 
Board. Tenders by 9 a.m. on March 7. 

Cambuslang (Sootland).— The Lanerk County Counsil invite 
tenders for providing and erecting engines, dynumos, switchboards, 
lamps, main and distributing cabl.s, and other works necessary to 
provide a comp'ete system of electrical supply within the lighting 
district. Specitications, ete., from Messrs. Hunter and Jack, 101, 
St. Vincent-street, Glasgow. Tenders by 10 a.m. on 29th inst. 

Shoreditch.—The Council invite tenders for various articles and 
works daring year from April 1 to March 31, 1905, including electric 
cables and sundries, gas pine and fittings, and engineers’ stores, 
Samples may be seen at tlie Electric Lighting Station, Coropet-streer, 
Hoxton, N. Forms of tender may be obtained from Mr. H. Mansfield 
Robinson, town clerk, Shoreditch Town Hall, Old-street, E.C. 
Tenders by March 8. 

Middiesex.—The Light Railways Committee of the County Council 
invite tenders for the work and inaterials required in the construction 
of the permanent way (for electric traction), bridge work, and road 
widenings connected with four lines of double track, junctions, etc 
A PITE dn: etc., may be obtained from Mr. H. T. Wakelam, 

.I. C. E., county engineer, Middlesex Guildhafl, Westminster. 
Tenders by March 14. 

Wimbledon. The Urban District Council invite tenders for the 
supply of engine-room stores, cables, joint boxes and jointing 
material, transformers, meters, lubricating oils, and incandescent 
lampe and carbons to the electricity department during the year ending 
March 31, 1905. Specitications may be obtained from the Chief 
Electrical Engineer, Electric Light Works, Darnford-road, Wimbledon. 
Tenders by March 18. See advertisement. 

Islington.—Tenders are invited for the supply and Jaying on thie 
solid system snd drawing iuto existing conduits of lead-sheathed, 
paper-insulated, double-concentric and triple--xre high tension 
leeders and low-tension distributora and pilot cable, with feeding, 
junction, and service boxes. Specifications, etc., from the Boroug 
Electrical Engineer, 50, Eden-yrove, Holloway, N. Tenders by 
Feb. 24. See advertisement in tormer issue. 

Christiania,—The Board of Trade have received fiom H.M. 
Consul-General at Christiania copy and translation of a call for 
tenders for supply to the Norwegian State Railways of telegraph 
and telephone ima'erial. Tenders for the supply ot the following 
articles will be received at the office of the management address 
Styre'sens Expeditionskontor, Stats^anerne Clirstiania—by 3 p.m. 
on 26th inst.: 5,000 kilogs galvanised iron wire 29mm. to 3 1mm. 
diame.er ; 1,000 kilogs gaivanised binding wire of iron 15mm. 
diameter; 1 000mm. s:ven--trand insulated copper cable, 7 by Q4: 
1,000 porcelain insulators: 1,000 carbon plates (“ Kulplader ) for 
Leclanehé elements; 400 kilogs salmiac (7^) : 4,000 (5,000 large and 
1,000 small) rolled zine bars fer battery zinc. Regulations, etc., at 


the office of the Inspector of Telegraphs. Apart from the usual 
customs duties a preference of from 10 to 15 percent. is given to 
Norwegian tenderers. 


RESULTS OF TENDERS. 


Windsor.—The Town Council have accepted the tender of the 
Electrical Installation Company for public town lighting forfive years. 

Barnstaple.—Tlhe Town Council have accepted the tender of 
Messrs. Alger, at £115, for fitting up the mueio hall for the electric 
light. 

Cardiff.—The Electrical Committee have accepted the tender of 
Siemens Bros. and Co. for a new engine and generator of 5.0 h p., at 
£3,390. 

Hammersmith.—The B rough Council bave accepted the tender of 
the Brii-h Transformer Manufacturing Company, at £720, for sis 
additional 100 kw. transformers. 

Croydon.—Messrs. Dorman, Long, and Oo., Middlesbrough, have 
secured the contract for the supply of finished steelwork and other 
material required in connection with the electrical power station. 

Cape Town.—The contract for the el-ctiie lighting avd power at 
the forthcoming Industrial Exhibition, 1904.5, has been placed with 
the Torque Electrical Engineering Company, 20-28, Dalling-road, 
Hammersmith. 

Walsall —The Town Council have accepted the tender of Messrs, 
Arundale and Hobottom, at £974, for electric wiring the new Town 
Hall, and that of the Waleall Electric Company, at £292. 2e. 3d., for 
fitting up the telephones. 

Bradford.—Th« tender of Messrs. Bolckow, Vaughan, and Co., 
Limited, Cleveland Steelworks, Midd esbrough, bas been ac»epted for 
150 tons of girder steel raile, at £5. 13s. 11d. per ton, and steel fish- 
plates at £7. 3s. 11d. per ton. 

London County Council —The Council have received the follow- 
ing tenders for the reconstruction fur electrical traction of the cable 
tramways between Kennington and Streatham and for the cons'ruc- 
tion of tramways in Tooting High-street and Defoe-road. Total 
length about eight miles of tingle track: | 
W. Griffiths and Oo., Limited, London* .............. £86,625 19 11 


J. G. White and Co., Limited, London mM ... 95005 7 4 
Dick, Kerr, and Co., Limited, London ................... 95751 7 9 
E. Nuttall and Oo., Manchester . . 9713213 1 
W. Underwood and Bro., Dukinfield | ................—.... 99,2221 0 0 
R. W. Blackwell and Co., Limited, London ....... 2. 104,604 10 6 
Pethick Bros, London 110,142 16 8 
J. Mowlem and Co., Limited, London 111.710 0 0 
W. Kennedy, LondouU PU . q. 115.896 12 11 
G. Law, Kiddermins teur Z 128,587 11 3 


* Recommended for acceptance. 

Cardiff. —The Town Council have received the following tenders for 
the manufacture and supply of about 400 tons of steel tramway rails, 
also for fishplates, bolts, and nuts: rails and fishplates— Steel, Peech, 
and Tozer, Limited, Sheffield, 105lb. rails £7 per ton, 111lb. rails £7, 
fishplates £8. 2s. 6d.; Barrow Hematite Steel Company, Limited, 
Barrow-in-Furness, £6. 9». 6d., £6. 9s. od., and £7. Qs. 6d.; 
W. Scott, Limited, Leeds £6. 5s., £6. 5s., and £7. 15s.; North- 
Eastern Steel Company, Limited, Middlesbrough, £5. 19s. 9d., £5. 
19s. 9d., and £5 19s. 9d. ; A. Penney and Oo., London, £5. 17s., 
£6. 17s., and £6. 7s.; P. and W. Maclellan, Limited, Glasgow, 
£5. 14s. 104d., £5. 17s. 3d., and £6. 7s. Id.; Bolckow, Vaughan, and 
Oo., Limited, Middlesbrough, £5. 15s., £5. 15s., and £5. 158. (recom- 
mended for acceptance); A. Jochams, Brussels, £5. 11s., £5. 11s., and 
£5. 11s. Fishbolts—W. Scott, Limited, £18. 10s. per ton; A. Penney 
and Oo., £16. 5s.; P. and W. Maclellan, Limited, £16. 5s. ; North- 
Eistern Steel Company, Limited, £15; Ibbotson Bros. and Co., 
Limited, Sheffield, £14. 19s. (recommended for acceptance); Phenix 
Bolt and Nut Company, Birmingham, £14. 10s.; Wilkes, Limited, 
Darlaston, £13 5s : E. Aden and Oo., Limited, Sheffield, £13; Steel, 
Peech, and Tozer, Limited, £12. 158. ; Bayliss. Jones, and Bayliss, 
Limited, Wolverhampton, £12 153. ; Guest, Keen, and Nettlefulds, 
Limited, Birmingham, £12 15s.; Horton and Son, Limited, Darlaston, 
£12. 10s. ; A. Jochams, £5. 11s. 


BUSINESS NOTES. 


TRACTION. 


Walsall.—The Town Council are raising a loan of £20,000 for 
tramway purposes. 

Musselburgh.—A site for the power station has now becn acquired 
by the promoters of Musselburgh electric tramways. 

Wigan. — The Borough Council have disposed of 12 ol the cars pur- 
Ee for 3ft. 6in. gauge to the New General Traction Company for 

4,000. 

Swindon.—The work in connection with the construction of the 
electric tramways is proceeding apace, despite the inclemency of the 
weather. 

Bristol.—The Bristol Tramways (Extensions) Bill has failed to 
comply with Standing Orders, and will accordingly go before the 
Standing Orders Committee. 

Yarmouth, —The question of the purchase of the Great Yarmouth 
and Gorleston tramways has been postponed till the end of the statutory 
time, which is in August next. 

Rochester. —Tenders will shortly be invited for the overhead equip- 
ment of the section of th: new tramways from the oity boundary on 
the New-road to the bottom of Star Hill. 
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Ossett.—It was stated at the last meeting of the Oouncil that the 
promoters of the tramline from Wakefield to Ossett held out a prospect 
of the scheme being completed by Esster. 


British Electric Traction Co.—The directors have declared the 
dividend at the rate of 6 per cent. per annum on the 156,437 prefer- 
ence shares of £10 each for the half-year to 15th inst. 


Exeter.—The City Oouncil have decided to adopt the overhead 
trolley system for the first two ssotions of the tramways to be con- 
structed. Tenders for carrying out the work are to be invited. 


Plymouth.—It is now thought that an amicable agreement will be 
reached between the Plymouth and Devonport Corporations in refer- 
ence to the rival schemes for tramway extentions to Crownhill. 


Westminster.—The Westminster City Oouncil have decided to 
present a petition against the London County Council Bill, which, 
among other things, proposes to bring the tramways over the bridges. 


Great Northern and City Tube. —Quite unostentatiously London's 
newest tubular electric railway was opened for public use on seat 
morning. The railway has already been fully described in this journal. 


Croydon.—The Rural District Council have withdrawn the Bill 
for powers to construct electric tramways from Beddington, along the 
Brighton-road and Parley-road, to the terminus in the Godstone-road. 


Hampton (Surrey).—In consequence of the omission of provision 
for certain widenings in High-street, Hampton Hill, and several other 
rada the Council have resolved to oppose the tramway oompany's 


South London.—The electric service from Blackfriars, Waterloo, 
and Westminster is now complete; and the cars from Blackfriars to 
New Croes, by way of Walworth, Oamberwell, and Peckham, have 
commenced to run. 


Ipswich.—The average earnings of the tramways since the opening 
a few months back have been 7:97d. per car mile. The Tramways 
Committee have been authorised to incur an expenditure of £6,470 
or tramway purposes. 

Perth.—In connection with the conversion of the tramways to 
electric traction, additional plant will have to be provided at the 
power-house at a cost of about £18,000. The estimated coet of the 
reconstruction is £45,000. 

Wolverhampton.—4A flock of sheep was passing along Tettenhall- 
road on Wednesday morning, when one of them put his foot on a stud 
of the surface-contact system and was killed. A dog was also killed 
and a pony tbrown down.. 

Durham.—The County Council have decided that the Bishop 
Auckland, Shildon, and Spennymoor Tramways Company shall pay a 
wayleave of £50 annuelly for those portions of their 10 miles route 
that run along the main roads, 

Stalybridge.—Mr. Graham Harris has taken evidence as to the 
value of the tramways in Stalybridge, which the Corporation are pur- 
chasing from the Manchester Uarriage and Tramways Company. His 
award will be published shortly. 


Torquay.—Opposition will be offered to the Torquay Tramways 
Bill in committee of the House of Commons by the Torquay Gas 
Company, who have petitioned the House for permission to be heard 
against the proposed new tramways. 


Postal Car Service.—The poetal car service for Camborne and 
Redruth will be inaugurated on Monday next. The tramcar convey- 
ing the pers will give some indication to that effect, and the 
boxes will be cleared hourly at each end. 

St. Pancras.—Three out of the four members of Parliament for the 
division of St. Pancras have refased to back the Bill for the construc- 
tion of the tramways down Tottenham Court.road. The fourth member 
has not replied to the request of the Borough Oouncil. 


Shanghai.—We hear that the Brush Company have given up the 
right of constructing a street railway at Shanghai, secured by them 
some time ago. The dispatch adda that hope is entertained in certain 
quarters of the acquisition by Japan of the above right. 

Wakefield.—The Wakefield and District Light Railway Company 
estimate the cost of their proposed tramway extensions, extending to 
over 25 miles, at £183,918, of which £14,065 will be spent upon street 
improvements in Pontefract, Normanton, and Castleford. 

Tees-side.— The senior examiner has found that the Standing Orders 
of the Commons have not been complied with in the case of the 
Middlesbrough, Stockton, and Thornaby Tramways Bill, by reason of 
the fact that the consent of the Corporation of Middlesbrough has not 
been obtained. 

Aberdeen.—The Aberdeen County Road Board have approved the 
plans of the suburban tramways from Aberdeen to Bucksburn and from 
Aberdeen to Oulter. Mr. George Scott, road sarveyor, has been appointed 
engineer to superintend on behalf of the Road Board the construction 
of the tramways. 

Lorence Marques (8.A.). —On Wednesday this week the new elec- 
tric tramways which have been installed at Lorenco Marques by the 
Delagoa Bay Development Corporation, Limited, began running. The 
system was formally opened by the Governor, The lines are to be 
extended to the suburbs at an early date. 


Blyth.—The Council have discussed a proposed tramway system for 
the town. It was agreed to write the tramway company enquiring 
when a start would be made with the scheme, and expressing the dis- 
appointment of the authority that so much indifference had already 
been shown with respect to the claims of Blyth. 

Belfast.—The report of the directors for the half-year contains the 
following passage : ‘‘ The Corporation have deposited in Parliament the 
Bill referred to in the last report. It provides for the transfer of the 
company's undertaking to the Oorporation on Jan. 1, 1905. The 
directors will take the necessary steps to oppose this Dill." 
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Liverpool Overhead.—Aoocording to a local paper, a fire broke out 
on Ssturday night at the Sandon Dock Station of the Liverpool Over- 
head Electric Railway. The prompt arrivel of the fire brigade pre- 
vented any great damage being done. although the fire lasted about 
20 minutes, and for the rest of the evening no passengers were landed 
at the station. 


Glasgow.—Tho modified scheme of tramws 
Corporation have decided to promote has en upon the first stage 
of its parliamentary career. It was found on Mondey by the House 
of Lords examiners that the provisional order had complied with the 
Standing Orders, and the measure will now be proceeded with in the 
ordinary course. 


L. C. C. Tramways Bill.—The Examiners of Private Bills having 
found the Standing Orders of Parlisment not complied with in respect 
of the proposed tramways through Tottenham Oourt.road, on Tuesday 
the Bill was before the Standing Orders Committee, who decided that 
the Standing Orders of Parliament might be dispensed with and the 
Bill allowed to proceed. 


Cavehill (Belfast).—The plans and estimates for the eleotrifica · 
tion of the Cavehill and Whitewell tramways are all prepared, but 
the British Electric Traction Company, whọ are entitled to choose 
the time, within three years of the passing of the Act of Parlia- 
ment, at which this work shall be carried out, are of opinion that 
it is desirable to defer any action for the present. 

Beckenham.—With reference to our previous notes under this 
heading, we gather that the difference between the British Electric 
Traction Company and the Council is as to the form in which the 
security for carrying out the authorised scheme of tramways in the 
district is to be given. The Council ask for £10,000 in cash, while 
the company offer a bond with substantial sureties. 

Leeds.—Tenders are to be invited for 25 cars with covered upper 
decks, Mr. J. B. Hamilton reports that the ‘‘split-turn” system is 
working satisfactorily on the three routes where it is already 1n opera- 
tion; while its extension to all routes will, he hopes, be acoomplished 
by the end of next week. The Beckett-street to Harehille-lane tram- 
way will probably be opened for traffic in two or three week's time. 

Wardle,—At the last meeting of the District Council the seal of the 
Council was affixed to an agreement with the Rochdale Oorporation // 
the tramways. The principal clauses of the agreement are to the effect 
that the timein which Rochdale shall acquire the tramways in Halifax- 
road be extended, and that as soon as possible, within six months, after 
the purchase Rochdale shall commence to lay the lines for the new trams. 

Bideford, Westward Ho! and Appledore Railway. —The Light 
Railway Commissioners have submitted to the Board of Trade for con- 
firmation an order made by them for the construction of light railways 
iu the parish of Northam and the parish and borough of Bideford, in 
the county of Devon, in extension of the Bideford, Westward Ho! and 
Appledore Railway, and the working of that railway as s light railway. 


Bath.—Although the new system of tramways here was opened for 
traffic on Jan. 1, and has been doing good business since, the formal 
inaugural ceremony did not take place until Saturday, the interval 
being allowed to elapse in order that the power station, which was not 
completed when the cars began to run, might be in proper order for 
inspection. A luncheon was held in the Guildhall in honour of the 
occassion, 


Kew Bridge.—It is announced that, on account of the demands 
made by the local authorities in Richmond and Brentford, and the 
apparent hopelessness of concluding satisfactorily the negotiations 
with the Joint Kew Bridge Committee, the London United Eleccric 
Tramways Company have decided to withdraw that part of their Bill 
which relates to Kew Bridge. The directors promise that the scheme 
shall be revived next year. : 


Swansea. A conference took place on Mondey between the Sub. 
Tramway Committee of the Swansea Council and a sub-committee of 
the Glamorgan Oounty Council with a view to coming to some arrange- 
ment with respect to the proposed construction of tramways beyond 
the Swansea borough boundary at Morriston. No definite arrangement 
was made, but the county authorities will put certain propoeals in 
writing to the Corporation. 

Eton.—At the last Rural District Council meeting thé Bill of the 
London United Tramways . which provides for the extension 
of their system to Slough and Taplow, was further considered. The 
company agreed to all the requirements of the Council exoept one, and 
that was the reduotion of the time for completion from seven to four 
years. They still refused to accept this suggestion, and the Council 
decided to present a petition against the Bill. 

Electrification of Scotch Railways.—The Glasgow and South. 
Western Railway directors, at a specia! meeting of the shareholders on 
Tuesday, were authorised to proceed with provisional orders for the 
acquisition of land for the widening of the main ‘ine at various points 
where traffic is becoming congested, and for the equipment and work. 
ing of any part of their lines by electric power. "The estimated capital 
expenditure in connection with these works is £135,000. 

Lowestoft.—The enquiry of the Board of Trade into the proposed 
transfer of the East Anglian Light Railways Order will be held on 
the 26th inst. Formal approva! of the Board of Trade has been 
received to the line north of the park, and the line at the Suffolk 
Corner. The general manager reports that the total receipts from 
July 21 to Jan. 16 amounted to £5,917. 7s. 10d. ; passengers carriod. 
1.305,000 ; total mileage run, 128,469 miles : average receipts per day, 
£35. 4s. 101. ; average receipts per oar mile, 10 681. 

Competition. —8Bir Alex. Henderson, presiding over the half-yearly 
meeting of the Great Central Railway at Manchester, said the company 
had felt very keenly the eflects of tramway competition in the - 
chester and Sheffield districts. Twelve months ago competition 
accounted for 330,000 passengers. This year there was a further 
diminution of 424,000, Comparing the December half of 1903 with 


extension which the 
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the same half of 1891, the company had lost three quarters of a 
million passengers who formerly üsed their suburban services. 


Witney Light Railway.—The Light Railway Commissioners have 
forwarded to the Oxfordshire County Oouncil a draft order authorising 
the construction of tbis light railway by au incorporated company in 
the same route from Witney through Burford to Andoversford, as was 
previously proposed by the original promoters, with permission to use 
electric power if thought expedient. The former scheme of applying 
to the County Council for financial assistance and obtaining a parlia- 
mentary t has beenabandoned. The Council are satisfied that the 
terms and arrangements in the draft order with regard to roads, bridges, 
and level crossings are sufficiently provided for. 


Leith.—The Tramways Committee express surprise and disappoint- 
ment at the result of the conference with the Water Trust and of other 
conferences and negotiations on the subject of the provisional order 
which the Town Council are promoting for the reconstruction and elec- 
trical working of the tramways in the burgh. The proposal to carry 
the Leith line a little above Pilrig, and for a Pilrig and Bonnington 
route, may, it is stated, be withdrawn if Edinburgh offers opposition, 
and the Leith Corporation are of opinion that in that case the city 
would have no locus standi in the matter of the tramways provisional 
order. The Tramways Committee are determined to resist the claims 
for ‘‘ electrolysis " clauses. 

Sedgley.— The inhabitants of Lower Gornal and Gornal Wood are 
agitating for the construction of a branch electric tramway between 
Lower (tornal, Sedgley, and Dudley, and there being no proper railway 
accommodation iu the district, the members of the District Council 
are of opinion that the construction of & tramway would eventually 
prove to be & successful financial undertaking. The Council have been 
in communication with the British Electric Traction Company with 
respect to the matter, and, as the company already possess parlia- 
mentary powers to construct a tramway through Dibdale, Bagley-lane, 
and onward to Shaver's End, it is hoped the much - required provision 
will be made in the near future. 

Coventry.— At the last meeting of the Town Council the General 
Works Committee reported that they had considered the proposals of 
the electric tramways company for the laying down of farther lines 
iu the city, and had approved of route plans for a tramway route from 
Mount-street to Spon "end. They recommended the construction of a 
double line iu Hertford-street, and the proposa double line from 
Smithford-street into Hales-street. They did not approve of a double 
line at the Hales-street junction, and as the company were not in a 

sition to make a substantial contribution towards the cost of widening 
High-etreet, the committee could not recommend thet content be given 
at the present time to the constructioz of a tramway in High-street. 
This point the Council referred back to committee, but the other 
recommendations were agreed to. 

Additional Traffic Roturns.— glo- Argentine, £1,887 increase ; 
Barcelona Ensanche y Gracia, £72 increase ; Barcelona, £136 increase; 
Brisbane, £210 increase (month of. January, £10,425, decrease £224), 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,659 ; Buenos Ayres and Belgrano Electric, £13 increase 
(month of January, £14,055, increase £962); Oaloutta, £349 
decrease; Cape Town (month of January), receipts £18,213, expendi- 
ture £8 505; Isle of Thanet Electric, £26 decrease; Lisbon Electric 
(month of November), receipts 91,526 milreis, expenses 62,069 milreis ; 
Mexico Electric (month of January), receipta £45,400, expenses 
£29,000 ; Perth Electric, £125 increase (for the year 1903: receipts 
£62,097, expenses £354,871); Port Elizabeth (month of December), 
receipts £4,674, expenditure £2,962.| 

Cuba.—Cienfuegos has reilway communication with Havana, 
Matanzas, Cardenas, Sagua la Grande, and Oaibarien on the north 
coast, with Santa Olara in the interior, and thence, since the com- 
pletion of the new Cuban Oentral Railroad, with Santiago. A project 
is under consideration for the construction of an electric railway 
extending from Cienfuegos into tbe interior, a distance of 30 miles or 
more, which would give rapid transit between Cienfuegos and several 
important villages in the sugar-producing belt, these towns now having 
very inadequate communication with this port. A company has been 
organised to carry the 8 into effect, a charter has been applied 
for and obtained, and only a short time will ela pee before the beginnin 
of active work on the grading of the road. If this enterprise is carrie 
out, as seems reasonably certain, it will contribute in no small degree 
to the material upbuilding of this section of Cuba. 

Wellington (N.Z.).—It has been decided that the men who are 
to.be employed as drivers of tho electric tramcars in Wellington 
shall be specially well trained for their duties. Each man, betore 
he obtains employment, will be required to possess not only a 
thorough knowledge of the working of the brakes, etc., but a know- 
ledge also of the principles of electricity. One of the cars is to be 
fitted up at the Newtown car-slieds under the conditions of ordinary 
traffic, and here the men will be ‘‘coached” in the practical work 
of motormen. This work will be probably carried out under the 
supervision of Mr. W. R. Wright, the electrical engineer, and Mr. 
Stuart Richardson. A course of instruction in electricity will also 
be one of the conditions to be fulfilled. Furthermore, it will be 
necessary for each man to pass a medical examination, since, owing 
to the speed at which electric cars travel, the rush of wind to 
which the driver is exposed obviously testa the strength of his 
langs. The men now at work on the horse trams will be given 
preference of employment on the electric trams, provided, of course, 
that they fulfil the necessary conditions.—Nrw Zealand Mining 
Journal, 

Motor 'Buses.—Speaking at the half-yearly meeting of the London 
General Omnibus Company on Tuesday, the Chairman said, with regard 
io motors, they were six months nearer their adoption thau when he 
last addressed the shareholders, and although the experience gained 
since that time had been somewhat of 4 negative character, yet he wag 


a firm believer that a great factor in the solution of the difficulties 
which the London Traffic Commission were now sitting at Westminster 
to solve would be found in free running stage carriages, and not in 
trams. The directors were watching the matter very closely, but 
they did not want to waste too much money in experiments. — 
Mr. J. Howard Moore, at the meeting of the London Road Car 
Company, said that, as showing the growth of the omnibus traffic 
of London, and how little the opposition of tubes was felt after 
the novelty had worn off, the shareholders would be pleased to note 
thai in Oxford-steet, below which, as they were aware, the Central 
Railway ran, the number of omnibus journeys run by the vehicles of 
the various proprietors prior to the opening of that railway in 1899 
was 2,992 per diem, while to-day the number of such journeys was 
2,416. In reply to questions the Chairman said that thev hoped in a 
short time to have two or three motorcars on the road. He had great 
faith in the motor as their trump card in the competition between the 
tram and the omnibus. The pertect motor, he thought, would beat 
all trams running on fixed rails, and it would not be long before they 
were able to show the perfect motor. He did not think the report of 
the Royal Oommission on Traffic would prove unfavourable to them. 
Omnibuses were an established public need. 


North-Eastern Railway.—Speaking at the oral pend meeting of 
the company, Lord Ridley, the chairman said they had suffered severely 
from competition in certain districts with the tramwaye. This was one 
of the problems which would have to be faced, and they could not 
expect always as railways to have a monopoly of carrying. Ta the 
Newcastle suburban district the figures were very startling, the 
decrease in the number of passengers carried by the company having 
been no Jess than 61 per cent. The directors believed and hoped that 
by electrifying some of their suburban lines they would toa certain 
extent solve the problem. Another direction in which they hoped for 
improvement was in their branch line service. They did not think 
this could be done by steam locomotion, but they were relying largely 
upon a system of single-coach autocars, A series of trial runs began 
on Tuesday over the lines between Newcastle and Tynemouth with the 
electric cars, in order to familiarise the drivers with tbeir work, and 
also to form a basis for a time-table for the new trains, Tho 
journey is now made in 16 minutes, as compared with 26 minutes 
with steam lIccomotives. A large meeting of all grades of 
locomotive men, representing branches of the Amalgamated Society 
of Railway Servants in the Tyneside distriot, has been held at Gate. 
head to consider the proposed scale of pay for motormen and con 
ductors on the newly electrified Tynemouth branches of the North. 
Eastern Railway. The new scale gives motormen from 32s. to 56s. a 
week, conductors from 27s. to 29s., and assistant conductors from 21s. 
to 23s. This alteration would mean for locomotive drivers accepting 
motormen's work a drop of from 12s. to 15s. per week. Resolutions 
were passed protesting against the proposed scald, and urging motor- 
men to desist from applying for posts on the North-Esstern Railway 
system until the rates of pay are altered. 


London County Counoll.—The last remaining section of the old 
system of tramways in South Loudon is about to be taken in hand. 
As will be seen from our ‘‘Teaders” columns, the Council have accepted 
the tender of Measrs. Wm. Griffiths and Jo., of London, for carrying 
out the electrical equipment of the cable section between Kennington 
and Streatham and two small pieces of line in Tooting High-street and 
Defoe-road. The total length of line involved is about eight miles of 
siogle track, and the work is to be completed in three months from 
March 31 next. It will cost £86 624 as compared with the engineer's 
estimate of £93,926 Messrs. Griffiths and Oo. are now carrying out 
the reconstruction of about eigbt miles of tramways in the boroughs of 
Southwark and Bermondsey. In the present case, Messrs. Griffiths 
and Co. have undertaken that they will take special measures with a 
view to the converience of the frontagers and the genera] public along 
the route of the tramways, and they have also given an assurance that 
the work shall be completed within the time specified in the contract, 
which is a matter of great importance to the Council in view of the 
large amount of summer traffic on the Streatham tramways. Messrs, 
W. Griffiths and Oo. propose to sublet certain portions of the work. 
Ia consequence of promises of the necessary contributions towards the 
cost of the street wideuings involved not being forthcoming from the 
local authorities, the Council decided rot to proceed with the applica. 
tion to Parliament for powers to construct a tramway on the south side 
of Clapham Common by way of Battersea-rise and the north side of 
Wandsworth Common to East.hil, Wandsworth, and a Deptford 
tramway by way of Blackheath road and hill and Shooter’s Hill-road 
to the Herbert Hospital, Woolwich. It is hoped that it will be pos. 
sible to revive these proposals at some future date when the borough 
councils concerned shall agree to make the necessary contributions. 
Upon the reception of the report of the Highways Committee somo 
members asked questions in reference to the purchase cf railway 
materials by the Government for Indian and Colonial railways. Mr. 
Goodrich asked Mr. Benn if he could tell the Council what the cost 
per car mile was for the electric tramways ; and, if so, whether it had 
exceeded the estimates? Answering these and other questions, Mr. 
Benn said that Mr. Brodrick refused to give particulare of the purchase 
of foreign rails by the Government. As soon as the committee 
obtained the information they would give the Council the report asked 
for some time ago in respect to foreign tenders for Government 
supplies. Ia regard to the position of the North Metropolitan Tramways 
Company in the matter of electrification, the company were aware that 
the Council were obliged, owing to the demands of the borough councils, 
to put down the conduit system, but they had done nothing to help 
the Council, although they had asserted that the electrification of the 
lines ought to be proceeded with. Mr. Cousins asked if any informa. 
tion could be given as to how British manufacturers were handicapped 
by the Council's conditions of contract, which were inoperative in 
Belgium. Mr. Benn said he hoped to bring the report on the subject 
before the Council next week. Mr. Goodrich pressed for a reply as to 
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whether the coet per car mile of running tho electric cars largely 
exceeded the estimates. Mr. Kenn said he must not take it that the 
cost largely exceeded the estimates. The cars were doing well now. 

London United Tramways.— Mr. Jeune, examiner of Standing 
Orders, had before him the London United Tramways Bill and the 
London United Tramways (Railways) Bill. Mr. Pritt, agent to the 
som pens: said that the promoters had dropped all the lines referred to 
in the former Bill except tramway No. 2, from Hounslow to 
Staines, a distance of nearly 54 miles. Formal proof of compliance 
with the regulations of Parliament in reference to this line havin 
been given, the Bill was allowed to proceed to first reading. In regar 
to the London United Tramways (Railways) Bill, Mr. O. E. Browne 
appeared ia support of the memorial of the London County Council 
against the Bill. He said the memorial alleged non-compliance with 
a considerable number of Standing Orders, and practically the one 
point to be considered was whether the works described in the Bill as 
“Trailways” were correctly described, or whether they should not 
have been described as tramways and tramroads. The Bill was pro- 
moted by the London United Tramways Company, which was possessed 
of a tramway undertaking on the north of the Thames ani of one 
on the south of the Thames. The scheme was to connect the 
two by means of two works, one wholly in the metropolitan 
borough of Hammersmith, beginning below the ground on certain 
private property and terminating upon the surface of the 
street in The Grove, Hammersmith, by a double junction with the 
existing line of tramways there. The other work would begin by a 
junction with the already authorised tramway in Lonsdale-road, Barnes, 
on the surface of the street, which it would leave after a distance of 
about three chains, and then pass on to private property and S 
down into a tunnel, and pass, in tunnel, under the River Thames an 
form a junction underground with the first work. The Bill, in order 
to be consistent with the description adopted of '' railways," incor- 
porated certain parts of the Railways Clauses Consolidation Act of 
1845 ; but the promoters of the Bill seemed to have been at considerable 
labour to discover which of the sections of that Act could be applied 
to the proposed works—which were harmlees for tramway purposes, 
and which so specially related to railways as to be inapplicable to the 
proposed works. The Bill incorporated only a small number of the 
sections of the Railways Olauses Acte. The promoters seemed to have 
said to themselves, It does not matter if our lines do go through 
streets. Let us call them ‘railways,’ and they had accordingly called 
them ‘railways.’” The calling of a tramway a railway would, if 
it were allowed to stand, relieve the promoters of the necessity of 
getting local consente. It would also deprive the local authority of 
control over the rate of speed. Moreover, there was no provision 
for empowering the local anthority to purchase the undertaking atter 
a certain interval. Mr. Pritt said the question was one very largely of 
degree, as to whether the portions of the lines which were on the 
surface of the streets could properly be treated as tramways within the 
meaning of the Stauding Orders, or whether they were not part of & 
through scheme (practically the whole of which was not a tramway), 
and must therefore necessarily be treated as part of that scheme. It 
was true they used the surface of the road to form junctions. but they 
only used the surface for as short a length as possible, and when they 
got upon private property they sought power to make what he con- 
tended was properly described as a railway, though it was to be 
used as a tramway. Mr. Jeune said Parliament had not stated what 
was a railway and what was a tramway, and therefore it was left to 
simple common-sense to decide whether a line was a railway or tram- 
way. It appeared to him that this was almost obviously a tramway. 
He found that the portions of line which ran on the public road were 
a tramway and subject to the Standing Orders applicable to tramways, 
and therefore, that certain Standing Orders had uot been complied 
with. The case will therefore be reported to the Standing Orders Com- 
mittee, who will decide whether or not the orders applicable shall be 
dispensed with. 


LIGHTING AND GENERAL. 


Blackpool.—A reduction in the charges for curreat is proposed. 

Kirkoaldy.—The electric light is to be introduced into the parish 
church. 

Pembroke.—The Town Council are considering the elec! ric lightir g 
question. 

Swansea. It is proposed to introduce the electric light into the 
borough fever hospita]. 

Ipswich —The Town Council have decided to borrow £2,438 for 
electric lighting purposes. 

Tiverton. The Town Council have decided on an electric lighting 
scheme estimated at £15,000. 

Marple.—The Urban District Council propose to apply for an 
electric lighting provisional order. | 

Armagh Lunatic Asylum. —The governors have resolved to expend 
£380 for a supply of electric light in the old building. 

Perth.—It is proposed to borrow £19,000 for extensions at the 
station, both for tramways and lighting area extension. 

St. Annes. —An enquiry is to be held on Feb. 25 into an applica- 
tion for £4,000 for electric lighting mains and services. 

Widnes.—The proposed extension at Stocks Well pumping station 
is to be proceeded with at an estimated cost of £14 000. 

Llantarnam. —The Urban District Council are negotiating with an 
electric power company with a view to lightiag the district. 

Leeds.—Ourrent for lighting the streets will now be supplied at 
lid. per unit, which is stated to be 13d. less than cost prize. ' 

Lindsey.—The Oounty Council intend to apply for sanction tə 
borrow £5,571 for the cost of heating and lighting the Bracebridge 
Asylum, 


THE ELECTRICAL ENGINEER, FEBRUARY 19, 1904. 


Dunfermline.— The Town Council are about to refer to an expert 
a draft agreement proposed by the Fife Electric Power Company, 
Limited. 

Exeter. —Mr. H. A. Willey'a gifc to Exeter Cathedral —viz., in the 
installatioa of the electric light through the entire building—is now 
completed. 


London County Council.—On Tuesday sanction was given to the 
borrowing by the Kensington Borough Council of £27,098 for a dust 
destructor. 

Paignton.—The Board of Trade have approved of the system of 
electric lighting submitted to them by the Council and their 
contractors, 

St. Pancras. At the next Council meeting the Electricity and 
Public Lighting Committee will report upon the King's-road electric 
power station. 

Plant for Sale.—The Metropolitan Electric Supply Company in 
another column announce a sale of transformers and alternating- 
current motors. 

Sheffield. The City Council are receiving complaints of grit and 
dirt coming out of the chimney of the electric light department in 
OCommervial-street. 

Kensington.—A notice from the Notting Hill Electric Lighting 
Company relative to a proposed extension of their mains in Ledbury- 
road has been agreed to. 

Swanage.— With regard to their proposed application for a pro- 
visional order, Messrs. Pressland and Fippard are about to have an 
interview with the Urban District Oouncil. 

Change of Address. —The Lancashire Dynamo and Motor Com- 
piny, Limited, Trafford Park, Manchester, have removed to larger 
offices at Victoria-mansions, 28, Victoria-street, Westminster, 


Cleethorpes.—The Urban Council has received an offer from the 
Grimsby Street Tramways Company to sell their Oleethorpes power 
station for £19,000, allowing the Council 7, 14, or 21 years for 
payment. 

China. —The Japan Tine says that the Commercial Department of 
the Ohinese Goverament has given sanction to the establishment at 
the capital of an electric light company projected by some native 


capitaliste. 


Walsall.—The electricity undertaking for the year ending Dec. 31, 
1903, shows a profit on the year's working, after payment of interest 
and sinking fund, of £313. 15e. 7d., as compared with a deficit of 
£214. 2s. Id. for the previous year. 

Halifax.—The new engine which hss been installed at the Oor- 
poration electricity works was officially started by the chairman of the 
Tramways and Electricity Committee (Alderman Thomas Hey) in the 
presence of the committee yesterday. 

Bournemouth and Poole Electricity Co. —The directors recom- 
mend a dividend on the ordinary shares at the rate of 8 per cent. per 
annum for the year ended Dec. 31 last, carrying forward over £23,000, 
after providing for depreciation, etc. 

Dundee.—The Town Council have remitted to a specia] committee 
the arrangements in connection with the securing of a provisional order 
for the following public works: electricity, £20,000 ; gas, £20,000; 
water, £23,500 ; improvemente, £25,000. 

Colne —During the quarter ending December 33,868 units of elec- 
tricity were told for power and lighting purposes, as ag ust 19,709 
units sold during the corresponding quarter of 1902. The above is 
exclusive of 19 315 units sold to the tramway company. 

B E T. Second Debentures —With regard to their recent issue 
of second debenture stock, the British E e;tric Traction Company, 
Limited, inform us that, although the public did not take the whole 
stock, the issue was entirely underwritten by responsible firms. 

Walton-on-Thames. —The Council have consented to the Walton- 
on-Thames electrio lighting order, the Board of Trade having recom. 
mended that an order should be granted, provided that the amendments 
which the Council consice-ed necessary for their protection were 
inserted. 

Nantwioh.—The Conncil have referred to a committee a letter from 
the Southern District K 'estricity Corporation with reg ird to the pro- 
visional order held by the Council for electric lighting. The company 
proposed terms for the equipment and running works for the supply of 
electricity. 

Preesall.—4A letter fiom Mr. Oswin Hansom, resident engineer to 
the Fleetwood and District Elec ric Light aud Power Svndicate, 
sugvesting a scheme for the electric lighting of the Knott End and 
Preesall districts, is before the H'ghwavs Committee of the Urban 
District Council. 

Colwyn Bay.—The electric light manager's last report states that the 
units generated for the past month numbered 14,973 ; number of con- 
sumers connected up to date, 176. He had made an arrangement with 
the gas manager to supply 1,000 tons of coke at 133. per too, cirtage 
extra 1s. per load. 

Lincolnshire Electric Power Bill —The Committee of Selection 
on Tuesday decided that the Lincolnshire and Yorkshire Electrie Power 
Bill should stand in a group of Bil!s, the consideration of which by a 
Se'ect Committee will not comme nce until after Easter. There are 33 
petitions against the Bill. 

Kingsteignton (Devon). -The Newton Rural District Council will 
offer no obj-ction tothe E Mmundson's Electricity Corporation, Limited, 
applying to the Board of Trade for a provision il order author sing them 
to light Kingsteignton with electricity providing the mairs are laid as 
directed by the Council's surveyor. 

Poole. —The Town Council have concurred with the proposal for the 
establishment of a competitive telephone service in what is called the 
Bournemouth area, comprising Bournemouth, Poole, Branksome, and 
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Christchurch. The International Electric Company will take all the 
onus of the creation of the ares, etc., under the license of the Post- 
master-General, 

ford —The Urban District Council have reduced the charges for 
electric current as follows: flat rate, 4d. per unit to 44d. ; maximum 
demand, 2d. per unit to 6d. for first hour's use and 2d. per unit for all 
in excess; public lighting, 52. on all ordinary lamps to £4 a year. A 
profit of £1 800 is expected, which the committee intend putting to 
the reserve fard. | 

Westminster Electrio Supply Corporation.—Afcter allowing fo: 
depreciation, sinking fund, etc., the net balance is £49,585, from 
which must be deducted the second half year's preference dividend, 
leaving a balance of £46,239. The Board recommend a dividend at 
the rate of 14 per cent. per annum for the past half-year, carrying 
forward £9,494. 

Huddersfield —At 7.50 p.m. on 11th inst. there was an interrup- 
tion to the electric lighting supply at Huddersfield, due to a fault in 
the feed-water arrangements. We gather from reports that an obstruc- 
tion in the main feed pipe necessitated the drawing of all the boiler 
fires. The supply was resumed partially by 9 p.m., and by 10.15 the 
full demand was again met. 

Bermondsey.—The Council have decided to petition against the 
East London and Lower Thames Electric Power Bill. This B.ll pro- 
poses to form a company with £2,000,000 share capital, and to supply 
electric current and energy in the boroughs of Hackney, Bethnal Green, 
Stepney, Poplar, Deptford, Woolwich, Greenwich, and Bermondsey, 
also in West Ham and certain Essex districts. 

Dorking.—The Urban District Council have adopted a report by 
Mr. James Lemon on the question of the sewerage of Pixham Valley. 
The report pointed out that a deep sewer scheme, with pumping 
arrangements at the sewage disposal works, would cost £1,460, and 
recommended the adoption of an ejector scheme, at an approximate 
estimated cost of £800 exclusive of contingencies. 

Lowestoft.—The resident electrical engineer's last report stated that 
during the past month four new consumers were connected to the 
mains, representing 197 8-c.p. lamps. There are now connected to the 
mains 462 consumers, representing 22,698 8 c.p. lamps. The engineer 
has received only six applications for current at the flat rate. The 


matter of the supply of current for the Oulton Broad district has been 


deferred. 
Arbroath.—It is reported that the Empire Electric Light and 
Power Company, Limited, to whom the Town Council some time ago 


agreed to transter their electric lighting order, desire to have certain 
modifications effected in the terms of their agreement, but the Electric 
Lighting Committee of the Town Council do not see their way to 


accede to the wishes of the company, and in the meantime matters are 
at a standstill. 

Maidstone.—The Electricity Committee have made arrangements 
to lay a cable to supply a 6 h.p. motor at an estimated cost of £40, 
and also to supply a {-h.p. motor on the usual terms. A motor-trans- 
former for charging motorcars is to be purchased and fixed at a cost 
of £12, and a subway for taking cables iuto the street from the works 
will be constructed, in accordance with plans prepared by the surveyor, 
at an estimated cost of £40. 

Hammersmith.—Mr. Bell is to prepare for the Guardians the 
specification for electric light, electric lifts, and machinery, and 
supervise the work of the engineer who would be in charge of the work. 
Since the last Council meeting 21 additional consumers have been con- 
nected, representing a maximum of 935 8-c.p. lamps; two consumers 
have been disconnected ; and the present number of consumers taking 
current from the maine is 1,409. 

Agencies.—Meesrs. Frank Jordan and Oo., 15, George-street, 
Mansion Houte, E.C., inform us that their agreement with Mesers. 
Daniel Adamson and Oo., of Dukinfield, having terminated by the 
effluxion of time, they will act as sole agents in London and the south. 
eastern district for the sale of the Lancashire, Cornish, and vertical 
boilers of Messre. Holdsworth and Sons, Croft Boiler Works, Bradford, 
Their other agencies will remain as hitherto. 

Huddersfield.— The minutes of the Electricity Committee, which 
were adopted on Wednesday, showed that the income from electricity 
for the year ending Dec. 31 last had amounted to £26,005, against 
£23 159 in the previous year. The expenditure was £12,627, against 
£210 4.4. After paying various charges the surp us was £3,915, 
against £2,945. The surplus goes to the depreciation and contia- 
geacies account, which now stands at £11,853. 

‘Widnes.—At the Oouncil meeting on Tuesday, it was decided to 
apply to Parliament for an extension of the Widnes clectric light 
order of 1901 with special provision for transfer. It was also decided 
to delegate the power to generate electricity to the Mersey Electric 
Supply Company under conditions which were described as possibly 
the best obtainable, and which, it was pointed out, still left it open to 
the Council or a company to introduce electric trams. 


Iifracombe.—The Urban District Conncil have accepted an offer 
of the electric light company to provide 280 Nernst lamps of 120 c.p. 
at £2. 15s. aud 36 at £1. 10s. per annum, to include an oin «mental 
bracket on the present standards, to keep the posts aod brackets 
painted, to supply with current and to light and to ex'inguwh the 
lampe. The cowpary will put up six stanlards for these lamps at 
their owa cost, and run the lamps for three weeks free. 


Alloa.—The Town Council are submitting the f.llowiog alternative 
proposals to the directors of the British Electric Plant Company— 
viz : (1) that the company reduce the price of current per kiluwatt to 
£6 ; (2) that the company charge a flat rate for all current suppiied ; 
(3) that the Town Council negotiate with the company with the view 
of taking the supply into their own hands; (4) that the company 
pesii the electric lighting supply of the town in place of the Town 
Council, 


for the past quarter is reported to be less than 14d. 
three running quarters, the total cost per unit sold works out at 
2:19d. Taking into consideration the- large sum spent in the first two 
quarters on smokeless cosl, and the comparatively small output, the 
result should be considered satisfactory. Durin 
distributing mains were laid in Orouch Hill.road, Park-road, and 
Muswell Hill.road. 


sold in Hornsey 


er unit of electrici 
Combining the 


Hornsey.—The total cost 


the past month 


Blackheath and Greenwich Electric Light Co.— At an extra- 
ordinary meeting of the Blackheath and Greenwich District Elcctrio 
Light Company, to be held after the ordinary meeting on Fr.day next, 
the shareholders will be asked to confirm agreements between the 
company, the Crystal Palace Distr ct Electric Supply Company, the 


Electric Construction Company, and others, relating to the purchase 


by the Blackheath Company of the whole undertaking and assets of 
the Orystal Palace Company. 

Electrical Exhibition.—The arrangements for the holding of the 
proposed electrical exhibition in tbe Christchurch Schoolrooms in 
Elison-road, Crouch End, by the Hornsey Borough Oouncil from 
Tuesday. March 1, to the Saturday following, inclusive, have now been 
made. The exhibition will be opened on the Tuesday at 6 p.m., and 
on the other four days at 3 p.m., remaining open until 10 p.m. on each 
day. The latest returns for the past quarter show that the cost of 
electricity sold amounts to less than 14d. per unit. 


Hanley.—The accounts of the Electric Lighting Oommittec for the 
past year show a gross profit of £7,507, out of which £2,554 has been 
ps for interest, and £2,509 for sinking fund and redemption charges, 
eaving a net profit of £2.442 for the year. The committee's report 
recommending that £2,356 bo repaid to the district fund accounc, . 
being the amount now standing there to the debit of the electric 
lighting revenue account, and that £194 be carried forward, has been 

opted. The sinking fund now stands at £15,858, and the capital 
account at £88,014. 

Cablemakers' Assooiation.—This association has received a new 
adherent in the Anchor Cable Company, Limited, which has just 
become a member. The other members are as follows: the British 
Insulated and Helsby Cables, Limited; Callender's Cable and Con. 
struction Company, Limited; Connollys Bros., Limited; the India 
Rubber, Gutta Percha, and Telegraph Works Company, Limited; the 
London Electric Wire Company, Limited ; Siemens Bros. and Oo., 
Limited ; W. T. Glover and Oo., Limited ; W. T. Henley's Telegraph 
Works Company, Limited. 

Luton.—Thlie electrical engineer's last report states that since Jan. 1 
19,709 units had been generated, an equivalent to 271 8-c.p. lamps 
and two motors of 4 h.p. connected, making a total of 149 consumers 
with 9,970 lamps and 39 motors of 113 h.p., and over 473 additional 
lamps and five motors of 454 h.p. were being wired. The number of 
units generated showed an increase of 50 per cent. over the number 
generated during the corresponding period of last year. ‘It has been 
decided to extend the cable so as to supply current to the Bute Hospital 
and other premises, at an estimated cost of about £26. 


Newport.—The recent failure of the electric light was only upon 
one circuit, and affected only a portion of the Oaerleon and Chepstow- 
road districts, It was caused by heavy floods outside the Maindee 
Hall in the Ohepstow-road district. Three times during tue last week 
the Corporation workmen have been called out to cope with the water 
in this district. and in one case four men who were put to bale out a 
box tc ok out 600 bneketsful without making the slightest impression 
upon the water. Enadeavours are now being made to get rid of the 
water sufficiently to put an extra protection on the cables, which will 
minimise, if not altogether prevent, such accidents in future. 


Eastbourne.—The electrical engineer (Mr. J. K. Brydges) estimates 
that the laying down of condensing plant will result in à net saving in 
coal and water of £358, notwithstanding that the first cost of the 
works will run to £3,105, made up aa follows: suiface condenser for 
1,000 i h.p. with steam-driven air, hot-well and condensed water, and 
motor-driven oil and circulating pumps, and oil separator, £1,265 ; 
foundations for above and alteration to engine-room floor, £200; 
cooling tower for 2,000 i.h.p. and foundations, £950 ; exhaust, steam, 
circulating water, drain piping, and valves and feed-water filter, £380 ; 
iron handrail, ladders. wiring for motor, £50 ; contingencies, 10 per 
cent., £300 -totsl, £35,105. 

Greenwich.—At the last meeting of the Guardians a letter was read 
from the architects congratulating the Board on the small total of 
the extras," amounting to but 24 per cent., on the total of the Sidcup 
children’s home building and subsidiary contracts. They pointed out 
that the comparison on outlsy compared favourably with the onl 
other completed modern metropolitan scheme—that of the Woclwic 
child: en's homes—as follows: Sidcup, final total, includivg land, well, 
electiic light, furnishing, etc., £242 per head ; Woolwich, £272. The 
Sidcup homes included swimming-bath, gymnasium, well supply, and 
electric light, none of which are comprised in the Woolwich example, 
** Revised, therefore, for true comparison, the cost of Sidcap would be 
£210 per inmate, as against Woolwich £272.” 


Llandudno.— At the meeting of the Urban Council on Tuesday the 
chairman called attention to the Bill now pending in Parliament for 
empowering the North Wales Power and Traction Company to con- 
struct generating stations and supp'y electricity in certain parts of 
North Wales. He thought the interests of the town demanded the 
exlusion of Llandudro feom the area of the proposed operation of the 
company. A discussion followed, in the course of which it was stated 
that the Bill would be also opposed by the F'intshire and Carnarvon. 
shire County Councils, and by the Town Cuuucils of Rhyl, Colwyn 
Bay, Oonway, Bangor, and Carnarvon. He moved that the Council 


oppose the Bill, and that the expense of such opposition should Le 


defrayed out of the general improvement rates. The resolution was 


adopted, 
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Islington. —The Borough Council have agreed to the transfer from 
the electricity account to the general rate for the next half.year an 
amount of £12,000 to provide for carbons and labour in connection 
with the street arc lighting. The object of this move is to enable the 
Lighting O.mmittee to properly discharge the obligations placed upon 
them with regard to tke aro lighting, irrespective of the cost of the 
current, so that the borough itself as a consumer can be treated in 
the same way as outside consumers. At the present time the borough 
is charged 34d. per unit, and this does not include the cost of carbons 
and labour, while outsiders are charged 4d., 5d., and 7d. according to 
the supply. The committee want to place the electric lighting under- 
taking on a proper commercial footing, and provide 4 sinking and 
reserve fund. 

. Hampton. —The Twickenham and Teddington Electric Light Supply 
Company are quoting the District Council for street-lighting Twelve gas 
lamps and 12 eleotrio lamps are to be erected and lighted by this and the 
gas company in Waldegrave-road, Teddington Park-road, and Langham- 
road for the purposes of comparing the merits of the respective lights. 
The Hampton Wick and district electric lighting order includes part of 
the river, and contains a clause for the protection of the Oonservators’ 
interests without, however, any reference to towpaths. The insertion 
of the word towpaths is required, and it is suggested that the words 
„without the previous consent of the Couservators, also be added. 
The Council are taking steps to sec are the insertion of sush an amend- 
ment in this and in the M «ldens and Ham and Coombe electric lighting 
and Walton electric lighting orders. 


Swinton.—The Swinton and Pendlebury Ratepayera' Association 
have forwarded to the District Oouncil the following resolution: 
„That in the opinion of this committee we think it advisable that 
the District Council shoald dispose of the present electric lighting 
order on the beet terms possible, and on no acconnt should they make 
arrangements to take electricity in bulk, and the terms must be that 
tbe purchasers take the whole responsibility of supplying the elec- 
tneity and collecting psyments for same; aud that a copy of this 
resolution be forwarded to the District Council." The Council's com- 
mittee have interviewed the Salford Corporation Electricity Committee 
and the Lancashire Electric Power and Suburban Tramways Company 
with regard to the supply of electrical] power, and the matter is now 
under the consideration of Mr. Miller, their electrical expert. 


Crediton (Devon).— The Urban District Council on Friday dis- 
cussed the provisional order applied for by Christy Bros. and Middleton, 
of Chelmsford, for lighting the town with electricity. The Ohairman 
said the Board of Trade had given him to understand that 8d. per unit 
was not too large a maximum for the first hour, considering the ocon- 
sumption of electric light would not be very great, and that they 
wanted something to attract capital. With regard to the conditions 
of purchase, it was pointed out tbat to attraot capital into an enter- 
prise the period within which purchase oould be obtained had been 
raised from 21 years to 42 years, and that if they wanted to get com- 
pulsory powers they ought to ay at least the amount expended and 
au exe 288 of 15 per cent. The Council agreed to the maximum charge 
of 8d. per unit for the first hour and 4d. afterwards, on condition that 
the underground system was adopted. 


London Gazette.—The first meeting in the estate of the Electrical 
Contracting and Maintenance Company, late of 3 and 4, High-street, 
Ilford, Essex, will be held at 12 noon en Feb. 26 at Bankruptcy. 
buildiogs, Oarey-street, London. The nartnership subsisting betweea 
Joseph Foxcroft ani Woolmore James Victor Duncan, carripg on busi- 
ness as electrical engineers at 24, Queen's- road, Dalston, London, 
under the style or firm of Foxcroft and Duncan, has been dissolved by 
mutual consent. A petition for the winding up of the National Elec- 
tric Traction Company, Limited will be heard on Feb. 23 at the Royal 
Courts of Justice, Strand. Persons intending to appear must sead 
notice to Messrs. Laytons, 29, Badge. row, Oannon-street, E.O., before 
noon on 22nd inst. Ata general meeting of members of the Automatic 
Telephone Company (1903), Limited, it was decided to wind up the 
company. Mr. James Oheves, 16, South-street, Finsbury, London, 
E.O., was appointed liquidator. 

Swansea Telephones.—The Council have passed the following 
resolution: That, in view of the fact that the number of the lines 
originally provided fur was 750, that the lines in actual working order 
now are 618, that orders are still in hand to the extent of 216, and 
that fresh orders are beiog received at the rate of 40 or 50 a month, 
the committee recommended the Oouncil that sanction be obtained for 
the borrowing of a sum not exceeding £15,000 for the purpose of 
doubling the capacity of the existing system." The manager (Mr. 
Mackie) in his last report stated that the number of subscribere' lines 
connected was 618; number in hand atill to complete, 216; total 
number of instruments and lines working, 685 ; 62 more instrumente 
were working now than last month; and 91 subscribers’ lines had been 
connected in the month. Between December and February they had 
added 152 subscribers, whilst the orders in hand had only been reduced 
by 36, which meant they had had 120 fresh orders. 


Coatbridge.—Mr. Cullen, architect for the library, is to act as con- 
sulting electrical engineer for the lighting of the building. A letter 
from the Under-Secretary for Scotland was read at the last meeting of 
the Town Council relating to the exceptions recently taken on behalf 
of the Secretary as to items of expenditure as shown in the annual 
statement of accounts last under audit. One of these was that the 
Town Council had declined to state the nature of the amount received 
from the Scottish House-to-House Electricity Company, Limited, and 
the Under-Seoretary said he was asked to explain that the statement 
should be explicit on such a matter. The Town Olerk said this referred 
to the £1,000 received from the tramway company, and that the 
Council's reply to the enquiry from the Scotch Office was to the 
effect that it was no business of theirs to deal with that, as it was 
of the nature of a common good. The communication, which also 
dealt with the sinking fund, was remitted to the Finance Committee, 


King's Lynn.—The electrical engineer in his last report stated that 
applications for 259 additional lamps of 8 c.p. or equivalent were 
received during the past month, making a total of 18, from private 
consumers, and that there were 446 consumers. The engineer also sub- 
mitted the following statement—viz.: units generated, December, 
1903, 59.014 (1902, 49,918) ; units sold to private consumers (light and 
power), 25,526 (21,052) ; units sold at power rates, 5.629 (5,50€) ; cost 
of fuel, stores, repairs, and wages at station, £156. 7s. 6d. (£135. 
193, 2d.) ; cost of units generated, 0°6356d. (0°643d.) ; wages of lam 
lighters and outside staff, £20. 17e. 10d. (£22. 12s. 10d.). Mr. B. 
Roseveare, second engineer-in-charge, has resigned his appointment. 
The filling of the vacancy has been left to the chairman and engineer. 
An enquiry was held on Tuesday into the Oouncil’s application for 
sanction to borrow £11,500 for electric lighting purposes. 

Grimeby.—Mr. W. A. Vignoles (electrical gene in hie last 
report states that the tota] number of units sold for the past month 
for traction was 34,438, an increase of 5,967 units as compared with 
the corresponding month of last year; 11,529 for public lighting, an 
increase of 834; and 31,586 for private consumers, an increase of 
7,068. For the nine months ending December last the units sold were 
569,957, as compared with 461,774 for tho same period of 1902 ; whilst 
the reveaue had increased from £5,084 to £6 217 for the same 78 8 
The cost of production had been reduced, and would, he thought, 
work out on the year at lees than 1°3d. per unit, as agsinst 
1:4d. last year. On the above figures he estimated a gross profit of 
about £4,200 would be made, as against £5,277 last year. This would 
be at the rate of about 5 or 6 per cent. on the aver Fin expended. 
This would be available for payment of interest acd sinking fand, bat 
would not, he was afraid, be sufficient to meet these char The 
amount of the deficit would depend on the terme on which the money 
was obtained and repaid. The a^tualoost of the sab-bslancing station 
in Riby- square had been £743. The estimate was £754. 


Cardiff.—A parition t» the Cardiff Electrical Committee urging the 
Broadway should be electrically ‘ighted is before the Oouncil. The 
electrical engineer (Mr. Elli in his estimate of expenditure and 
receipts for the year ending March 31, 1905, gives the expenditure ss 
£22,582, compared with £16,386 estimated for the current year and 
£11,271 actual expenditure in 1903. The receipts for next year ase 
estimated to reach £37,750, leaving a profit bslanoe of £5,181. A sum 
of £3,000 has been allocated to the relief of rates and £2,181 to 
reserve. For the current year the amount allocated to relief of rates 
is £2 900. In the month of January 987 business premises were con- 
nected with the mains, equivalent to a total of 105,528 8-c.p. lighte. 
The number of consumers have increased 33 per cent. The revenue 
from street-lighting was estimated to produce £482. 7s 6d., and from 
private consumere £3,761. 2s. 6d.—making a total of £4.243. 10s. 
The total estimated revenue in January last year was £5 287. 8s. 6d., 
so that there was an increase of 29 per cent Mr. Ellis has also 
presented a report showing that £38 000 would be require 1 for 
extensions of cables and feeders, including the municipal buildings 
and law courts. 

Tunstall.—At the last meting of the Urban District Oouncil a 
discussion arose upon the proposal that Burslem should supply elec- 
tricity in bulk to Tunstall. Upon this a communication was received 
from, the town clerk of Burslem enclosing a letter from their parlia- 
mentary agente, and asking whether Tunstall would unite with Burslem 
in making application to the Local Government Board for their 
approval of the proposal Messre. Sharpe and Co. (Burslem's parlia- 
mentary agents), in their letter, stated there were conflicting opinions 
of counsel as to whether a local authority, having power to supply 
electricity in their borough, could supply electricity therein for upe 
outside. In their opinion, there was very little doubt thet an agrec- 
ment between the Corporation and the funstall District Council for 
the former to supply electricity in bulk to the latter, even if the sappy 
were actually given within the borough or at the boundary, would be 
ultra vires, They should, therefore, have considerable hesitation in 
advising the Corporation to enter into an agreement, which might be 
declared by the courts to be void, without further powers. The clerk 
was instructed to join with the town clerk of Burslem in forwarding to 
the Lccil Government Board a letter setting out the particulars of the 
proposed electrical supply, and stating that the two Councils were 
desirous of oarrying out this arrangement, as they believed it would 
be mutually advantageous. 

Falham.—The first annual dinner of the staff of the Fulham 
Borough Council electricity department took place oa Feb. 9 at the 
King's Hall, Falham. The chair was occupied by the consulting and 
borough electrical engineer, Mr. Arthur J. Fuller, A. M. I E E., and the 
vice-chair by Mr. G. T. Hook, A. M.1. M. E., the dust deatructor super- 
intendent. Replying to the toast of his nealth, Mr. Fuller said it 
was with some fear aud trembling he eatered upon his duties just 
11 months ago that day, fears which, however, had been long since 
dispelled. Ia all his 15 years’ experience a3 a central-station engineer 
he had never met a more loyal staff or better set of men. The progress 
of the undertaking had more than exceeded his expectations. Kighteen 
months ago there was a total of 680 consumers connected to the mains 
now there were 1,100, or nearly double. The demand for motive power 
had increased in the same ratio. From a small 30 h.p. it had risen 
to one of nearly 400 h.p. This, no doubt, was due to the very lov 
rate of ld. per unit, which made the cost of electricity ae a moti- 
power 20 per cent. cheaper than gas. He had every hope in tra 
undertaking, aud felt sure that it would very soon come to the relie* 
of the ratepayers. Mr. l'uller's report on lighting the side streets s 
still uader consideration. The annual cost for 250 lamps is given «4 
follows: gas at present, £754 ; inc^ndescent gas, £862 (capital outl iv 
£555) ; incandescent clectric, £879 capital, £137) ; Nernst, £1,0:4 
(capital, £6,671. Mr. Fuller considers the gas company a estim t ef 
eight mantles per year as too low, and says should the Council ad «prt 
incandescent gas lighting the «ompasy ought to take the risk ag v) 
mantles, | 
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St. Marylebone.—At the special meeting of the Borough Council 
held last week the resolution to confirm the propriety of 5 the 
Bill was carried, 41 voting for it and 4 against it. The following 
letter was received from the clerk to the London County Council: 
* London County Council, Parliamentary Branch, County Hall, 
Spring-gardens, S. W., Feb. 10, 1904.  Sir,—8t. Marylebone Electric 
Lighting Bill.—The Uouncil has had thie Bill under its careful con- 
sideration, and is desirous of placing as little difficulty as is possible 
in the way of the Borough Council. In view, however, of the near 
approach of the time for depositing petitions in Parliament, the Council 
feels obliged to deposit a petition in order to safeguard its position and 
with a view of securing certain amendments it desires. I am, however, 
to express a hope thac it may be possible to adjust any such amend- 
ments, and to say that they shall in due course be submitted to your 
Council, and I may add that when the proper time arrives I shall be 
very happy to discues any points with you should you so desire.— 
I am, Sir, your obedient servant, G. L. GOMME, clerk to the Council.” 
Mr. White's three resolutions, already referred to, were again on the 
agenda for last night's meeting. 


Chippenham.— Tlie observations of the Town Council upon the 
memorial to the Board of Trade by the ratepayers' association re the 
Corporation electric lighting scheme, and the reply of the association 
to the observatione, have been issued. The Corporation submit (1) 
that the objectors have no right to be heard in oppesition to the order, 
as the . body of ratepayers are bound by the Corporation seal; 
(2) decline the Bermondsey clause, which has been refused by the 
Board of Trade in every case; (3) that the outstanding debt is only 
£26,576. and after allowing for the pro sewage scheme, there will 
be ample borrowing powers left; (4) that the scheme can be worked 
on a commercial basis to the advantage of the town, and that the 
opposition is got up in the interests of the few; (5) that the rate- 
payers’ association do not understand what would be the effects of 
what they are asking for, and that the Corporation should not be more 
hampered than the gas company, in whose solicitor's office the objec- 
tion, it is believed, was formulated. The objectors reply (1) that the 
Council is in . to the great msjority of the ratepayers; (2) 
that it is desirable that the Bermondsey clause should be inserted; 
(5) that the total debt, reckoning sewage and prospeotive waterworks 
loans, will amount shortly to £30,876, and there is probability of the 
total rates being 9s. in the £, and that many electric light schemes in 
small towns are a source of loss; (d) that the opposition to the order 
is emphatically not in the interests of the few, and the insinuation 
that it is unduly influenced by the gas company is unfounded, the 
ground of objection by the association being quite distinct from that 
of the company. : 

Beokenham.—The clerk's report on the subject of free wiring, 
recommending that the Council confine themselves to an immediate 
expenditure of £2,000 on free wiring and reconsider the question when 
this money is expended, has been a oprea The subject of exercising 
the option secured to the Council by their Act of last session under the 
agreement with the British Electric Traction Company, Limited, of 
supplying current from the electric lighting station for the working of 
the enham and Penge tramways has also been considered. The 
clerk and surveyor havin pore the result of negotiations with the 
British Insulated and Helsby Osbles, Limited, for the extension of 
their lease, inoluding the generation of current for tramway traction, 
this phase of the question stands deferred pending the receipt of a 
written offer from the company. Meantime, the committee think it 
desirable to obtain an independent opinion as to whether, under the 
circumstances of this particular undertaking and having regard to the 
provisions of the Council's agreement fixing the price of current, the 
adoption of the tramway load would be profitable and a safe course for 
the Council to take, and they ordered that a case be submitted for the 
opinion of one or two firms mentioned to their clerk. In exercise of 
the Council's option to purchase that part of the Orystal Palace Electric 
Lighting Company's undertaking which is in Beckenham parish, a 
notice has now been served on the company requiring them to sell. 
The electrical engineer is to report upon the plant, etc., to be taken 
over and the value thereof with a view to negotiations for the settle- 
ment of price, An application from the Kent House and District 
Improvement Association asking the Oouncil to extend the electric 
lighting in Beckenham-road is also left over until the question of the 
tramways is dealt with, but other cables are to be extended at a cost 
of £60 and £500 respectively on the 20 per cent. guarantee. 


Barnstaple.—On Tuesday the Mayor (Mr. H. Barrett) presented 
& statement relative to the financial result of the first year's working 
of the electric light enterprise. In the revenue account to Jan. 28 the 
items on the debtor side were: coal, including freight, discharging, 
and all expenses of placing it in the station, £455 ; water, £156; oil, 
waste, an 5 £15; wages at generating station, £543 ; 
distribution, ; repairs and maintenance of machinery, etc., £4; 
rent, £30; rates and taxes, £91 ; insurance premiums, engineer’s 
salary, £180; stationery and printing, £40; general establishment 
charges, including accountant, etc., £41 ; bad debt, £2—total, £1,487, 
and with a profit balance of £676 a total of £2,163. On the credit 
side of the account the items were: sale of current to 97 consumers 
from Jan. 28 to March 25, 1903, at 6d per unit, £137 ; 105 consumers 
from March 25 to June 24, £174 ; 124 consumers from June 24 to 
Sept. 29, £243; 159 consumers from Sept. 29 to Dec. 31, £625: 
168 consumers from Dec. 31 to Jan. 28, 1904, £203—a total of £1,384 ; 
public lighting from Jan. 28 to June 24, 1905, £278; to Sept. 29, 
£138 ; to Dec. 31, £225; to Jan. 28, 1904, £97—a total of £740; 
meter rents, £28; stores in hand, £l1l—a total of £2,163. The 
Mayor said the members would have noticed that a steady 
progress in the number of consumers and sale of current had taken 
place every quarter. On March 25, 1903, they numbered 97, and 
on Jan. 28 last 168, an increase of 71, which was very satisfactory. 
The amount received for current sold was £2,124. Relative to the 
items making £610, for coal and water, he had reason to believe that 


as soon as the condensing plant was at work a very considerable savin 
in these items would be effected. A reduction in the other items coul 
not be immediately anticipated, especially as several were fixed amounts. 
The effect of the revenue account was that there was a balance of £676 
towards interest and repayment of principal. The interest for the past 
year had been £691, thus leaving £84 towards principal. All the 
items in the account were ascertained, and not estimates. Through 
mains being laid in the outside area additional consumers would be 
connected, and as there would be no material further cost for the 
generation an increased revenue must result. He thought, therefore, 
having regard to that and to the effect of his statement, a reduction in 
the price of current could safely be made, and, subject to the considera- 
tion by the Electrio Light Oommittee, he recommended that it be 
reduced to 6d. per unit from Jan. 28, 1904, when the meters were last 
read. The matter was accordingly referred to that committee. 


Burslem.—Mr. A. Bremner; the electrical engineer, in a report 
dealing with the proposed electrical supply to Burslem, Wolstanton, 
and Tunstall, states that be proposes to adopt the three-wire continuous 
current system, at 440.460 volts pressure at the dynamo terminals and 
220 volts pressure at the consumers’ terminals, arc lamps and motors 
being most effectively worked off this supply. By the provision of 
accumulators, enabling the running plant to be shut down from about 
11.30 at night until noon the next day, only one shift of men would 
be required, whilst the wear and tear of plant, and the cost of fuel, 


-water, etc., would be proportionately reduced. He recommended that 


a steam plant be installed, more especially as it would be possible to so 
design the station buildings that any steam raised by the refuse 
destructor could be utilised for the generation of electiisity, the 
necessary power required to produce the forced draught in the destructor 
being supplied by the electrical works. He proposed to instal two sets 
of 100-kw. dynamos coupled direct to compound double-acting vertical 
engines. The battery should be of 300 ampere-hours capacity, which 
he believed would be large enough for the ultimate requirements of the 
district. The boilers, which would be of the water-tube type, would 
be sufficiently large for the addition of one other dynamo set of the 
same size as now proposed. His estimate provided for distributing 
mains to be laid on the solid system in wooden troughs connected up 
by feeders where required. He proposed that 20 arc lampe of 1,000 c. p. 
each be provided. On each of the lamp posts a connection for iucan- 
descent lampe would be fixed so that the arc lamps need not be lighted 
after 11.30 p.m. The engineer submitted three schemes. Scheme A 
provided for the supply of electricity for Burslem and Wolstanton only. 
Scheme B provided for the supply of elechicity for Burslem, 
Wolstanton, and Tunstall. Scheme O provided for the supply of 
electricity in Burslem and Wolstanton and a supply in bulk to the 
Tunstall Urban District Council at the boundary in Scotia-road. The 
Council have sgreed to the Electric Lighting Committee’s rec^m. 
mendation that the sheme for a steam-driven plant sufficient to afford 
a supply of electricity in bulk to Tunstall, referred to in the engineer's 
report as Scheme C, be adopted, and that the works be erected at the 
site in Scotia-road agreed to be acyuired as a site for the proposet 
destructor. As a result of further negotiations with the Tunstall 
Urban District Council, tlie committee recommended that if the Tan- 
stall Urban District Council will agree to take not less than 50,000 
units per annum for a period of not less than seven years, the prices 
for the supply of electricity in bulk be as follows: («) 2d. per unit up 
to 100,000 units ; (^) 14d. per unit for each unit over 100,000 and up 
to 200,000 units; (c) ld. per unit for each unit over 200,000 units; 
that if the Tunstall switchboard is fixed at the central station in 
Burslem, the extra charge for switchboard attendance at Burslem be 
£75 per annum; that Mr. Bremner be allowed to act as electrical 
adviser to the Tunstall Urban District Council and to supervise the 
laying down of electric mains, etc., in Tunstall on terms to be arranged 
by him with the approval of this committee ; that the question of Mr. 
Bremner or the electrical engineer for the time weing ea as electrical 
engineer to the Tunstall Council be considered by the Town Council if 
the above terms are satisfactory to Tunstall. 


Bath.—The electric light inspector, Mr. J. W. Gatehouse, reporting 
on the recent electric light failure, states that a fault was developed 
in the arc circuit, where one of the old mains was protected by a brick 
conduit at a bend. Heavy traffic, combined with tho recent disturb. 
ance to the roadway, had caused the earthing of one of the cables at 
this spot, thereby shutting off the current from the 16 lamps included 
in the circuit. The next evening the same lamps were again out from 
6 p.m. on accouut of another fault, which developed on the opposite 
aide of the road in the exact spot where a fault occurred on July 17, 
1900, and the pitehing was afterwards displaced on Aug. 8 by a 
heavy steam traction engine. This crushing undoubtedly weakened 
the insulation of the recently-laid cable, but not sufficiently for a 
breakdown to occur at the time. Mr. E. Manville, the consulting 
engineer, recommends a further capital outlay upon the electric 
lignt works of £16,598 in order to fit them to bear the anticipated 
next winter's load. The Works Committee do not recommend 
the acceptance of the proposal. Their report says: In report- 
ing against the recommendations of your expert adviser, your com- 
mittee feel that although it is desirable to provide sufficient spare plant 
and to prepare as far as possible for every contingency that may arise, 
yet they are compelled to have regard to the very heavy capital charg.s. 
which the undertaking has already to bear; and that if it is to be a 
financial success it will be necessary for the department to take the 
ordinary risks to which an undertaking of this kind must alwaya be 
liable in order to keep the capital charges within reasonable limits,” 
Mr. Mauville, in the courso of his communication, says: ''The rate at 
which the new buildings have been approaching completion is, unfor- 
tunately, very slow, notwit* standing all the efforts that have been made 
to induce Messrs. Long and Sons to proceed with this work in accordance 
with their contract at a reasonably expeditious rate, and it is apparently 
impossible by ordinary means to induce them to pay due regard to 
their obligations in this respect. Invariably, as a result of my repre- 
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sentative's visit to Bath to inspect the progress of the works, eto., the 
have placed farther men on the work fora few days, but have on eac 
occasion gradually reduced the number again, with the result that the 
work has proceeded as slowly as it well could. It is now so near com- 
pletion that it is perhaps not worth while to take any extreme steps with 
this firm in the direction of informing them that unless they proceed more 
expeditiously the work would be taken out of their hands to be com- 
pleted by some other firm of contractors at their expense, but I think, 
in order to ensure speedy completion, it would be well if you would 
send them an official letter through the clerk informing them that in 
view of the excessive delays experienced by the committee at their 
hands, the committee intended to enforce all the penalties provided 
for under the contract, and that, therefore, esch week they further 
delayed would involve them in extra expense. You are aware that a 
poruon of the switchgear was installed temporarily to enable the new 

lancer and feeders to be manipulated. The rest of the switchgear 
is ready for installation, but owing sgein to the dilatoriness of Messrs. 
Long and Sons there is no gallery at present in existence to erect it 
upon, and it must perforce wait until the gallery is in readiness. A 
certain amount of danger I must point out is incurred in the use of 
the switchgear as at present temporarily erected, and at least it intro- 
duces some menace from the fire point of view.” 


COLONIAL NOTES. 


Dunedin (N.Z.)—The British Weatinghouse Electric and Manu- 
facturing Company, Limited, have received an order from the Dunedin 
branch of Messrs. Noyes Bros. fora 5,000-volt alternator of the rotating 
field type, with direct-connected exciter, The enquiry, quotation, and 
order followed in quick succession by cable. 

Christchurch (N. Z.).— A satisfactory test was made with the elec- 
ttical machinery at the Drainage Board’s auxiliary pumping station 
last month, in the presence of Mr. E. Outhbert, engineer to the 
Drainage Board, and Mr. L. Birks, the City Oouncil’s electrical engi 
neer. Water was pum into the tank from the river, and then 

ped by electricity out of the tank to the main sewer at the 
orcester-street bridge. 


PROVISIONAL PATENTS, 1904. 


ä FER. 8. 

9040. An improved intercommunication telephone system. 
August Eckstein and Francis George Bell, Peel Works, 
Adelphi, Salford, Manchester. 

8045. Improvements in make aud break electrical contacts 
tor induction coils. Fredrick Harold Hall and Constance 
Hall, Unity Works, Highgate-street, Birmingham. 

8059. An improved electrical flre-alarm John Scott and 
William Olark, 33, Turner-street, Shieldfield, Nowcastle- 
on-Tyne. | 

3072. Improvements in cut-outs for electrical conductors. 
George Howard Nash and Thomas  Eedes Eachus, 
Florissant, London-road, Enfield, Middlesex. 

9087. Improvements relating to apparatus for amalgamating 
and conting metals or alloys of metals with metals 
or alloys of metals by the aid of electricity. Henry 
Maurice Wilton Pitt Johnson, 11, Southampton-buildings, 
Chancery-lane, London. 


3101. Improvements in apparatus for rapidly making and 
breaking and varying the circuit of electrical 
currents through the coils of induction apparatus or 
apparatus of like kind. William Ironside Bruce, 65, 
Ohancery-lane, London. 


Fes. 9. 


8169. Improved suspension chain for olectroliers and gas 
chandeliers, whereby the oleotric wires, flexible 
metallic and rubber gas tubing is screened, and 
which is an improvement on the ordinary ornamental 
and suspension chain. Frederick Thomas Ossh, 58, 
Gordon-road, New Wanstead, London. . 

3205. Improvements in electrical measuring instruments and 
apparatus for use therewith. William Olark Fisher, 
24, Albany-road, Ealing, London. 

$211. Improvements in and relating to electric railway 

Harold Emmons Bradley and Eugene Francis 
Bowen, 7, Southampton-buildings, Chancery-lane, London. 

3212. Improvments in flexible conduits fer electric oon- 
ductors. Henry Harris Lake, 7, Southampton-buildings, 
Chancery-lane, London. (James Soule Wilson, United 
States.) (Complete specification. ) 

3216. An improved fuse box for electric cables. W. T. 
Henley's Telegraph Works Company, Limited, and 
William Henry Nichols, 53, Chancery-lane, London. 

3281. Improvements in electric telegraph apparatus. Sidney 
Geo Brown and Alexander Robertson Hardie, 7, 
Southampton-buildings, Ohancery-lane, London. (Complete 
specification. ) 

3236. Improvements in tremblers for olectrical circuits. 

Walter Gordon Wilson and Wilson and Pilcher, Limited, 
77, Ohancery-lane, London. 

3243. Im ements connected with electrico aro lamps. 

uis Carl Henry Mensing, 173, Fleet-street, London. 


$944. Induction transformer for wireless telegraphy reoeiving 
stations. Eugen Ducretet, 72, Cannon-street, London. 
(Complete specification ) 

$951. Prevention of arcing in electrical apparatus. Charles 
Edward Blood, 40, Chancery-lane, London. (Complete 
specification. ) 

3261. Imprevements in valves. The British Thomeon-Houston 
Company, Limited, 83, Cannon-street, London. (The 
General Electric Company, United States.) 

Pex. 10. 

$264. An improved combination switch and fuse. John Bush, 
90, Lausanne-road, Peckham, London. 

$293. An improved electrico lighting arrangement for shops 
and other places. Robert Sinclair, 100, Wellington- 
street, Glasgow. 

3300. Improved means fer autematically reversing the 

of au electric car. Reginald Hewitt Pearson, 

31, Southgate-street, Bath. 

3333. Improved telephonic repeating system. George Clement 
Downing. 8,  Qaslity-court, Chancery-lane, London. 
(Merritt Gally, United States.) (Complete specification. ) 


use en 
system. Hendrik Philip Hartog, 
North Kensington, London. 

3398. Improvements in switches for electric lighting, heating, 
etc. Andreas Peter Lundberg and Gustaf  Oharles 
Lundberg, 477, Liverpool-road, London. 


22, Maxilla- gardens, 


3334. ents in wireless signalling. Louis Heathoote 

Walter, 81, High Holborn, London. 

3337. Improvements in dynamos. Pierre Antoine Joseph 
Lapeyrade, 322, High Holborn, Loudon. (Date applied for 
under Patents Act, 1901, Feb. 10, 1903, being date of 
application in France. (Complete specification.) 

3342. Improvemonts in er relating to telegraph apparatus 
fer ships er other purposes. Peter Ronald Keppie, 6, 
Lord-street, Liverpool. 


| 3944. Improvements in the electric transmission of 


power 
fer autocars and automobiles. La Société de 
Champrobert et Oie., 6, Lord-street, Liverpool. (Date 
applied for under Patents Act, 1901, Feb. 11, 1903, being 
date of application in France.) (Oomplete specification.) 

3356. Improvements in and connected with electric and other 
lifts and hoists. Eugene Ohaudoir, 173, Fleet.str«et, 
London. 

Frs. 11. 


Improved automatic telegraph transmitter. Donald 
i7 3, Lombard-court, London. (Complete specifica- 
tion. 


A now or improved method of making electrical 


Digby Hopcroft, 5, Oorporation-street, Bii mingham. 

An improvod method of breaking the eleotric oirouit in 
the overhead wires of electric tramways and railways 
and in othor auspended conductors and apparatus 
5 Oecil Charles Hewett, 185,  Fleet-street, 

ndon. 


3414. 


3496. ents in electric switches. Wesley Duncan, 
Richard MacDiarmid, and Edward Bruce Bates, 33 
Cannon-street, London. (Oomplete specification. ) 

$429. Electrical tube- machine. Robert William Leach, 


Greswolde, Old Meeting-street, West Bromwich. 

3431. Improvements in telephones John Edward Kingsbury, 
24, Southampton-buildings, Chancery-lane, London. (The 
Weatern Electric Oompany, United States.) 

Improvements in joints or connections for wires or 
conductors of electrical emergy for telephonic and 
other uses aud in apparatus employod therein. 
William Heatley, 55, Chancery-lane, London. 

. Improvements in or relating te electric clocks. 
Henri Alfred Campiche, 111, Hatton-garden, London. 

Improved  oonstruotion of secondary battery or 
accumulator., Giraldus Jones, 22, Southampton · buildings, 
Chancery-lane, London. 

$454. Improvements in electric lampe for use in mines. 

Giraldus Jones, 22, Southampton- buildings, Ohancery-lane, 
London. d 

. Reverse-current oirouit breakers and iudioaters? for 
alternating currents. Leonard Andrews, 14, College- 
land, Deansgate, Manchester. 

. Improvments relating to the charging of accumulators 
or secondary batteries for electric ignition and other 
services. Thomas Herbert Marsh, 18, Southampton- 
buildings, Ohancery-lane, London. 

FE». 12. 

. An improved method of fixing tho covers to electrical 
switches and other articles. John Henry Tucker, 
Sampson-road North, Birmingham. 

Improvements in subscribers’ call signalling devices 
for telephone exchange systems. John Macfee, 65, 
Chancery-lane, London. 

3523. Improvements in hand telephones. Albert Friedlaender, 

14, Lindenstrasse, Berlin, Germany. 
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3540. Improvements in alternating - current wattmeters. 6892. 
Frank Conrad, Westinghouse - building, Norfolk - street, 

Strand, London. (Date applied for under Patents Act, 7140. 
1901, Feb. 20, 1903, being date of application in United 
States. ) (Complete specification. ) 7455. 

S547. Improvements in or connected with electric switches. 
William Kingsland, 33, Chancery-lane, London. 7639. 

3581. Improvements in inoandescent electric lamps. The 
E. E. L. Syndicate, Limited, and George Sweetser, 11, | 7060. 
Southampton-buildings, Ohancery- lane, London. 

3588. Improvement in alternating-current motors. The British | 7983, 
Thomson Houston Company, Limited, 85. Oannon-street, $810 
London. (The General Electric Company, United States.) xn i 

8589. Improvements in alternating-current eleotrio motors $883. 
Tho British Thomson-Houston Oompiny, Limited, 83, | 12193. 
 Osnnon.street, London. (The Genera! Electric Company, rit 


United States.) 

3500. Improvements in means for controlling electrio motors. 
The British Thomson-Houston Company, Limited, 83 
Cannon-street, London. (The General Electric Company, 
United States, ) 

3603. Improvements in olectric oontrolling apparatus for 
electric coirouits. Henry Leitner and Richard Norman 
Lucas, Lynton, Dartnall Park, Byfleet. 

Fes, 15. 

3613. A new bracket to be used for the purpose of carrying 
electric lighting lamps, and which may also bo used 
for displaying goods. Ernest Gladstone Taylor and 
Rufus Leonard Ratclifls, Old Market-chambers, Yorkshire- 
street, Rochdale. 

3631. Improvements in circuit controllers for induction coils. 
William George Heys, 51, Deansgate- arcade, Mauchester. 
(The Varley Duplex Magnet Company, United States.) 
(Complete specification. ) 

3640. Improved means or apparatus for steadying direct- 
current arc lamps. Arthur Brunel Ohatwood, 17, 
Hanover-street, Keighley, Yorks. 

3660. Improvements relating to magnoto-electric ignition gear 
for internal-combustion engines. Rudolf Hennig, 11, 
Southampton-buildinge, Chancery-lane, London. (Complete 
specification. ) 

3665. Improvements in motor controllers. The British Thomson- 


237650. 
23876, 
26783. 


27734. 


27900. 
37924. 


991. 


Commereial and Industrial.— 


Alliance Electrical Co.,5 cent. rebel cc Eror, Nos. 1-70,000 
Aron Electricity Meter Oum, Pref. Shares, 1- 125,000 
British Insulated and Helsby Cables, Ord., 1-10),000 .... 


Brith pal pers Houston Co., 44 per Sent. lst Mort. Deb, 00 


Rail bond for electric tramways and light railways. 
Zealander and Cummins. 

Electric railway apparatus. Carolan, (General Electric 
Company. ) 

Boxes for electric conductors. Carolan. (General Electric 
Company.) 

Standards and trolley boom controlling apparatus for 
electric tramoars and the like vehicles. Hiudley. 

Electrio pumps. Ellis. (Automatic Eletrico Pump 
Company.) 

Electrical insulation of metal pieces. Davy. 

Electric cables. Claremont and Seaver. 

Circuit-breaking fase. Dixon. 

Ozoniser of high frequency adapted to be directly con- 
nected to a dynamo. Otto. 

Apparatus for determining the length of waves and 


observing the oscillations in eleotric oscillation 
systems. Franke. 

Electric signalling apparatus for railways. Danneels. 

Autographio and other telegraph systems. Korn. 

Electrically-operated points and switches for electric 
railways. Breedlove and Grant. 

Safety device for the switches of electrically-driven 
suspended railways.  Hearson. (Adolf Bleichert and Oo.) 

Telephone systems Hardegen. 

Safety devices for electric railway systems. Gibbs. 

1904. 
Electric incandescent lamp. Regnart. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. git Last price 
£ 


i 3ng /16 
ee 6-64 


OO pe ni 


6 per cent. Cum. Pref., 1-100, i ———— seas So 
—— 444 per cent. Mortgage 'Debentur J00 .. 108.157 


6 „% „%% % „%%% „6 „%%% 


Houston Company, Limited, 83, Cannon- street, London. took, Red NR 8 103-105 
(The General Klectric Company, United States.) Britian RR e BIN AUR ONE DNE ORIS TERIS D cn sirai 
3666. Improvements in electric switches. The British Thomson- ur gis per or 125 Mortgage Debenture Stock .. 100 — SS 
Houston Company, Limited, 83, Oannon- street, London. | Brush eotea En ss Ordi „Non. 1-106,731 . 2 ži ERE 
(The General kleotrio Company, United State.) — 4 per cent. la 8 10 Sho 
3677. Improvements in regulators for alternating · ourrent ^ cent. 2nd Debenture Stock .............. 100 .. 841-89 
motors. Marius Latour, 7, Southampton a buildinge, Callender be able, Debentures .............. eene nnn ae — 104114 
Chancery. ane, London. (Date applied for under Patents 5 per cent. Frei D — 5 
Act, 1901. Feb. 14, 1905, being date of application in — and 3. i RÀ m 35 
France.) (Complete ‘specification. ) turen . . l. = - 
3690. Improvements in anti-vibration hangers, especially Binon and Swan Ü nito 15 15 AW Sharan, erar 1 5 5 zi 
me to Nernst electric lamps. Percy Alfred 5 per gont. 8 VVV ns as pa 
palding, 522, High Holborn, London. Electri odnatraction, Limited’ N 1 ü ii. 11% 27 14 
3691. ——— ia ^d reta bs aee d: indie dri = T per seat’ Fe Lo . 08 — 710 
switches. erbert Sefton- Jones, „ Hig olborn, por cent. Perp. lst Mort. Deb. ................ — : 
London. (Hermann Schor, France.) , bias i 5 per $ 0500.8 percent Came P. - 199 2 DET f 
3692. Improvements in electric bells or gongs. William 4 per cent. 1st Mort. Deb. Stock ................ 100 .. 95-98 
Arthur Heyes and Lancelot Ovid Heyes, 6, Lord-street, | W. T. 2 8 s Ordinary .............. 5 — pen 
Liverpool. per cent. Debenture . . . 100 . 108-1 
3694. A new or improved coherer for wireless telegraphy, | Indis Rub er, Gutta Percha, and Telegraph Works ...... 10 . 18-19 
Fernando Ortega, 6, Lord-street, Liverpool. (Date applied parker Å per Timited Ord hate ce ae "n = 14248 
for under Patents Act, 1901, Feb. 16, 1903, being date of | Telegraph Construction and Malntshanes. . . . ... dd I 
application in Spain. (Complete specification. ) per cent, Bond 222 2 100 . 101-104 


COMPLETE SPECIFICATIONS ACCEPTED. 


Electric Lighting and Supply.— 


m Y re MES. 

Y ` — con e au DY. .. ex 

To be published March 3, 1904. Bournemouth and Poole, Ordinary ....................— — 124-13 
1903. —— 4% per cent. Cum. Pret., neg -15,000 ............ 10. 94-105 X 

3170, Electric brakes for cars. James. (Algonquin Electric : per cent. Cum. Second took. 15 1. 2,600 ... . eA £ EET zu 


Brake Company.) 


Bonet bnt) Electric Light ne Power Co., 44 per cent. 


3658. Motors and re ting devices for electrically- benture Stock, Reel 4 1C0 .. 100-105 
propelled vehicles, Raworth. P" | promptos and Hensngion,Griry. ee pi 
3888. Contact stud and fixing for use with surface-contact | Calcutta Electric 01 20.800 J. Ordinary, Nos. 1-40, 000 6 . 6-7 
systems of electric traction. Griffiths and Bedell. Cambridge Sesto barely Gompany, Ltd. Bi0 Ora *: oe A z D 
4393. Eleotrical appliances for the prevention of the racing £10 Ord. . 6 m 
of marine engines. Maclean. 88 Electric $ Zu pn Ld.,4 2M r cent, Guar Deb, Stock T. ae 97080 P 
4442, Rail bonds of electric railways. Baner, (Helios : sank Cum Prat. V 18 . 55 
(Elektricitäts-Aktiengesellschaft.) A city Undertaking,” 44 p.c. Cum. Pref., 1-40, d a — 285 
4698. Electrical measuring instruments. Fergacon and Kelvin | Chelsea Electricity Debentüre Stool, Red. (Prov. Certa.).. 100 Ll (rh nn 
and James White, Limited. — dur bob 9 o OE 100 — 106-109 
6989, Electric sparking devices especially intended for firing | “ty of London, Ord 5 no C 
the charges in internal-combustion engines. Bradley 5 per cent. Debenture Stoc...... 100 — 121-126 
and Edmunds. 44 per cent. 2nd Deb, Stk. Prov. Certa. (all 5400. — 101-104 
6484, Alternating electric current transformers, Carolan, | COW or Pero Oum Pro prot cial Ordinary E - 
(General Electric Company.) 44 per cent. Debentures Prov. 5 10 — 199.118 
6487. Alternating electric current induction motors. Carolan. Edmundsons' Electricity Corporation, Ordinary, 1-50,000.. : a da 
(General Electric Company.) 5 gor cent. 11. 100 — 193-106 
6488. Alternating electric current transformers. Carolan, | ElectricL mio ean Id., uSp A Rd 900 100 " aw 


(General Electric Company.) 
6497. Electric railways. Oarolan. (General Electric Company.) 
6500. Dynamo-electric machines. Carolan, (General Electric 


Folkestone Electric 8 td, Ord. Nos. 1-10,000.. .... 


1 
i 

82 

N 

» 

a 


§ 
per cent. F k, Red.. 100 


Hove Electi Lighti st Dob. B ‘Ord, 115,000 .......... 58 „ 115 
Kensington & Knights ridge Elec. Lt. „Ltd., Ord., 1-21, 000 5 1 
Company.) CI percent. Debenture Stock Red 100 


i 
Bt 
8 


$20 THE ELECTRICAL ENGINEER, FEBRUARY 19, 1904. 


Amount Amount . 
Name. paid. Last peice. Name. paid. Last price 
£ s £ £ 
Kensington and Knightsbridge and Notting Hill ........ 100 . 105-106 British Blectric Traction Ord. 1-300,000 & 60,001-90,000.. 10 94-10% 
Kidderminster and Dist. Elec. Lighting an and Traction, Pref. 10 — 9. ——C 6 per cent, Om. Pf., 30,00 i- 0, O0 cce eese 10 . 1641 xd 
London Electric, 659 5 2 66 6 6 2 „ 6 „ 6 %%ũ %%% „„ „ .. 3 ee 1 Spero Perpetual Debentare Stock... 100 e 125 
5 6 6 %%%%%%„„„„„„ „6% „„ „6 „ „ „ „6 „6 ee 6 6 Buenos Belgrano Tram., Ord. 0 6 „6 0 6 m 
r cent. lat Mortgage Debenture Stock, Red... 100 .. - — TA "6 per out. Om. F. 140 doo ———— E m 
JJ 8 10 „ 177. —— . 6 per cent, Om. F., I. 7,600 ... .... ... 8 I 
per oent. t Mo Debenture Stock ` 100 ee 109-11 — — 5 per cent. Deb. Stock, Red. . 5 6% %%% %%% „% „„ %%% %% 100 e. 104-1 
Der cent. Mortgage ture, Red. 662 2 2 2 6 „ 60 100 es 86 93 ve— Prov. Oert. , all pai €e00905*0005006006800560092000000009€9 as 98-101 
Newcastie-u 7. cae Gee ue 83 101 Cape Electric Tramways ,Nos. 1-480,000....... 3 - 13-2 
J ve ME SRM eens .. 100-103 City of Birmingham Tramways, r cent. Cum. Pref. 5 us Aa 
Notting Hill Electric i hting 7ͤ MEC RN x 15-14 4 dent. lst Mortgage Deb., 1-5,000 (1917) .... 100 
4 per cent. First Mo . Debs Nos. 1-600 (Reg). . 102 Colombo Electric Tramways and Lighting, 5 per = 
Oxford 1 er peeps ced 1-96 ana. -14,510............ . 5&6 Mortgage Debentures Stock, Red. ..................* .. 2109-106 
Meri cent. Debenture Stock ................ 100 87-100 Oork N c Tramways and Lighting Oo., Ordinary...... — 1514 
Royal Elec rigor ies ves ithe eas $4 per cent. First — 6 per cent. Cum. Pref......... eovecccene 66 2 6 660 10 [T 11-18 
Mortgage 6 %%% „ „ „ %%% „%% „%% „%%% „„ „66% as 95-102 — Debentures 6 „ 6 % 6% „% „67% ees 96-00 
— Marketa peu lo Supply, Ltd., Ad., 1-12,000.. 5 — -33 Dublin ablin United TERUEL (1896), Ord., ‘Nos. 1-60,000 ...... 10 . 124-13 xd 
N 55 e 6e 6% % % % % % %% „„ „ 6 6 „0 PS ry —À „ ithín 14 "TYTYTEXZEILI) 20 ou anor 
south e«ac2s0990000€0€0000200099909592099 RERET) 3 ” per cen 55000099990 em a 
Zouth London, Pall Mal, Ordinary, 101-90,080 .......... 5 ` 1416 Imperial ways Ordinary............... e e Al ce SE 
„ Pref. ee€»*0006006009560600€90€9099$025290009€0000€0 5 ee 89 xd 6 per cent. Cum. Pref.. *9606096000000€0€6095000900906060606060€9 all ^ nt 
aie t oons. Don. ordinary, 8-30,007 . eseseeesea ecc 100 ee MaN Isl I E and e"cc(sc02999 5 ve cont, as 1 114 
o Supply Co., Ordinary, 8-30,007 .......... = sle o e 0 and Ligh r oon 
5 per cent Cumulative Preference, 60,001-80,000 5 .. 2 18. Cum. Pref., Nos. 30, 001-60 “60,060 ere 1 8 Vs oka 
Westminster, Ordinary . weveseede: Ô e 4 per cent. Debenture Stock.....--.----------«- 100 .. £0-95 
— — 6 per cent. Cum. Pref., "110,101-138,251.......... 6 — 6-64 idderminster and District Lighting and Traction, Pref... 5 .. 34-4 
Petes United 1 5 eee Pref. ....... ; m "m uM 
—— oen 8 tock, ee 
Electric Railways.— Metropolitan Electric Trams. Deferred 2100 i-i, ,514,016 1 5 Miete 
don Ordinary 9 9*B᷑ 32 666% „„ „„ „666 „ „6 6 „6 „„ „„ 6 660 100 - 93-96 xd Pr ican i 6. T $9 vvv Se we, cess even =s i 
RTT a pa cont Pref. deferred..... ee eee LE E E EEEE EE] 00 ee mo 171 Pref. eee ee ER ewe b es 12 
C d . X . **9.e0e(0006000900600€60909720600€99 ae 
— — A p.c. Deb. Stock (Prov. t Gorta., f fully paid).. 100 .. 110-115 5 per cent. M Debentures 11,715 (Regd.). 100 .. 
Clty and South London, rem ui s: 10 .. 50 Oldham, Aston, and Hyde tramway, nary / ~- 104-108 
—— 4 per cent. Debentare Stock.. V 100 — 109-112 b per cent. Cum. Pre£........................ · 10 - ll i 
p per cent. Pref. Stock '91 . —ͤ—ͤͤͤͤ 100 .. 123-1% xd Perth Ele; Tramways A. )5 cent, 1 Mort, Deb. Btk. 100 .. 89 
: 8 2 . 100 — 119122xd | Potteries Electri Be, 600 e 10 8 
— 72 55 t. 1 O „„ s 118-121 xd b per cent, Cum, Bret., 1-20,000 ............. I 15 - idi xd 
.. renee = I RB | South Lancashire Ei sre and Bre Gamapaay 
4 per cent. Mortgage Debentures, Red., 1-1,700.. 100 à Lnd S101 133 6 per eunt. ee etches i = i 
Waterloo and City, VVV = i —— £528,095 4j per cent. Debenture Stoch - . . 100 p. e. 100 p. e. 
ric Tramways.— 
5 in 4 P Telephones.— 
aps ermanent 6 per cent. Debenture Book, 1898... 100 .. 125.130 . eec. M0 — 102-108 
blackpool and Fleetwood Tramrosd ,.. " 3:36:06 7 FAM D 1 jn „ WOON MESE ETE TT - 2 
Tram wa. nv Lim., Ord. - 6995659595526 oe — Cum. Firat Co we 0200 0006 020008 a eus Md 
» b per cont, Cum. Pret., Nos. 1- 1-7 75,000 cec "2c2c0*9 5 ee 3 ——— 6 per cent. Cum. Second 9999 & 62 „% 66 00 00 Q5 10 =o 11113 
—— Non.Cum. 5 per cent. Pref. ray Oo Ord, No 600.. 10 .. 10-10 ——— 4 per cent, Deb, Stock. Ned. . 100 — 100-102 
— aj per cent. 1st Mt. Debe., Nos. 16,250, o of SAO each 40 .. 105-105 p.c. | Oriental Telepbose and Nlectrio Company ~.--... 1 11 


TRAFFIC RETURNS AND ACCOUNTS FOR ELEGIR RAILWAYS AND RANA 


Traffic Returns for Increase or 
week decrease, 
Line. 
Ta Current 
Ending 1904. 1903. | Week, oakin 
yE. £ £ 
Aberdeen Corporation........ Feb.15 1,034 815 | + 278 | + 8.876 
Ayr Corporation »2* b. 162 157.1 + 5/4 167 
Birmingham Tramways ...... FA 302 —. : pd 
Blackburn Corporation ...... 2. nid ; 68 669 | + 93 +38.818 
3lackpool Corporation........ Ka A 2: 9 5l ) — 33 231 
Blackpool-Fleetwood Trams. a 185 188 | — 2 16 
Bolton Corporation „ 14| 1.579 | 1532 |+ 47 + 8,922 
Bournemouth Corporation.. SN 853 € =z Jà 
Bradford Corporation ........ , 14| 3,359 3,205 |+ 154 419.370 
Brighton Corporation TET »x "28 7 9 152 13 + 2.6517 
Bristol Tramways Company... „ 12 4,60} 4.323 4 281 * 
Burnley Corporation . 883 663 | + 221 = 
Burton Corpor · tion x 14 302 2 
Cardiff Corporation »-29| 2,914 1.555 4 317 | 422.537 
Carlisle Tramways Company. „ 15 170 140 |+ 70 + 192 
Central London Kailway...... „ 6| 6,994 7.038 | - TIE" T" 
City & South London Railway) ,, 14 5,29; 3107 | + 190 f 
Cork E. T. and L. Company . VE | 377 399 | - 22 | 30 
Darwen Corporation e AA 210 197 4 13 — 27 
Dover Corporation ........-- 2 k. 169 17] | — xd A 
Dublin & Lucan Electric By. ; 14 91 0 | + + 561 
Dublin U. T., electric cars. „ 12 3,672 3,659 |+ 13 
Dublin 8. District, Electric .. oe el 701 53 f 
Duadee City Tramways ...... . 30 0 782 ＋ 18 - 
Eas; Ham Corporation 5 18 92 14 |+ 84 + 8,182 
Facnworth U. D. CCC. = 
Glasgow Corporation ........ . 13| 12684 | 12.630 ＋ 54 +52.104/ 
Halifax Corporation.......... 4. 10 3.195 2074 | + 121 + 6,303 
Huddersfield Corporation ... . 18 1.077 1.43 ＋ 34 
Hull Corporation, E. 88. 13 ) 1715 | + 321 + 6,76 
Ilkeston Corporation ........ PES 12f 2 E 
Kirkcaldy Corporation ..... s 0 123 = 
Leeds Corporation .......... . 15| 4,902 1852 |+ 50 
Liverpool Corporation........ „ 6| 9^4 128 |-- 520 + 2,694 
Liverpool Overhead SINN: | 4. 14| 1481 1.482 1 4+ 5354, 
Loudon County Council . * Wer 9 373 3035 41.330 4-7 A 
Lowestoft Corporation ..... Jan. 30 125 
Nelson Corporation ........-. Feb. 1 | K 
Newcastle-on-Tyne Corptn. . „ AS) 377 3039 J g'i 
Portsmouth Corporation 1 15 71 1:205 | + 16 
Rochdale Corporation . Jau. 25 107 r i 
Rotherham Corporation ...... Feb, 11 107 
3alford Corporation .......--- Jan, 1 : 2 , l , 
Hheffield Corporation ........ Feb. 14 Ll 
Southampton Corporation .... | J 2 i 
Sunderland Corporation au eA ac 14 1.07 1.01 T 42 
Wallasey U.D.C. „e.e moso seos l 771 4 48/42 


* Includes maintenance of permanent way and proportion of profits 
h Per mile of single track. c Include rail and tram. d Including ott paid 


Miles of 
Accounts for ` 
single track ccounts for past year Cost 
open. -— — 
Total P C il erar per 
" 'ota assengers ar miles Car ile of mile. 
1904. | 1903. | Ending receipts carried, run. s' Pd mile. track. 
£ d. d. £ | d. 
194 19} May 31 37,931 9,099,715 794,641 0:988 1302 1,970 6:1 
: 8 Sept. 25 12,503 2,979,276 290,099 |100 10°34, 1,560 | 47 
1 64 — — — — -|- — ads 
24 24 March 250 40,964 7,234,106 826,558 1°36 1187 | 1,705 7°44 
174 | 17, „ 31211,168 | 6,169,121 784,443 |152 | 108 -— | _ 
164 | 164 Dec. 31| 30,923 | 2,049,677 584,989 |362 | 1268) 1,932 | 6:99 
88 38 |March 519 85,704 | 17,761,605 | 1,896,247 |115 |1075| 3,430 | 5:87 
104 104 — — — — — — — — 
77 41 | E — - — — 
74 61 $i. 10,432,508 1,051,928 100 | 10°10 — — 
914 514 Dec. 31 223,480 41,192,899 5,724,114 1:30 9:38 | 4,948 | — 
84 zx 
z s nm 2,216,583 | 320,1294 | — | — * 
6 6 „ 51/557,225 | 45,505,110 | 1,276,971a 187 6650 59,076 | 356a 
61 6 „ 91/165,005a| 19,069, 519 = — x: — s 
7°23; 7'23 March 319 12,341 2,560,155 294,219 1°25 11:65 uur 9-36 
4, | 3 - — - — — — 
- Dec. 31 5,796 564,796 102,087 3'81 | 15°62 359 768 
46 46 | March 31,126,121 | 24,553,135 | 3,429,356 | 1°23 8°82 2,741 | 506A 
22 | 2 May 15| 35,874 | 9,084,522 752,814 0°93 |11:276| 1,630 | — 
10°75 | 10:75 | March 319% 25,541 9,971,557 650,224 t'l 9°55 | 2,357 — 
128 | 124 489 b| 7-4 


24 May 319,656,572 | 177,179,549 14,008,750 0:88 11:25 5,489 b| 740d 
513 ai J! : - — | — 
34 31 March 31| 55,651x 9,758,213 1,218,539 14 11°14 | 1,618 6'32 


19 „ 31 87,707 21,065,999 | 2,218,696 |100 | 8:49, 5,004 | 50 
77 77 March 254 252,656 91,2 39,779 5,773,651 lll 1091 5.285 -— 
103 101 Dec. 51,504,504 108,906,472 11,705,425 111 | 10°34) 5, 000 683 

154 154 June 30 79,252 10. 466, 726 986,185a | 1:982 |19°30a; 5,110 — 8 
19 IU \ 
ar ot 
3 - — 1 
" March l i 474,122 379,119 108 1095 | 4,175 6:17 
) ) Qe pt ) d i | 8.157 1:24 13°17 1,643 -— 
t + March 51 } |! 127,45 1:58 10°27 . i 59 
} | Mar. 207 216,509 | 56,812,013 | 4,926,085 0-904 10*428| 7,510 | 70 
11 11 „ 51 35,874 9,084,522 752,814 0-946 11:436, 3,760 : 
18°48 | 18°48 „ Sly) 59,930 | 13,9 7,121 1,270,957 103 |11 $245 | 64 
10 10:5 „ 319 51,471 5,685,182 654,742 150 11:55 5,593 703 
id to the tramway companies for term of unexpired leasc. a Train mile. 


lon. f Including one section of horse traction, g 1903, A Half-year’s figures. 
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NOTES. 


. The Northampton Institute.—To-night Lord Kelvin 
18 to distribute the prizes at the above institute at Clerken- 
well. The programme gives promise of a most successful 
function. 

Electricity in Mines.—In reply to a question in the 
House of Commons last week, Mr. Akers-Douglas said that 
the departmental recommendations of the Electricity in 
Mines Committee would be open for discussion when the 
vote for the Home Office was under consideration. He did 
not think therewas any reason to depart from the ordinary 
parliamentary procedure in the matter in order to arrange 
for a special discussion. 


The Electro-Harmonic Society.—At the ‘ Ladies’ 
Night” concert to be held at the King’s Hall, Holborn 
Restaurant, this evening, the chair will be taken by Lord 
Claud Hamilton. A good programme has been arranged. 
The vocal music will be provided by Mrs. Helen Trust and 
Mr. Robert Hilton. For the instrumental music Messrs. 
T. E. Gatehouse, B. C. Goodhead, and A. E. Izard are 
responsible, and they will be assisted by the usual orchestra. 
Mr. Ernest Cherry, Mr. Ulph Smith, and Mr. J. M. 
Campbell will contribute several character and humorous 
sketches. 

Municipal Electrical Association.— We are pleased 
to hear that the Incorporated Municipal Electrical Associa- 
tion have petitioned the Local Government Board on the 
question of allowing the metropolitan borough councils to 
become members of the association. These councils are 
supporting the petition, which will find favour with busi- 
ness men. We trust that on receipt of it the Local 
Government Board will issue instructions to the auditors 
that expenses incurred by the councils due to the member- 
ship of this association shall not be surcharged, as they 
have been in the past. 


The Carnegie Trust.—The annual report of the 


Carnegie Trust for the Universities of Scotland, presented 


at the annual meeting held in London last week, shows 
clearly the good work being done under the scheme for 
assisting education financed by Mr. Carnegie. The details 
of the report would occupy more space than we have at 
our disposal, but we are pleased to see the scheme of 
endowment for post-graduate study and research has 
actually commenced. Five fellowships and 15 scholarships 
have been awarded, besides smaller grants to 50 applicants. 
This research work, if properly controlled, will be of great 
service to the country at large. 


St. Marylebone Lighting.—The Mayor of Maryle- 
bone, in a courteous and statesmanlike letter, has urged 
the ratepayers of St. Marylebone not to oppose the Bill 
which the Council have now the authority of the ratepayers 
to bring before Parliament. In the letter he points out 
that efforts should rather be directed towards the amend- 
ment of the Bill, as whatever happens, parliamentary 
sanction to a Bill even in an amended form will be required. 
He details the various possible results of negotiations for 
the management of the undertaking, and shows that at the 
worst the inhabitants of St. Marylebone will not be nearly 
so heavily rated as the extreme opponents to the Bill have 
led one to suppose. 


The American Institute.—The November number 
of the Transactions of the American Institute of Electrical 
Engineers has reached us. It contains an important paper 
with discussion on “ The Conditions Governing the Rise of 
Temperature of Electric Railway Motors in Service,” by 
Mr. Cary T. Hutchinson, and another describing “A 
Graphic Recording Ammeter,” by Mr. A. H. Armstrong. 


The other two papers printed in this volume are The 
Electric Conductivity of Commercial Copper,” by Mr. 
Lawrence Addicks, and “The Comparative Behaviour of 
Floating and Booster-Controlled Batteries on Fluctuating 
Loads,” by Mr. L. Lyndon. The present issue has been 
considerably delayed by the fire which, as reported a week 
or two ago, destroyed the institute print shop on Dec. 28 
last. | 

KElectricityin CoalMines.—Mr.George H.Winstanley 
gave an interesting address before the members of the 
Manchester Geological and Mining Society recently, in 
which he spoke in favour of electricity as being an ideal 
form of energy for mining purposes. He concluded that 
the application of electricity on proper lines was no more 
dangerous than the application of energy in any other form. 
As a rule the plant was not so costly as compressed air, and 
the cables were much more convenient to instal then the 
air-pipes. Mr. Winstanley said that he had investigated a 
number of so-called accidents which had occurred in coal 
mines, and was satisfied that it was not electricity that 
was to blame. It was too frequently the employment of 
unsuitable appliances or the misuse of proper appliances, 
and in some cases the result of woeful. and unpardonable 
ignorance. 

Physical Sooiety.— At the annual general meeting 
of the above society on Friday, the 12th inst., the following 
officers and council were elected for the ensuing year: 
president —R. T. Glazebrook, D. Sc., F. R. S; vice-presidente— 
those who have filled the office of president together with 
T. H. Blakesley, M.A., C. Chree, D.Sc., F.R.S., Prof. J. D. 
Everett, D.C.L., F.R.S., and J. Swinburne; secretaries— 
W. Watson, D.Sc., F.R.S., and W. R. Cooper, M.A.; 
foreign secretary—Prof. S. P. Thompson, D Se., F.R.S. ; 
treasurer—Prof. H. L. Callendar; M.A., F.R S.; librarian— 
W. Watson, D. Sc., F. R. S.; other members of council 
C. V. Boys, F. R. S., W. Cassie, M. A., W. B. Croft, M. A., 
H. M. Elder, M A., Prof. J. Perry, D. Sc., F. R. S., A. W. 
Porter, B.Sc., W. A. Price, M. A., Prof. F. T. Trouton, 
Sc. D., F. R. S., W. C. D. Whetham, M. A., F. R S, S. A. F. 
White, M.A. 

The Metric System.—Lord Belhaven aud Stenton 
in the House of Lords on Tuesday introduced a Bill 
founded on the report of the Select Committee of the 
Commons of 1895, which seeks to render compulsory, after 
a certain delay, the adoption of the metric system of weighta 
and measures. In a long oration the mover described the 
alleged disadvantages and complications of our present 
system, and spoke in enthusiastic tones of the advantages 
of the metric. He was strongly supported by Lord Kelvin, 
who held that compulsion in this matter would not create 
difficulties, but would make difficulties easy for the world. 
Lord Colchester, Lord Wolverton, Earl Spencer, the Marquis 
of Lanadowne, and the Earl of Rosebery joined in the sub- 
sequent discussion, which was generally favourable to the 
measure, and it was read a second time and referred to a 
Select Committee. 

Electrical Developments in Austria.—The British 
Consul at Trieste reporte that the Kerka (Dalmatia) elec- 
tricity works, developing 20,000 h.p, will be opened 
shortly. A great part of the power generated will be 
transmitted to Sebenico, where a calcium carbide works 
has been erected. The transmission line will be 73 miles 
long. The central station at Jaruga contains two 5, 500-h. p. 
sets, and it is anticipated that the annual production of 
carbide will be 5,000 tons. The consul states further that 
the company formed for the utilisation of water power of 
Dalmatia, under the name of the Società Romana, has also 
commenced operations on the Manojlovac waterfall, from 
which it is hoped that 25,000 h.p. will be obtained. There 
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will be altogether 30,000 h.p. from the four Kerka falls, 
and the annual production of calcium carbide will be 30,000 
tons. 
capital expenditure of about £150,000. 


Electrical Coalcutters. — Mr. 


advance of the Germans. 


taken up the question of electrical coaleutters. 
for driving these coaleutters. 


to the motor which it does on a direct .current motor. 


English manufacturers are now taking up keenly the supply 


of three-phase plant, so that work need not go out of the 
country. 

Competition in America —For some years the 
heavy electrical engineering work in the United States 
has been in the hands of two large firms. These firms, 
after crushing all rivals, made a working agreement 
between themselves, and have thus had a free hand in 
their home market. This agreement went so far as to 
secure community in patent rights between the two com- 
panies. Now there is news of another large firm, well known 
as steam engineers, taking up electrical manufacture on an 
extensive scale. We refer to the Allis-Chalmers Company. 
The manutacture by the electrical firms of steam-turbines 
is said to have led to this step. The Allis-Chalmers Com- 
pany will now make a steam-turbine, and have also secured 
new designs for a gas-engine of the Niirnberg type. 
Hydraulic turbines will be another departure, the designs 
for these being obtained from Messrs. Escher, Wyss, and 
Co., with sole manufacturing rights in the States. The 
electrical side will be under the supervision of Mr. John F. 
Kelly and Mr. W. Stanley, jun. It will be interesting to 
see how this new departure will be met by the two com- 
panies most affected. We should not be surprised to hear 
of extensive patent litigation being resorted to. 

Vapour Tube Telephone Receiver.—The Zleirical 
World records a patent issued to Mr. Peter Cooper-Hewitt 
describing an important application of the vapour tube for 
reproducing variations of current in an electric circuit, the 
latter being either wholly independent or a branch of a 
divided circuit. The striking feature of the principle is that 
it enables the production in the secondary circuit of electrical 
variations of greater magnitude than the original electrical 
variations in the primary or transmitting circuit. In other 
words, it offers a solution to the problem of the telephone 
repeater. As illustrated and described, a magnet in the 
telephone transmitting circuit is in close proximity with a 
vapour tube, and the telephone receiving dovice is in series 
in the vapour tube circuit. In one form shown the core of 
the magnet in the transmitting circuit embraces the vapour 
tube. It is stated that the amplification of the electrical 
variations in the secondary circuit is due to the fact that 
a given magnetic variation may cause a wider fluctuation 
of effective resistance in the gas or vapour than the 
fluctuations of electrical energy producing the variation of 
the magnetic field of force. Accordingly, by employing 
the vapour tube the vibrations of the circuit are magnified, 


The electric works wil when completed absorb a 


H. Cunningham, 
writing to this week’s Society of Arts Journal, adds to 
what he previously said in the discussion of Prof. Boys's 
paper on Thermit. He now says that in the design of 
electrical coalcutters he believes English engineers are in 
He also considers that the efforts 
now being made will result in our reconquering the electric 
power industry in the same way as we are now reconquer- 
ing the motorcar industry. The recent reports which have 
been abstracted in our columns show the keenness with 
which the mining engineers in the North of England have 
It will be 
remembered that the report of a special committee appointed 
to look into this matter was in favour of three-phase motors 
It was shown that with the 
three-phase system the jambing of the cutter, which is 
unavoidable in certain seams, does not involve the damage 


not by induction effects, but by varying the ohmic resistance 
of the circuit in which the apparatus is placed. 
High-Speed Steam Railway Service. — As an 
indirect consequence of the Marienfelde-Zossen high-speed 
electrical railway trials, experiments are being made on a 
number of German railway lines with a view to investi- 
gating the working conditions of a steam railway service 
with increased speeds. On the Cassel-Hanover line, for 
instance, the trains tested are made up of gigantic high- 
speed locomotives and solidly connected six-axle cars, 
warranting a mean speed as high as 81 miles per hour. 
This speed would enable the journey between Berlin and 
Hamburg to be completed in about two hours, and it is 
stated that two such trains wouid be sufficient to cope with 
the present traffic. Iu the case of these experiments giving 


satisfactory results, it is thought probable that already next ' 


summer some specially suitable lines will be arranged for a 
similar increased speed service, the more so as the Berlin- 
Zossen trials have shown existing permanent ways (provided 
they be fitted with heavy rails) to be fully suitable for a 
similar service. Even in the case of the introduction of 
electric high-speed railways being postponed for economical 
reasons, a material improvement in the German high-speed 
railway service may therefore be anticipated as far as lines 
with specially dense traffic are concerned. 

Electricity and Fires.—The records kept by insur- 
ance companies in Canada and America clearly show that 
electrical work is not so well organised from a safety point 
of view in those countries as in England. For instance, the 
Fire and Light Committee of Montreal for the last three 
months of 1903 record no less than 150 electrical fires. 
An analysis of the Montreal report shows that 22 fires 
wore due to crosses of telephone, telegraph, and low- 
potential wires with high-tension circuits. Seven pole and 
tree fires are also recorded. It is clear that underground 
wires would have prevented these fires. Nineteen were 
due to wires grounded on gas-pipes ; 11 to defective wiring 
of fixtures : five by flexible cords wrapped round gas- pipes, 
the current having punctured the pipe and the gas had 
ignited; three by short-circuits in mouldings; three to 
open link fuses in porcelain cut-out bases ; 15 to overheated 
resistance coils and heating devices, and nine to incan- 
descent lamps coming in contact with inflammable material. 
It will be seen that all these fires were due to preventable 
causes, and this fact emphasises the necessity of adopting 
some method of better supervision in the carrying out of 
electric light fitting and wiring, and also of educating the 
public in exercising proper care in the use of electrical 
apparatus. It will be seen also that a large number of 
these fires, the cause of which could be traced, were due to 
the use of overhead distribution systems, which are not 
allowed, as a rule, in this country. 

London Traffic Commission.—Sir Theodore Martin's 
evidence before the Royal Commission on London Trattic 
dealt largely with the question of parliamentary procedure 
in the promotion of new lines in and around London. His 
experience as a parliamentary agent for nearly 60 years 
makes his opinion valuable, even if somewhat biassed in favour 
of things as they are. Thus Sir Theodore Martin saw no 
reason why any fresh tribunal should be appointed to con- 
sider the lines that might be so proposed. No efficient 
tribunal could be constituted without creating additional 
expense. To be effective, the members of such a tribunal 
must be men of large experience, probably men in the 
receipt of large professional incomes, and any decision they 
might come to must, he thought, be open to revision by 
Parliament. The interference with property was so serious 
that no decision but a parliamentary one would give satis- 
faction. The amount of capital involved would also be so 
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great that it seemed to him to be peculiarly the function of 
Parliament to deal with this question and to secure the 
interests of the publio, as well as those whose property 
might be interfered with, and also not only to see whether 
the object proposed could be obtained at the estimated 
expense, but whether it would not be obtained with too 
great an interference with property and at too great a 
price. That being his view, he considered that the present 
system of submitting all projected railways to the arbitra- 
ment of parliamentary committees could not be improved 
upon. 

Institution of Mechanical Engineers.—The annual 
general meeting of this institution was held last week. Mr. 
J. Hartley Wicketeed, the presideut, occupied the chair. 
The secretary presented the report of the council for the 
past year, from which it appears that the number in all the 
` classes of membership on the roll of the institute at the end 
of 1903 was 4,211, thus atfording a net gain of 319 during 
the year. Since the institution took possession of its present 
home in St. James's Park the numbers have shown a most 
satisfactory increase, the advance in membership being 238 
in 1899, 243 in 1900, 525 in 1901, and 402 in 1902. The 
total number of members of all classes elected during the 
past year was 442, the ditlerence between this total and 
the net gains being made up by the removal of names 
through desth and other causes. Among the losses of 
membership through death must be mentioned Sir Frederick 
Bramwell, who joined the institution 50 years ago, and 
was president in 1874 and 1875; Mr. F. C. Marshall, the 
well-known Tyneside marine engineer; and Mr. G. B. 
Lloyd, who was elected in 1854. The balance sheet showed 
a satisfactory financial position. Reference was made in 
the report to the work of the Alloys Research Committee, 
of which we have previously made mention. Other research 
committees are engaged on investigating the problems con- 
nected with the steam-engine, Mr. W. H. Maw being chair- 
man and Prof. D. S. Capper reporter ; the gas-engine ; and 
the value of the steam jacket, Prof. T. Hudson Beare 
being the reporter. 

Relations of Righi Vibrator.—To the PAysial 
Review for last month Messrs. Harley R. Willard and 
L Elmer Woodman contribute a lengthy article describing 
the results of a study of the radiations emitted by a Righi 
vibrator. The experiments were undertaken for the purpose 
of determining, first, the nature of the radiation emitted by 
a Righi vibrator, and, secondly, the dependence of the 
length of a linear receiver upon the wave-length with which 
it is in resonance. This problem, however, resolved itself 
into (1) the measurement of the energy received from the 
same vibrator by resonators of different lengths, and (2) 
the measurement of the wave-lengths obtained from 
different resonators. These experiments were successful 
in bringing out several useful points. In the first instance, 
the measurement of energy with a linear receiver of definite 
length showed the existence of a fundamental and upper 
partials ; secondly, that the relation of the receiver lengths 
for fundamental and the successive upper partials stand in 
the relation 1, 2, 3; and, thirdly, that the wave-length and 
receiver length are connected by the relation indicated 
in the formula A = K (l + v). Again, the interference 
curves show that the damping in a Righi vibrator 
is less than the theoretical value computed by Thomson 
for the radiation from 2 single spheres Another point 
brought out was that the grating spaces of the sepa- 
rating surface does not affect the wave-length measured. 
The character of the emission of a Righi vibrator, as shown 
by the experiments, may be accounted for by a modified 
statement of Sarasin and De la Rive’s hypothesis, but is 
more rationally explained, in the opinion of the authors, 


on the basis of the hypothesis of Bjerkness and Poincaré. 
The results of the present experiments are, however, too 
limited in extent and too uncertain to give conclusive 
evidénce in favour of either view. | 


Synchronous Driving.—We understand that two 
French engineers have gone into the question of driving a 
phonograph and a cinematograph simultaneously, so as to 
reproduce at the same time a moving picture and the sounds 
accompanying the same. For instance, a statesman could 
be represented delivering his speech, so that when the 
speech was heard on the phonograph his actions in deliver- 
ing the same could be exactly followed. In order that this 
may be done, it is necessary that there should be absolute 
synchronism in the driving of the phonograph and the 
cinematograph. These engineers, Messrs. Gaumont and 
Decaux, found it advantageous to drive the cinematograph 
by electric means from the axis of the phonograph. This 
they did by fixing a ring of metal contacts round the axle 
of the phonograph and sweeping them by fixed metal 
brushes, as in the commutator of a dynamo. The brushes 
are joined in circuit with the field magnets of & motor, 
which are in sections like those of a Gramme ring, and the 
contacts with a source of electricity, so that as the axle of 
the phonograph revolves the current is seht through one 
brush and one section of the ring after another. The 
revolving bobbin of the motor, which resembles a Siemens 
armature, is thus pulled round inside the ring, and its 
motion works the cinematograph synchronously with the 
phonograph. This means of producing synchronism with 
a revolving field is wonderfully successful. It has been 
employed in this country in connection with electrical 
steering gear made by a well-known firm, and nas proved 
very accurate. 

New Books.—‘ The Phase Rule and its Applications,’ 
by Alex. Findlay, M.A., Ph.D., D.Sc. (London: Longmans, 
Green, and Co. 5s) This work belongs to the series of 
text-books of physical chemistry edited by Sir William 
Ramsay, K.C.B. In an explanatory note it is stated that 
the proposal is to issue several short manuals, so that each 
may individually be brought up to date independently of 
others. Sir William Ramsay has written a general intro- 
duction to the series under the title, An Introduction to 
Physical Chemistry,” and this has also been included in 
Mr. Findlay’s book on “Phase Rule.” This latter, which is 
dedicated to Francis R. Japp, LL.D., F.R.S., runs into over 
300 pages of text, which is amply illustrated by some 120 
figures.—'' O'Gorman's Motor Pocket-Book," by Mervyn 
O'Gorman (Westminster: Archibald Constable and Co., 
Limited). 7s. 6d. The author of this work has qualifications 
which place him in a unique position for writing a hand- 
book of advice, instruction, and "tips" on motoring. He 
was one of the judges in the Automobile Club’s Irish 
events in 1903, and in the Auto-Cycle Club’s 1,000 miles 
reliability trials, and he is also a member of the Racing 
Committee and Driving Certificates Committee of the 
Automobile Club, and of the Auto-Cycle and Motor-Cycle 
Executive Committees. The book is directly aimed at the 
owner of a recently-acquired car, who wants to know all 
about the machine he drives. Thus there are brief articles 
on “ Alcohol asa Source of Power," Indiarubber, Fire 
Insulation," “ Diterential Gear." an explanation of the spark 
intensifier (under High-Tension Current , and countlesr 
other matters. ‘ood advice ie alsc given on Fault 
Finding’ and Breakdowns,’ und altogether the book 
should be of great use to amateur motorists. It is fully 
illustrated. — “ Entropy ; or Thermodynamics from an 
Engineers Standpoint,” by James Swinburne (West- 
minster: Archibald Constable and Co.) 4s. 6d.—“ The 
Law Relating to the Telegraph, the Telephone, and the 
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Submarine Cable," by Evelyn G. N. Carmichael (London: 
Knight and Co.). 10s. 6d. 

Our Patent Laws.—Mr, G. A. Lowry, writing to the 
Society of Arts Journal, makes the bitter complaint that the 
patent laws effect the repression of the British inventor. 
His statements lead one to conclude that he is an American. 
Thus he writes: “There is neither encouragement, hope, nor 
incentive for the inventor under your patent laws. Your 
patents convey no sense of ownership nor evidence of the 
applicants having invented anything. It is simply a 
certificate of registration of the applications, drawings, and 
claims, and that they conform to the requirements of the 
office. To give a patent any tangible or marketable value 
it must first be fought through the courts to a decision in 
its favour—even if the inventor's means should permit him 
to do 80, and he should live to set the end of the litigation, 
the term of his patent would probably have expired, or 
been materially reduced—and if he is defeated in even 
one claim, though he has 50 others that are good, his 
whole patent is declared invalid. The English inventor is 
asked first, ‘Have you a United States or German patent 
Unless you have one or both of these the English patent 
carries no weight, and his interest ceases. Is it justice to 
your inventors that they must seek from a foreign country 
protection in their own these foreign patents are practi- 
cally a guarantee that 'you are the sole and original 
inventor of a new and novel device’; those who wish to 
invest feel safe, and those who infringe do so at their peril." 
The new regulations by which a search is made over the 
past 50 years' record do not satisfy the writer, who favours 
the American patent system. Of this system's faults he 
says nothing, nor of the idiosyncrasies of the German 
Patent Office. It seems to us that no law can give a 
patent a tangible and marketable value. The value isin the 
process patented, and if that is a commercial success, the 
courts must always be the final arbitrator as to the priority 
of its invention Perhaps, after all, Mr. Lowry will find 
the English system has advantages when looked at from 
this point of view. 

A Novel Radiation Phenomenon.—Mr. J. J. 
Taudin Chabot (Physikal. Zeitschrift, No. 4, pp. 103-104, 
1904) some time ago experimented to find whether 
selenium in its modification as a conductor, being sensi- 
tive to light, may give rise to radio-active phenomena. 
To this end he used a selenium cell of the Shelford Bidwell 
type, the effective mass of which was uniformly distributed 
on the surface of a platinum wire. After having been in 
the dark for many weeks, the platinum-selenium surface 
was covered under a red light with & sheet of silver 
bromide jelly, to which an ingredient absorbing the yellow 
and green rays was added. An aluminium strip bent at 
right angles was interposed between the wire and sheet. 
After the whole system had been kept in the dark for 
another 48 hours the same experiment was repeated, using 
a fresh silver bromide film, while a current of about 
110 micro-amperes traversed the selenium. Now the 
following results were observed on the developed films. 
In the first case some bright spots, corresponding apparently 
to the outline of the aluminium strip, were noted on a dark 
background ; whereas, in the second case, a dark silhouette 
of the whole of the bent strip was reproduced on a bright 
background, some brighter narrow transverse lines being 
visible at the same time. These bands were produced more 
clearly in the case of repeated exposures, thus showing that 
they are due either to the parallel platinum wires or to the 
selenium interposed between each two of these, or, finally, 
to the points of contact between the platinum and selenium, 
where the Peltier effect must give rise to an evolution of 
heat either positive or negative on the passage of the 
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current. On continuing these experiments, Mr. Chabot 
noted the fact that the back of the plate bearing the 
platinum-selenium wire was equally capable of affecting 
the silver bromide film, dark silhouettes ou a bright back- 
ground being then obtained. As to the question whether 
these results are an evidence of the existence of some novel 
radiation, or else an emanation from the surface of con- 
ductors, the author hopes to publish in due course some 
further investigations allowing of more definite conclusions 
being drawn. 

Radium.—M. Curie delivered a lecture on radium on 
the 18th inst. at the Sorbonne, under the auspices of the 
Société des Amis de l'Université. From the report of this 
lecture in the Times we take the following interesting state- 
ments. After referring to M. Becquerel's discovery of the 
rays which bear his name, M. Curie explained that polonium, 
radium, and actinium emit rays a million times more intense 
than those given out by uranium and thorium. Radium 
constitutes a new element, which he and Madame Curie have 
isolated in the state of a pure salt. No screen is absolutely 
opaque to the rays of radium, which cause the phosphor- 
escence of a large number of bodies. Phosphorescent sub- 
stances are little by little altered by the prolonged action 
of radium rays. They become less excitable and are lees 
luminous under the action of the rays. Salts of radium 
are spontaneously luminous, and it is possible to obtain 
them sufficiently luminous to be visible by daylight, when 
their light resembles in colour that emitted by the glow- 


worm. The luminosity of the salts of radium diminishes 


with time without ever disappearing completely, and, at 
the same time, the salts, at first colourless, assume a grey- 
yellow or violet colour. Radium rays render the air they 
traverse a conductor of electricity. Salts of radium possess 
the curious property of continually giving out beat sufficient 
to melt their own weight of ice in an hour. The salt of 
radium thus utilised seems always to remain in the same 
state. A salt of radium placed in an opaque box of paste- 
board or of metal, nevertheless, acts on the eye and pro 
duces the sensation of light. To obtain this result the 
box containing the radium may be placed before the 
closed eye or against the temple. In these experiments 
the middle of the eye becomes luminous by phos 
phorescence under the influeuce of the rays of the radium, 
and the light perceived has its source in the eye itself. 
Radium is an example of a body which, while preserving 
ita condition, gives rise to an emission of continuous and 
considerable heat. This fact appears to be in disagreement 
with the fundamental principles of energy, and different 
hypotheses have been proposed to avoid the contradiction. 
In conclusion, M. Curie mentioned that recently a new fact 
of great importance had been discovered by Prof. Ramsay 
and Mr. F.Soddy. They had found that the emanation of 
radium gives rise at the time of its disappearance to the 
production of the gas helium, of which the presence had 
been ascertained by spectrum analysis. Thus it would 
appear that we are for the first time in the presence of 
the phenomenon of the formation of an element. It is 
possible that radium may be an unstable chemical 
element and that helium may be one of the products of 
its disaggregation. 

The Shallow Tunnel Subway.—It will be remem- 
bered that the London County Council are authorised to 
provide such a subway for electric tramcars under the new 
“Kingsway.” Last week the members of the Civil and 
Mechanical Engineers’ Society visited the work in progress 
under the guidance of Mr. W. R. Morris, the resident 
engineer. The subway, starting from a spot close to the 
New Gaiety Theatre, will pass under the western arm of 
Aldwych and then north under Kingsway to Holborn. It 
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will then pass under Holborn to Southampton-street, where 
it will come to the surface at a slope so as to join up with 
the existing tramway lines that concentrate at Theobald’s- 
road. On each side of the tramway tunnel there will be 
two subways, which wil accommodate gas and water 
pipes, electric mains, etc. Below each of these side tunnels 
there will be a sewer. The visitors were first taken into 
the short length of tunnel at the Strand end, which is 
nearly completed. Near here, close to the site of the old 
Olympic Theatre, there will be a station, which will be 
reached by staircases, but the whole scheme includes a 
continuation of the tunnel as far as the Embankment. 
The width of the tunnel will be 20ft., and the height 
from the crown of the arch to rail level 14ft. The pipe 
subways on each side of the main tunnel will be 12ft. 
The depth of the tunnel beneath the surface varies 
from 6ft. to 14ft., the greater depth being where the 
work passes under Holborn and the Strand. At these 
places the main tunnel will be divided into two smaller 
tunnels for convenience of construction. The whole work 
is of a very substantial nature, and when once it is com- 
pleted there is no prospect that the roadway will be 
disturbed for many years to come, so that, except for 
actual repair of the surface of the road, Kingsway is never 
likely to be “up.” Special precautions have been taken to 
preserve the brickwork from decay by damp, there being 
a lining of asphalt Zin. or more thick. The electric tram- 
ways will be equipped on the conduit system. Tho tunnel 
is lined with tiles or enamelled bricks, and it is proposed 
to illuminate it throughout by electric light, although it 
will only be available for passenger traffic by the electric 
cars. The difficulties that have been met with in regard 
to waterand gas pipes and electric mains have been con- 
siderable, and have required the exercise of the utmost 
ingenuity to overcome them without accident or stopping 
supplies. Entirely new mains have had to be temporarily 
laid whilst the work is in progress, and these will ultimately 
be superseded by other new mains laid in the subways. At 
the Holborn end the sight is à remarkable one, the electric 
eables, gas-mains, and water-pipes being suspended from 
timber supports or strutted up to keep them in line in 
mid-air. When the work is finished, however, the trouble 
will be at an end. Arrangements are made for house con- 
neotion, and, great as the expense of this system is at first 
cost, when it is once completed the saving will be enormous. 


Electrical Power in Workshops.—At the meeting 
of the Rugby Engineering Society held on the 18th inst., 
Mr. J. T. Irwin read & paper on the above subject, in which 
he gave full particulars of the electrical equipment of the 
Nielausse Boiler Works. Messrs. Willans and Robinson, 
when designing these works, went most carefully into the 
relative advantages of alternating and continuous currents. 
The load is principally made up of motors driving pneumatic 
hammers, hot and cold saws, rolling mills, and other heavy 
maohinery involving severe usage, and, therefore, favouring 
the alternate-current three-phase system. Other con- 
siderations, however, including that of cost, turned the 
scale in favour of a continuous-current supply. With the 
system finally adopted the main supply is at 410 volts from 
three shunt-wound generators, two of which are 220-kw. 
machines and one a 90-kw. machine. Working in parallel 
with the generators, and in conjunction with a Highfield 
automatic reversible booster, is a battery of 197 E.P.S. cells. 
The cells are able to give a discharge of 125 amperes for 
three hours. Instead of installing the ordinary three-wire 
system, where there is equal voltage on each side of the 
middle wire, a balancer is installed to give at the machine 
three times the voltage on the one side to that on the other. 


the same armature core, and gives 308 volts on one side 
and about 102 volts on the other. The reason for this 
division is, in the first place, to supply current at 100 volts 
for arc welding; secondly, to allow of single arc lampe 
being run where two lamps would not be necessary ; and 
thirdly, to allow, where required, of a large range of 
speed, as, for instance, on coring machines, Thus, by 
keeping the field of the motor acroas the 400-volt circuit, 
and by putting the armature successively across the 100, 
300, and 400 volt circuit, the speed will vary in the ratio of 
1:3: 4. Immediate speeds can be obtained by field 
regulation if necessary. It will be seen that the above 
offers a very wide range of speed on the machine without 
complication or expense. The main arc lighting is carried 
out from the 400-volt circuit, partly by enclosed lamps and 
partly by open-type lamps, according to the requirements 


of the shop. The enclosed lamps are run four in series 


and the open-type lamps eight in series. One of the 
problems to be solved was that of driving the rolling mill 
and tube-drawing benches without disturbing the lighting 
supply, which was taken off the same mains. For this 
work a 275-b.h.p. motor was used, running at 360 volts. 
The motor is compound wound, and drives by ropes the 
mill shafting. The rope pulley on the shaft is 15 tons in 
weight, and it is due to the kinetic energy stored in this 
flywheel that satisfactory driving is obtained. When the 
load comes on the motor, due either to the passing of a 
billet through the mill or to the drawing of a tube, or to 
both, the speed of the motor drops and the rope pulley acts 
as a flywheel, giving out energy. When the load comes off, 
the motor takes some time to accelerate the flywheel up to 
the normal speed again. The author states that it is 
interesting to watch the ammeter needle on this motor, to 
see the amperes gradually rise and then, when the load has 
gone off the mill, to see them gradually fall. This, 
in conjunction with the battery and the automatic 
booster, has rendered possible the running of the 
lighting circuit in parallel with the motor circuits. 
The larger cranes are worked with three motors, one for 
each motion, supplied from the 400-volt mains. The small 
single-motor cranes are supplied on the 100-volt circuit, but 
the author thinks it would have been more desirable to 
have all the cranes supplied at 400 volts. The alternative 
scheme which was considered, but not adopted, was that 
of having a combined three-phase and continuous-current 
supply. Double-current generators were suggested, with 
400 volts between phases and 650 volts across the com- 
mutator. The author considers that the advantage 
gained from the accumulators and Highfield booster is 
very considerable at works in which such wide variations 
of load occur. In the conclusion of his paper he gives 
particulars showing the advantage of roller bearings 
over plain bearings for shafting. Experiments were made 
on a line of shafting—first, when fitted with cast-iron 
swivelling bearings 14lin. long, and, secondly, when fitted 
with patent roller bearings 162in. long, so constructed as 
to allow of a certain amount of elasticity. "The shafting is 
124ft. long, 5 in. diameter, and supported by 13 bearings 
in each case. The shafting drives 25 machines (lathes and 
boring mills chiefly), and is driven by a 15-b.h.p. motor 
through chain gearing. Experiments showed that when 
the shafting alone was running on the plain bearings, it 
took 14 b. h. p. to start it and 1:9 b. h p. to keep it running. 
With the roller bearings, it could be started with 10 b.h.p. 
and kept in motion by 1:2 b.h. p. With the countershaft- 
ing also at work, the figures for the plain bearing became 
20 b. h. p. at the start and 6:8 b. h. p. when running, as 
against 15 b.h.p. and 5'5 b.h.p. for the roller bearings. 
These figures show a distinctive gain from the use of the 


This machine has two windings and two commutators on | roller bearings. 
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WIRELESS TELEGRAPHY. 
BY R. G. BLAINE, M.E., A M. I. C. E., ETC. 
( Continued from page 291.) 
I.— EARTH CONDUCTION SYSTEMS. 


The suocess of these systems depends on the fact that 
when one terminal of a battery or dynamo is connected to 
earth at a point A (Fig. 4) near to it, the other at a distant 
point, B, the current does not all flow back from the distant 
point through the earth or water to the battery by the 
most direct path, but part of it takes circuitous routes, and 
may be detected by a sensitive receiver even at distances 
of a few miles from the straight path. Some of these 
"stray" currents may be caught by a second wire, 
C D, preferably nearly parallel to the first, at a 
distance from it which varies with the conducting power 
of the earth or water at the place and the kind of 
apparatus employed to generate and detect the currents. 


Fic. 4.—The Principle of Earth-Conduction. A and B, C and D, metal 
plates sunk in a river; A and B are connected by an insulated wire ; 
80, too, are C and D, 


Looking at the matter from the historical point of view first, 
we see that this system is comparatively old. Mention has 
already beon made of Lindsay's experimenta, and the method 
has been practically employed in emergencies on several 
occasions. <A storm having destroyed the cable connecting 
the island of Mull with the mainland, the ends of the over- 
head land wire on the island were dipped into the sea, and 
at Oban on the mainland a wire 14 miles long was laid 
along the shore and immersed in the sea at the two ends 
in a similar manner. Telegraphic communication was thus 
kept up for over a week acroes two miles of sea until the 
cable was ipa The introduction of the telephone by 
Graham Bell in 1877.8 provided experimenters with a very 
sensitive receiver. The work of Prof. Trowbridge has 
already been referred to, and Prof. Dolbear, of Boston, in 
1883 introduced an induction coil having in its primary 
circuit a microphone transmitter, with its secondary coil 
connected to earth. 
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Prof. Dolbears Method.—Dolbear’s method, interesting 
mainly from the use of condensers and, in some cases, 
elevated antenne or aerials, is represented, as regards its 
use of the apparatus employed, in Fig. 5. According to 
his patent specification published iu the Scientific American 
Supplement of Dec. 11, 1886, Dolbear used a telephone 
transmitter, T, with a coil, H, and condensers, CI, C., and 
C.. The vibrations of the diaphragm of the transmitter, 
T, disturb the electric condition of the coil, H, varying the 
potential of the ground at K, which causes corresponding 
variations at L, and the receiver, R, reproduces sound 
spoken into the transmitter as if the wires, K L, were in 
contact instead of being earthed or connected to gas or 
water pipes. K, which is connected to the secondary coil 
of H, may be “electrified with a positive potential of 100 
volts or more; L will then be at a corresponding negative 
potential—at least, this is the explanation of the action 


given by the professor. The condensers, C, C, and C, 


I 
are used with effect. C, is charged to give the 
ual C, 


desired poten and C, are not essential, but are of 
value. Prof. Dolbear prefers to charge all three. He found, 
furthermore, that heightened effects were obtained by 
grounding one wire from one terminal of the induction coil 
and projecting the other into the air free, using a kite to 
carry the free end of the wire. Thus even in 1885 the 
modern vertical antenna or aerial, so much used by 
Marooni and others, was tried with effect by at least 
one experimenter, though his method is quite different from 
Marconi’s. The distance of signalling was, as might be 
expected, small. To show the utility of a long base line in 
such cases, it may be mentioned that Prof. Rubens and 
Dr. Rathenau in 1894, using a base line 550ft. long, trans- 
mitted signals for three miles across the open waters of 
the Wannsee, near Potedam, obtaining the current from 
75 accumulators, using a rotating interrupter and a tele- 
phone receiver; and this is probably near the limit which 
can be praetically attained in shortening the base lines. 

With leakage induction methods a long series of experi- 
ments were conducted by Sir W. Preece between the Isle 
of Wight and the mainland, at Penarth and between 
Kintyre and the Isleof Arran. Messages were transmitted 
to distances of from four to six miles, but the base lines 
were longer than those of Profs. Rubens and Rathenau. 

Prof. Silvanus P. Thompson in 1898, struck by the fact 
that an accidental earth at the Ferranti electric light 
station at Deptford caused disturbances, easily detected as 
far north as Leicester and southwards to Paris, offered, if 
£10,000 were forthcoming to establish proper base lines 
and generating apparatus, to telegraph to the Cape without 
using a connecting metallic conductor. If the conduction 
method were employed, however, he pointed out, serious 
interference with existing electric agencies might result 
from the powerful stray currents in the neighbourhood of 
the transmitter. 

The earth conduction system is, as a rule, not economical, 
and these experiments are interesting mainly from the 
historical point of view. 

The Armstrong-Orling System —This is a system which in 
some quarters has lately attracted considerable attention. 
Whether the writer is correct in classifying the system 
with those in which earth conduction is the feature it is 
difficult to say, for the inventors claim that “by a make- 
and-break mechanism forming part of the transmitter” 
(which has not yet, so far as he knows, been fully 
described) they are able to combine with simple earth 
conduction currents “high-tension discharges which vastly 
enhance the capabilities of the apparatus.” The system is 
the device of a young Swedish electrician, Mr. Axel Orling 
(inventor of the Orling dirigible torpedo), who in conjunc- 
tion with Mr. James Tarbotton Armstrong, a well-known 
London electrical engineer, has formed a company to supply 
apparatus, and, it is said, to bring the advantages of wire- 
less telegraphy and telephony within the reach even of 
those who can only afford to pay the modest royalty of, 
say, £1 per annum. No very expensive or bulky apparatus 
are required, and aerials are not used for distances under 
five miles. The method of proceeding in telegraphy is to 
run a pair of wires from the terminals of the transmitter— 
which only requires a few cells giving a pressure of about 
eight volts—to two iron stakes driven into the ground 
some 10ft. or more apart (according to the distance to be 
traversed), connecting the receiver to earth in the same way. 
In telephony the transmitter is connected to the gas or 
water pipes, the receiver being similarly connected. How 
the many disturbing ''stray currents" which are usually 
meandering round—at least in most of the thickly populated 
parts of this country—will affect the telephone, one is not 
told, but it may be that the apparatus is constructed to get 
over this and other difficulties. 

The important part of the invention seems to be the new 
electro-capillary relay, which is shown complete in Fig. 6 
and in section in Fig. 7. This comprises a coberer, relay, 
and decohering device. By this apparatus, it is said, the 
most feeble electric impulses are able to operate a receiving 
apparatus. The liquid (shown in Fig. 7) is mercury, and a 
means is provided of maintaining the level of the mercury 
in the chamber c, and of adapting the apparatus to operate 
a relay. A lever, /, is delicately poised at a point, J, near 
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the delivery end, B, of the siphon, f. One of the ends of | fine droplets passing out of the hole make a momentary 


the lever (marked m) extends beneath the surface of dilute 
acid in the chamber ö, so that any mercury delivered b 

the siphon, f, may fall upon m, and so cause its other end, 
^, to make contact at o, and thereby close the relay circuit, 
P. which may operate a Morse instrument. Both ends of 
the siphon, it will be seen, are constricted to prevent the 
mercury from continuing to flow after the electro-capillary 
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Fid. 6,- Armstrong and Orling Receiver, withfkase, removed, 


force set up by the passage of the current has ceased 
When the current does flow, electro-capillary force is set 
up, which displaces the fluid from positive to negative, 
and the lever is actuated, the relay being brought into 
action as described. To preserve the level of the mercury, e. 
in chamber c, a reservoir, 7, is provided, which has two 
tubular legs, s /, the former of which extends beneath the 
surface, where its lower extremity is constricted to prevent 
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Fia. 7. Receiver Working with a Morse Printer. b, chamber filled 


with dilute acid ; e, mereury chamber; e. level of mercury in e; 
f. siphon ; „, delivery end of siphon; k, lever: m and n, ends of 
k; o, point of contact ; p, relay circuit: s, reservoir ; « and ?, 
legs of reset voir: u, aperture. 


too rapid flow of the mercury, whilst the latter is shorter 
aud terminates with an oblique or V-shaped aperture, v, in 
order tbat it may gradually open as the level of the liquid 
fal's. The mercury in the reservoir, r, is retained by the 
partial vacuum, which is gradually destroyed as air is 
admitted through f, owing to the fall of the mercury in 
cbamber v. By this means sufficient mercury is allowed to 
leave the reservoir, 7, to maintain the level in c and close 
the vent in f. Other arrangements are adopted in which the 


contact between two metallic points, so causing the 
relay and receiving instrument to work. The droplets, 
after passing the points referred to, drop on the lever, 
which performs the function of de-cohering. This instru- 
ment has been worked before numerous observers through 
a high resistance with an extremely small current, and it is 
said that its sensitiveness is very remarkable. The working 
of a receiver with Morse printer is shown in Fig. 7, whilst 
a receiver to be used for long-distance telegraphy (in which, 
by the way, elevated aerials and a system of relays at given 
distances apart are employed) is being experimented with. 
Fig. 8 shows the form of capillary receiver designed for 
cable work, in which the moving masses (mercury, etc.) 
have been very much reduced so as to admit of high speed 
in signalling. 

There is an ingenious application of the system for the 
purpose of preventing collisions at sea The writer 
believes, however, it is assumed that all ships likely to 
collide with that carrying the apparatus specified are 
equipped with similar apparatus, so that communication 
may be effected within a given range of distance. Before 
Press representatives and others demonstrations of the use 
of the apparatus referred to above have been given. Mines 
have been fired at a distance, a boat has been steered, 


Fic. 8.— Latest Capillary Receiver as arranged for Cable Work. 


railway signals worked, an unseen volunteer firing party 


communicated with, and, in fact, some very wonderful 


things have been accomplished. The writer is not aware, 
however, of what success has been attained where greater 
distances have been attempted. It seems to him that, in 
all earth conduction systems, to cover considerable distances 
long base lines are necessary, but the mention in tbe 
patent of the use of aerials show that the inventors have 
not overlooked the possibility of greater success in the 
Hertz wave domain. With these sensitive relays at given 
distances apart, and by the use of ether waves for the 
transmission of signals, there seems to exist some ground 
for anticipating greater success than has hitherto been 
achieved. 
(To be continued.) 


SOME USES OF THE OSCILLOGRAPH. 


BY D. K MORRIS, ASSOCIATE MEMBER, AND J. K. CATTERSON- 
' SMITH, BOWEN SCHOLAR. 

The following is a paper read before tbe Birmingham 
Local Section of the Institution of Electrical Engineers on 
Jan. 27. 

1. The Recording of Muqnetisation Curres of Transformers 
during Working. 

The registration of the behaviour of the magnetic cores 
of transformers when working on the mains is a matter of 
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considerable practical interest, but has hitherto proved a 
difficult problem from the experimental point of view. 
There is the well-known method of obtaining the loop by 
comparing the waves of current and E.M.F. at no load; 
then the Braun vacuum tube has been applied so as to 
record the instantaneous magnetisation curves ; and, finally, 


: IRON CORE 
FIG. 1. Connections for obtaining B H Loop Curve on the Oscillograph. 


the curve of magnetisation has been obtained by slowly 
ing the magnetising current at such a rate that the 
induced E.M.F. was kept constant throughout the change. 
The method described in the following note is an appli- 
cation of the double oscillograph—that used was one of 
the Duddell pattern—and the device consists in passing 


Fic. 2—B H Loop obtained as described. 


through one of the oscillograph strips a current propor- 
tional to tlie magnetising force, and through the other a 
current proportional to the induction density. A parallel 
beam of light from an electric arc is reflected from the 
mirror attached to the one strip, so that the reflected beam 
is subject to an angular vibration in a horizontal plane 


F1G. & —Current under normal conditions. 


proportional to the magnetising force. This reflected beam 
is received on one of the smaller faces of a right-angle 
rism, placed so that ite large surface is inclined at 45deg. 
e vibrations of the beam are thus transformed into move- 
ments in a vertical plane. The light is then received on a 
silvered lens (acting as a concave mirror of about 18in. 


NN 


IG. 4. —E. M. F. and Current under normal conditions. The peaked form 
arises from the presence of copper damping pole-pieoces. 


radius) and focussed back on the second oscillograph mirror, 
80 that the final reflected ray partakes of both vibrations as 
co-ordinates in the usual manner of B H curves. 

The no-load current of a transformer is a measure of the 
magnetising force applied to the core, and except for the 
demagnetising action of the eddy currents, it measures 
the value of H for the iron in the core. The principle 


of the method employed in obtaining a current which sball 
be proportional to the induction density, B, is extremely 
simple. A large coil baving no iron core, and of induct- 
ance and resistance as nearly as may be comparable with 
that of the transformer at no load, is placed in parallel with 
the transformer winding.* Assuming r, and r, to represent 


Fic. 5.—Current with brushes shifted forward. 


Fie. 6.—Current with brushes shifted backward. Both of the above 
show the heavy short circuit which occurs when the brushes sre in 
a duri position, and they show that heavy irregularity sets in at the 
same time. 


the resistance of the two circuits repectively, and L, the 
inductance of the latter, then the following equation must 
hold at every instant : 


aC 
10 45 
where n is the number of turns, and s the sectional area of 


the iron in the transformer core. The first term of each 
side of this equation is & vector approximately at right 


ns dB 
11 6t 10 dT 24 


angles in phase to the vector representing the second term, 


EE 


Fic. 7. Alternating current about 40 ^. and sufficient torais the 


main alternating current supply from 16 to 24 amps. 


FIG. 8.—Greater alternating current load than above, direct currest 
increased to 28 amps. 


so that if 7, c, = C, then C, is proportional to B. Owing, 
however, to the irregular form of C,, it is necessary not 
only to have the ohmic drops equal, but that both should 
be small relative to the second terms ; otherwise the curve 
obtained requires an irregular correction, which, though 


Should this voltage be excessive, it is practicable without sensible 
error to trapsform it down, and so allow the use of ẹ smaller coil, 
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not impossible to estimate, is very troublesome. The con- 
dition, therefore, for successful B H curves is that the 
ohmic drop in both circuits shall be equal and also small in 
amount. 

The method is applicable to the determination of eddy 
currents, for without altering the apparatus the same 
values can be obtained (taking account of the ratio of the 
impedance of the two circuits) from a direct-current supply, 
and can be varied cyclically. The reduced values of H will 
then give at once the demagnetising action of the eddy 
currents. The method of superposing the vibrations of 
two oscillograph strips in planes at angles is also applicable 
to the estimation of small power factors, since a straight 
line can only be obtained as the resultant vibration when 
the two waves in these strips are exactly in phase. Any 
departure from this condition results in an ellipse more or 
less elongated. The authors hope to give the results of 
measurements with the above method at a later date. 


2. Note on the Currents in a Direct-Current, Shunt-Wound 
Motor and in a Rotary Converter under Varying Con- 
ditions of Load. 

The experiments, of which the following are illustrations, 
were made with a 110-volt Westinghouse 74-kw. converter, 
used first as a shunt motor and then loader on the alter- 
nating-current side. A special attachment, consisting of 
three heavy copper slip rings, suitable insulated, was 
supported on a frame bolted on to the revolving part. 


Fia. 9. Still greater alternating current load, direct current 
increased to 55 ampe. 

The armature winding, which was of the ordinary four- 
pole series type, with only two paths for the current to 
flow from positive to nagative brushes, was cut at one place 
on the side furthest from the commutator, and the exposed 
ends led by stout short connections to two of the slip-rings. 
From one of these slip-rings a No. 26 silk-covered wire 
was led along the coil, which had been cut as closely as 
possible, threading it under the binding wire and returning 
in a similar way to a third slipring. Thus, when 
the brushes on slip-rings 1 and 2 were short-circuited 
by a suitable low-resistance shunt, the potential across this 
shunt was a measure of the current flowing in one half of 
the armature, and the potential between the second and 
third slip-rings was directly proportional to the voltage in 
the armature coil. A Duddell oscillograph of the double 
high-frequency pattern was arranged to measure these two 
potentials. It should be mentioned that the results are so 
far subject to error in that the current in the first two slip- 
rings was less than half the external current by an amount 
which was probably about 5 per cent. This arose from the 
resistance of the measuring shunt. 

In conclusion, we would like to express our indebtedness 
to Messrs. F. B. Carmichael, A. W. Lambourne, and the 
departmental assistant, Mr. Bird, without whose energetic 
assistance we could not have given this demonstration. 


Willesden P c Electrical Engineering Society.—The 
members of this society on Saturday afternoon paid an interesting 
visit to the electrical installation at the Hendon Infirmary of the 
Oentral London Sick Asylum. The party met at the institution at 
3.30, and were shown over the engine and battery rooms and boiler- 
house, etc., by the chief engineer, Mr. Sumner. The various details 
and the system of working having been explained, a hearty vote of 
thanks was passed to the engineer for the valuable information afforded 
by the visit. 


THE GENERAL ELECTRIC COMPANY’S DINNER. 


The fourteenth annual dinner of the General Electric 
Company, Limited, was held at the Empire Hall of the 
Trocadero Restaurant on Saturday last, when between 300 
and 400 partook of the hospitality of the company. This 
function has now become a recognised event in the electrical 
world, and amongst those present were the leading represen- 
tatives of all departments of electrical engineering. The 
dinner has all the attractions of the annual Institution 
dinner as far as meeting electrical engineers is concerned, 
and from its less formal character is a more enjoyable 
function. 

This year, again, the chair was taken by Mr. G. BYNG, 
who in fitting words proposed the Royal toasts. He then 

ve the toast of The Army, Navy, and Auxiliary 

orces.” 

Colonel R. E. CROMPTON, in reply, commented on the 
success of the Japanese navy, and said that we had con- 
fidence in the readiness of our own navy. He considered 
that the reform in the army by instituting army corps had 
been on the right lines, and that these corps would not 
need to be reorganised in consequence of the present changes 
at the War Office. The Electrical Engineer Volunteers, 
under the able command of Major Erskine, were in a better 
position than other volunteer corps. "They were satisfied 


with the treatment they received, and were doing exceedingly 


good work. 
Mr. G. Byna then rose and proposed the toast, The 


Health of the Staff" He said he was delighted to again 
preside over the annual dinner, especially as the year was 
practically the silver wedding of the business, which was 
formed in 1879. He was exceetlingly sorry that this year 
they were unable to include ladies in their largo list of 
invitations. Looking back over the past 25 years, they 
seemed to him like a fairy tale. They had been years of 
uninterrupted progress, and he was glad to say that last 
year had added its quota to this advance. These years had 
iven him pleasure, but not leisure. Mr. Hirst, his brother 
ax, and he had to work, perhaps, a little harder than they 
did 20 years ago. They had to rely upon the members of 
the staff for success. Their poliey was decentralisation, 
and this policy had made advances last year. They had 
established new branches abroad, and the different branches 
in this country which were not on their own footing had 
been made independent, and they relied upon the managers 
of those branches, giving them more responsibility and more 
authority. The London staff had worked well, but the 
main feature of the situation was the works. Their works 
were the “ Little Marys,” who wanted feeding—they were 
always hungry. Manchester had done well, and their Peel 
Works had made good progress under the able pus - 
ment of Mr. Eckstein| who was well seconded by Mr. 
Brooker, Mr. White, and a most efficient technical staff. 
The Robertson Lamp Works were last year largely 
increased, and the Union-street Works, as well as the 
Ileene Works in Birmingham, had done well. Witton—-their 
great enterprise, however, in the way of works—was in 
the centre of their thoughts, and he was pleased to give 
cheerful news about Witton. Mr. Railing, aided by Mr. 
Ide, had put great energy into the Witton Works, which 
were now doing well, and making some of the finest 
machines and largest dynamos and motors in the country. 
He had recently inspected some Witton-made plant val 
ing side by side with American and Continental plant. 
The Witton plant more than held ita own, and the feature 
was that they had manufactured it at Witton below Con- 
tinental prices and yet made a profit In view of the 
newness of their works, they were proud of this achieve- 
ment. Speaking of the carbon worke at Witton, Mr. Byn 
remarked that the establishment of these works had 
interested the electrical world during the past year. The 
manufacture of carbons for electric lighting used to be an 
English industry. The old guard of 25 years ago—or 22 
years ago—remembers the Sivertown Works down the 
river and the J. and P. Works making carbons; but soon 
the Germans took up the manufacture, and gained the 
monopoly. Efforts had been made at times to re-establish 
the industry in this country, but unsuccessfully until the 
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General Electric Company put down large works. He 
acknowledged it was an uphill fight—they all knew how 
they had been treated by foreign competitors — but 
he was glad to say that they had in the last year 
received great encouragement throughout the country. 
The Government, the municipalities, and many elec- 
trical engineers had given them large orders, and 
encouraged them in every way to persevere. They 
had made good-quality carbons, and would carry on 
the fight in the hopes of getting the protection which was 
due to them and without which no new enterprise could start 
in this country. After some jocular remarks about some 
fictitious reports as to the progress of the General Electric 
Company, Mr. Byng confirmed the report that Mr. Hirst 
had obtained an order for 320 40-h.p. motors for the 
eleetric lifts of the Underground Railway. This order was 
the more gratifying because it had been placed with them 
by an American firm in spite of strenuous competition 
from American manufacturers. Coming, then, to the fiscal 
policy, Mr. Byng said that he would only give the tenets 
of the fiscal creed of the company. They were: firstly, 
the directors of the General Electric Company were of 
opinion that they had the right to speak out at the 
present moment upon this great question. They had 
the right to be heard, as they had large respon- 
sibilities—it has been computed that at least 15,000 
persons depend for their daily bread upon the weekly 
wages paid by the General Electric Company. This great 
responsibility would be apparent when he said that in their 
opinion the livelihood of these people was in jeopardy 
through that unrestricted foreign competition which was 
now prevailing. The second tenet was this: it was their 
Opinion that every shilling’s worth and every sixpence 
worth of electrical machinery and electrical apparatus which 
had been imported in this country during the last few years, 
could have been made in this country. The third tenet 
was that, with the exception of a few articles, such as 
carbons, pal kag into this country with the distinct 
object of killing British industry, this electrical apparatus 
could not only have been made in this country, but 
made and sold as cheaply as it was being sold now. 
He knew he should be criticised for saying this, as he 
had been called by his friends the Electrical Review a 
selfish, voracious monopolist. He pleaded guilty, as he 
certainly would not take 19s. for an article if he could 
get 20s. for it; but under a proper system of protection 
he, as a manufacturer, would be able to effect such 
economies, both in his factories and in his commercial 
establishments, as to enable him to manufacture at a 
cheaper rate than he was manufacturing now, and he 
believed, speaking from experience and knowledge, that 
there was and always would be sufficient internal competition 
in this country to keep the level of price—the difference 
between cost of production and selling prices—on such a 
basis as not to impose upon the consumer. In support 
of his words, after due deliberation, the General Electric 
Company was now ready or would hereafter take orders 
from Government offices, municipalities, large and small 
contractors, etc., for articles which they now manufacture, 
or for similar articles now imported, to be delivered in 
reasonable time after protection comes, at prices not only 
as cheap as those now ruling, but 5 per cent. below them. 
He finally exhorted his staff to continue to work hard to 
overcome the handicap to which they were unjustly and 
wiongly exposed by a system of competition which the 
country had no right to impose upon them. His staff had 
done good work not only for themselves and the firm, 
but also for the country, and it was his firm belief that 
the time would soon come when the Government would 
right the injustice inflicted upon them at the present time. 

Mr. S. D. WHITE responded for the staff, and in a 
humorous speech proposed The Health of the Directors,” 
to which toast Mr. Max BYNG replied. 

Mr. H. Hirst, in giving the toast of The Guests,” said 
they could safely leave the fiscal question in the hands of 
Mr. G. Byng, Prof. W. A. S. Hewins, and Mr. Joseph 
Chamberlain. He attributed the success of their under- 
taking to the fact that they succeeded in making friends of 
those with whom they did business. They had done well 


hoped to do even better in the future. 'The English used 
to lead in electrical matters, and he looked forward to the 
time when the lead in electrical matters would again be in 
English hands. He concluded with some humorous remarks 
as to the recreation they proposed to provide at Witton 
for those who came there to inspect electrical machinery. 

The toast was responded to by Mr. R. W. WALLACE and 
Mr. E. MANVILLE. 

The rest of the evening was devoted to a concert, which 
was enjoyed by all present. The artistes were Miss Nina 
Wood (comedienne), Miss Beatrice Nelson (contralto), Mr. 
Arthur Davenport (comedian), Mr. Julian Fredericks 
(musical sketches), and The Follies,” who gave a selection 
from their celebrated Pierrot entertainment. 


MANCHESTER CORPORATION TRAMWAYS: THE 
PERMANENT WAY, OVERHEAD EQUIPMENT, 
AND ROLLING-STOCK. 


BY J. M. MCELROY. 


The following are a few extracts from the above paper, 
read last week before the Manchester Local Section of the 
Institution of Electrical Engineers. The paper commences 
with a brief history of the Manchester tramways, and with 
the changes necessary in the permanent way when convert- 
ing for electric traction. A thorough examination of the 
whole of the track was made, and a report was presented 
to the Corporation showing clearly that not only were the 
rails too far worn, but the joints were not nearly strong 
enough for mechanical traction. The Corporation there- 
upon determined to reconstruct the permanent way of the 
entire system, and the work has been carried out by the 
tramway department’s own staff. The new section of rail 
adopted for the work weighs 102lb. to the yard, and its 
general dimensions, compared with the old section, are as 
follows—viz. : 


Old section. New section. 
e ie cectoniaguta tr dd tir eese TDs: - scolis Tin. 
BORG — ——— ———— —— M... 7in. 
Troad eiit ) ³¹—mm o es CE RE a 2h lm n 2in. 
Width of groove .. Mir ]iin. 
Depth of groove Him 25202... lgin. 
/// code ⁰˙¹¹mwꝛ ͤ K S MP Te ss ^n mm in. 


Although the new section weighs only 4lb. per yard more 
than the old section, it is superior from every point of view. 
It has a wider tread, a wider and deeper groove, and, what 
is most essential, shoulders which give a good bearing for 
the fishplates. In the reconstruction work the most difficult 
problem was how to relay the important junctions in the 
city without causing serious public inconvenience. An 
enterprising United States firm then offered to send their 
engineer over to take the surveys and make the 55 
plans, and they undertook to supply the special track wor 
for the junctions in such & condition that all the Corpora- 
tion had to do was to fix the same in position in the streets. 
At that time no firm in this country were in a position to 
undertake this work, and, consequently, orders to the 
extent of £80,000 were placed by the Manchester Corpora- 
tion in America. Since then the British manufacturers 
have wakened up, and one or two British firms were now 
in a position to undertake this class of work, and they 
have placed some orders with them. The laying of all the 
important junctions in the city was done on Saturday 
nights and Sundays. The work at each junction was com- 
menced at, say, 11.50 on Saturday night—after the last car 
had gone—and by six o'clock on Sunday evening the 
whole of the junction was laid and paved up. Very few 
citizens were aware of what was going on, and the public 
inconvenience was reduced toa minimum. All the curves 
at the junctions and elsewhere were spiralised, thus ensuring 
easy running of the cars. The points and crossings were 
provided with hardened steel renewable centres. The wear 
and tear of the rails, especially at junctions, was very great. 
Their estimate of the average life of the track was 10 years. 
In arriving at this estimate they include all roads—those of 
light as well as those of heavy traffic. 

The overhead equipment was almost entirely span wire 


in the past, and with the friendship of those present they j construction with side poles. Their experience was that, 
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except for very wide roads, the span wire system was the 
best. The objection to centre poles was not urged from a 
tramway point of view. It was urged from the point of 
view of those who use the streets for ordinary vehicular 
traffic, who maintain, with some amount of force, that 
centre poles form an obstruction, and that they transform a 
good street into two bad ones. They have adopted triple 
insulation throughout the whole of the overhead construc- 
tion—namely, an insulator bolt at each ear, with globe 
strains, and Brooklyn strains at each span wire terminal. 
In consequence they were well protected against leakage. 
Guard wires had been erected as required by the Board of 
Trade. They were a source of trouble, but under an - 
ment with the National Telephone Company all telephone 
wires except those belonging to the Post Office were to be 
placed underground. Thus most of the guard wires could 
be scrapped shortly. 

With respect to the rolling-stock Mr. McElroy gave 
many details, of which the following are of special interest. 
They had not adopted the reversed stairway, which is now 
In common use on cars in other towns. This type of stair 
was not new. It was a revival of a type adopted many 
years ago. Their main objections to it were two: first, 
it obscured to some extent the motorman’s view, and pre- 
vented his obtaining the fullest possible view of the road 
and side streets ; and, secondly, it formed an obstruction 
to passengers coming into and leaving the car, the outside 

ngers being jammed against the inside passengers. 
he bogie trucks were of the maximum traction type. In 
some the pony wheels lead and in others the driving wheels 
were leading. He preferred the latter. When the pony 
wheels led there was a tendency for the truck to leave the 
track at curves. They had had trouble with bogie cars 
coming off the track. One of the principal causes had been 
a defect in the points. When the pin at the heel of the 
points became loose and the front bogie passed over it, 
there was a tendency for the toe of the point to be moved 
from its position before the hind bogie reached it, and, if 
this occurred, the hind bogie took the wrong track. They 
were, however, remedyinz this defect in the points by an 
apparatus which would hold the points at the toe. 

Generally speaking, their experience of maximum trac- 
tion trucks—used as they were in a city with no severe 
gradients—was not at all unfavourable. All the wheels 
used, until recently, had been chilled cast iron. During 
the past few months, however, they had been experiment- 
ing with steel-tyred wheels, and these had given very good 
results. A remarkable fact regarding the wheel question 
was that in America nothing else but chilled cast-iron wheels 
were used, but on the Continent chilled wheels had been 
given up, and steel tyres taken their place. Their short 
experience with steel tyres led to the belief that 
they were more satisfactory than chilled wheels. The 
steel tyres stood for a greater mileage, were better for 
braking, and did not wear in flats. The car equipments 
were of two well-known types—the British Thomson- 
Houston and the Dick-Kerr; 305 cars were equipped with 
the former, and 137 with the latter. 

Each small car was furnished with two 25-h.p. motors, 
and each bogie car with two 35-h p motors. They were 
nee four-pole motors, enclosed in strong water 
and dust proof steel frames. They stipulated for the usual 
insulation and efficiency tests, and demanded an efficiency 
of 82 per cent. 

As regards lifeguarde, they had adopted at the com- 
mencement what was termed the “cow-catcher” lifeguard, 
and the statistics showed that these had been on the whole 
successful in operation. They had saved a number of per- 
sons who had been knocked down by the cars from getting 
under the wheels by puehing them on one side clear of the 
track. In one or two instances it had failed, but the per- 
centages of successes showed that it was by no means an 
unreliable guard. In compliance, however, with the wishes 
of the Board of Trade, they had discarded the cow-catcher ” 
in favour of the “swinging gate” or “trigger” lifeguard, 
which was now used on almost all the tramway systems in 
the country. In most instances where persons were knocked 
down and killed by cars the lifeguard was not called into 
service at all, the persons being fatally injured, generally 
on the head, by being thrown on to the hard pavement. 


The best lifeguard was a good brake. Their cars were 
equipped with the ordinary hand brakes and rheostatic 
brakes, which answered their purpose very well. On the 
Stockport route, where the worst gradient was, the cars 
were . with the Westinghouse magnetic track 
brake. In this brake the brake shoes acted on the tramrails 
as well as on the car wheels. The current for magnetising 
the brake shoes was furnished by the motors acting as 
generators. 


DISCUSSION. 


The Chairman (Mr. E. W. Oowan), after mentioning that the new 
Students’ Local Section was now an accomplished fact, with dates fixed 
for papers within the next month, an encomium upon the local 
tramway servioe. He queried the effects of expansion upon solid-welded 
rails, and hoped that improvements in controllers might be made to 
obviate the present jerking of cars going up hill. 

Dr. Rhodes commented upon the curve radii, and thought that 
with the 5ft Gin. wheel base on the 35ft. curve serious grinding action 
must take place. He calculated that a 36ft. Jin. curve was the 
minimum allowable for this wheel base. The mixing up of straight 
line hangers and double pull-offs on some routes he thought were 
peculiar to Manchester. He coincided as to the futility of reversed 
staircases, from tbe standpoint of interference with driver's vision, and 
the weighting of the ends of the car tending to hump the middle frame, 
The cuwcatcher guard he considered dangerous on account of the large 
clearance possible with cars unevenly filled. On the matter of brakes 
(and strictly without prejudice), wheel brakes were a nuisance, as they 
produced flats and also damaged the track. He preferred some type of 
track brake, with soft-iron shoe to avoid wearing the rails. 

Mr. A. 8. Giles mentioned that a certain tramway undertaking 
once used 1jiu groove rails, but found this too wide, cyclists leaving 
their machines standing in them. He asked for statistics as to wear 
at points; life at sharp curves heavily trafüced ; if Manchester meant 
to solid weld ; and why one-mile lengths of wire were specified if Board 
of Trade said cut at half-mile intervals. He thought that section 
insulators were now made sufficiently strong. As to the original 
improvements mentioned in the cars, he could not see how a wider 
rocker and narrower waist panel affected the matter much, although 
as a general thing narrow waists were often much to be desired. He 
believed that they would never see the day when brakes were substi- 
tuted for lifeguards, as the human factor had to be considered ; and 
thought that the thin-lath Manchester seats would harbour snow. 


Mr. C. C. Atchison mentioned that the excess of pitch in laet 
summer's sett grouting made the brakes inoperative uently by 
getting on the wheels. He warned nst having too muc e on 
the section insulators to produce trouble when the trolley wheel came 
off. He thought that ladies objected to reversed staircases, as they 
had to go up and down steps which are in line with the windows—and 
the ius eyes. The question of pony wheels was of little account, 
as whichever was leading on the foremost truck was trailing on the 
back truck. He preferred to keep hand-brckes, as drivera liked to feel 
the car's progress with them. The trigger lifeguard he considered safe, 
and had heard of people taking free rides on them. 

Mr. C. D. Taite congratulated the Corporation on having been able 
to square matters with the Telephone Company as to their wires bein 
put underground. Oentre poles. he thought, guided the traffic, an 
80 were advan us, He preferred standard cars, as used at Liver- 
pool and Salford, and reversed stairs as Baer from falling off and 
asa cover to employés. Salford hsd adopted four-motor cars, which 
was very advantageous to the electricity supply department, as double 
the current was taken by them. 

Mr. Geo. Hill preferred not to speak, as he was ‘‘ only a contractor.’ 

Dr. Bowman asked for the current consumption of the cars, and 
explained that so much of the surface of the rails was buried as to 
prevent atmospheric differences from affecting the body of the rail 
when welded solid. He spoke of the excessive grinding action at curves, 
gave some reminiscences of earlier daye, and desired an explanation of 
his once being kept waiting for three-quarters of an hour for a car. 

Mr. B. 8. Giles was ruled out of order for bringing up the over- 
crowding nuisance, the same being a severe test on his chivalry as 
regards standing lady passengers. 

Mr. A. N. Moore asked for an a rag pr as to digging he had 
55 at rail joints; thought that tests on the conductivity of 
the rails would be useful; suggested the use of single rolled poles 
against three- section poles; queried the positions of section insulators 
when put halfway up hills; asked for tests of cars, current consump- 
tion, and the life of bearings ; recommended wattmeters being used on 
cars ; and instanced the practice of Mr. Fell, at Sheffield, going around 
the districts with a wattmetered car filled with sandbags, in order to 
secure data for the proper consideration of the zd. fare question. 


Mr. Knowles enquired for dotails of snow-ploughs. 


Mr. McElroy, in reply, said his oue was to lay rails with onda 
touching, which was almost a solid joint, but no trouble had been 
experienced. He expected the curves to wear to Zin. grooves, and men- 
tioned that although the Board of Trade stipulated for ljin., he put 
down l4in. at curves without ill-effeots. Street traffic wore rails greatly. 
The feeding arrangements were not in hisdepartment, so that he could not 
explain all stoppages. Section insulators were, maker’s word notwith- 
standing, the weak link in the chain. Snowstorms were too occasional 
to make special seats for. He did not want to alter his section insulator 
anchoring arrangements to the present Board of Trade fashion lest it 
should change its mind again. As regards the safety of the old type of 
stairs, out of 2,000,000 passengers carried only one man fell off the 
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back, and he was not worth troubling about. Centre poles were an 
impediment to light, fast traffic, as they prevented the overtaking of 
slower vehicles. The current consumptivn per car mile on small cars 
was 9 unit, and on large cars 1'4 units, The Corporation were going 
to experiment with the Thermit process at Moes Side. The electric 
welding process was seemingly equally satisfactory, but the Lorain 
Company, who owned the only plant in Eogland, would only work on 
an all-day and all.nigbt agreement, and so the matter fell through. 
The taking up of rails mentioned was to anchor thejoints. He believed 
in a thorough and frequent inspection of the overhead line to prevent 
accidents, He tackled snow on the track with a salt sprinkling car, 
the Cleansing Department doing the actual E of snow. 
A hearty vote of thanks to Mr. McElroy concluded the meeting. 


THE ELECTRIC LIGHTING OF THE AUTOMOBILE 
SHOW AT THE CRYSTAL PALACE. 


The very large number of entries at this show, and the 
space occupied by the exhibits, rendered the lighting of the 
same quite beyond the capabilities of the usual electric 
supply system. In consequence, temporary plant had to 
be laid down. This work, with the provision of the dis- 
tributing system, was placed with the Electric Lighting 
Boards, Limited, of 80, York-road, King’s Cross, who 
specialise in exhibition lighting. Over 10,000 8-c.p. lamps 
were installed by the company on upwards of 150 of the 
exhibitors' stands, in addition to a large number of motors 
for driving exhibits. The current was supplied by the 
company, who put down at short notice a complete electric 
lighting plant in the Palace grounds, including the necessary 
building of the power-house. The plant consisted of the 
following: one Marshall 80-h.p. portable engine driving 
by belt a Crompton 250-ampere 220-volt dynamo; one 
$5-h.p. vertical open-type engine driving a Crompton 
generator by belt; two compound, open-type, vertical 
engines direct coupled to Messrs. Johnson and Phillips's 
55-kw. shunt-wound generators; two simple engines direct 
coupled to dynamos as above. In addition to the steam 
plant, three 40-h.p. gas-engines were added, each driving 
generators by belts. Steam was supplied at 100lb. pressure 
by three locomotive-type boilers, and flexible steam-piping 
was used from the boilers to the engine connections. 

Cables were taken from the generators to a switchboard 
fixed in the Egyptian Court, and made to order by Messrs. 
Nalder Bros. and Thompson, Limited. This switchboard 
was of white marble, and consisted of nine dynamo panels, 
each having a shunt-regulating switch, double-pole switch 
and fuses, and ammeter and voltmeter. The distribution 
panels provided for 13 100-ampere feeders, each protected 
by double-pole switch and fuses, and with an ammeter in 
circuit with each feeder. All the nine generators were run 
in parallel, and, despite the variety of plant which was 
employed, little difficulty in regulation was experienced. 
From the feeder panels cables were taken to distribution 
points under the floor of the Palace. From each distribu- 
tion point cables were taken to the various stands, the 
looping system being adopted in the case of the smaller 
stands. The whole of the distribution cables were of the 
E.L.B. type, and every stand in the show was wired on the 
E. L. B. system, which has so many advantages for temporary 
illumination on a large scale. 

The plant and apparatus was practically erected in the three 
weeks before the opening of the show, while owing to the 
backwardness of the stand-holders in completing their 
stands, the whole of the wiring was practically done during 
the three days prior to the show. The work was carried 
out by the E L.B Company's representatives and a large 
temporary staff without a hitch, and is considerably the 
largest temporary installation of its kind ever erected in 
the time. The work was carried on night and day during 
the 10 days prior to the opening of the show. We might 
mention that the Paris Automobile Show and the New 
York Automobile Show were lit on the E.L.B. principle, 
which is also being employed at the St. Louis Exhibition 
this year. 

Ó—MM——— 
. , Static Electricity. —'' Simple Experiments in Statio Electricity for 

Students and Amateurs," by Percival G. Bull, M.A.(Oxon.)—Percival 


Marshall and Co.—form the subject of No. 18 of the Model Eagineer 
Series (6d., illustrated), 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
five shillings for every other answer we print. The answers 
to apy questions should be sent within 10 days after the 
question bas appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 

665. In a three-phase three-wire transmission scheme the power 
supplied to the sub-station is measured by two recording watt- 
meters of the motor type One wattmeter is connected in each ot 
the outer mains with its shunt connected between the inner and 
outer. It is found that in starting the motor-generator set at the 
sub-station one of the meters rotates rapidly forward in the 
normal direction, whilst the other rotates slowly backwards. As 
the set runs up to speed this latter meter stope, reverses its 
direction of rotation, rotating in its normal direction.—H. W. J. 

666. It is considered difficult to design continuous-current generators 
driven by high-speed turbines to operate sparklessly. Account 
for this. Explain, with sketchee. arrangements adopted to over- 
come this difficulty.—J. K. 

ANSWERS. 

Question No. 657.—In maximum traction trucks the pony wheels are 
sometimes fitted leading and in other cases trailing. Discuss the 
causes of their variation in position. Compare the advantages 
and disadvantages of both cases. According to modern practice, 
which is the better position 

Best Answer to No. 657 (awarded 10s.).—Pony wheels 
were originally fitted trailing on the leading truc The 
primary reason for altering this arrangement was twofold— 
the platform of the car could be lowered, to the greater 
convenience of passengers, and also the pony wheels could 
be run under it, thereby either gaining a longer total wheel 
base for a given car, or allowing shorter cars to be fitted 
with bogie trucks to avoid the pitching so often met with 
on single trucks. After this had been done it was found 
that other advantages were gained—viz, greater ease of 
running, especially at points and curves, and less wear of 
the permanent way and rolling-stock. These two advan- 


| tages are derived from the same point—the diminution of 


hammer action on the rails, which occurs in the following 
manner. As the leading truck enters a curve tbe rails 


A B, centre line of car body : € C, swinging centres of maximum 
traction trucks. 


change the direction of the leading wheels of that truck, 
and at the same time swing the truck centre over a small 
arc. It is evident that the direct hammering on the points 
and car body is chiefly set up by the impact of the leading 
wheels, because when the trailing wheels reach the points 
their direction is already slightly altered. If the pony wheels 
are leading there is less hammering, owing to their weight 
being less than that of the driving wheels + gearing, and also 
because the beginning of the change of direction of the car 
body is less violent, from the fact thut the swinging centre of 
maximum traction trucks is kept as near the motor as 
possible, which causes the car body to swerve more gentlv 
when the pony wheels lead than when the driving axle is 
in front, because the arc described by the bogie pin, normal 
to the centre of the track, is considerably reduced. 

The disadvantage of having the pony wheels leading is 
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only shown on indifferently designed tracks by cars having 
wheels with small flanges. At anything approaching a fair 
speed, under those conditions the diminished weight on the 
pony wheels causes them to jump the track, especially at 
points or sharp curves. This fault is generally put down 
to the position of the wheels, whereas it should be credited 
to the owners of the tramway for not laying out sufficient 
capital to obtain proper running conditions, or to their tech- 
nical advisers for not drawing their attention to these pointe. 
Accidents of this sort, however, do not bappen where wheels 
are in use with sufficiently deep flanges (with track rails to 
correspond) and wbere the pointe are not too close an 
imitation of those in use on a horse tramway, where the 
leading wheels of a car are pulled and not pushed over the 
pointe. | 

To sum up, the advantages of leading pony wheels are— 
(1) increased total wheel base, with greater stability; (2) 
shorter cars can have bogie trucks fitted ; (5) platforms can 
be built lower and stronger ; (4) less destructive hammering 
at pointe, with resulting longer life to track and rolling- 
stock. The sole disadvantage is a liability to jump tbe 
track under the adverse conditions given above. The 
majority of bogie cars at present in use are run with the 
driving wheels leading, because the average tram track is 
too much like the old horse car lines it has superseded. In 
fact, in several instances no new rails have been laid. In 
properly-designed high-speed lines, however, the tendency 
is to adopt leading pony wheels.—B. P. 


Answer to No. 657 (awarded 7s. 6d.).—Tramway engi- 
neers differ as to which way is the best to bave the pony 
wheels on & maximum traction truck leading or trailing. 
By either wheels leading or trailing is meant the pair of 
wheels that are running first or second respectively on the 
foremost truck in whichever way the car is running. The 
advantages of running the large wheels leading are: (1) 
That the car is less liable to derailment when running 
through pointe, crossings, over uneven track or obstructions 
in the road, and also when rounding curves. (2) Pneumatic 
and mechanical slipper brakes may be more safely used 
(than when tbe pony wheels are leading) without fear of 
derailment. With the magnetic slipper brake, bowever, it 
makes no difference which leads, as in this case tbe truck, 
instead of being lifted, is pulled down on to the rail. (3) 
Slightly better adhesion when running up a gradient. 

The 5 of running the pony wheels first are: 
(1) steadier and smootber running; (2) less hammering at 
rail jointa, causing less wear and tear on the permanent 
way. The disadvantages are vice versó. 

A bogie car with maximum traction trucks is most 
awkward when derailed to get on the track again, aud that 
may be taken as the main cause why in modern practice 
the pony wheels are run trailing. In fact, the writer of the 
article knows a case of a large tramway system which had 
at first the pony wheels leading on its maximum traction 
trucks, and have now either changed them round so as to 
have them trailing, or have substituted four-motor equip- 
ments with all eight wheels on the car of similar size, owing 
to continual derailments. —J. S. 


Answer to No. 657 (awarded 5s.).—It seems to be a 
more or less controversial point as to whether the pony or 
idle wheels of a maximum traction truck shall be arranged 
leading or trailing. Tramway engineers seem very divided 
as to which really is the better position, some even asserting 
there is no real difference. 

We will first consider them leading. It is supposed by 
some authorities that the running is smoother with them 
leading as they are so lightly loaded ; in fact, only about 
10 per cent. of the total weight is borne by each pair on a 
modern truck; they are able to round and enter points 
more easily than the heavily-loaded driving wheels, and 
thus minimise to a great extent sudden shocks to the car. 
Unfortunately, this very fact of them being so light running 
and having such a small adhesion to the rails, will often 
cause them to jump the rails on a curve or else miss the 
points. With this arrangement of the car trucks the total 
weight of the car body and electrical equipment is not so 
fairly distributed, it being more or less concentrated, as the 
driving wheels, which carry nearly all the load, are closer 
together, which jn my opinion is rather a disadvantage. 


Now, as to the pony wheels trailing. This, I think, is 
really the better method of the two, the advantages being: 
(1) The total weight of the car is spread over a larger 
wheel base—that is, taking the distance between centres 
of the driving axles as the overall wheel base, although, 
strictly speaking, this is not commonly called the wheel 
base, but as 80 per cent. of the total weight is borne by 
these wheels, it is worth considering, and although it may 
bave no real effect on the cars running from a mechanical 
standpoint, it is better engineering. (2) Then again, the 
wheels with the most adhesive power on the rails will be 
leading, and therefore the car is not so likely to be derailed 
under conditions before mentioned, and although the 
runping may not be quite so easy as by the former 
arrangement, it is by far the safer, especially for high- 
speed interurban traffic. This latter method is, in the 
writers opinion, the better method, and I believe the 
general tendency at present is to adopt it. 

The following tramway systems are a few that have their 
bogie cars with tbe pony wheels as last described: London 
County Council new electric care, London United Electric 
1 Nottingham, Darwen, Burnley, etc.—MAGNUS 

. VOLK. 


Question No. 658.— Describe what you consider the best type o- 

king for the piston rods of high-speed engines using super 

eated steam. How long should such packing last under ordinary 
conditions ? 

Answer to No. 658 (awarded 10s.). — Undoubtedly the 
best packing for piston rods, especially on engines using 
superheated steam, is a wholly metallic or a combination of 
metallic and soft pscking. Some engineers insist on metallic 
packing throughout, whilst others use metallic or metallic 
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Fie. 2. Section on Line A B, Fig. 1. 


soft on the high-pressure and valve rods only, the low- 
pressure boxes being stuffed with soft packing. There are 
numerous makes of metallic packing in use, whilst the 
number of soft packings on the market is legion. Some 
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steam up to 600deg. F., and has found that the high- 
pressure and valve rods require re-packing about every two 
working months. Sometimes it is possible to use up some 
of the old turns (gland end) of packing, but, as a rule, new 
packing is necessary throughout. With a combination 
(metallic) packing (Fig. 4), the writer has found the engines 
to run for over 12 months without re-packing. The success 
or otherwise of any packing depends in a great measure on 
the attention which is paid to it when working. This is 
more marked in the case of soft packing, and one often 
finds a skilled engine attendant—who knows how to use 
packing—not get through a quarter the amount of packing 
that another man who is careless and wasteful would do. 
A point which is not always given proper attention is the 
lubricating of the rods when running. Many times a shut 
down would have been avoided if the rods had been well 
* gwabbed ” before being allowed to start “chirping " and 
run hot.—8. L. 

Answer to No. 658 (awarded 10s.).—Packings in use at the 
present time may be divided into three classes : (1) fibrous; 
(2) semi-metallio ; (5) metallic Undoubtedly the best of 
the three for use with superheated steam is the metallic 
class. As engineers, generally, give very little thought to 
the actual requirements of a piston-rod packing, it would be 
well to discuss the merits of the three classes from the 
standpoint of an ideal packing. 

The essentials of a perfect packing are: 1. The pressure 
exerted by the packing on the rod to vary with the 
pressure of tbe steam in the cylinder. The pressure 
necessary to maintain a steam-tight point should evidently : 
be less when the pressure in the cylinder is 20lb. absolute, 
than when it is 150lb. absolute. If the pressure of the 
packing on the rod remains constant, then it must be 
such as will make and maintain a steam-tight joint for the 
highest pressure in the cylinder. This constant pressure 
remaining on the rod while the pressure in the cylinder 
falls during expansion, it follows tbat the work done in 
overcoming the friction of the packing is feas in pro- 
portion as the pressure in the cylinder falls. If, on the 
other hand, the pressure of the packing on the rod is 
reduced in proportion to tbe fall of pressure in the cylinder, 
then the mechanical efficiency of the engine is increased at 
the lower pressures. The packing should, therefore, be so 
constructed as to permit of the pressure on the rod being 
controlled by the pressure in the cylinder. 

2. The “tightness of the joint to be maintained under 
the varying pressures. The packing should prevent the 
escape of high-pressure steam from inside the cylinder, and 
in the case of condensing engines should be able to maintain 
a vacuum. This condition is, perhaps, difficult to fulfil if 
condition 1 is to be maintained. The only practical method 
is to compromise by introducing a constant pressure. As 
will be shown later on, tbis constant pressure is in one form 
of metallic packing a very small one. 

3. The packing must permit freedom for lateral motion 
of the piston rod. This is necessary owing to the wear of 
the guides, etc. 

4. The packing must be capable of being worked at high 
temperatures as well as low. With superheated steam 
the highest temperature would probably be 600deg. or 
700deg. F. 

5. The packing to be capable of taking up wear 
independent of the man in charge. As wear takes place 
regularly, so adjustment should be made regularly to obtain 
the best results. 

6. Wear of packing to be very small, so as to ensure a 
long life. A packing that wears quickly is also an expensive 
one, as to repack the rod the engine must be shut 
down during working hours, or the man in charge paid 
overtime if done after working hours. 

Class 1.—The only packing of this class suitable for 
working with superheated steam is asbestos. A steam-tight 
joint is made by the aid of a gland and screws. With this 
arrangement it is impossible to relieve the pressure of the 
packing on the rod in proportion to the fall of pressure in 
the cylinder during expansion. It is, therefore, unsatis- 
factory as regards condition 1. As the packing is screwed 
to maintain a steam tight joint for the higher pressure, it 
will maintain a steam-tight joint at the lower pressures, 
but at 4 cost disproportionate to the duty to be performed. 


are , Many are indifferent, and some distinctly bad, 
nearly all makers claiming some superiority over the others. 

A metallic packing that is largely used on both land and 
marine engines is illustrated in Fig. 1. This packing consists 
of eight blocks (5-5A), which are held in strong rings (6), 
having pockets holding springs (7). These blocks are put 
together in two sections, four blocks to a section. Each 
section is composed of two packing blocks (5) and two 
guide blocks (5A). The joints between the blocks in one 
section are at right angles to those in the other section, 
thus breaking joints. e packing or working blocks (5) 
consist of a thin gunmetal case filled with Babbitt metal. 
The guide blocks (5A) are of solid gunmetal, and are not in 
contact with the rod. Their respective names indicate 
their duties. 
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Another packing that is wholly metallic is shown in 
Fig. 5. This packing is a combination of the block packing 
shown in Fig. 1 and a cone packing (11) (Fig. 3). In this 
type the cone packing is not intended to be steam-tight, 
but to wire-draw the steam, thus relieving the outer block 
packing of part of its work. This packing, which is termed 
the *duplex packing,” is specially suitable for high-speed 
engines using superheated steam, and is one of the best 
packings made. 

In Fig. 4 is shown a semi-metallic packing that has met 
with much success amongst central-station engineers,-one 
firm of high-speed engine-makers in this country using this 
packing exclusively for the high-pressure and valve rods of 
their engines that are intended to use superheated steam. 
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This packing is a combination of anti-friction metal rings 
(4) and asbestos or other soft packing. The stuffing box, À, 
is filled with alternate triangular rings of anti-friction metal 
(4) that are in contact with the piston rod, and brass rings (5) 
in contact with the walls of the stuffing box; a few turns 
of soft packing (3) and, last, the gland(1) are putin. The 
anti-friction rings are put in in sections, the ends being 
dovetailed together and the joints are crossed. 

The writer has tried many of the leading makes of soft 
and soft metallic packing on engines using superheated 
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When screwed up tightly, there is not sufficient elasticity 
remaining in this form of packing to permit of lateral 
motion of the piston rod ; consequently, as the guides wear, 
the rod is subjected to a bending action. At high tem- 
peratures this class of packing scores the rod. No method 
has yet been devised whereby fibrous packings will auto- 
matically take up wear. The life of a packing depends 
chiefly upon the pressure to which it is subjected. This 
pressure is regulated, in the case of fibrous packing, by 
the highest duty to be performed by it. As this pressure 
remains constant while the duty required of the packing 
varies, it follows that the life of this class is shorter than 
it would be if the pressure varied in proportion to the 
duty performed. Asbestos packing might probably last 
six months. From the foregoing remarks it will be seen 
thst fibrous packing is not an ideal one for engines using 
either superheated or saturated steam. 

Class 2 —Being partly composed of fibrous packing, the 
greater number of objections applied to Class 1 will apply 
to this class also. 

Class 3.—The majority of packings of this class use 
metal rings triangular in section, and placed in the stuffing 


The rings are put in in sections 


and arranged to break joint. By the aid of a gland 
and screws the rings are pressed, one against the rod, the 
other ‘against the walls of the stuffing box. This arrange- 
ment does not permit of the pressure on the rod varying 
with the pressure in the cylinder, and requires adjustment 


Fia. 1. 


to be made periodically by hand. Tke one packing of this 
class constructed on scientific principles is that- sold by the 
United States Metallic Packing Company, of Bradford. 
The type of packing recommended by this firm for use 
with superheated steam is constructed on the same principle 
as that recommended for use with saturated steam. For 
the sake of clearness the latter type has been chosen to 
illustrate the principle, and is shown in Figs. 1 and 2. It 
consists of two rings, A, having pockets in which are inserted 
springs, B. Each ring contains two packing blocks, C, and 
two guide blocks, D, and they are set so that the blocks 
in one ring are at right angles to the blocks in the other 
ring, thus breaking joint. The packing blocks, C, consist 
of a thin gunmetal case filled with Babbitt metal. The 
guide blocks, D, are of solid gunmetal, and are not in 
contact with the rod. E is the packing case, bolted to the 
cylinder cover; F is the follower spring bush, having 
recesses in which are placed springs, G, which press against 
a gland, H. F and H are bored larger than the diameter 
of the rod, and where they slide the one into the other 
there is a clearance of „in. J are plates for retaining the 
packing, A, and guide, B, blocks in position, and transmitting 
the pressure of the springs, G, to the ball and socket joint 
at K Steam from the cylinder is admitted to the packing 
case, E, by way of the clearance between F and the rod, 
and the clearance between F and H. The passage of steam 
from the packing case on to the back of the packing blocks 
can be easily followed from Fig. 2. As the pressure in the 
packing case varies with the pressure in the cylinder, the 
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pressure exerted on the rod varies with the duty to be per- 
formed by the packing. Tightness of joint under varying 
pressures is secured by the springs, B, exerting a force on 
the back of the blocks, C. Tbe strength of springs, B, is 
such that in both condensing and non-condensing engines 
a force of 141b. is exerted. With condensing engines longi- 
tudinal pressure on the packing is met by springs, G, 


Cylinder cover 
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collectively, producing a pressure of 16lb. to the square 
inch on the ball joint at K. Freedom for lateral motion of 
the piston rod is secured by the aid of the ball and socket 
joint at K. One engine fitted with this packing is stated 
to have been kept running for a week with the piston rod 
bent in. out of truth. Being wholly metallic, and the 
friction of the working parts small, the temperature it is 
capable of being worked at is practically determined by the 
melting point of the metals. The wear of the packing 
blocks, C, is automatically taken up by springs, B. Instances 
are recorded by the manufacturers where their packing has 
been at work continuously for 10 years without any outlay 
whatever for repairs. The cost of this packing is, of 
course, higher than that of a fibrous packing, but the 
advantages gained by its use fully justifies the oxtra 
expenditure —E. G T. 


Answer to No. 658 (awarded 58.).— Metallic packing will 
be the most suitable for the purpose. Ordinary forms of 
packing, made of hemp, asbestos, indiarubber, etc., have 
several disadvantages when there is a high steam pressure. 
In order to prevent leakage, the gland must be so screwed 
down that the friction between packing and rod absorbs a 
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considerable amount of power. To appreciate the friction 
tbat may be set up by packing, examine governing gear ; 
where the valve is actuated by a spindle passing through a 
stuffing box, unless the gland is easy enough to blow 
slightly, satisfactory working is out of the question. 
Again, when a gland is so screwed down as to 
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prevent leakage scoring is very likely to follow. 
Fibrous metallic packing is quite as easily manipulated 
as the ordinary kinds, and can be employed with any 

resent existing form of stuffing box. When a new box 
18 being constructed, such a form as that shown in the 
figure is an excellent arrangement. The bottom of the 
stuffing box is fitted with a gunmetal ring, A. The face of 
this ring and the inside of the cover, C, are turned to the 
form of surfaces of two concentric spheres. In the diagram 
these surfaces are marked R and R!. The gunmetal cases, 
B and Bl, carry white-metal packing rings; between the 
two sets of rings is a helical spring which, the cover, 
C, being in position, forces the packing rings into 
close contact with the rod. Owing to the containing 
boxes being between the two spherical surfaces, a certain 
amount of movement in any direction is possible for the 
rod and packing. With regard to the second part of the 

uestion—viz., how long packing should last—scarcely more 
than a guess can be given. With a rod in good condition 
and the box carefully packed, just tight enough to slightly 
blow, an occasional adjustment will keep one packing satis- 
factory for a good many weeks. Given contrary circum- 
stances, and the packing may have to be removed and 
replaced after the first run.—M. M. 


LONDON COUNTY COUNCIL ELECTION. 


A joint committee of “The Loudon Municipal Society ” 
and “The Metropolitan Division of the National Union” 
is issuing a series of electioneering notes to enlighten or 
otherwise the minds of the electorate and to obtain votes. 
Among other notes is the following, entitled “The Truth 
about the Tramways.” How far the note is in accord with 
ite title, and how far the conclusions given are justified, is a 
matter of opinion. At any rate, a comparison between 
benefits and profits, etc., on leased and worked lines cannot 
be of much use as convincing proof for or against unless a 
good deal of further information is given. The Council 
would, perhaps, reply that it gave a longer run for its 
money, and if that is correct, the profit is in the pockets of 
Du lp uds instead of in the bank of the Council.— 


THe TRUTH ABOUT THE TRAMWAYS. 
From Official Sources only. 


Where the Truth can be Found.— What is the truth about the 
London tramways? Where shall we go to find it? Can any- 
thing be better than the official records of the Council itself? 
These are not one man’s opinion, but recorded facts taken from 
the Council’s documents. The truth once more is stranger than 
Radical fiction, for it completely exposes the untruths with which 
the Radicals are endeavouring to zull the ratepayers. 

The Story of the Trams.—Every tramway constructed in a 
street by a company becomes purchasable at the end of 21 years 
by the public body in whose district it runs. About 44 miles 
became purchasable by the London County Council in 1891. 
The arbitrators awarded the company £14,752 per mile for the 
lines. The Radical Council at once leased these lines to the 
oompany at a rental which returned the ratepayers 5 per cent. 
for their money. The next year—1892—another 19 miles of 
line in the North of London became purchasable, leaving 
164 miles of connecting lines purchasable at various dates up 
to 1910. On Nov. 7, 1893, a report of the Highways Com- 
mittee (dated Oct. 26, 1893) recommended ** That the Council 
do proceed with the acquisition of the undertakings relating to 
the 19 miles . and do offer to lease the same for a 
term of six years from July 51, 1892” (TL. C. C. Minutes, 1893, 
p. 1,084). At this time there was a large Progressive majority 
who favoured this lease, and the proposal to lease was carried. 
For five years, owing to litigation with the tramway companies, 
the Council's municipalisation of the tramways was at a 
standstill. There was complete stagnation, no new lines were 
built, and the ratepayers had no return from the lines which 
became purchasable. The Council elected in 1895 determined 
to put àn end to this stagnation. There was then no way 
possible whereby tbe Council could obtain control of the 
‘northern system until 1910. 

The Position in 1896.—This was the position in 1896. It 
speaks for itself, and proves the assertion that under ordinary 
conditions the Council could not work the northern system 
until 1910. "This fact was stated by the Highways Committee 
of that day. 

When Lines Became Purchasable. — These dates are taken 
from the Council's own records; the Caledonian-road line was 


purchasable in 1898; Prince of Wales's-road in 1900; Penton- 
ville-road in 1905; Fortess-road in 1905-6; S uthampton- 
road, part of Fieet-road, and Kentish Town-road in 1906 
Fieet-road line, Southend-green, Highgate-road, Gray's-iun- 
road, Chalk Farm- road, Ferdinand-street, and Junction-rvad in 
1908 ; other parts of the ab. ve lines in 1909. These lines were 
the property of the London Street Tramways Company, and it 
will be at once seen that the greater part of them would not, 
under ordinary circumstances, have been in the possession of 
ratepayers even at the present moment. The lines of the N orth 
Metropolitan Tramways Company were in a similar p sition. 
Thus Canonbury-road, New North-road, Shoreditch, Oszenuve- 
road, Whitechapel, Mue E«d-road, B., v- road, D dston- road. 
Graham- road, Holloway - road, Seven Sisters, and Stamford - hill 
were not purchasable by the Council until 1898; Green-lanes 
line was purchasable in 1903; West India D.ck-road, Great 
Esstern-street, and Commercial-road (parts of) were purchas- 
able in 1906 ; Leman-street and Dock-street in 1909; Seven 
Sisters and Stamford-hill (parts of) in 1910. 

Why Working was Impossible. How much truth is there 
in the ‘assertion that the Councils policy of working the 
northern system was checked by the Conservatives? Would 
Londoners care to see a system whereby passengers boarded a 
Council car for a short distance, then changed into a company 
oar and again entered a Council car to get to their homes 
Could such a system be worked? Would Mr. Benn dare to pro- 
pose it to Londoners ? 

The Next Best Thing.—The next best thing was done by the 
Council of 1895-8 ; the only one in which there were as many 
Conservative councillors as R«dical. A bargain was struck. 
That it was a good bargain for the ratepayers shall be shown. 
First of all, the whole of the lines, including those not pu-chase- 
able until 1010, were made one consideration. They were 

urchased at £10,000 per mile for double and £5,000 for single 

es, conditional upon a lease being granted to one of the com- 

panies up to the year 1910, in which the last of the lines 
became purchasable. i 

Benefits for Ratepayers and Passenaers.—This lease ostab- 
lishes these facts : By agreement the Conservative councillors 
saved the ratepayers £4.752 for every mile of double line 
purchased. The whole of the 434 miles have belonged to the 
ratepayers for the past seven years. Under Progressive policy 
that could not have been ible even at this moment, nor for 
another six years. On the purchase price the return to the 
ratepayers is O per cent. The Progressive lease granted in 
1892 returned but 5 per oent. The principle of no more double 
fares on Sundays or Bank Holidays was established. Workmen's 
cars at 2d. return were provided for the first time. Upon every 
new line the company pays 8 per cent. to the Council on the 
cost of construction. The Council borrows at 5 per cent., and 
so makes 5 per cent. profit for the ratepayers. The men's hours 
cannot be increased nor their wages reduced, and they must 
have one day's rest in seven. The lines must be worked by 
electricity whenever required by the Council. The Council can 
make experiments, at the cost of the company, of any system of 
traction they may choose. Fares have been reduced on the cars, 
and competing 'buses have had to lower theirs. The ratepsyers 
have had profits for the past seven years from lines which would 
never have been theirs until six years hence but for this lease. 
By the leasing of the lines under these conditions the ratepayers 
have profited to the extent of over £170,000 beyond that which 
would have been possible under working such a chaotic system 
of lines. — Report of Council's Officials. 

Profits from Leasing and Working.—The Council now owns 
884 miles of the 115 miles of tramways in London. Forty-eight 
are leased and 40 are worked. The cost and results of purchase 
are interesting. The 48 miles of leased lines cost £849,530. 
The 40 miles of worked lines cost £1,159.088. Last year the 
leased lines brought a relief to the rates of £27,704. Last year 
the worked lines resulted in a loss of £2,250. The profits on 
the leased lines saved the ratepayers from being compelled to 
put their bands into their pockets to make good the loss on the 
worked lines. The leased lines, which have oost the ratepayers 
£849,530, have brought in a total profit of £257,794. The 
worked lines have yielded & total profit of £75,974, or only one- 
third of the amount produced by the leased lines, which oost 
25 per cent. less. 

Which Do You Prefer ?!—Which, after all, has been the better 
system for the ratepayers’ Which has been better for the 
passengers? Ask those who travel on the conduit lines what 
they think of the speed. Ask them if they enjoy the break- 
downs. How many times have they missed appointments 
through them? Do they accept Mr. Benu's excuse about the 
mud getting into the conduits? If they do, how will the 
Council abolish rain ? 

Whose Fawt?—Londoners are told that it is not the Council's 
fault that the northern system is not electrified. Whose fault 
is it! By the terms of the lease the Council can reconstruct 
the lines for electrical traction at any time. Knowing that the 
conduit system is a costly failure, the Connoil is endeavouring to 
obtain the consent of the borough councils to the overhead 
system in certain districts. These councils, which are mainly 
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Radical in complexion, refuse their consent. The company, on 
the other hand, believe that successfal working is only possible 
with the cheaper and proved successful system of overhead 
traction, and, before changing their views, ask to see the results 
of the working of the Council's conduit system. In the elec- 
trification of the lines by any proved successful system, the 
company has offered the Council **every possible assistance." 
Whose fault ts it? Who is to blame for the delay? 

Ratepayers! Hundreds of thousands of pounds of your hard- 
earned money has been squandered on an electrical traction 
system that experience proves to be unsuitable for London. 
The profits which you were promised from the working of 
40 miles of lines have dwindled into losses, and you are only 
saved from being compelled to meet those losses out of your 
own pockets, by the profits which come from the leasing of lines 
whtch the Council have power to electrify at any moment. The 
Conservative and Unionist policy is electrification of all lines 
owned by the Council ; cheap fares consequent upon a cheaper 
and more reliable system of construction. How long are you 
going to allow reckless Radicals to squander your money in 
carrying out inefficient systems? Vote for the Conservative and 
Unionist candidates, who will give to London a service equal to 
that provided by the well-managed electric tramways on its 
borders, lighten your rates, provide cheaper locomotion, and 
relieve the overcrowding in the central districts. 


LONDON TRAFFIC ENQUIRY. 


[sl 


The Royal Commission on London Locomotion held further sittin 
at the Westminster Palace Hotel on Thursday and Friday last week, 
the chairman (Sir David Barbour) presiding. 

Mr. A. Gray, counsel to the Chairman of Committees of the House 
of Lords, said that as to existing parliamentary procedure he con- 
curred with much of the criticism that had been passed upon it. 
One conspicuous disadvantage was the lack of a continuous policy 
in the committees. Each committee looked only at the Bill before 
it, and this would to some extent be remedied by creating some con- 
tinuity in the committees. Another disadvantage was the great 
pressure of business which was concentrated into about three months 
of the year, He was againet the proposal to deal with London traffic 
schemes by joint committees of the two Houses—altogether against it 
if the present procedure was mainteined unaltered, less so if a board 
was or could be created which would operate as a committee of firat 
hearing. It was highly inconvenient and anomalous that there should 
be not only two methods of proceeding under the Tramway Act—by 
provisional order and Bill—but aleo a third extra - parliamentary 
inethod by light mn order. He did not criticise the operations 
of the Light Railway Oommission, which he believed had been of 
great general benefit to tramway enterprise, but as at present con- 
stitu it could hardly be viewed as a permanent body. The 
anomalies in regard to powers were remarkable, Oounty councils 
were light railway authorities, but not tramway authorities, and this 
position had forced Parliament in one or two cases (notably in that of 
Middlesex) into recognising the county council as an authority com- 

tent to purchase and work tramways. The veto existed under the 

mway Act and the Standing Orders, but there was no veto under 
the Light Railway Act. Various suggestions had been made to the Com- 
mission as to the creation of an extra-parliamentary tribunal or board. 
Unless a scheme involved an obligatory presentment of all London 
Bills to the board, and a hearing in all respects equivalent to a hearing 
before a parliamentary committee, he thought it would hardly be 
advisable to substitute a joint committee for the double hearing in 
Parliament. Such a body as he suggested might consist of, say, five 
to seven members, of whom proba Y iwo should be distinguished 
engineers who were practising as consulting engineers only, and not in 
constructive work. 

Sir Theodore Martin, examined by the Chairman, said he was a 
parliamentary agent, and had been in practice since 1845. He should 
think it expedient,before sanctioning fresh schemes to wait until the 
tube railways now under construction were completed and in full 
working. It would then be seen whether and how far they left wants 
still to be supplied, also whether in themselves they were in sufficient 
favour with the public to yield a fair return on the capital invested. 
At present thy were in a great degree experimental. As to the 
general question whether or not it was desirable that there should be 
some general scheme for the laying-out of further underground railways 
in London, he considered that to be essential, and there could be no 
fitter authority for this than the present commission. He saw no 
reason wby any fresh tribunal should be appointed to consider the lines 
that might be so proposed. No efficient tribunal could be constituted 
without creating additional expenses. To be effective the members of 
such a tribunal must be men of large experience, probably men in the 
receipt of large professionel incomes. Any decision they might come 
to must, he thought, be open to revision by Parliament. The inter- 
ference with property was so serious that no decision but a parliamentary 
one would give satisfaction. The amount of capital involved would 
also be so great that it seemed to him to be peculiarly the function of 
Parliament to deal with this question. That being his view, he con- 
sidered that the present system of submitting all priced railways to 
the arbitrament of parliamentary committees could not be improved 
upon. Parliamentary committees had again and again dealt to the 
general satisfaction with schemes of greater magnitude than any new 
railway in London. In the course of his long and tolerably large 
experience the question of the fitness of these committees for oat 
with measures affecting public as well as private interests had occupie 


much of his attention. He had tried to look at it with as impartial 
an eyeas possible, but his conclusion had always been that the work 
was, upon the whole, well done, and as far as possible, where an 
adverse decision to one of the parties must be given, it had been 
iven in such a way as to leave the conviction that jastice had been 
one. Men of the world conversant with affairs formed the staple of 
committees, and no better tribunal, in his view, could be devised for 
judging what was best for the accommodation of London traffic, 
whether the money to paf for the measure was likely to be duly forth- 
coming, and what could or could not be done within reasonable limits 
of expense. AM 
In the course of further examination, the witness incidentally 
mentioned that the Metropolitan District Railway, which cost 
£750,000 a mile to make, was the lamentable result of a report of a 
Royal commission. . 
Mr. C. 8. Moik, civil engineer, of Victoria-street, was recalled in 
reference to proposals he had made before the Commission for the con: 
struction of new thoroughfares through London, and further informa- 
tion was given on those proposals by Mr. W. Beer, civil engineer, of 
Victoria street, and Mr. W. R. Low, of Basinghall-street, architect, 
surveyor, and valuer. From this it appeared that the following were 
the figures for the valuation of the cost of the land to be acquired in 
connection with the construction of the > proposed main avenues, and 
the estimated recoupment to be derived from the sale of surplus 
lands: main avenue north to south — ost, £31,343,000 ; recoupment, 
236, 789, 000; main avenue west to east—cost, 239, 845, O00; recoup: 
ment, B33, 801, 000 — totals : cost, 271, 186, 000; recoupment, 
270, 590, O00. . EN 
The Commission adjourned. 


FORTHCOMING EVENTS. 


FRIDAY, FEB. 26 

Tastiso tim of Electrical Eagineers.—Manchester Section : Annual 

inner. 

Institution of Civil Eugineers.—At 8 p.m., students’ meeting. 
Paper: '‘ Boiler-House Design," by Mr. L. G. Crawford. 

Royal Iustitution.—At 9 pu discourse by Mr. A. Siemens on 
„New Developments in E:ectrio Rays.” 

North-East Coast Institution. —Moeting at Newcastle-on-Tyne. ' 

Electro-Harmonic Society. —At 8 p.m., ladies’ night concert, King's 
Hall, Holborn Restaurant. 

Electrical Engineers Volunteers. —At 9 p.m., Kensington Town 
Hull, annual regimental ball. 

SATURDAY, FEB. 27. 

Royal Institution.—At3 p.m., Lord Rayleigh on ''The Life and 

Work of Stokes" (Lecture II.). 
TuxspAxv, Marcu 1, 

Institution of Electrical Enginoeers.—Manchester Section: At 
7 30 p.m., ordinary meeting. Paper: ''The Mersey Railway— 
Multiple Control System," by Mr. H. L. Kirker. 

Institution of Civil Engineers.—At 8 Pus ordinary mecing. 
Further discussion of papers by Moasre. J. D. Twinberrow, A. 
Shackleford, and J. T. Jepson (vide last issue). 

National Electrical Manufacturers Association. —At 5 p.m., 
Hotel Oecil, second annual general meeting. 

l WEDNESDAY, MARC 2, 

Institution of Civil Eungineers.—At 2.30 p.m., students’ visit 
to inspect the new stores and plant for handling grain at the 
Millwall Docks. 

Institution of Electrical Engineers. — Students’ Section: At 
7.30 pm., ordiaary meeting. Peper: The Determination of 
the Oorrect Proportion of Condensing Plant in a Central Station,” 
by Mr. P. V. Hunter. | 

THURSDAY, MARCH 3. | 

Rontgen Soolety.—At 8.30 p.m., ordinary meeting. Presidentia 
address: Some Laboratory Notes of the Last Six Months." 

Royal Institution.—At 5 p m, Prof. H. L. Calleadar on Elec- 
trical Methods of Measuring Temperature " (Lecture II.). 


FRIDAY, MARCH 4, 
Junior Institution of Engineers.—At 8 p.m., ordinary meeting. 
Paper: Some Practical Notes on Electric Storage Batteries," by 
Mr. G. C. Allingham. 
Royal Institution. — At 9 p.m., discourse by Prof. Wm. Stirling on 
„ Breathing in Living Things." 
SATURDAY, MaARCH 6. | 
Institution of Electrical Engineers. — Students’ Section: At 
9 30 a.m., visit to Messrs. J. I. Thornycroft and Co., Limited, 
Chiswick, W. 
Royal Institution.—At 3 p.m., Lord Rayleigh on The Life and 
Work of Stokes" (Lecture III.). | 
Glasgow Soientific Sootety. — At 7.50 p.m., ordinary mee uda. 
Paper: "British Competition and Manufacture,” by Mr. M. 
Pickstone. 
Birmingham Association of Mechanical Xingineers.—Ordináry 
meeting. Paper: Present Position of Trade in South Africa, 
by Mr. Ben. H. Morgan. 


Association of Municipal Engineers.— The following prospective 
arrangements for meetings have been fixed: Grimsby, April 23 ; 
Newcastle, May 6 and 7; Buxton, May 20 and 21. 
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THE G.E.C. ANNUAL. 


„It is estimated that fifteen thousand mouths are 
dependent for food upon the successful operations of this 
company." Such was a sentence that fell from the lips 
of the chairman at the annual dinner of the company 
on Saturday last. The statement gives food for thought, 
and brings into clearer view the value of such an under- 
taking in the ranks of the industrial works of the 
country. Twenty-five years or so ago Mr. G. Byng 
commenced business. He had confidence in himself, 
he had an object, and steadily worked to attain 
tbat object, never giving himself rest till that object 
was in a fair way of being achieved. Then the long and 
arduous strain pronounced its effect, and he was for a 
long period physically prostrate. Tbe man of initiative 
and energy was compelled to take things more quietly. 
It was, therefore, with the greatest satisfaction that all bis 
friends saw him sufficiently recovered to preside at this 
great annual gathering, and trust that he will find bimself 
fully restored to continue the great work which has 
been so successful. Commencing as a unit, increasing 
by an average of some six hundred units per Year, 
depending upon the initiation of the one unit, is a fact 
which must surely be taken as a proof of ability and 
singleness of purpose. It is, however, not altogether with 
the prosperity of the GE.C. that we wish to deal, but 
once more to call attention to the fiscal creed of the man 
who has, so to speak, created the company. He is 
from conviction a Protectionist, and it is just here that 
we must ask leave to differ witb him, yet probably 
the differences are not so real as a direct negative 
would indicate. Much depends upon definitions. Our 
desire is to obtain equality of artificial conditions and take 
advantage of al] natural conditions. Mr. Byng in his 
admirable little book demonstrates — what hardly needs 
demonstration (given natural conditions somewhat similar) — 
* that a manufacturer in a protected country can manufac- 
ture at a cheaper rate than a manufacturer in a Free Trade 
country.” Of course, given certain conditions, this is a 
truism because of influence upon the factor quantity, a 
point strongly pressed by Mr. Byng. Opponents of fiscal 
change too often select for their arguments such 
expression as “Fancy putting a duty upon champagne, 
raw cotton, iron ore, etc. — cutting tbe nose to spite 
the face." No advocate of fiscal change suggests such 
things, nor do thorough-going Protectionists. Mr. Byng's 
text is mainly contained in such a sentence as “If our 
manufacturers cannot compete with protected goods in 
our own country, how can they hope to compete against 
them in our Colonial and neutral markets!" Mr. Byng, as 
the head of a manufacturing and distributing concern which 
bas agencies in most parts of the civilised world, is in a 
position to speak from experience. In this case an ounce 
of experience is worth a pound of theory, yet we find 
men listening to and applauding the diatribes of a Winston 
Churchill, a Lord George Hamilton, a Lloyd-George—men 
of no experience—instead of welcoming and seriously 
considering the opinions of the expert. It is extremely 
difficult for fiscal reformers to meet the arguments of 
men who have no business experience, inasmuch as in 
most cases the factors that determine the problem are 
numerous and technical in character. We should have 
thought that a casual examination of financial considera- 
tions would have shown something to be wrong. A great 
feature in the speeches and writings of opponents to 
reform, is that our imports are partly paid for from the 
returns of investments abroad. The value of such invest- 
ments is lauded, and the amount derived from them, 
given variously by various speakers, is generally an 


THE ELECTRICAL ENGINEER, FEBRUARY 26, 1901. 389 


amount they require to make up some difference. Has 
it never struck these men that the argument cuts two 
ways If it is good for us to invest abroad, it is 
good for outsiders to invest here and bad for us. 
But is not this just what has been going on for the 
last few years? We cannot now get the money wanted 
at home, and have to rely on American and Continental 
investors. Then look at the money being invested by 
foreigners in our industrials. Of course, in a way, if we 
invest capital in Timbuctoo, it is good for Timbuctoo ; so 
in a way, if Americans invest their millions here, it is 
good for us. But it is far from being good in the sense it 
is usually referred to. It means profits for outsiders, and 
every pound of that profit going outside the country is 
bad for the country. The receivers are the gentlemen of 
leisure, the producers are merely brain and muscle. The 
creed of Mr. Byng, if adopted, would, in his idea, probably 
lead to the G.E.C. being one of the largest concerns of its 
kind in the world. Other British concerns, he believes, 
would flourish proportionately, and there is every wish 
that such views should be seriously considered, and, if 
similar conclusions are accepted, should be adopted and 
carried into effect. 


—— —... 


CORRESPONDENCE. 


„One man's word is oo man’s word, 
Justice needs that both be heard." 


OmU CU SER ESPERE. 


CABLE FAULTS. 


SIR, —Some time ago I read in your “Question and 
Answer” columns a test relating to faults on cables which 
I thought rather good, and decided to put it into practical 
use at the first opportunity. To the best of my recollection 
the following is a diagram of connections. 


Core of “Cable 


Ammeter 


X Y=cable. The current is sent along the lead, through 
the fault, back along core end, A; a certain current, say 
20 amperes, being regulated by resistance, R. The deflec- 
tion on the galvanometer, G, is noted. The same amount 
of current is now sent from end B, the connections being 
similar (but at end B) and the galvanometer leads remaining 
the same in position. 

Suppose À B is 100 yards in length and the drop of 

ressure from end A and B also is five volte, then the 

istance of fault from A and B would be equal—50 yards. 
The same argument applied, the ratios of tha drop being 
different, the distance should be in proportion. When I 
took this test, however, the fault by your formula should 
have been a certain distance from A; but on opening the 
ground for a distance of five yards either way, no fault 
was found ; eventually it was found a long way off, much 
nearer B, in fact. 

On inspecting the bad place after it had been uncovered 
I came to the following conclusion : 


Leed x Y 


SSS ERES < WS "Sas. c3 B 
SSR SEL — — SOON d es NASSA 
PP ee 92» so ae 


\ Copper and Lead 
Oopper Core Making Good Contact 


Tho cable was practically burnt out for a space of 2in. 
tween X and Y. 


When the current was sent from end A there was only a 
bui alight drop, owing to X making good contact with 
lead ; whereas on the same amount of current being sent 
from end B there was a very large drop, the resistance at 


Y being much higher (the copper and lead being burnt so 
much that they were charred right up). 

By applying the test, you see, the fault should come 
very near end A, whereas in the actual case it was much 
nearer B. From this example I think it is clear that this 
particular test cannot be relied on in such cases. 

I trust this explanation will interest you and your readers 
of “ Questions and Answers.”— Yours, etc., O. L 


GAS v. STEAM. 


Sır —I was particularly interested in the answers to 
Question No. 656, comparing the use of gas- driven plant 
with steam. I am surprised to notice that neither of the 
replies included a suction gas-producer. With coal at the 
price mentioned, and slack not being available at a low 
price, and with such a small set, it seems to me that a 
suction producer with its great simplicity would have 
enabled the first cost to be kept lower and also reduce the 
cost for wages. 

The suction producer at Stowmarket is giving great 
satisfaction, and although the question of steam versus gas 
has not yet been settled at Felixstowe, I have not yet been 
able to obtain any figures for steam which would lead me 
to advise a change from gas driving.— Yours, etc., 

Stowmarket, Feb. 22, 1904. NAPIER PRENTICE. 


SiR,—In the first answer to Question No. 656 in the 
current issue of your journal there is apparently an error 
in the figures given for cost of gas plant. From the total 
of £5,500 I gather that “J. H. S." estimates on a basis of 
£22 per kilowatt, which I consider au excessive figure. 

I would like to know how “J. H S." distributes the odd 
£10 per kilowatt, as the total of £7 and £5 is only £12. 
No one who has gone carefully into the matter can bave 
any doubt as to the suitability of gas-driven plant where 
profitable working is a consideration.— Yours, eto., 

Stowmarket, Feb. 23, 1904. E. A. LAMBERT. 


MUNICIPAL TELEPHONES.—II. 


In our first article we have proved—till we are convinced 
to the contrary—that a difference in tbe definition of what 
constitutes a unit has led the critic astray. It is a funda- 
mental axiom amongst logicians to, in the first place, find 
out the matters upon which there is agreement. In this 
controversy there is no point of agreement, and hence no 
starting point of controversy. The delightful argument 
that a consulting engineer errs, therefore a municipality is 
wrong, is put forward. It is neither logical nor in accord 
with common-sense, yet it serves a 1 with those who 
think the “loudest mouthed is the king of the trippers." 


Estimates. 

Our eager critic says: We shall not meet with any 
dispute if we say that the cardinal principles on whic 
municipal telephony (the italics are ours) reste are that the 
average capital cost of a working subscriber's line in a 
modern telephone system is about £20, and that the average 
annual rate of about £5 is sufficient to pay for operatin 
expenses, interest ou capital, sinking fund to redeem capital, 
and all other charges incident to the conduct of a city 
telephone exchange system.” 

We dispute that assertion, and say the statement is 
absolutely untrue. A person is again being attacked, and 
not a principle, 

Throughout the length and breadth of this country 
from first to last the cry of the municipalities has been 
(1) that private enterprise is sweating the public by 
charging what it pleases and how it pleases for things that 
are necessary to the general public and partake of the 
nature of a monopoly; (2) that the public ought to be 
better served at a loss cost by municipal than by private 
action. 

If the critics will disprove the contention of the muni- 
cipalities on these points they will be serving a good 
purpose, but they do not attempt to deal with them. 
Instead of tackling the real question they discuss estimates 
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as if a high or low estimate touched the question at all. 
They are doing what is abhorrent to all ideas of fair 
play — attacking a man while pretending to attack 
somebody else. 

Let us state the cry of municipalisers once more. They 
give alternative reasons which may be termed the principles 
governing their action. 


(1) Certain works of the nature of monopolies should 
be performed by the community for the com- 
munity at cost price. 

(2) The alternative is to make a profit and to assist 
the rates. 


A quotation from a candidate’s address for the London 
County Council election pute this clearly : 


„That all monopolies, such as gas, water, tramways, 
markets, docks, river steamboats, and electric lighting, 
should be municipalised, and the profits, amounting to 
£4,000,000 annually, or three times the Council’s revenue, 
devoted to public purposes."—Messre. Steadman and 
Spender (candidates for Stepney) vide Westminster Gazette, 
Feb. 18, 1904. 


It would require the language of an East State American 
paper to forcibly and adequately repudiate any allegiance 
to such a farrago as this. 

We say these reasons or principles are fundamentally 
wrong, but the criticism against Glasgow and elsewhere does 
not touch these subjects. 

What does it matter to the municipality whether an 
estimate is £20 or £200 per unit installation, or £5 or £50 
per year expenses? The only question the muncipality 
troubles about is whether it can do the work more cheaply 
and efficiently than a private adventurer. To talk about 
estimates being cardinal principles is a misuse of terms. 
Estimates are, roughly, guides 1n financial mattera, and no 
two engineers will do more than approximately estimate 
round a central figure for the same work. Estimates may 
be wrong, altogether irretrievably wrong, but that shows 
mistakes or incompetence in the engineers, and has nothing 
to do with the principles of the matter. 

Our task is rendered far more difficult than it would be 
if the critics were not so discursive. Having shown, as we 
think, conclusively that the question of muuicipalisation is 
untouched by this particular critic, let us turn to the 
personal or engineer’s question. In the first place, we 
must ask a question. 

If an engineer estimates for certain work, and in the end 
the work is of a different character, is the original estimate 
to be held to hold for the altered work which was never 
under consideration ? 

Our answer would be that the old estimate is gone, but 
we should aiso say that in some cases—and we think tele- 
phony is one of them—the extension of the work should 
cost approximately a multiple of the unit estimate—tbat 
is, if the original estimate, say, per line, was £20 per line 
for not less than . lines, it should be approximately £20 
per line for z--y lines. Of course, the increasing or 
decreasing of z would entail alterations of details which 
might affect, and considerably affect, the original estimate, 
and we assume that the extended or decreased work is on 
the same system as that estimated for. 

Before going further it will be well to see what the 
original estimate at Glasgow was for and the changes, if 
any. On p. 5 of the report is the following table: 


Original Actually completed 
2. 


value. | 1901. 1902.3. 
PIE — —S NES 
Completed instruments to be provided. 5,950 5 479 9,122 
Partially completed lines | 1.200 8,787 7,387 
Switchboard accommodation (lines)... 6 050 7,060 10,826 
Number of pairs of cable lines ......... 6.450 14,572 18.171 
Mileage of pairs of wires in cables...... 4,938 11 061 14,0291 
Length of trenching (miles) 22 94 1273 
Number of pipes going out ot 

OXCHAN BPS si... ccisrsvnscadesessvcsanccrss: ' 32 126 135 
Capacity of pipes going out of: 

. exchanges (pairs of wires) 6,900 21,000 51,000 
Length of pipes (miles) . 32 1044 | 127i 
Length of underground cable (miles), 31 1133 | 162 
Number of ground poles | ............... 2,326 691 | 1,799 
Number of roof standards.. . 456 228 2245 


A very casual, without an exceedingly careful, examina- 
tion of this table ought to be conclusive that at Glasgow the 
original estimate would in the end be somewbat modified. 

n p. 12 of the report the statistics are given in fuller 
detail, but the above will suffice for our purpose for the 
present. A number of statements are made on this subject 
of initial cost by the critic in our esteemed contempo 
to the effect: (1) “the Glasgow Corporation pinned their 
faith absolutely to those figures; (2) the parliamentary 
telephone enquiry of 1898 shows that thecommittee . . . 
was largely influenced by those figures; (3) “ the very 
Act of 1899 which made telephony legally possible may be 
said to be based on the theory —i.e, £20 initial cost 
and £5 annual operative expenses; (4) "the soundness of 
these figures and estimates has been disputed time and 
time again." Here, again, comes the questions for what 
were £20 or £5 estimates: have they yet been proved 
to be wrong for the purposes estimated, wbo disputes 
them, and are they disputed for some other reason 
than tbeir correctness for the work wbich was really 
estimated for? We are pretty sure that Mr. Hanbury's 
committee of 1898, the House of Commons in 1899, and 
the Glasgow Corporation were not misled by any estimates. 
If each and all accepted them to be approximately correct, 
it was simply because the weight of evidence was in their 
favour. The critic says the Glasgow accounts after two 
years’ working proves his contention. We say they do 
nothing of the kind. Consider the estimate for 5,250 
instruments involved 22 miles of trenching; the actuality 
for less than double the number of instruments has 
involved 1273 miles of trenching, or more than 
five times as much trenching. To saddle the cost 
of this trenching on 9,122 instruments shows a 
desire to mislead, for, of course, the initial cost per 
instrument is increased, but as the trenching, so to speak, 
will carry more instruments, as these are added cost comes 
down. A similar argument holds good as regards length 
of pipe—in one case 32 miles, in another, for less than 
double the number of instruments, 1274 miles. Need we 
labour this further to show how ingenuous the critic has 
been? How easy it is to criticise in this fashion may be 
seen from an extract from a criticism of this criticism which 
is before us: : , 

“In dealing with the average cost per line or station 

“ of the Glasgow undertaking, the E. R. writer has lost 

“ himself in a complete muddle. He first deducts 1,606 

“ lines from the total shown in the report; the remainder 

“ (7,441) are variously termed lines, actual lines, woe 

“lines, direct exchange lines, subscribers’ lines, an 

actual subscribers’ lines. The inference regarding the 

“odd 1,606 being they are non-existent, but in so far 

" that the critic estimates they have cost £11,194, they 

“ appear to have a kind of existence in the shady recesses 

“ of the writers imagination. Conundrum: When is a 

“ telephone line not a telephone line? may be an interest- 

“ ing amusement for an evening party, but it does not 

come within the scope of serious discussion. In esti- 

“mating the cost of these inferentially non-existing 

“ lines, the critic has shown himself to be entirely 

"ignorant of local circumstances in Glasgow and 

"of telephone work generally. In building up 

“this flimsy fabric of fictitious figures to produce 

“ the hypothetical result, he undervalues extension and 

“ private lines. He ignores the fact that a great many 

“extensions and private lines pass through switchroom 

“ testboarda, and are consequently equal in cost to two 

“ exchange lines, while in dealing with inside extensions 

“ he also ignores the fact that many of them are con- 

“ nected to expensive apparatus. After a considerable 

“floundering in a quagmire of supposititious figures 

“ the writer emerges with the statement that £34. 18s. 

“ per line is the real average cost per line of the Glasgow 

“Corporation telephone system. If the E . writer 

" would make a similar calculation based on the 

“figures contained in last year's accounts, he would 

“find the real average capital cost last year was £40, 

“ being £5 or £6 more than this year's average cost. 

Again, if the critic should try a similar calculation next 

“ year, he will most likely find a further reduction in the 

“average cost. The fact is, the average cost of any telephone 
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“line in any large network during the first few years of the 

development of the system is a fleeting figure, and gradually 

“ diminishes. . . ." (The italics are ours.) 

We have used this quotation because its sting is in ite 
tail, and goes to the root of things. Tbe cost per line, or 
per wbatever unit is agreed upon, cannot be determined in 
the early stages of development. Tbe hypothetical figures 
of the critic show this £40 (calculated for him) the first 
year, £54. 18s. the second year, and probably somewhat less 
the third year—how much we know not till it is finished. 

Now to what point have our remarks brought us? 


1. We differ from the Electrical Review as to what 
constitutes cardinal principles, holding that the 
amount of an estimate of a particular engineer for 
& particular work has no more to do with the 
principles of municipalisation than has the sweet- 
ness or sourness of sugar. 

2. Tbat an estimate made for one thing is not to be 
accepted as holding good for another. 

3. That the disputed general estimate was for one 
thing, and that in the carrying out the work at 
Glasgow changes have been made which tend to 
modify the estimate ; and 

4. That the work has not yet so far developed as 
to admit of an average cost per unit being 
determined. 


TRADE NOTICES AND NOVELTIES. 


The Extra Sec E.C.C. Cell. 


We are indebted to the General Electric Company, Limited, 
Queen Victoria-street, E.O., for some further particulars 
relating to ** the Extra Sec E.C.C. Cell," mentioned elsewhere 
in connection with the firm's progress leaflet for the current 
month. During the time they have been selling E C.C. dry 
cells the company have frequently been asked for a dry cell 


which could be kept in stock for an indefinite period without 
deterioration. After a series of exhaustive experiments they 
are now placing on the market such a cell, which will be known 
by the above name. A battery composed of these cells, as 
sold, contains all the necessary ingredients for satisfactory 
workiny, with the exception of the exciting fluid, and it is 
only necessary to pour a saturated solution of sal ammoniac 
into the opening provided for the purpose to excite 
the battery and render the saine ready for use. In 
one form the sal ammoniac solution is received by 
an absorbent material, which prevents its escape even 
though the cell be upeet. In another type thie absorbent 
material is absent, and consequently, if the battery is required 
to be put out of action fer sume considerable time, the sal 
ammoniac solution can be poured out, to be replaced when the 
battery is again required for use. The output obtained from 
the battery is large, each cell being capable of giving con- 
tinuously a current of one-tenth of an ampere for 380 to 400 
hours. The electrodes are so arranged as to be extremely close 
to each other; at the same time, the construction of the cell 
renders damage from short-circuits impossible, and the arrange- 
ment is such that the supply of the sal ammoniac solution 


between the electrodes is well maintained when once it is 
excited, these two facts reducing the internal resistance to a 
minimum. It will be seen from the description above given 
that the cell can be kept in stock for any length of 'ime without 
deterioration, and this f«cc renders it specially suitable for 
uve in hot climates and for exp ort purposes generally. 


The “Crompton” Potentiometer, Electrical Pyrometer, 
and other Specialities 


We have from Mossrs. Crompton and C.., Limited, Arc 
Works, Chelm-ford, a copy of the second edition of th ir 
potentiometer pamphlet, together with a price-list of the instru- 
ment and its accessury parts. For details of this potentiometer 
we must refer the reader back to our issue of Oot. 3, 1922. 
From the same firm we bave a price-list of testing-room 
appliances, also a pamphlet describing their electrical pyro- 
meter. This latter apparatus is designed for the continuous 
indication of the temperatures of flue gases or superheated 
steam, and of similar parts of steam plants, not exceeding 
950deg. F. or 500deg. C. The essential parts of the device 
are an indicating instrument calibrated in degrees of tem- 
perature and a pair of metal rods connected to the 
terminals of the instrument, and brazed together at the 
other end. The brazed joint is placed at the point 
whose temperature bas to be determined, which is then 
indicated on the instrument. Fur use in indicating the tem- 
peratures of flues, the instrument is mounted on a cast-iron 
plate screwed to the wall, and the metal rods are led through 
flexible metallic tubing and a length of iron pipes. The iron 
pipe is intended to be thrust through a hole in the brickwork 
to the point where the temperature is to be taken, and the 
flexible tube connects it to the instrument. The end of the 
iron pipe is closed with a screwed cap covering the brazed joint. 
The apparatus can be left permanently in its place, as the brazed 
joint and metal rods are not injured by the degree of heat 
mentioned. For use with superheated steam, the brazed joint 
of the metal rods may be bolted to the steam-pipe. The indi- 
cating instrument is contained in a strong cast-iron case, with 
dustproof joints, suitable for mounting in a furnace-room or 
over an economiser chamber. The scale, 200 deg. F. to 900deg. F., 
is 5in. in length, aud can be read to 5 leg. of temperature. The 
usual length of the iron tube is Oft. and of the flexible tube 
10fc., but these can be varied to suit requiremen's, Meesrs. 
Crompton and Co. believe this pyrometer to be a much simpler 
and more practical instrument f..r the use of engineers than has 
hitherto been placed on the market. 


New G.E.C. Lists. 


From the General Ele ci rio Company, Limited, Queen Victoria- 
street, London, E C., we have a copy of their progress sheet 
for the current month, in connection with which we note that 
the increased demand fur a reliable main switch has induced the 
firm to again publish the prices of their well-known ‘ Peel” 
switches. A new type of switch, named the Quadrant," marks 
an advance in the design of switches of the ** tumbler " pattern. 
The novel construction and action of this switch makes it 
possible to give a perfect electrical contact without lesing the 
advantage of smooth working. The Adelphi D.P. motor 
switch, high-voltage cut-outs, patent square cord grip lamp- 
holders, the ** Extra Sec" dry battery, specially designed for 
tropical climates, are also dealt with, besides whivh illustrations 
are given of some glassware of new design, particular attention 
being drawn to a vein shade which is supplied in two 
colours, pink and green, and is claimed to have a very 
striking effect when in use. Nor must mention be omitted 
of some electrical illumination devices in the shape of star 
sprays and coloured stars. A second list received with tbe 
above deals with ''Geeko" fire-alarms. In this list the firm 
have endeavoured to put in a concise form full particulars for 
properly installing a complete fire-alarm system. The different 
apparatus shown includes some of the latest and best ideas put 
forward for this class of work. Special attention is drawn to 
an automatic fire-alarm shown on p. 4 of the list. This alarm 
is of the self-adjusting type, and is claimed to be the most 
sensitive and practical automatic device of its kind yet invented. 
It is noteworthy that the apparatus in question was awarded a 
gold medal at the recent International Fire Exhibition at Earl’s 

ourt. 
B.T.H. Transformers. 


We have received from the British Thomson- Houston Com- 
pany, Limited, Rugby, a copy of their pamphlet No. 164, which 
supersedes No. 94, dated May 2, 1901. This pamphlet ful y 
describes and illustrates the several special features of the firm’s 
type H transformers, It is excellently got ap, and contains 
some useful data. 


Publications, Catalogues, ete. 


REPORT OF THE SELECT COMMITTEE ON VENTILATION. Hickson, 
Ward, and Co., 15, Chisweil street, E C. 1s.—This little 
volume contains the report of Sir Michael Furter’s committee 
of last year, and is nicely printed and well supplied with side- 
hea ds for easy reference. | | 
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PERSONAL. 


Mr. H. Richardson, A. M. I E E., lest week delivered a lecture on 
“ Electrio Apparatus at Wormit, under the auspices of the Literar 
Society, in Stewart's Hall. Mr. W. S, Kelt, vice-president, ocoupi 
the chair, and there was a good attendance. 

The Stockport Town Oouncil have confirmed the sppointment of 
Mr. A. T. Eardley, the committee clerk of the Oorporation, to the 
position of tramways manager. 

. Mr. A. D. Chalmers has been 1 resident engineer at the 
Gillingham electric light works at £250, increasing to £350 (ore pupil 
allowed). 

The Doncaster Town Council have appointed Mr. E. S. Rayver, of 
Swanses, electrical engineer and tramways manager, in succession to 
Mr. Wyld, who is removing to Birkenhead. 

A smoking concert was held on Monday at Chelmsford, to take 
leave of Sergeant Law, a pupil at the Arc Works, who is going to 
represent Messrs. Crompton and Oo. in the South of England, Sergeant 
Root, D. O. M., presided. 

We are informed that Mr. H. M. Harris, of Messrs. Harris, Lee, and 
Oo., electrical engineers, of Johannesburg aud Ospe Town, who is 
expected to arrive in London at the end of this month to arrange addi- 
tional agencies and place orders, can then be seen at 14, Upper Thames- 
street, London, E. O. 

The annual dinner in connection with the Croydon electricity works 
took plece on Friday last. Mr. Alderman Miller presided, supported 
by Mr. O-uncillor Rogers, Mr. J. Gray Scott (chief engineer), Mr. 
Alex. O. Cramb (chief assistant engineer), and many other gentlemen. 
A capital programme of music was carried out by the members of the 
staff and friends, and the opportunity was taken of presenting to Mr. 
J. Gray Scott (who is shortly leaving for Hong Kong) an illuminated 
address from the works staff as a token of the esteem and regard in 
which he is held. 

The Exeter Electric Tramways Oommittee have recommended that 
Mr. J. E. Waller be appointed joint engineer for the tramways at a 
remuneration of 24 per cent. upon the amc unt expended. 


APPOINTMENTS VACANT. 


Assistant Clerk, Woolwich Electricity Department. Salary, £100 
per annum. Applications bv Feb. 29. Particulars from Mr. J. B. 
Mitchell, electrical engineer, White Hart-road, Plumstead. 

Secretary, Institution of Electrical Engineers. Salary, £500 per 
annum. Applications by March 7. See advertisement in last issue. 

Fitter-Driver, Keighley. Wages, 55s. per week. Applications to 
Borough Electrical Engineer by Feb. 26. 

Eogineer, Aberdeen, for Kingseat Asylum. Thorough knowledge 
of ele u rial machinery. Salary, £90 per annum, with free honse, fire, 
light, and vegetables, Applications to Mr. O. B. Williams, 20, Union- 
terrace, Aberdeen, by 29th inst. 

Clerk of Works, Bridlington, for electricity sunplv scheme. Salary, 
£4 per week. Applicstions by March 8. See advertise ment. 

Junior Assistant. Wages, 25. per wek Applications by 
March 7 to Engineer, Electricity Works, Canterbury. Ste advertise- 
ment. 

Cable Jointers and Wiremen. Apply, stating age experience, 
and wages expected, to Hariand and Wolff, Limited, Belfast. See 
adv rtisement. 

Man to assist in testing dyoamos and motors and in setting machines 
to work. Apply to Box HG, Electrical Engineer Office. See adver- 
tisement. 

Working Engineer, Islington Infirmary, Upper Holloway. Salary, 
£2. 108. per week, Applications by March 7. See advertisement. 


LEGAL INTELLIGENCE. 


LIABILITY OF TRAMWAY UNDERTAKERS. 


In the King's Bench Division before Mr. Justice Channell, the case 
of Parker v. London County Council came before the Oourt on an order 
of a Master in Chambera for the determination of a point of law raised 
by the defendants. The defendant Council, by virtue of certain 
private and local Acts of Parliament, had acquired the tramways of, 
amongst other companies, the London Tramways Company, and at the 
time of the accident hereafter referred to, were carrying on the enter- 
prise in relation to the tramwaye, with funds provided out of the rates. 
On June 16, 1902, the plaintiff, whilst a passenger on one of the 
defendants’ vramca:s, sustained injuries in an accident which occurred 
to the car on which he was being carried, through the alleged negli- 
gence of the defendants’ servant, the driver of the car. On Jan. 12, 
1903, the plaintift issued a writ claiming damages for the injuries 
which he had sustaived through the negligence cf the defendants’ 
servant. The defendants contended that they, in carrying on the 
‘working of the tramcars, were pretected by the provisious of the 
Public Authorities Protection Act, 1893, and that inasmuch as the 
plaintiff had not commenced procredings within six months of the 
neglig-nt act complained of, the actien was barred by the limitation 
provided by Section 1 («) of that statute, The question for the Court 
was whether or not the d«fendants' contention was in law & good 
defence to the action. 

Mr. Justice Channell, in giving jadgment, said he had come to 
the conclusion that the matter was concluded by authority, and that 
he must give judgment for the defendants. The question which arose 


wes whether or not the accident was one to which the Public Autho- 
rities Protection Act applied. The case before Mr. Justice Kekewich, 
the Attorney-General v. Margste Pier and Harbour Company, 
showed that the tramway company from whom the defendants had 
purchased the undertaking would not have been protected by the 
statute under similar circumstances, since they were a commercial com- 
pany, and although they would have been acting under statutory 
wers they wero not, in carrying passengers, executing a statutory 
uty. The present case was different, inasmuch as the company carry- 
ing on the enterprise was a municipal body. It wasa general principle, 
when anything had to be paid for out of the rates, that the ratepayers 
must bear their own burdens, and must not leave such things unpaid 
so that they would have to be paid for at some future time by other 
ratepsyere That might have been the reason why the protection 
was given to public authorities ty the Legislature. However 
that might have beeu, he did not rest his decision on that. 
He had to decide what was the effect of the words which the 
Legislature had used. The compleint agsinst the defendants was 
that of negligence in working the trams. If the matter had been 
open to him, he would have been inclined to say that on the true 
construction of the section the defendants would have been pro- 
tested from the consequences of negligence in the course of the con- 
struction of the tramways, but that they would not be protected from 
the consequences of their servants’ negligence in carrying on the work 
in relation to the working of the trams after the construction was 
completed. He thought there might be a good deal in such an argu- 
ment, if the point was open for him to decide apart from authorities. 
The case, however, was covered by the authorities, and in particular 
by the case of The Ydun.” In that case a municipal corpora- 
tion had become a harbour authority with powers to take tolls from 
ships entering the harbour. The harbourmaster was negligent. In an 
action to recover dameges from the corporation for the consequences of 
that negligence it was held that the corporation in carrying on their 
duties in respect of the harbour were protected by the provisions of the 
Public Authorities Protection Act. It seemed to him that that case 
was an express decision on the question before him. He did not think 
that there was anything in the other case to which he had been referred 
to justify him not following that decision. He therefore gave judgment 
for the defendants on the point of law. 
Judgment was entered for the defendants with the costs of the 


argument. 


DAMAGE TO GAS-MAINS. 


Major Phillip Cardew, R.E., the arbitrator on the claim of the 
Chepstow Gas Company sgainst the Chepstow Electric Light Oom- 
pany for compensatioa for damage to mains, hes made his award for 
236. 6s. 6d. and £44. 7s. 6d. coets in favour of the gas company, 
holding that the eleotric company did not give the required notice to 
sink trenches nor conform to the requirements for protection of gas- 
mains, etc., and that the electric lines and works were laid in too cloee 

romixity to the mains of the gas company, rendering accese to the 
lattes difficult and inconvenient in certain streets. He did not find 
that the trenches were, as alleged, filled in by the electric company in 
an unworkmanlike manner. 


NATIONAL ELECTRIC TRACTION COMPANY. 


In the High Court, on the petition of W. G. Skipworth, a judgment 
creditor, for the winding-up of the above company, it was stated by 
œ uasel that the amount in question was £198. 11e. 6d. and costs were 
to be taxed. Application had been made to the company to pay, hat 
there was no response, 

His Lordship made a compnlsory order. 


COMPANIES’ MEETINGS AND REPORTS. 


CAMBRIDGE ELECTRICITY SUPPLY. 


The report cf the directors for the year ended Dac. 31 last states 
that the additional parliamentary powers referred to in last year's 
report bave been obtained, and these enable the Oompany to supply 
electrical energy in the district immediately surrounding the borough. 
Mains have now been laid iu several portions of this ares, and a supply 
of electrical energy commenced. The directors having farther con- 
sidered the question of moving the generating station, have come to 
the ccnslusion that, having regard to all the difficulties and expense 
that this course would entail, it is imp'acticable. They are therefore 
takipg steps to utilise the whole of the site of the existing works 
for electric generating purpcs:s, and have also porshased some 
additional frechold property in Thompson’s-lane, to which they 
intend to move the stores and workshops. These elterations 
and the additional machinery and mains that are now required to 
meet the increase in the Company’s business necessitate further 
capital expenditure. The directors, therefore. propose to make a 
further call of £1 per ahare payable on March 31 next, and to create 
£30,000 of 44 per cent. detcatures, a portion of which will be offered 
to the shareholders during the present year. Dariog the year 1903 
there had been added to the Company's mains the equivalent of 
5 482 8-c.p. lamps, making the total 44,038. The number of units 
sn} plied has been 471.510, an increase of over 40,CO) units, The 
C mpauy after paying all charges, and placing £1.500 to depreciation 
fund account, has a balance of £6,267. 12s. 3d., which added to £688. 
ls. 6d. brought forward from last year, makes £6,955. 13s. 94. An 
interim dividend of 24 per cent. (absorbing £1,782. 10s. ad. aud 
interest on loan í £323. 33. 10d.) have aliewy been paid, leaving a net 
balance of £4,849. 198. 7d. Out of this the directors recommend the 
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na of a dividend of 44 percent., making 7 per cent. for the year. 
bis will absorb £3.507. 11s. 8d., leaving a balance to carry forward 
subject to a fractional adjustment of income tax of £1,342. 7e. 11d. 


Dr. ABSTRACT OF REVENUE ACCOUNT. £ s.d. 
Generation of electricity e 22222 2,856 13 5 
Distribution of electricit . nene 185 18 3 
Rents, rates, and tre . 597 15 8 
Management expenses — —— — —— 860 19 5 
Pan cheese T 220 
Depreciation in works, plant, eto ener 1,500 0 0 
Special charges—insuranoes, too E[Uü . . 67 17 9 

Total expenditure᷑ᷣ——UHLtL H . . 6,071 6 6 

alance carried to net revenue acc ont. e 6,137 17 2 

£12209 3 8 

Or. £ s. d. 
Bale of nerg as rcr pav dua pem rm 11,620 11 4 
Public lighting............. % ĩ ĩ˙ 8 25 0 4 
Rental of meters .............. eere 2 428 2 8 
yy Sc me" 212 6 
Cash discounts and sundry receipt. . 134 16 10 

£12,209 3 8 
ABSTRACT OF GENERAL BALANCE-SHEET, 

3 Liabilities. £ s.d. 
Capital acoount—amount recei veel . 75,384 0 0 
Sundry oredi torre . . . 467 18 0 
Net revenue account, less interim dividend.................. 4,849 19 7 
Depreciation fund account ..............scssesessescessreseeeeees 35.769 10 6 

+ Workmen's deferred pay «. 554 0 10 
Amount owing to bankers ....... J ͤ 8 12,795 8 4 
Unpresented chequees ... .. avi i 6 6 2 

£97,825 0 5 

Or Asset». £ s.d. 
Capital account—amount expended on works............... 86 281 16 8 
Stores on Bana 1.001 1 0 
Stores on capital aon q . . 4 505 11 2 
r —————————À 5,807 18 11 
Oasb in hand ee 2 12 11 
Installation work in progress . 119 2 0 
Oost of changing consumers’ installations to 200 volts... 106 17 9 

£97,825 0 5 


NORTHWICH ELECTRIC SUPPLY. 


The report of the directors for year ending Dec. 31 last states that 
the result of the year’s working has been satisfactory, the Company 
being now on a firmer basis than heretofore, A statistical table shows 
that whereas there were only 10 consumers iu 1897, and 88 in 1898 
(with 3 885 8-c p. lamps), last year there were 361 consumere, with 
the equivalent of 16,678 8-c.p. lamps. These are the bighest figures 
yet reached, the number of consumers at the end of 1902 being 325, 
with 13,896 lamps. The table includes the use of motors, which 
now aggregate 203'5 h. p, poen to 5.825 8-c.p. Tbe gros 
revenue from current supplied shows an increase of £116. 183. 3d., 
and from other sources a decrease of 10s., this decrease 
being due to meter and cable rents having been reduced leav- 
ing & total inorease of £110. 8». 33. over the previous year. 
On the other hand, the expenses, including legal expenses, dehed- 
ture, ‘and’ interest charges, show an increase of £107 Os. 11d. 
Steady progress has been made both in lighting and power supply, 
there being an increase of 4,857 units sold for lighting and 10,087 
units for power purposes. With regard to capital expenditure, the 
directors consider it will be necessary to raise a further £5,000 in 
order to consolidate the acoounts. After writing £30 from preliminary 
expenses and £43 off free wiring account, and adding £400 to the 
depreciation fund, the net profit for tho year is £560. 9s. 7d.; adding 
to this sum £31. 12s. 5d., the amount carried forward last year, there 
is a total available for distribution of £592. 2s. The directors recom- 
mend the payment of a dividend of 3 per cent.. payable on March 9, 
ria cr absorb £514. 2s. lld., and the carrying forward of 


CARLISLE ELECTRIC TRAMW AYS. 


The annual report of the directors shows a surplus of £3,112 on 
the revenue account, the total receipts having been £10,278 and the 
ex £7,166. The balance of profit and loss account, after pro- 
viding for debenture stock interest and debenture stock trustees’ 
remuneration, was £2,041. Of this, the directors propose to carry 
forward £500 to the fund to meet depreciation, raising that fand to 
£2 555; and to carry forward £341, leaving £1,200 to be es in 
dividend at 2 per cent. per annum. The car miles run during the year 
had been 354.393. an increase of 14,264. The number of passengers 
carried wes 2.°05,277, an increase of 588 694. The increase in the 
receipt was £879, but the working expenses were £805 more than 
last year. The 4d. stages introduced last year had proved financially 
satisfactory, and had been extended.to the whole system. 


METROPOLITAN ELECTRIC TRAMWAYS. 


The ordinarv general meeting of the shareholders in this Compauy 
was held on Wednesday at Salisbury House, Mr. E. Garcke presiding. 
The Chairman, in moving the adoption of the report, referred to 
the lipes which had been purchased from the North Metropolitan 


article. 
extra capital; and, secondly, there was the constant difficulty with 


regard to way leaves. At this time 12 months ago the total number of 


Tramways Company—84 miles in sll-—for which they. had paid 
£50,000 in cash, and they had taken over the £150 000 of debentures 
of the North Metropolitan Company. A balance of £10,000 was still 
due to that company. The debentures carried 34 per cent , and were 
redeemable in 1909. All these tramways were under reconstruction for 
electric traction at the cost of this Company, and about six miles bad 
already been reconstructed. On proceeding to reconstruct and to equip 
electrically the mile of line within the area of the London County 
Council, they were opposed by that body, and the matter was now 
before the Courte. The County Council could not obtain possession 
of this line until 1910. The Company held about 78,0CO ..f the 110 000 
shares in the North Metropolitan Company, and the B urd felt qnite 
comfortable about this investment. The Oompany now held p-actically 
two-thirds of the capital in the Harrow-road and Paddington Compan; 
which owned 23 miles of tramways operated by horse tractiov, but 
which were to be elestrified. With reference to the light railways 
which were to be leased by the Company from the County Councils of 
Middlesex and Hertfordshire, about 50 miles of these railwaye had 
been spplied for by those bodies, and 374 miles had already been 
sanctioned, the remainder being in outlying districts, and not pressing 
for immediate construction. Of the 374 miles 114 were being con- 
structed by the Middlesex Oi uncil, which had to provide the capital for 
building the linee, tbis Company finding the capital for the electrical 
equipment, Of the 114 miles nine were practically already completed, 
situated in the E igware-road, the Great North - road, and in Lordship- 
lane, between Wood Green and Tottenham It was, therefore, hoped 
that the Company would be operating in the course of the ensuing 
summer about 20 miles of tramways and light railways by the over- 
head system of electric traction. They had to share the surplus profits 
on the light railways with the two Oouoty Councils. Ia the case 
of the lines in Middlesex the Company and the Oouncil would each 
receive 44 per cent. on their capital, and the sarplus profits, after 
paying all expenses, were to be divided as to 45 per cent. to the Council 
aud 55 per cent. to the Company. In the case of the light railways in 
Hertfo-dehire, the Council and the Company would receive 4 per cent. 
and 6 per cent. respectively on their capital, and, after paying all 
expenses, the sarplus would be divided as to 41 per cent. to the Council 
and 60 per cent. to the Company. The tenure of the light railways 
was until 1930 in Middlesex, and in Hertfordshire the period was for 
42 years from the date of the confirmation of the orders. With 
regard to their important investment in tbe North Metropolitan 
Electric Power Supply Oompany, they had made an agreement with 
the Middlesex Coun: il by which the latter approved of the Company's 
obtaining from the Power Company the current required for working 
the light railways. The price fixed was one which was calculated to 
leave a fair return on the œ p tal invested in the plant and undertaking 
of the Power Company, aii the shares in which were held by this 
Company. Two Acts of Parliament had been obtained by the Power 
Company giving them the right in perpetuity to apply electricity in 
bulk within an area of about 525 square miles in Middlesex, Hertiord- 
shire, and Essex. The directors we:e at present in negotiation with 
the Hertfordsbire County Oouncil respecting an agreement enabling 
the Compar y to take power for the light railways in Hertfordshire 
from the Power Company. During the past year the latter had been 
engage in erecting a very extensive power-house at Brimedown, near 
Entield ; it would have an immediate capacity of about 3,000 kw.. and 
it would be cap:ble ot further extension to about 6 000 kw. oi 7,000 kw. 
The Power Con · pany had made an important agreement with the Willesden 
Council, whose power-house they bad purchased. But for this purchase 
the r Company would have had to put up another power-house in that 
district, They bad to supply the Willesden authority with electricity 
in bulk to enable the latier to provide the electric light in their 
locality, and the Company could also utilise the power-h use for the 
purpose of their tramways and light railwaye in that district, and for 
supplying electricity in bulk to other local authorities or companies 
who might desire to purchase it instead of generating it themselves. 
The price to be paid to the Willesden Council for this purchase was 
£72,034, payable by half yearly instalments of £2,000 extending over 
about 24 years, but the Council had the right to require payment in 
one sum on giving six months’ notice. Ia that case, however, no 
interest, of course, would be paid b yond what had accrued. The 
Power Company were carrying on important negotiations for the further 
supply of electricity in bulk to certain local authorities. 
Sir E. Spenoer, M.P., seconded the motion, which was carried. 


NATIONAL TELEPHONE. 


The half-yearly meeting of the shareholders in this Company was 
beld lest week at Hamilton House. Sir Henry Fowler, M P., 
presiding. 

In moving the adoption of the report (which appeared in our last 
issue), the Chairman said he thought that the results of the past six 
months’ working would be considered satisfactory. The chairmen of 
most of the railway companies and large manufscturipg undertskings 
had recently called attention to the rapid growth in the rates. He 
quite agreed with railway chairmen and others in thinking that this 
was a case where taxation and representation should go tx gether. He 
believed that the railway companies last year contributed to the local 
rates more than £3,000,000, and yet they had no representation on 
the local boards. The rates which this Cumpany were called upon to 
pay were increasing year after year, and he contended that they had 
the right to at all events the same representation as a £10 house- 
holder got in hia locality. Oomplaints were sometimes heard of the 
delay which took place in executing orders for telephonic connection. 
There were two reas: ns why the orders could not be carried out with the 
same dispatch as when one asked for a pound of sugar or some other 


In the first place, every new order meant the expenditure of 
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unexecuted orders was 8,515, against 10, 555 at the present moment. 
These figures showed that their business was nota dwindling one. On 
the contrary. the growth of the Post Office telephone service had been 
accompanied by au increases jn the Company's business instead of a 
decrease, He then referred to the provision of cavit«4l for meeting the 
growing demand on the Company's resources, It was clear that if 
London was to b» supplied with anything like an adequate telephone 
service, both the Post Orfice—with whom they were working in 
harmony —and !hemselves most fare the question of fu'ther capital 
expenditure, an this remark applied ale to the Company's busivess 
in all the other large towns of the country. The Board, in conn: ction 
with their consideration of the subj-ct of the development of the Com- 

any's business, sent the gener4l manager (Mr. Gaine) and the e^gineer- 
1n-chief (Mr. Gill) to the United States during the Christmas holidays 
to examine into the condition of the telephone system there and 
acquaint themselves with the latest improvements and inventions. 
Iu the memorandum on his visit to that country prepared by Mr. 
Gaine, a comparison was made between the telephone service in a 
number of the principsl cities in the United States and similar 
cities at home. Comparing London and New York, Mr. Gaine 
wrote: The telephone area of London covers 640 square miles and 
has a pn of about 6 500,000. Greater New York (whish 
includes New York City, Brooklyn, Jersey City, Newark, Long 
Island, aud suburban districts) covers an area of about 400 square 
miles with a population of 4,000,000. In London the Company has 
about 65,000 lines, while the Postmaster-Geners] recently stated that 
the Post Office had 15,000, making together 80,000 ; in Greater New 
York the number is upwards of 200,000. Ia Manhattan Island alone, 
which constituted the centre of New York, and which had an area of 
about 21 square miles and was about equivalent to the area covered 
by the City, Westminster, and Kensington, there are upwards of 
110 000 lines at work. The New York service is not a cheap service. 
The charges are at least three times more than those which are now in 
operation in London, bat notwithstanding the high prices charged, 
the New York service is popular, and it falfils the public require- 
mente.” Mr. Gaine also gave particulars of the larger number of 
lines working in proportion to the population in Philadelphia, 
Washington, and Boston as compared with those in Liverpool, Edin- 
bargh, and Manchester. The unlimited service rate in Boston was 
£32 per annum, and in Philadelphia the scale commenced with £14 
for calls and rose to £30 for 3,000 calls, whereas in Liverpool and 
Manchester this Company gave unlimited service for £10 per annum. 
Mr. Gaine added that he felt satisfied that if the Company were in a 
position to canvass freely and develop their business properly, the 
number of users in this country could be more than doubled in a com- 
paratively short time. He was of opinion that provision would have 
to be made for the expenditnre on the telephone system of this 
country ot upwards of £10,000,000 of new capital within the next 
few years 

Mr. George Franklin seconded the motion. 

A short discussion followed. in the course of which Mr. Lea-Smith 
commented on the poor results shown by the Post Otfice telephone 
service in its first year's working. There was a loes, after making 
doe for the payment of interest and deducting other charges, of 

54 700. 

The Chairman remarked that the report dealing with the Post 
Office telephone aystem was well worth studying. It showed what a 
wide divergence there often was between actual facts and the sanguine 
statements which were made as to the cost of providing a great 
public service. 

The motion was adopted. 


BRITISH ELECTRIC TRANSFORMER. 


The first ordinary general meeting of the shareholders was held at 
Salisbury House, Mr. E. Phillips presiding. 

At the outaet, the Rev. C. Black moved an adjournment until after 
the extraordinary general meeting. of which notice had been given, 
bad been held, and till the two proposed new directors, if elected, had 
had an opportunity of considering and spproving the accounts in 
company with the existing members of the Board. 

The Chairman replied that the motion was not acceptable to 
himself and colleagues, and he proposed to proceed with the ordinary 
business. 

Mr. Petersen protested against an outside solicitor being called iv, 
and said that the proper solicitors to be present were those whose 
names appeared on the prospectus, Mesers. Faithfull and Owen. 

A discussion ensued, in the course of which it was moved and 
seconded that Messrs. Faithfull and Owen should be sent for. Oa a 
show of hands being taken this was carried, but the Chair man refused 
to act on it. 

The Chairman then dealt with the accounts, which were given in 
our last issue. He next explained the differences which had arisen 
between the directors, and said that the majority felt it necessary to 
take steps for removing Mr. Bain from the office of chairman. Since 
Oct. 19 last Mr. Bain and Mr. Petersen had impeded the eff rta of the 
other directors in every way. The crux of the position was whether 
the shareholders would support Mr. Bain or Mr. Berry. The latter was 
the Company's technical advis-r. and it was hy his ability that they had 
been able to keep abreast of the times. No good purpose could be 
served by having two new directors to examine the accounts, The 
accounts had been properly audited and a clean certificate was attached 
to them. He maintained that the object of Mr. Rain and his friends 
was to obtain control of the Company, whereas the sole object of the 
mejority of the Board was to conduct the business for the benefit of 
the shareholders. He concluded by moving the adoption of the report, 
which was seconded by Mr. Berry. 

Mr. Petersen said that there was no truth in the statement that 
Mr. Bain and himself were trying to obtain control of the Company, 


All they asked for was the eleotion of two independent directors, who 
would be able to look into the position and give their support to which 
ever side they found to be in the right. Mr. Bain spoke in jastifica- 
tion of bis action as chairman of the Board, and eventaally, on a show 
of haude, the report was adopted. A poll was demanded by Mr. 
Petersen, which resulted in the motion being confirmed. 

An extraordinary general meeting was subreqently held, at which 
a resolution for the election of Mr, Kolle and Mr. Bee vor, as additional 
directors, was submit ed. and carried on a show of hands by a small 
majority. On a poll being taken, however, the resolution was 
deteated. 


NORTHAMPTON ELECTRIC LIGHT. | 


The annual meeting of the shareholders was held at Northampton 
on Thursday last week, Mr. F. H. Thornton presiding. 

The report stated that the Oompany had shared to some extent in 
the depression prevailing throughout the town, and the income was 
temporarily affected by the reduction in the price of current, in regard 
to which the public were the first to benefit The mains had been 
largely extended with the especial object of opening up the important 
manufacturing and residential districts of St. James's End and Dalling- 
ton. Steps bad been taken to obtain a provisional order for extending 
the ares of supply, which would include not only the added portions of 
the borough, but a number of surrounding parishes. The directors a 
few months since received an intimation from the Finence Committeo 
of the Town Council that they were instructed to endeavour to reopen 
negotiations for the purchase of the Oompeny’s undertaking. The 
facilities for inspection and information required had been given, and 
iu the event of matters proceeding further the directors would, in 
due course, communicate again with the shareholders. It was pro- 
posed to pay dividends on the 6 per cent. preference shares £120, and 
on the 5 per cent. preference shares £300 for the half-year (the first 
half-year having been already paid), also one year’s dividend on the 
ordinary shares at 44 per cent., amounting to £1,529. 11e., and to carry 
forward £209, 12s. 6d. 

The Chairman, who moved the adoption of the report, said the 
directors were pleased to be able to lay before the shareholders such a 
satisfactory statement of accounts and report. Important alterations 
had been effected during the year, expensive and much more efficient 
boilers replacing the old ones. Another greet feature of the work had 
been the laying of mains, more of which had been put down than ever 
beforein one year. Something like four miles of mains had been laid 
in the Dallington direction alone. They hurried on with the work of 
laying the maios because there was a call for electric light in the 
district referred to, and because they wanted to get the mains over the 
new west hridge whilst it was being enlarged. He noticed that they 
had got 251 h.p. at work ia motors, as sgainst 150 in the previous 
year and the number of consumers increased from 580 to 704. 

Mr. W. Tomes seconded the motion, which was carried, 

An extraordin«y meeting was held afterwards, when it was unani- 
mously resolved that the capital of the ( ompany should be increased 
to £100 000 hy the creation of new B" shares of £1 each. 

The Chairman explainol that during the ensuing year the chiet 
expenditure woald be the laying down of a new engine, at a cost of 
about £4,500. 


WESTMINSTER ELECTRIC SUPPLY. 


The ordinary general meeting of the shareholders in this Corporation 
was held at the offices, Eocleston-place, Belgravia, on Wednesday, 
Lord Saffield preeiding. 
la moving the adoption of the report, the Chairman said that he 
was again able to congratulate the shareholders on the satisfactory 
progress of the Company's business, and on the fact that the directors 
were in the position to recommend the payment of an increased divi- 
dend. The equivalent of 59,155 lamps of 8.c.p. had been added to 
the circuits during the period under review, and applications oon iaued 
to be receiv: d at a gratifying rate A feature of the put year's work. 
ing had been the growing demand for current for trade purposes, such 
as motors, passenger lifts, builders’ hoists, and the charging of batterien 
for motorcars, and this was a most promising field for the extension of 
the business, in addition to the ordinary demand for lighting, which 
also continued to increase. The rate of charge per unit fixed for the 
current to be taken from the Central Company this year showed a 
substantial saving as compared with the past 12 months, and, as the 
load increased at the station in St. John's Wood, the Board were advised 
that the cost would eventually be considerably reduced. In order to 
meet the growing demand for electric energy, they had acquired from 
the Duke of Westminster a long lease of an excellent sito for an under. 
ground station in Mayfair, and in close proximity to the Compeny's 
generating station in Davies-street, for the purpose of transforming 
tLe current received from the Central Company's station. The work 
was ree ostii o and the station would be ready for use iu 
time for the heavy load of next winter. With regard to the public 
lightiog in the city of Westminster, he stated that the Company were 
now supp'yiog and maintaining 952 arc aud 202 incandesceat lamps. 

Mr. Boulnois, M P., s-condei the motion. 

Prof. Kennedy stated that the amount of current sold for energy 
had largely iucre4sed during the past two years, and especially duri: g 
the last 12 months. They had been charyi ga lower rate, which made 
its use worth the while of those who required power for lifts, builders, 
and other purposes throughout the Company's district. At the sama 
time, it must not be forgotten thet the city of Westminster was noc 
an industrial part of London, and unless the nature of the buildings 
should be very much altered they could not expect to have so large a 
demand for power as those companies which served districts in which 
there were a great many factories. 

The motion was adopted unanimously, and the proposed dividend at 
the rate of 14 per cont. per annum approved. _ 


See c- 
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BROCKIE-PELL ARC LAMP. 


The adjourned ordinary general meeting of the shareholders in this 
Company was held at 60, Worship-sticet, E.O., Sir Frederick Dixon- 
Hartland, M.P., presidiog. 

The Chairman said he was sorry that the report was not so good 
a one as on the last occasion, but the Company was not alone in that 
respect, as many of its competitors were in the same position. The 
cause of the failure to make any dividend was that it had not had so 
much work to do as in previous times. The directors had done their 
best to keep the work up to standard, and there was no denying the 
fact that falling off was not the fault of the Company. Three years 
ago there were only three or four tenderers for any contract, but now 
there were never less than 18 or 20, and in a great number ot instances 
prices were actually less than the cost of manufacture. The reason 
why foreigners could compete was because of the tariff and protection 
they got in their own country. He thought there should be means 
of retsliation. Competition was the sole cause of the Company being 
nnable to make a profit. He thought it would be advisable for the 
Company to have a managing director appointed to the Board who 
would give the whole of his time to the Company, and be responsible 
for the whole of the work being carried on in the most efficient way. 
The directors had before them the names of men and hoped to be able 
to appoint one shortly. He never pretended to be well up in the 
electrical portion of the business, but only attendel to the monetary 
portion. He held 1,000 shares and had never parted with any of 
them. The directors had the interest of tho Company at heart, and 
tbey would look carefully into any suggestions of a practical nature 
that were proposed. 

After a lengthy discussion the amendment, that the meeting be 
adjourned and a committee appointed there and then, was lost, and 
the report and accounts were adopted. 

A resolution was then Proposed. by the Chairman and carried to the 
effect that & committee of three shareholders, with power to add to 
their number, be appointed to confer with the directors as to the 
position of the Company. The directors undertook to call a meeting 
of shareholders for the purpose of deciding the individuals to constitute 
the committee. 


DUBLIN AND LUCAN ELECTRIC RAILWAY. 


The half-yearly meeting of the proprietors of thie railway was held 
at Dublin, Mr. Wm. Bill, J.P., presiding. 

The Chairman, in moving the adoption of the report, said it would 
be seen that they had an increase in their receipts of £212. 12s. 5d., 
the passengers showing an inorease of £184. 4e. 9d. and the goods an 
increase of £28. Js. 3d. The increase in expenditure was £113. 3s. 9d., 
and £72 of this had been expended on repairing buildings and other 
damage caused by the gale in February last year, and which, 
they hoped, was exceptional, They had a saving in motive power 
of £80. A return was recently published as to the expendi- 
ture compared with receipts on Irish tramways. He would take 
the three principal cities—Dublin, Belfast, and Cork. In Dublin it 
was 57°65, in Cork 59:1, and Belfast, where the trams were still worked 
by borse haulage, it was 75°6. The percentage on the Dublin and 
Lucan line, which ran into the country, and not through populous 
towns, was 56 4, wuich ought to convince the shareholders that the 
management of the Company was satisfactory. The directors hoped 
they would after this six months reduce it still further to 50 per cent. 
There was a net available balance after providing for debenture interest 
of £1,426. Out of that they proposed to pay a dividend at the rate 
of 5 per cent. on the preference shares, absorbing £475, and to place 
£700 to the Dick and Co, account toward the payment of the electrical 
equipment debt. 

Mr. William F. Clarke having seconded the motion, the report was 
adopted. 


DERBYSHIRE AND NOTTS ELECTRIC POWER. 


A special general meeting of the promoters of the Derbyshire aud 
Nottinghamshire Electric Power Oompany was held at Westminster for 
the purpose of considering a proposed parliamentary Bill to confer 
farther powers upon the Oompany and for other purposes. The Bill, 
it was explained to the shareholders, had for its principal object certain 
alterations in the borrowing powers of the Company, and, further, it 
sought to enable the Company to carry out agreements with the local 
authorities in regard to working. 

The necessary resolutions to give effect to these objects were passed. 


KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING. 


The ordinary general meeting of the shareholders in this Company 
was held last week at the officer, Brompton-road.  Lieutenant-Colonel 
R. E. Crompton presided. 

The report of the directors on the position of the undertaking at the 
end of the year 1903 showed that during the year the nu: uber of houses 
apd shops connected with the system has increased from 2,889 on 
Dec, 31, 1902, to 5,210 on Dec. 31, 1903, while the number of lampa 
calculated on the usual basis of 8 c.p. has increased from 249,870 to 
280,133. The renewal account now stands at £50,430. 18. 8d., being 
an increase of £6,285. 5s. 7d. over the amount of the account at the 
end of the previous year. After providing for the amount placed 
to renewal account, writing £3,000 off cost of purchase of Ken. 
aington Court Company, Limited, in the capital account, and after 
payin the dividends on the 6 per cent. first preference shares to 

une 30, 1903, on the 5 per cent. second preference shares to Sept. 30, 
1903, and an interim dividend at the rate of 10 per cent. per annum 
on the ordinary shares for the first half of the year, the balance 
standing to the credit af the net revenue account for the year 1903 is 
£17,715. be. 11d. Of the above sum £1,500 has been appropriated 
to the payment of the first preference dividend to the end of the year, 


and £625 has to be set aside to meet the portion of tbe dividend on 
the second preference shares accrued to the same date. It is proposed 
to pay «ut of the balance of £15.648. 5s 11d. a further divideud on 
the ordinary shares at the rate of 10 per cent. per annum, for the past 
half-year, aud a bonus of 2 per cent. fur the year, making with the 
interim dividend paid on Aug. 1, 12 per cent for the year. This will 
leave a balance of £8,298. 5s. 11d. to be canied forwaid. 


Dr. ABSTRACT OF REVENUE ACCOUNT. £ sd. 
Generation of eleetricity— Uu ʒ 20 392 19 8 
Distribntion of eleetricit t 4752 5 8 
Rents, rates, and taxes .........ssessessssecusseccssoscosssesssoss 5,515 17 4 
Management expense i .. 4,688 3 1 
Law and parliamentary charges nne 164 8 3 
Depression Ta nr ad; M RESCUE EY e CREE . 9285 8 7 
Special charges, insurances, etc. ............ e 409 8 11 

Total expenditurddͤ— . . nennen 45 208 8 6 
Balance carried to net revenue account nens 28,804 16 9 
£74,015 5 3 

Or. £ ed. 
Sale of current per meter, less rebates and bad debts ... 70,178 1 4 
Sale of current for public lighting. . . 786 11 5 
Rental of meters and other apparatuns . 2,138 15 O 
Renta reccivable on freehold property and transfer fees... 909 17 6 

274,015 5 3 
ABSTRACT OF GENERAL BALANCE-SUEET. — - 

Dr. Liabilities. £ sd 
Capital account - amount received ................... Z q 295,000 0 0 
Debenture interest acerued :. 1,431 5 0 
Due to sundry tradesmen and others ........................ 5,225 11 6 
Net revenue, less dividends paiuodu—æ . 17.775 5 11 
Renewal fund account. nene rne noon 50,430 1 8 
Depreciation fund account—leasehold property .. ......... 620 6 9 
£310,478 10 10 

Cr. Assets. £ s.d. 
Capital account—amount expended for works ............ 341,611 17 3 
Stores on hb ⁸dd!dd‚‚d EAST YA nb . . 1,995 14 9 
Amount owing by consumers eene 21,866 18 11 
Ober debt aa aea 96 4 5 
Rates and insurances paid in advance e 1,476 14 11 
Cash at bankers and in hand................ CCF 3,831 0 7 
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£370,478 10 10 


The Chairman referred with deep regret to the loss the Board had 
sustained through the death of Sir Frederick Bramwell. He then said 
there had been a satisfactory increase in the past year in the number 
of lamps supplied by the Company. The renewal fund was now 
upwards of 15 per cent. of the actual capital expenditure of the Com- 
pany. The Board were able to declare a dividend of 10 per cent., and 
they advised the payment, in addition, of a bonus of 2 per cent., UE 
12 per cent. for the year. This method of distributing the profits h 
been adopted by the directors after careful consideration. From time 
to time as the Company had reduced the cost of production thry had 
given back part of it to the ccnsumers in the shape of reduced prices, 
but it was not possible or convenient to give such reductions yearly. 
In electric lighting and supply companies the profits and dividends 
depended upon two things the increase of the gross income by adopting 
a System of price best adapted to mect the competition of gas and 
other illuminants, and the reduction of working expenses by paying 
continuous attention to each item and by keeping the plant in the best 
possible oondition. The price charged by the Company compared favour- 
ably with that of any West-end company, and many of their consumers 
would get a still further reduction in the current year. The total 
working cost during the period under review had reached the lowest 
figure ever reached in London. Although they had spent on main- 
tenance much larger sums than any of the other companies, their 
economies had been so great as to ‘‘ beat them in the total cost. He 
felt strongly about the iniquitous manner in which the Oompany were 
assessed for rating purposes. The assessment, as at present carried 
out, was in the nature of an income tax—based on the profits. The 
more the Company reduced their working expenses, the greater was 
the sum on which they were assessed and on whicb the rates were 
levied. As a consequence they now paid in the form of rates to the 
two metropolitan parishes in which the works were situated a sum 
equal to 60 per cent. of their coal bill, whereas two other companies 
in adjoining districts only paid two thirds of this amount. The 
question wes entirely beyond the Board's control, but it was right that 
the shareholders should kuow what a large proportion of their receipts 
already went to the public authorities. He concluded by moving the 
adoption of the report. 

Mr. R. W. Wallace, K.C., seconded the motion, which was adopted. 


— — —— Y — — a 


IMPERIAL TRAMWAYS. 


The ordinary meeting of the shareholders in this Company was held 
on Saturday at Bristol, Mr. George White presiding. 

The report of the directors for the year ended Dec. 31 stated that on 
the Middlesbrough, Stockton, and Thornaby Electric Tramways tho 
gross receipts amounted to £49,963. 7s. 7d., and the number of 
passengers carried was 9,576,125, compared with totals of £49.254. 
16s. 4d. and 9 367,027 in the preceding year. The net profit for the 
year is £16,353. 148, 6d. A Bill is being promoted in the present 
session to authorise extensions of the system from Middlesbrough to 
Ormesby, South Bank, and Eston, and for doubling the existing 
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lines in the neighbourhood of Stockton racecourse, which will 
aff ed additional facilities for the con luot of heavy trafics. The 
Bill will be submittei for the shareholders’ approval at an 
extriord:'nary meeting following the ordinary meet ng. The 
operations of the Oorris R.ilway ompa resulted in a dividend 
at the rate of 6 per cent. on the share capital the whole 
of which is held by the Oompauy. No variation has been made 
during the past year in the Oompeny's investment in the L^ndon 
United Tramways (1901), Limited, which is represeoted by 41,500 
5 per oent, cumulative preference shares of £10 each fully paid, and 
the net income derived for the year amounted to £19,712. 10s. This 
company continues to show satisfactory progress, and has just 
announced the usual dividend of 8 per cent. upon its ordinary capital 
It will be seen that the net revenue account for the year shows an 
available balance of £41,899. 6s. 1d., and after payment of interest 
on debenture stock for the whole year, and interim dividends on the 
5 and ordinary shares in eet of the half.year to June 30 
ast, amounting together to £26,066. 13s. Ad., it is proposed to 
appropriate the balance as follows: dividend at 6 per cent. per annum 
on the preference capital (paid on Jan. 1 last), £5 725; final dividend 
at 10 per cent. per annum (making 9 per cent. for the year) on the 
ordinary capital (less income tax), £9,541. 13e. 4d. ; and to carry 
forward to the next account £565. 19s. 5d. The reserve funds remain 
at the snm of £120.471. 14e. 7d. 

` The Chairman, in moving the adoption of the report, said they had 
another satisfactory year to report. They bad been rather resting on 
their laurels, and b:nefiting from the positicn built up in previous 
years, He referred to the figures and to the dividend of 9 per cent. 
for the year. He hoped the shareholders would consi.ler that d · vidend 
satisfactory, and he thought he might venture to promise that the 
current year's result would not be any worse. ith their ample 
capital pss and resources, they were ready to look at any promising 
undertaking. With their pdeition so thoroughly established, he 
thought they need not take undue risks; at the same time, the 
directors were sufficiently enterprising to be ready to engage in 
any business which their practical experience led them to feel 
sure would form profitable investments for their capital. With regard 
to the subsidiary companies, the Oorris Railway showed the same 
dividend of 6 per cent , though the traffic receipts were less by a few 
hundred pounds, owing to the temporary closiag of one of the slate 
quarries. The Middlesbrough line showed progress, and they were 
promoting a Bill for extension to Ormesby, South Bank, and Eston, 
and for doubling the existing lines in the neighbourhood of Stockton 
racecourse. The proposed doublings of lines and additional facilities 
in Middlesbrough had been dropped, owing to the attitude of the 
Oorporation. e Imperial Company held £415 000 in preference 
shares in the London United Tramways, and he thought the share- 
holders were to be congratulated on the results of the year's working. 

The motion was adopted. 


YORKSHIRE ELECTRIC POWER. 


The ordinary meeting of the shareholders in this Company was held 
at Leeds, Mr. A. G. Lupton presiding. 

The Chairman, in moving the adoption of the report, seid that the 
directors had bought and paid for the site for their WThorabill station, 
while the parliamentary cost of obtaining their Act and of the issue of 
capital, amounting to £47,746, had also been paid. One or two items 
had still to be paid, and they estimated that the amount would alto- 
gether come to about £48 060. That was a very considerable sum, 
bat it was much Jess than the maximum figure which appeared in their 

reapectus—viz., £55,000. The balance of cash in hand in December 

t, £17,585, had enal)'ed the directors to delay making the next call 
on the shareholders, but the buildings at Thornhill were now really 
proceeding. In the next few months they would have to make a con- 
siderable payment for buildings and machinery, and further calls would 
have to be made to meet this, The wet weather had caused some 
difficulty to the contractors, and there had been some delay, but the 
work was proceeding, on the whole, to the satisfaction of their engineer. 
The whole of the foundations were laid, and the main framework of 
the engine-house was completed. The chimneys were above the level 
of the ground, and the framework of the boiler-houee was being rapidly 
proceeded with. They had entered into negotiations with several of 
the local authorities in the neighbourhood, and he was glad to say that 
they had been met in a very friendly spirit. The local authorities 
appreciated that the scale of charges which the Company was able to 
put before them was a very advantsgeous one, and they understood 
that they and the consumers of power in their districts would be pe 
in as advantageous a position as was enjoyed by consumers of eleo- 
tricity in large cities, He had every confidence from the negotia- 
tions they had already entered into that they would find the local 
authorities and the Company working in friendly alliance for the 
benefit of both sides. Some half dozen Bills had been lodged in 
the present session of Parliament, wherein local authorities were 
asking for powers to supply electricity outside their own areas. 
In such a supply they would be in direct competition with tho 
Company, and the directors had felt that it was abeolutely necessary to 
oppose them. Some of these authorities were asking for exocedingly 
extended powers, not oan in their own district, but practically over 
the West Riding, if not the United Kingdom. He believed many of 
those clauses had been drafted and put into the Bills by parliamentary 
agents, probably without the knowledge and certainly without the 
thorough 5 of the authorities concerned. Mr. Lupton 
emphasised the. fact that the opposition of the Company was entirely 
confined to this point of supply outside their own areas, They had no 
objection whatever, and, indeed, they would wish to do all in their 
power to assist local authorities who desired to distribute within their 
own areas, It was only when they went outside their own districts 
that the directors felt they were trenching upon the powers of the 
Company, and ought to be opposed. 


Mr. E. A. Carolan seconded the resolution, which was unanimously 
adopted without discussion. 


LONDON UNITED TRAMWAYS (1901). 


The general meeting of the shareholders in this Company was held 
on Monday at the offices, High-road, Ohiswick, Mr. Samuel White 
presiding. 

The Chairman, in moving the adoption of the report (vide last issue), 
said for some years the Oompany had been building up and developing 
the undertaking, and strenuous efforts were 15 6 to get the lines 
through the Thames Valley, Hampton, and pton Oourt oon- 
structed and in working order by Easter of last year, so that they 
might be in a position to take advantage of the ensuing summer's 
trato On previous occasions the chairman and the directors had 
intimated that the traffic which they expected to obtain from this 
important part of the system would be, under suitable conditions, 
limited only by the e of the Compeny to handle it, Last season, 
however, the weather conditions were about as unpropitious as they 
could be for a busiaess like theirs. All Mr. Robinson s arrangements 
were made for dealing with a very large traffic, and without expending a 
pound more in carrying on the business their groes and net trafic would 
certainly have been anything from £20 000 to £50,000 more than it 
was if the weather had only been normal. If they had obtained this 
additional revenue, the directors would have been able to establish 
& reserve fand as well as to pay the dividend of 8 per cent. per 
annum. In the circumstances the considered themeelves well 
advised in not interfering with what they r«garded as their normal 
dividend, holding that they could well afford to wait for another 
year to begin the reserve fund. The Act of Parliament which the 
Oompavy obtained last year. although not of great importance in 
itself, would enable them to effect the conversion to double track of a 
number of inconvenient short lengths of single line. The. new line 
from Uxbridge along Askew-road, Goldhawk-road, and Paddenswick- 
road to Hammersmith-broadway was approaching completion. It was 
only one mile in extent, but it would have very far - res ching effscts 
on their undertaking, especially in associatien with the District Rail- 
way Company. When that company hed electrified their system, 
and had reduced their fares to & level which would compete with the 
uniform fare on the Central London Railway, their Company would 
be able to serve the public in a far greater degree than they were at 

resent doing by means of this small connecting line, and passeogers 
rom the western suburbs would have the alternative given to them 
of travelling to the City by the Company's northern lines and the 
DUM London Railway, or by their southern lines and the District 
Railway. 

Mr. harles A. Spofford seconded the motion, which was carried 
unanimously. 

Au extraordinary general meeting was held subsequently to consider 
a resolution approving the Company's Bills—(1) for 1 further 
powers on them for constructing tramways and widening and altering 
roade and acquiring lands in Middlesex, Bucks, Surrey, and London ; 
and (2) for empowering the Company to construct railways between 
certain of their existing and authorised tramways and the Hammer- 
smith Station of the District Rul way Company. 

The Chairman stated, with reference to the first measure, that 
the scheme ongiuelly included tramways 5 their northern 
Hounslow line through Oolnbrook and Slough to Maidenhead, and 
the lower line from Hounslow on to the town of Staines. They 
had a line authorised connecting Brentford aud Hanwell. and 
the proposed line was one to connect Brentford and Ealing. 
They aleo pro * line across the new Kew Bridge, con- 
necting up their Middlesex with their Surrey tramways. Their 
experience with the various local authorities, however, had been of 
such a nature that all these proposals had been withdrawn, with the 
exception of the line extending their Hounslow line from Baber Bridge 
to Staines. Exorbitant demands were made on them by most of the 
local authorities, especially those of Brentford, Ealing, Slough, and 
Buckingham. With regard to Brentford, the Company proposed to 
construct only a few yards in the district to connect with the lines 
across Kew Bridge, and on that the local authorities founded demands 
running into hundreds of thousands of pounds. Among other things, 
they wanted the Company to give them a widened thoroughfare through 
the centre of the town of Brentford at a cost, he believed, of about 
£400,000 or £500,000. In fact, the directors began to think them- 
selves unfortunste iu Lum. caer ie with an undertaking in the 
neighbourhood of Hounslow Heath. Unfortunately, under the Standing 
Orders the consents uf the local and the road autho'ities were essential 
before any such scheme could be proceeded with, and the authorities took 
ad vantage of this position. The directors would be greatly disappointed if 
as one result of the London Traffic Commission this Staading Order was 
not eliminated. Municipalities were not in the same position, although 
they sometimes found themselves, as in the case of the London County 
Council, hoist with their own petard” when they proposed to con- 
struct lines in districts of their own subsidiary authorities. The 
directors wanted nothing more than that any scheme they promo od 
for the convenience of the public should be submitted to an impartial 
tribunal of either House of Parliament, That was thc only place for 
the Brentford or any other district council to state their case, and 
Parliament could then decide as between them and the Oompany. The 
second Bill referred to in the resolution was for authorising two con- 
nections by means of what were practically tube railways. They 
proposed to form a connecting line from the Grove, adj nning Hammer- 
smith-broadway, so that the tramway cars might be passed without 
changing passengers on the surface down to the lower level alongside the 

latform of the District R. ilway station at Hammersmith-broedway. 
assengers would thus be able to change from the train to the tramcar by 
only a few paces of distance, and under cover the whole way. The other 
tuhe railway was on the south side of the Thames, and its effect would he 
that the Company would have a connection with the District Hailway 
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from their authorised Richmond and Barnes lines, from its terminus on 
the south side of Hammersmith Bridge, by & peir of large tunnels 
capable of carrying tramway cars with their passengers under the 
Thames into the District station at Hammersmith-broadway. The 
state of that Bill at present was that they had not heen succesful 
before the examiner in their contention on the Staudiog Orders question, 
but in due course the ex»miner would report to the Standing Orders 
Committee, and then the tussle between the Company and the London 
County Council had to be decided by that tribunal, Meantime, it was 
necessary that the shareholders should approve the Bills. 

Mr. J. Clifton Robinson seconded the motion, which was carried 
unanimously, 

Since the above meeting the Standing Orders Committee bave refused 
to dispense with the compliance with the Standing Orders in the case of 
the Railways Bill, and it will not be allowed to proceed. In the case 
of tbe other Bill the committee have agreed to dispense with the 
Standing Orders provided that certain lines for which the necessary 
consents have not been obtained are struck out ef the Bill. 
In a letter to the public Press Mr. Robinson states that, in 
consequence of the ‘‘extortionate nature of the demands" of the 
local authorities, the Oompany have felt compelled to abandon 
the whole of the proposals except as regards the continustion of 
the existing lines from Baber Bridge, Hounslow, to Staines. This 
means the abandonment of (1) the extension from Hounslow to Maidon- 
head ; (2) the cross town line connecting Ealing with Brentford and 
Richmond; and (3) the line over Kew Bridge. He goes on: In the 
proposals which they laid before Parliament the Oompany had well 
recognised their obligations towards the local and county authorities 
and the public in respect to street, road, and bridge widenings, as I 
think you will admit when 1 state that our pro expenditure on 
public works of this character in respect to only 214 route miles of 
extensions amounted to no less a sum than £217,932. . . . But 
our own offers wera not regarded as sufficiently generous, for the 
demands made by the local authorities would require us to spend 
an additional sur) of £642,650, making a total sum of £860,562 
required to be expended on public works before we should 
be able to proceed to construct the additional 214 miles of 
extensions to the eae E existing system.” In regard to 
the Railways Bill, Mr. binson, referring to the opposition 
of the London Oounty Council, says: The allegations set forth 
came with ill grace from the London County Oouncil, considering that 
body is itself promoting similar schemes with the object of connecting 
its own tramways at various points on both sides of the river by direct 
transit below the level of the street, connecting one system of su: face 
tramways with another. The London Oounty Council alleged that 
we should have promoted our tubes as ordinary street tramways; but 
it was evidently a case of Scylla and Charybdis, for it is notorious that, 
had the latter course been adopted, we should utterly have failed to 
obtained their assent. The position is, therefore, that the London 
County Council, alike as the existing tramway authority of London 
and as a competing promoter to the London United, can prevent 
any combination of the tramways with our allied tubes or underground 
railways, although intended to follow lines practically analogous to 
the London Oounty Oouncil’s own proposals for the relief of the 
congested condition of the streets and the increased comfort of the 
travelling public, The outcome of the situation is, first, that we have 
a set-back of at least two years in the carrying out of a scheme, 
admirably conceived by Mr. Yerkes, to afford the greatest possible 
measure of convenience to millions of travellers passing between tram 
and train; and, secondly, that our heavy outlay on surveys, the 

reparation of „ plans, eto., has been worse then wasted, 

y the action of a competing tramway authority whose policy has ever 
been inimical and obstructive to independent effort, This may, perhape, 
be regarded as a culminating example of the burdens under which tbe 
London United, in common with other tramway companies, have 
groaned for many years past, and the question now arises whether so 
demoralising a condition of affairs should be allowed to continue, and 
whether the Royal Commission on London Traffic should not take 
occasion in both hands and determine upon the abrogation of the 
iniquitous Standing Order under which the London County Council is 
free to exercise ita deadly power of veto." 


MORLEY ELECTRICAL ENGINEERING. 


The annual meeting of sbareholders in this Company was held at 
Bradford on Wednesday, Mr. Harry Fox peine. Resolutions were 
lem declaring & 10 per cent. dividend, free of income tax. Mr. 

illiam M. Gray was reappointed anditor of the Company. The 
directors were congratulated on a very successful year's trading. 


NEW COMPANIES REGISTERED, 


Electroid, Limited.—(Capital, £60.000. Objects: to adopt an 
agreement between R. Abrey and E. E. Moody, for the acquisition of a 
secret process for the manufacture of a com}: sition designated electroid, 
to manufacture and deal in the said composition, and to carry on any 
busine:s incidental or auxiliary thereto,  Hegistered office: 109, 
Victoria-street, S. W. 

“Relyante” Motor Works, Limited. — Oapital, £100. Object: 
to carry on the business of motor engineers, contractors, mechanical, 
electrical, engineers, contractors. Registered office: Blackhorse-lane 
Works, Walthamstow. 

W. J. Peckham, Limited.—Oapital, £10,000. Objects: to 
acquire and carry on the business by W. J. Peckham at 84, Osborn- 
road, Southsea, at 278-280, Commercial-road, Portsmouth, and at 5, 
Stoke-road, Gosport, of manufacturers and factore of and dealers in 
cycles, motorcars, electricians, etc. 


Bickle Engineering Company, Limited.—Ospital, £3 000. 
Objects : to acquire aud carry on at the Great W: stern Docks, Plymouth, 
the Bickle Eugineering Ovrmpany, and to carry oa the business of 
mechanical, marine, electrical and general engineers, eto. Registered 
office : 30. Bloomsbury-equare, W.O. 

Applegarth and Ostlere, Limited (80,055) —OCapital, £4 000. 
O jests: to acquire and carry on the business of R Applegarth and 
the Simplex Appliance S; ndioate, London, ss submsrine, mechanical, 
and electrical engineers, eto. Registered office: 11, Queen Victoria- 
street, E.O. 

Dulverton Electric Lighting Company, Limited (90,071).— 
Capital. £3,000. Orjeots: to adopt sgreements with G. B. Fisher 
and with Messrs. Eiwards and Armstrong. and to carry on at 
Dulverton or el«ewbere in Somerset the business ot an electric lighting 
company. Registered office: High- street, Dulverton, Somerret. 

Adams - Randall Telephone Patents Company, Limited, London, 
E C.—Lien bas been registered Feb. 12 for £50 6 per cent debeniure, 

art of £10,000; amount previously issued, £9 950. Trustee, F. 

vies, 95, Finsbu:y-pavement, E.O.  Oharged on the property, 
patents, snd leasebold premises. 

Concentric Condensers, Limited.—Oapite], £5,000. Objets: 
to adopt an agreement with F. W. Brackett, P. Piyoe-Brown, and 
W. W. Orawford, and to carry on tbe business of dealers in con- 
densing, cooling, and heating apparatus and fittings and machinery 
connected thorewith, engineers, iron and brass founders, eto. Registered 
office: Hytho Bridge Ironworke, Colchester. 

Derbyshire and Nottinghamshire Eleotrio Powor Syndicate, 
Limited, London, EC.—A debenture has been registered for 
£15 000 and 5 per cent. interest, given in substitution tor & security 
dated March 19, 1908, in favour of the Nottingham and Nottingham- 
shire Banking Company, Limited, to secure £9,000 and interest, 
Charged on the undertaking, property, and assets, including the 
uncalled cap.tal. 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


Retz (Lower Austria).—Tho Municipality require tenders for the 
installation, etc., of an electric light works. Tenders hy March 20. 

Plasencia (Spain).—Thbe Municipality require tenders for installing 
and working an electric lighting undertaking concession, Tenders 
by March 28. 

Aberdeen.—The Council have authorised the engineer to obtain 
tenders for the ad litional plant for the Ferryhill station. The esti- 
mate is about £20,000. 

Punta Arenas, Chile (Straits of Magellan), —Tenders are 
required for the electric lighting of the town for five years from Jan. 1, 
1906. Tenders by June 28. 

Wrexham.—The Town Council invite tenders for stores, including 
vari us elestrical fittings. Particulars from the Borough Electrical 
Engineer. Tenders by March 12. 

St. Annes-on-Sea.—The U: ban District Council invite tenders for 
a steam dynamo. Specifivati-ns from Mr. J. H. Olothier, E ectiicity 
Works, Tenders by noun on 27th inst. See advertisement in last 
issue. 

Fulham. The Borough Council invite tenders for the supply of 
el ctrical stores for the year endiug March 31, 1905. Tondeis by 
4 p.m. on March 2 to the Town Clerk. Seo advertisement in former 
issue. 

Salford.—Tvoders are invited for various electrical materials for 
12 months. Speciticstions, etc , from the Electrical Engineer's Office, 
Frederick-road, Pendleton. Tenders by 29th inst, See advertisement 
in last issue. 

Manchester.—The Tramwsys Committee invite tenders for general 
sto; es. Particulars of Mr. J. M. MocElrov, general manager, 55, 
Piecadilly, Mauche:ter. Tenders by 10 s.m. on March 7. See 
advertisement. 

Hackney.—The Gourdians invite tenders for providing and fixing 
electric light fittinge. Specifications, eto, from Mr Fiauk R Cles, 
Clerk's Odice, Sidney-road, Homerton, N.E. Tenders by March 9. 
See advertisement. 

Kilmarnock.—-The Corporation invite tendera for the various plant 
in connection with electric lighting and tramways. Specifications, 
etc., can be obtained from the Town Clerk. Tenders by 29th inst. 
See advertisement in last issue. 

Manchester --The Rivers Committee invite tenders for the supply 
of various articles for 12 months from April 1, including electrical 
goods. Spe afleat ons from Secretary, Rivers Department, Town Hall. 
Tenders by 10 a.m. on 29th inst. 

Bermondsey. The Borough Council invite tenders for wiring 
building and supply and erection of littings for installation of electric 
light at the generating ststion. — Specifications can be obtained at the 
Town Hall. Tenders by March 1, 

Kirkealdy.— Tbe Ccrjoration invite tenders for the platelaying 
and permi: cot way ins de the ex ersion car-sheds. Specificstion, 
etc., from Mr. O. F Francis, Electricity Works, Victoria-road, Kirk- 
cal y. Te: dets by noon on 27.h inst. 

Gainsborough.— The Urban District Council invite tenders for 
telephone instruments, fire alarms, and connecting overhead wires, 
Specification fiom Mr. R W. Fraser, clectrical engiueer to the Council. 
Tenders by March 16. See advertisement in last iesue 

Aston Manor. —The Corporation invite tenders for two water-tube 
boilers, tuperheater, and mechanical stoker. Specifications from 
Mr. T. J. Ballard, Electricity Works, Chester-street, Aston Manor. 
Tenders before 12 ncon on March 14. See advertisement, 
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London, E.C.—The Metropolitan Asylums Board invite tenders for 
ins’allations of fire alarms and tole honos at their asylum, Caterh«m, 
Su rey. Specifications etc, can be obtained at the offi e of the 
B »rd, Embankoent, E.C. Te: dera by 10 a.m. oa March 8. 


Blackburn.—The Electricity Committee invite tendera for supply 
of var ous stores for the vear end'ng Mirch 25 1905. Specifications, 
etc from Mr. A 8. Giles, Electricity Works, Jubilee-street, Black- 
burn. Tendera by Feb. 29. See advertisement in former issue. 


Bilbao.— Tenders are reqnired by the Technical School for a number 
of dynamos and motors of various types, a gas-enzioe, and accumulator 
battery. Particulars may be obtained from the Secretary of the 
Escuela de Ingenieros Industriales de B lbao. Tenders by April 12. 


Capo Town.—Tenders are invited for aro lamps and accessories for 
the general lighting of the forthcoming exhibition. Specifications, ete., 
may be obtained from the Torque Electrical Engineering Company, 
20 to 28, Dalling-road, Hammersmith. See advertisement in last issue. 


South Shields.—The Corporation invite offers for the lease of 
certain of the tramways to be constructed in the borough, together 
with the stables and depot. Particulars can be obtained from Mr 
us Hoe Hayton, Oourt-buildings, South Shields. Tenders by 

arch 12. 


Hornsey.—The Town Council invite tenders for stores for elec- 
tricity works, and cables and cable stores, etc , in connection with 
their electricity supplv. Specifications, ete., on application to Mr. 
Norman Staniland, Electricity Works, Tottenham-lane, Hornsey. 
Tenders by 4 p.m. on 29th inst. 

Swindon. —The Corporation invite tenders for the supplvand delivery 
of various stores during 12 months ending March 31, 1905 including 
ironmongery and electrical fittings and iron castings and lamps. Par- 
ticulars can be obtained from Mr. H. J, Hamp, Town Hall, Swindon. 
Tenders by 12 noon on 27th inst. 


Coventry.—The New (General Traction Company, Limited, invite 
tenders for the construction of abous three miles of new tramways and 
the reconstruction of 54 miles of tramways. Specifications, etc., may 
be obtained from Mr. 1. E. Winslow, engineer, 30, Bishopsgate-street 
Within, E.C. Tenders to the Engineer by March 5, at 1 p.m. 


Ilford —The Urban District Council invite tenders for the supply 
of various stores required during year ending March 31, 1905, inciud- 
ing electricity meters and demand indicators, arc lamp carbons, ete. 
Specifications, etc., from the Chief Electrical Engineer, Electricity 
Works, Ilford. Tenders by 4 p.m. on March 8. See advertisement. 


Greenook and Edinburgh.—The May Oatway Fire Appliances, 
Limit d, invite tenders fur wiring the premises of Messrs. Fleming Reid 
and Co., Greenock, and the Lyceum and Theatre Royal, Edinburgh, for 
direct communication with the fire brigade. Particulars of Managing 
Director, 49, Queen-street, Glasgow. Tenders by March 2. See 
advertisement. 

Manchester Ship Canal —Th-. Directors of the Dock and Ware- 
house Extension Company, Limited, invite tenders for the supply, 
delivery, and erection of 25 electric hoists and 10 electric fixed cranes 
for transit sheds. Specification, etc., can be obtained from Mr. 
W. H. Hunter, M.I.C.E., chief engineer, 41, Spring-gardens, Man- 
chester. Tenders by March 1. 

Birmingham Tame and Rea District Drainage Board. —Tcnders 
are invited for buildings and works comprised in the crection of electric 
power station, refuse destructor house, boiler-house, weight office, two 
cottages, inclined approach road, etc. Bills of quantitics, etc., may 
be obtained after Feb. 26 from Mr. J. D. Watson, engineer to the 
Board. Tenders by 9 a.m. on March 7. 


Cambuslang (Sootland).—The Lanerk County Council invite 
tenders for providing and erecting engines, dynamos, switchboards, 
lamps, main and distributing cables, and other works necessary to 

rovide & complete system of electrical supply within the lighting 

istrict. Specifications, etc., from Messrs. Hunter and Jack, 101, 
St. Vincent-street, Glasgow. Tenders by 10 a.m. on 29th inst. 


Stepney.—The Electrical Committee invite tenders for the supply 
and erection of one 1,000-kw. steam-turbine-driven double-current 
generator; and four water-tube Babcock and Wilcox boilers, econo- 
misers, induced-draught apparatus, steam and other pipework, motor- 
driv: n feed pump, and accessories, Specifications may be obtained at 
27, Osborn-street, Whitechapel. Tenders by March 14. See adver- 
tisement, l 

Shoreditch —Tlie Council invite tenders for various srticles and 
works during year from Apri! 1 to March 31, 1905, including electric 
cables and sundries, gas pire and fittings, and engineers’ stores, 
Samples may be seen at the Electric Lighting Station, Coronet-street, 
Hoxton, N. Forms of tender may be obtained from Mr. H. Mansfield 
Robinson, town clerk, Shoreditch Town Hall, Old-street, E.C. 
Tenders by March 8, 

Middiesex.—The Light Railways Committee of the County Council 
invite tenders for the work and materials required in the construction 
of the permanent way (for clectric traction), bridge work, and road 
widenipgs connected with four lines of double track, junctions, etc. 
Specifications. etc., may be obtaiael from Mr. II. T. Wakelam, 
M. I. C. E., county engineer, Middlesex Guildhall, Westminster. 
Tenders by March 14. 

Gerona (Spain! — The Civil Government Office of the Province of 
Gerona or the Directorate-General of Posts and Telegraphs, Carretas 
No. 10 Madrid, will receive tenders for & concession to establish and 
work for a maximum of 20 years a system of telephones in the city of 
Figueras. The plan presented by Don Anastasio Magin Alcaniz y Giralt 
is to serve as a basis, and on equal terms the individual named has 
certain preferential rights. | 

Wimbledon. The Urban District Council invite tenders for the 
supply of engine-reom stores, cables, joint boxes and jointing 
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material, transformers, meters, lubricating oils, and incandescent 
lamps and carbons to the electricity department during the year ending 
March 31 1905. Specitications may be obtained from the Chief 
Electri al Eng'neer, Electric Light Works, Durnford-road, Wimbledon. 
Tenders by March 18. See advertisement in last issue. 

Hydro-Eiectric Plant, —The Ma:ques de Sant llano has received 
sanction to construct the works necessary for the appropriation cf three 
cubic metres per second of water from the River Manzanares for the 
uec of the upper zone of Madrid snd for industrial purposes, and of 
two cubis metres per second from the River Guadarrama for industrial 
purposes exclusively. Don Juan Bon y Alvares has obtained sanction 
to appropriate for industrial uses 25 cubic metres of water from the 
River T»jo, derived at the point called Hoya de Botarque," in the 
district of Almonacid de Zurits, Guadalajara. 

Iiford. —The Urban Distri:t Council invite tenders for the supply 
and erection of the following plant: ote 1,000-kw. stesm dyaamo, 
comp isug vertical engine coupled direct to multipolar dynamo; 
extensious to main switchboard and cable connections; works dis- 
tributing switchboard ; condensing plant, comprising surface con- 
denser, motor-driven pumpe, water-cool ng tower, and pipework ; 
water-purifying plant; pipework; feeder and pilot cables, feeder 

illar, aud joint-boxes. Specifications, ete., may be obtained from 

Ir. John W. Fenton, Town Hall, Ilford, Kesex. Tenders by 
March 22. See advertisement. 


RESULTS OF TENDERS. 


Battersea.—The Borough Council hsve accepted the tender of 
O. A. Parsons and Co., at £4,890, for a 1,750.kw. steam turbine 
dynamo. 

Durban.—Meesrs. Stothert and Pitt, Limited, Bath, have received 
an order from the Harbour Authorities for combined water cranes and 
tanks, and also a 20-ton electric travelling crane. 

Canvey Island Tramways.—Messrs. Bruce Peebles and Oo., 
Limited, 39, Victoria-street, S. W., have received the following con- 
tract : power-house equipment, five cars, motors and trucks, and over- 
head equipment, at £14,250. 

Northampton.—The British Westinghouse Electric and Manufac- 
turing Company, Limited, have placed an order with the Paterson 
Engineering Company, Limited, for a combined ſeed - water softener and 
grease eliminator for the tramway power station. 

Swindon.—The Corporation have accepted the tender of Messrs. 
J. G. White and Oo., 22a, Oollege-hill, Cannun-atreet, London, at 
£4,164. 88. 7d., for the supply, delivery, and erection of steel poles, 
overhead line sectiou boxes, arc lampe, snd accessories. 

London, 8.E.—The Highways Committee of the London County 
Council have recommended for acceptance tbe tender of Messrs. 
Ransomes and Rapier, Limited, London, at £805, for the supply, 
delivery, and erection of the seven railway turntables required for use 
in connection with the Greenwich electricity generating station. 

Wiring.—The May-Oatway Fire Appliances, Limited, have accepted 
tenders tor wiring installations for direct connection with the fire 
brigades ut Glasgow, as follows: Messrs. Carrick aud Topping, for 
Messrs, J. and B. Stevenson’s bakeries : Messrs. Raeburn and Duncan, 
for Messrs. Gilmour, Thompson, and Co.'s warehouses. 

Chester.—The following tenders have been accepted: J. Wright 
and Co., 124, Victoria-street, Westminster, Berryman feed-water 
heater, £61. 58. ; Babcock and Wilcox. 30, Farringdon-street, E. O., 
two superlicatera to two boilers, £180 ; Electrical Power Storage Com- 
pany, testing battery, £9. 18s, The Council have decided to obtain 
two additional transformer magnet coils from Thomas Parker and Co., 
Limited, for £29. 

London.—The London County Council have received the following 
tenders for the necessary wiring and fittings in connection with the 
new fire stations at Deptford and Old Kent-road : 


Deptford station. 


F. Hodgson and Co., 24, Queen Victoria-street* — ......... £185 17 0 
Alliance Electrical Company, Limited, 137, Regent-street 198 7 0 
A. H. Marshall and Oo., 2/0, High.road, Leytonstone... 210 O O 
Duncan, Watson, and Co., 100, Charing Cross-road ...... 226 0 O 
L. Sunderland and Oo., 39, Victoria-street......... LUN 238 0 0 
F. J. Ooleby and Oo., 7, Thayer-street, Manchester-square 238 10 0 
Oliver, Olarke, and Oo., St. Mark'e- road, North 

Keines i rr 240 0 0 
Tyler and Duncan, 20, New Bridge-street ................ — 240 0 0 
W. H. Johnson, 200, Upper Kennington- lane . 25119 0 
Drake and Gorham, Limited, 66, Victoria - street .. 2410 O 
Laing, Wharton, and Cunnington, 93, St. Martin's-lane... 261 9 0 
Barlow and Young, 8, London.street ............. . 280 0 0 
National Electric Construction Company, Limited, 

34, Victoria-street 1. ttt rax Re 295 19 6 

Old Kent-read station. 

F. Hodgson and Co., 24 Queen Victoria-street” ............ 157 0 O 
Alliance Electrical Company, Limited, 137, Regent-street 180 15 O 
Duncan, Watson, and Co., 100, Charing Oross.road ...... 202 0 O 
A. H. Marshall and Co., 270, High-road, Leytonstone ... 206 O 0 
W. H. Johnson, 200, Upper Kennington-lane............... 210 17 O 
L. Sunderland and Oo., 59, Victorig-street ..........—.- ... 225 0 O 
Tyler and Duncan, 20, New Bridge-street ................... . 225 0 0 
F. J. Coleby aud Co., 7, Thayer-street, Manclester.square 227 0 0 
Oliver, Clarke, and Co., St. Mark’s - road, orth 

e,, ß aa UL s TA VES RR S . 239 0 O 
Laing, Wharton, and Cunninxton, 93, St. Martin's-ane 240 9 0 
Drake and Gorham, Limited, 66, Victoria-street .......... 241 10 0 
Barlow and Young, 8, London.street ................... --.. 860 0 O0 
National Electric Construction Company, Limited, 

r rites dor ES reete sano rov tenets 278 2 6 


* Recommended for acceptance. 


THE ELECTRICAL ENGINEER, FEBRUARY 20, 1904. 


349 


Erith.—The Urban District Council have accepted the following 
tenders: boilers, etc, Yates and Thom, Blackburn, 22. 285; pipe- 
work, Sir H:'ram Maxim Electrical Engineering Company, Limited, 
Weatminster, S. W., £805; condenser plant, Blake and Koowles 
Steam Pump Works, 179, Queen Victoria-street, E. C, £472; steam 
alternator (Westinghouse-Belliss combination), British We-tinghouse 
Electric and Manufacturing Compiny, Limited, Trafford Park Man- 
chester, £3,240 ; switchboard extension, General Electric Company, 
Limited, Witton, Birmingham, £440. 

London, 8.E.—The London County Council have received the 
following tenders for the supply of five additional fuel economisers 
required for the Greenwich electricity generating station: 

J. Carter and Sons, Stalybridge (not to specification) ... £2,518 8 6 


A. Lowcock, Limited, Shrewsbury ........... „ 5,060 8 0 
E. Green and Son, Limited, Wakefield"  ................ =- 3,071 6 0 
Olay Cross Company, Chesterfield | ...................—....... 3,150 15 6 
Goodbrand and Co., Stalybridge .............................. 3,164 13 11 


* Recommended for acceptance. 
London, 8.W.—The Westminster City Council have received the 
following tenders for the electric light extension at the Marshall-street 
Baths and Wash-houses : 


Tamplin snd ... ER URS Don T geb reels £405 0 0 
Rider nd Mm . 559 7 0 
District Eleotrio OompaaaaaaʒʒʒqʒÑ dx —— q - 269 0 0 
Jac FON Mv ek ĩͤ P. Skea waghaaweussontecac’s 265 0 0 
Taylor and (oo q . „%%% E A 263 0 0 
Bakewell and (o. Vibe F 258 11 0 
Bromley and Oo.................—............. FFF 236 3 0 
Potter and Sons (accepted) ................... "m 178 0 0 


London, 8.E.—The London County Council have received the 

following tenders for the supply of the boiler feed pumps required for 
the Greenwich electricity generating station : 
J. O. Lyell and Co., London (incomplete) ,................. £5,030 0 
Lowmoor Iron Company, Limited, Bradford 3,410 4 
C. A. Musker, Limited, Liverpool 3,545 0 
J. G. Moore, Hartle poollꝶu 2 .. 8.550 0 
J. Cochrane and Co., Glasgow ã. 3.618 0 
Bever, Dorling, and Co., Limited, Bradford 3,658 15 
Phoenix Dynamo Manufacturing Company, Limited, 

Bradford (three tenders) ) £3,710, 198. 6d. to 3,876 1 
Bruce Peebles and Co., Limited, Edinburgh ............... 3,751 0 
Oampbell Gas-Engine Company, Limited, Halifax (two 

tenders) £3,751. 9s. 5d. and 4,405 10 
Blake and Knowles Steam Pamp Works, London (three 

ede, 8 - £3,956 to 5, 171 1C 
F. Pearn and Oo., Limited, Manchester q . 5,957 10 

4,125 0 
4,978 1 
4,174 15 


eeoeeoeeeaces 


Johnson and Phillips, London (four tenders) 
£3,977. 18s. to 
Lancashire mo and Motor Company, Limited, 
Manchester (four tenders) ............... £4,167. 11s. to 
Hunter and English, London 
British Westinghouse Electric and Manufacturing 
Company, Limited, Manchester (seven tenders) 
£4,255. 18s. to 
A. Bartclay, Sons, and Oo., Limited, Kilmarnock (two 
tenders) £4,357 and 4,488 8 
Pratchitt Bros., Carlisle 4,380 19 
British Thomson - Houston Oompany, Rugby (two 
undes 24. and 4,456 4 
Goodfellow Engineering Company, Limited, Manchester 4,459 9 
Coalbrookdale Iron Company, Limited, Shropsbire 4,580 15 
Mirlees, Watson, and Oo., Limited, Glasgow (two 
tende £4,634. 14s. and 
à. Koppel, London.... . . e 5,018 7 
W. H. Bailey and Co., Limited, Salford (two tenders) 
£4,731. 10s. and 
E. Scott, Mountain, and Oo., Newoastle-on-Tyne (two 
dens tie uns ~ £4,788. 14s. and 
H. Berry and Oo., Limited, Leeds ........................... 
Worth, McKenzie, and Co , Limited, Stockton-on-Tees 
ras iie Pump Company, Limited, London ....... - 
R. W. Blackwell and Co., Limited, London (three 
tende aea Ra x cRUS £5,312. 2s. to 
Rhodes Electrical Manufacturing Company, London...... 
Crow, Harvey, and Co., Glasgow (two tenders) 
£6,680, 10e. and 
Electrical Mining Company, Limited, Derb 
Baker’s Patent Appliances Oompany, Limited, Scar- 
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Additional Traffic Returns.—Anglo-Argentine, £1,887 increase; 
Auckland Electric (12 months to Dez 31, 1903), receipts, £80,089 ; 
Barcelona Ensanche y Gracia, £75 increase; Barcelona, £173 i: crease ; 
Brisbane, £82 decrease (month of erent £10,425, decrease £224)— 
total for 1903, £125,659, increase £1,502; British Columbia Electric 
(month of March), gross earnings £10,352, net income £2,659 ; 
Buenos A and Belgrano Electric, £13 increase (month of January, 
£14,055, increase £962); Oalcutta, £349 decrease; Oape Town 
(month of January), receipts £18,213, expenditure £8 505; Isle of 
Thanet Electric, £18 decrease ; Lisbon Electric (month of November), 
receipts 91,526 milreis, expenses 62,069 milreis; Mexico Electric 
(month of January), receipts £45,400, expenses £29,000; Pertb 
Electric, £125 increase (for the year 1905 : receipts £62,097, expenses 
£34,871); Port Elizabeth (month of January), receipts £4,503, 


expenditure £5,052. 


BUSINESS NOTES. 


TRACTION. 


Southend. —Five new bogie cars are to be ordered for the summer 
traffic. 

Bath.—The Electric Tramway Committee propose to lay a line in 
Manvers-street and Pierpoint-street. 

Scarborough.—A partial service of electric cars is expected to be 
put on the new tramways next month, 

Derby.—A practical start has been made with the construction of 
the electric tramway system in the town. 

Lincoln, —An enquiry was held yesterday into the F of 
the Town Council to borrow £11,500 for the purchase of the tramways 
undertaking. 

Twiokenham.—Tho District Council have sealed an agreement with 
the tramways company with reference to the proposed tramways in 
their district. | 

Friern Barnet.—The Urban District Council have consented to 
the extension of the time for the construotion of the proposed light 
railways for two years. 

Wolverhampton. —An order has been received from the Board of 
Trade sanctioning the borrowing of £16,514 by the Town Oouncil for 
purposes of their tramways. : 

Gloucester.—Next month will see the inauguration of the electric 
service on one section of the tramways in the city, which are under 
reconstruction for electrical traction. 

Ashton.-—The agreement with the Manchester Corporation for the 
running of through cars to and from Ashton took practical eflect on 
Monday, when the new service was commenced. 

Stoke Newington.—The Borough Council are favourably inclined 
towards the proposal of 5he County Council to adopt the conduit 
system, but have not yet given their formal sanotion. 

Bronghty Ferry (Dundee) —The Caledonian and North British 
Railway Companies have lodged a petition against the application for 
an order for the construction of the Broughty Ferry tramway. 

Blackpool.—The Tramways Committee of the Blackpool Town 
Council have decided to adopt ld. fares, commencing April 1. This 
applies only to the promenade section, where there will be three 
ld. stages. 

Heaton Norris.—The Board of Trade have sanctioned the borrow- 
ing by the District Council of £5,713. the purchase money for their 
portion of the tramway undertaking of the Manchester Carriage and 
Tramways Company. 

Perth.—Messrs. Kincaid, Waller, Manville, and Dawson have pre- 
sented their report to the Town Oouncil, estimating the total cost of 
reconstructing the tramways at £46,000. An extension to Dunkeld- 
road is proposed at a cost of £4,500. 

Railways (Electrical Power) Act, 1903, —The Board of Trade 
have now made rules pursuant to the Railways (Electrical Powe-) Act, 
1903, with respect to applications for orders under that Act. The 
rules will be placed on sale as a Government publication. 

Sheffüleld.—1Io acceding to the request of the tram conductors for 
mea! hours, the Town Council have made a substantial and popular 
concession. Meal times are now to be allowed without any reJuction 
of pay, and the men are to work 67 hours per week, less relief for 
meals, 

Hoywood.—On Wednesday the Town Council sealed the agreement 
between the Bury, Rochdale, and Oldham Tramways Company and the 
various local authorities for the transfer of the undertaking ot the 
company and the carrying of it on until the completion of the purchase 
a8 arranged. 

Newport (Mon.).—At a meeting of the Electricity and Tramways 
Committee on Tuesday specifications were considered for the new cars 
on the Stow-hill route, which will shortly be taken in hand. Thecars 
will have many improvements, amongst which will be special brakes 
for negotiating the hill. 

Hull —Owing to increased working expenses the profit on the tram- 
ways during the past year has been £19,269, compared with £25,173 
the previous 12 months. Thus the amount to be applied to the relief 
of the rates is only £11,500, against £14,500 the previous year. The 
actual figures will shortly be published. : 

Bristol Tramway Employes.—The whole of tho employés of th 
Bristol Tramways and Carriage Company, Limited, numbering 1.531 
men and boys, were last week entertained to supper at the Drill Hall, 
Queen's road, by the directors of the company, to celebrate the 
inauguration of the pension fund scheme. 

North-Eastern Railway.—Although the company abandoned the 
official electrical trials which were to have taken place on the Tyne- 
mouth lines on Sunday, a time table has been issued for a series of 
ex porimental trial runs which are to be made between Walker Gate 
and Tynemouth on the main branch between Newcastle and Tyne. 
mouth. 

Newoastle.—4A further extension of the tramways has been opened 
from the junction of Union-road and Shields road to a point about half 
a mile along Union-road, where the cars will terminate their j urney 
meantime until the further extensions are ready. When completed 
they will give a direct connection between the city and Walker, via 
Union-road and Welbeck.road. 

Stoko-Newoastle.—The new tramway from Stoke to Newcastle was 
examined and passed by an inspector of the Board of Trade on 
Tuesday. The line was accordingly opened for passenger traffic, and 
in future a regular service of electric cars will run between the two 
towns. The new line has long been anxiously looked forward to, and 
will without doubt prove a great convenience. | 
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Auokland.—The directors of the Auckland Electric Tramways Com- 
DY 9 1 5 the traffic receipts for the 12 months ending Dec. 31 last to 
£80,089. It is pointed out that during the first six months of this 
period only a portion ofthe company's lines was operated, and Sunday 
running has only been allowed with the city of Auckland since Oct. 4 
lant. The cabled traffic receipts for the 29 days ending Jan. 29, 1904, 
were £8.900. 
Kirkoaldy.—Tho Town Oouucil have for some time past been oon- 
siderably divided over the question of the fares on the tramways, and 
at the last meeting a number of proposals were submitted, the diesatis- 
faction being increased owing to the halfpenny stages on the new route 
being shorter than on the old route. It was ultimately decided that a 


special meeting of Council in committee should be held to consider the 
whole matter. 


Thornaby.—42A special meeting of the Town Council has sealed an 
agreement with the Imperial Tramway Company, by which it is pro- 
vided thet the date of purchase of the undertaking shall be 21 years 
from Aug. 6, 1897; that the company shall pay the Corporation 2200 
per annum for each mile of route in the borough ; and that the com- 
pany shall bear the expense of widening the road between Thornaby 
and Erimus Bridge to a width of 50ft. 


Keighley.—A special meeting of the Town Council is summoned for 
to-day to consider an important development of the Corporation tram- 
way system. It is proposed by the Joint Tramways and Eleotricity 
Committees that the existing lines from Ingrow to Utley shall be 
changed to the overhead trolley system, and that the same shal! apply 
to the new line from Oavendish-street to Stockbridge. Application is 
to be made to the Board of Trade for powers to borrow 242700, 


Hove.—The arbitrator appointed to determine the present value of 
the portions of the Brighton and Shoreham tramways in Hove and 
Portslade, which the local authorities have the right to purchase from 
the British Electric Traction Oompany under the company’s recent 
Act, has fixed the same at the sum of £3,538 in the case of Hove and 
£1,134 in the case of Portslade, or a total of £4,762, and has awarded 
the company its costs in each case. The offers the local authorities 
made were £1,122 for the Hove portion and £462 for the Portslade 
portion, a total of £1,785. 


Chesterfield. The engineer to the Corporation has prepared the 
estimates required by the Standing Orders of Parliament, showing in 
detail the coat of the proposed tramways and other improvements for 
which sanction is sought under their Bill of the present session. The 
total coat of the whole of these works is estimated at £127 642, of 
which the proposed tramways will require the expenditure of £95,021, 
and the proposed street improvements £23,641, while £8,980 is to be 
spent upon machinery, etc., for their electric lighting undertaking. 
Of the sum intended to be spent on the tramways is an item of 
£10,223 for 18 double-deck care, 

Competition.—Electrio tram competition is being felt severely by 
the Great Western Railway in those suburbs served by the Loadon 
United Tramways. One of the means by which the authorities at 
Paddington hope to counteract the scheme of cheap travel inaugurated 
by their formidable rival, is that of issuing books of 25 return tickets 
for the three claeses at reduced ratee. Presiding at the half yearly 
meeting of the London and North-Western Railway Company, the 
chairman, Lord Stalbridge, was able to assure the shareholders that 
the traffic was returning from the tramwaya to the railways, owing to 
the greater certainty of the latter. 


Stockport.—At a meeting of the Tramways Committee, the borough 
treasurer submitted a statement showing the financial result of the 
year's working of the electric tramways. On the first year there was 
a deficiency of £800. Last year that deficiency was reduced to £563. 
Oa the present year’s working the deficiency had entirely been cleared 
off, and in the borough treasurer's opinion there would be a small 
surplus afcer the eee charges due had been met, Nothing had so 
far been provided for depreciation. The members of the committee 
considered the statement satisfactory, inasmuch as it showed that the 
position of the tramways was improving. 


Edinburgh and Leith.—A conference of representatives of the 
Edinburgh and Leith Town Councils has been held with the view of 
A DE at some amicable arrangement as to the form of traction to be 
adopted for the trémway route from St. Andrew-square to the foot of 
Leith-walk, thus abolishing the Pilrig difficulty and providing a 
through route. The conference lasted about an hour and a balf. when 
it was intimated thet, after an exchange of views on the subject, it 
had been decided to asjourn to a future date, and thet in the interval 
the feeling in the matrer of the lessees—the Edinburgh and District 
Tramways Company—should be ascertained. 


North London.—<At a meeting of the Holborn Borough Council on 
Wednesiay, it was stated that the London County Council having 
applied for consent to the adoption of the conduit system of electrics] 
traction, the Works and General Purposes Committee reported that on 
the ground of economy, efficiency in working, and the saving of enor- 
mous interruption of traffic and the business of the ratepayers in the 
borough, they were of opinion that the overhead or trolley system for 
the electrification of the tramways within the borough was far pre fer- 
able to the conduit system. The matter was adjourned to the next 
meeting in order that the opinions of the inhabitants might be 
obtained. 

Chester.—The Tramways Committee have instructed the city sur- 
veyur aud electrical engineer in convertion with the proposed tramways 
extention in Boughton to prepare a fnll report, with plans and esti- 
mates, and submit the same to the meeting of the committee to be 
held in April next, when the result of a year’s working of the present 
system will have been ascertained, the plans providing for (1) a double 
line of rails from the junction with the existing tramways to the 
Fountain, Boughton, and (2) the completion of the main thoroughfare 
in Boughton ; (3) side poles on one side of the road only, with long 


brackets for carrying the overhead wires; (4) avoiding centre poles 
wherever possible. 

Aldorshot.—An enqviry has been held at Aldershot by Oolonel 
G. F. Boughey and Mr. H. Allan Steward, two of the Light Railway 
Commissioners, in reference to the proposed light railwa between 
Aldershot Station and Farnborough. An order for the ‘aking of this 
line was granted in January, 1902, but no proposal had been made by 
the original promoters. Messrs. Greenwood and Batley have now 
acquired the order, and seek to run with it an electrical supply order. 
They asked for an extension of 12 monthe to hase the necessary 
land and another year for making the line. o Commissioners said 
that they would issue & fresh order for approval, and would accept the 
precedent of the Colne and Trawden line as to the financing of the 
railway. 


Glasgow.—An ent has been concluded between the ora- 
tion of Glasgow and the Oounty Oouncil of Renfrew and the Upper 
District Oommittes of the county with reference to the extension of 
the Glasgow tramway car system to Giffnock and Thornliebank. By 
this agreement the Glasgow Corporation, jointly with the burgh of 
Pollokshaws, is to pay half of the coet of rebuilding the bridges over 
the River Oart at Kilmarnock-road, and over the Auldhouse Burn at 
Thornliebank-road, the remaining half to be borne by the county 
authorities. Both structures are to be widened to 30ft. It is a oon- 
dition of the agreement that the extension of the car system shall 
not be used as an argument for the annexation of the county area to 
the city. 

Leicester.—The Tramways Committee have submitted to the Town 
Oouncil an audited statement of accounts of the tramways undertaking 
fd? the year 1903, from which it appears that the gross profit on the 
revenue account is £9,149. Os. 8d. The interest and sinking fund 
charges in respect of the old tramway undertaking, and additional 
capital for the electric tramway works (together with stamp duty on 
mortgages) amounts to £10,479. 5e. 7d., and there is consequently an 
adverse balance of £1,330. 4e. 1d., which the committee have deter- 
mined to debit to the reserve fund, so that there need be no recourse to 
the rates to make up this deficiency. The committee are of opinion 
that, having regard to the considerable interruptioos to tramway traffio 
nec»ssitated by the pew works, the result of the year’s business as shown 
by the accounts is highly satisfactory. 


Belfast. —Speaking at the half-yearly meeting of the Belfast Street 
Tramways Company, the Chairman said the Corporation had 5 
their Bill for the purchase of their undertaking. That Bill provided 
for the Corporation taking compulsory possession of the company’s 
undertaking on Jan. 1 nert, instead of waiting for the expiration of 
the term of their agreemert, under which they could not give notice 
to purchase until after Avg. 10, 1907. It was pro by the Bill 
that an arbitration should determine the amount to be paid on Tram- 
way Act terms, plus all allowance for the unexpired term. The com- 
pany were opposing the Bill. They had retained counsel, and had 
that day affixed the seal of the company to the petition against the 
Bil. Iu these circumstances he did not think it desirable or in 
the interests of the company that they should discuss the matter 
that day. 

Halifax.—Members of the Town Oouncil have inspected the 
Skircoat tram depót, which has been constructed at a total cost, 
including the site, of about £30.000. A suite of workshops, well 
equipped for their respective requirements, has been introduced, and 
acoommodstion has been provided for 120 cars, or 30 more than the 
Oorporstion at present poesess. It was mentioned during the tour 
that, whilst everyone of the axles for the cars obtained from America 
bad broken, not one of Enghsh marufacture in use had given way. 
After leaving the tram depót tbe electricity station was visited, where 
& new engine and dynamo. which have involved an expenditure of 
£8,000, were started. Major Druitt, an inspector of the Board of 
Trade, visited Halifax on Wednesday, aod made an inspection of the 
Oorporation's new tramline from Hove Edge to Brighoos», as well as 
of shore additional lines which have recently becu constructed in the 
borough of Halifax. The inspection proved satisfactory, and the open- 
ing of the Brighouse extension for traffic will take place to-day. 


Swansea.—At the last meeting of the Borough Council Mr. 
Sinclair, in moving the adoption of the minutes of the Tramways, 
etc., Committee, alluded to the recent decision in the Chancery Court 
(reported in last week’s issue) with regard to the construction of the 
Act of Parliament respecting Swansea tramways. The construction 
placed on that Act of Parliament by the Oorporation was that they 
would be able to acquire the tramways within a short space of time, 
but there was a doubt, and to remove that before 1906 the Corporation 
thought it wise to ask the decision of the Court upon the matter. As 
they were now aware, the decision of Mr. Justice Bucknill was distinctly 
against the construction placed on the Act by the Corporation, and it 
now appeared, according to the wordivg of the decision, that their 
power in regard to purchasing the tramways was placed in the remote 
tuture. He suggested going to Parliament and asking them to amend 
an Act which had been construed differently to what they intended. 
Mr. Justice Bucknill h4d described the Act of Parliament as one 
„which I agree is not very clear." The matter was allowed to drop. 


Foreign Rails.—Sir Thomas Dewar had asked the President of the 
Board of Trade if he would state the number and value cf contracts for 
rails and railway material placed by the London County Council with 
foreign makers during the last five years, and what percentage of these 
contracts were secured by German firms. In his reply Mr. Gerald 
Balfour says that particulars of this nature do not in the ordinary 
course come to the knowledge of the Board of Trade. He has. how- 
ever, been supplied with a statement on behalf of the London County 
Council as follows: The total value of all contracts let hy the London 
County Council for tramway works is about £2,000,000, of which 
amount £150 000, or 74 per cent. represents foreign work. The 
Council began by restricting the tenders for this work to British firms, 


THE ELECTRICAL ENGINEER, FEBRUARY 26, 1904. 351 


but owing to the limited number of tenders and the high prices, it 
adopted open oompetition, and, as the result, all materials are now 
„ in this country and at much lower prices. Altogether 
the Council estimates that it has saved in rails alone about £40.000 
by its policy of open competition. No contraots have been sent to 
Germany." 

Halesowen. — A special meeting of the District Council has 
concluded agreements with the Empire Electric Lighting Company for 
the disposal of the electric lighting and light railway orders which 
have been presented to the Council. The terms are to the effect 
that the company undertake within six months of the signing of the 
agreement to construct an electric generating station within the district. 
They also undertake to light the public lamps in the dietrict at the 
same price charged by the gas companies, and to provide all the 
necessary posts, lanterns, and fittings; farther, to supply electricity 
for the lighting of the municipal buildings at the rate of 5d. per 
unit, and to private consumers at 7d. per unit. The company also 
agree to complete the tramways from Halesowen to Lye and to the 
Old Hill boundary within two years from the date of the signing of the 
agreement, and to complete the other lines contained in the order 
within six years, and to promote during the session of 1904 in Parlia- 
ment a Bill for an extension order to Old Hill. Tha company further 
consent to return £1,385, being the amount expended by the Council 
upon the orders. Provision is made for the Council to purchase the 
electric lighting and tramway undertakings at the end of 21 years as 
going concerns. 

Bradford.—The abstract of accounts cf the Corporation, prepared 
by the city treasurer, for the year ended March 31, 1903, contain much 
matter of interest concerning the tramways undertaking. The total 
amount so far spent in the shape of capital upon the tramways has 
been £709,762. There has been written off for depreciation up to 
March 31 last the sum of £30,143. The income for the year ending 
on that date was £173 534. The working expenses were £117,496, 


leaving a profit of £56,038. Out of this there was paid on sinking 


fand and interest £36,189, leaving a net surplue of £19,849. which 


has beeu applied as follows: liquidation of adverse balance brought 
roportion of amount pꝛid to tramway companies 


forward, £3,103; 
in respect of profits for unexpired period of leases, £9,000; and 
depreciation of plant, 27, 746. The profit of this concern as a com- 
mercial undertaking on the capital borrowed, apart from sinking fand 
and interest, is about 7 per cent., although fares have been reduced 
ans ines which do not pay have been opened for the benefit of the 
public. 
the old companies was paid by the Tramways Committee out of revenue, 
tbe amount so paid up to March 31 last having been £12,877: and 
that the equipment and plant of the department were fully maintained 
during the year, no less a sum than £351,000 having been spent upon 
renewals and maintenance out of revenue. 


London County CounciL—[Iu consequence of the introduction of 
the electric service on the Council's line to Greenwich, the 24d. stage 


from Bermondsey New-rosd to Greenwich (Devonshire-road) is to be 
extended to Greenwich Station, and two additional 4d. stages are to be 
established on this route. At a cost of £6,600 the Highways Com. 
mittee propose to double the tramway in (ioswell- road, and to use the 
conduit system in the reconstruction of the liae. On the reception 
of the report of the committee at the meeting of the Oouncil 
on Tuesday, Mr. Benn (chairman), in answer to questions, said 


that the receipts per car mile on the Council's electric tramways 
were 12‘'21d. More than that would be wanted to make up for 


the terribly bad year they had experienced from the loss of the 
omnibus service and other contingencies. The estimate was ls. 
r car mile, The figures given by the President of the Board of 
e in the House of Commons on the previous evening in reference 
to the foreign contracts of the Council were based 
made by the Oouncil’s engineers. The statement that £40,000 had 
been saved in the cost of tramrails alone by accepting foreign contracts 
was quite correct. The figure was arrived at by a calculation of the 
difference in the prime cost of raile when the first purchase was made 
by the Oouncil and the last. The new tramway proposals which 
Parliament will be asked to sanction this session involve an expendi. 
ture of £1,729,845, including £657,300 for street widenings. 


Sunderland.—An estimate of the tramways undertaking for the 
me ending March 31 next has been issoed to the members of the 

ramways Committee. It shows that the estimated income is 
£63,061, made up as follows: traffic receipts, £62,500 ; bank interest 
and rents, £304; interest on investment. of reserve fund, £166. 
19s. 6d.; and advertising on tickets, £90. 2s. 4d. For the previous 
year the total income was E59. 980, of which £59,142 was for traffic 
receipts. The expenditure is as follows: electrio power supply, 
£11 839; salaries of clerical staff and collectors, £727 ; motormen, 
£6,030 ; conductors, £5.100 ; inspectors, £930 ; point boys, £218; 
tickets and punches, £500; uniforms, £600; compensation for 
injuries, £200 ; cleaning cars, wages and material. £1,888. Rolling. 
stock: shed foremen, £305 ; handy men, painters, carpenters, £1,695 ; 
materials per stock and tradesmen, £500; oil, sand, and lighting, 
£270. Repairs: buildings, £40 ; overhead equipment, £394; instru. 
ments, £50; track, £458; cleaning way, £500. General charges: 
manager, £422. 18e. Ad.: engineer, £200; printing, stationery, and 
establishment charges, £575; rent of offices, etc.. £350; rates and 
taxes, £1,600 ; license of care, £48; insurance. £100 15s. 1d.—total, 
£35,240. 18e. 5d. This gives a gross profit of £27,820. 88. 5d., 
which is disposed of as follows: compensation reserve funds, 
£500; Obannel Squadron and regatta funds, £111. 5s.; Elec- 
trical Association and St. John Ambulance Association, £83. 55., 
interest, £2,670 ; depreciation and renewal fuod, including sinking 
fand, £13,690—leaving a net dies of £4,765. 188. 5d., against £5 000 
in the previous year. Since the Corporation took over the tramways 
system the total of net profit, including the amount shown in this 
estimate, is £16,765. 8s. 5d, 


Electric Power and 


It must alao be remembered that part of the money due to 


upon calculations 


LIGHTING AND GENERAL. 
Honley.—The Urban District Council are purchasing an oil 


economieer. 


Council have decided to oppose the North Wales 
raction Bill, 1904. 


Dunfermline. —The Council have agreed to the site selected by the 


Bangor.—The Ci 


Fife Elestric Power Company for a generating station. 


Frome.—The Urban District Council have received sanction to 
borrow & further sum of £8,500 for the electric works. 

St. Austell.—Mecsra. Fribbert and Oo., electricians, Westminster, 
have decided on a site for a station ia which to erect electric lighting 
plant. | 

Penrith.—The Penrith R«tepayers' Association intend to oppose 
e M lighting scheme for the town as proposed by the Urban 

uncil. . 

Lampeter.—The Town Council are asking Prof. Ferrier, of the 
University, Bristol, to advise the Council as to installing electric light 
in the town. 

Fulham.—The Borough Council have decided to take up a loan of 
£25,000 to meet the cost in connection with the electricity and dust 
destructor undertaking. | 

Rotherham. —An enquiry was held yesterday into an application of 
the Corporation for sanction to borrow over £14,000 for the purpose of 
extending the electric lighting department. 

Barton Regis.—The Southern District Corporation have offered to 
supply electric light and to take all liability and risk, but the Council 
have decided to hold their hand at present. 

Wrexham.—aA uniform charge is to be made to private consumers 
for lighting current of 5d. per unit from Sept. 30 next. Current will 
be supplied to the infirmary at 34d. per unit. 

Beckenham.—Tbhe Urban District Council propose to borrow 
£10,000 for electric lighting purposes. An agreement with the 
National Telephone Company has been sealed. 

Aluminium. —The British Aluminium Company have again found 
it necessary to inorease the capacity of the Foyers works, by the 
erection of two more series of aluminium furnaces. 

Basingstoko.—The Lighting Committee have resolved to proceed 
with the negotiations and completion of the draft contract with the 
National Electric Construction Company, Limited. 

Yacht-Lighting.—The A.B.P. Accumulator Company, Limited, 
Stockton-on-Tees, inform us that they bave just completed a second 
order for cells fur Sir Thomas Lipton’s yacht, '' Erin." 

Falmouth.—We understand that a final agreement has now been 
entered into between the Town Council and Messrs. Crumpton and 
Oo., including electric light and the refuee destructor. 

Dover. — The units of electric light supplied for the Folkestone road 
lighting have increased from 3,743 in the corresponding quarter of 
Jast year to 4,757 in this. Extra lamps have been put on. 

Western Telegraph Co.—The directors declare an interim 
dividend, payable on March 25, of 3s. per share, or at the rate of 
6 per cent. por annum, free of income tax, for the quarter ended 
Deo. 31 last. 

Stock Exchange. The Stock Exchange Committee have been 
asked to allow Edmundson's Electricity Oorporation’s further issue of 
£68,533 44 per cent. first mortgage debenture etock (redeemable) to 
be quoted in the official list. 

Salisbury.—The better lighting of the workhouse having become 
an urgent neceasity, both the gas and electric lighting companies are 
being approached by the Guardians, who deaire to ascertain the best 
and most economical method. 

Northwich Electric Supply Co.—The directors recommend a 
dividend of 3 per cent., against nothing last year. There has been 
an increase of over 14,000 unita of current sold for lighting and power. 
A further £5,000 capital is to be raised. 

Bolokow, Vaughan, and Co.—The directors have decided to pay 
on March 8 next to ordinary shareholders registered on the books of 
the company on Feb. 23 an interim dividend for the half-year ended 
Dec. 31 ym at the rate of 5 per cent. per annum. : 

Nowcastle.—The Watch Committee of the Corporation have agreed 
to support tbe recommendation of the Education Council that the 
whole of the Council schools of the city, and other places relating to 
the same, be lighted with electricity from the power station. 

Dumfries.—The Council have decided to submit the offers of 
Messrs. Crompton and Co. and of the Iu dia Rubber Company for their 
provisional order to Messrs. Buchan and Hogarth, electrical engineers 
Edinburgh, with a view to advising the Oouncil in the selection.” 


Brompton and Kensington Electric Lighting Co.—This com. 
pany have reduced the price of energy for lighting, which now varies 
from 53d per unit under 500 units to 4d. under 5,000 units, The 
charge for power will remain at 3d., and discounts are to be abolished. 


Swansea Telephones.—The Corporation Telephones Committee 
have asked the manager to prepare a detailed statement of capital 
and revenue account, and also estimates for extensioos. This statement 
is to be verified bv the borough accountant, and the amount of the 
projected loan be fixed upon the basis thus arrived at. 

Stirling —The last report hy Mr. Hanson, electrical engineer, shows 
that for the four weeks ended Jan. 25 28,061 unita of electricity had 
been generated at the power station, as compared with 25 593 f. r the 
same period of 1903. The total number of 8-c.p. lamps ‘connected for 
all purposes was 12,861, as against 10,364 at the same period last year, 

Bath.—The Town Council have adopted the reports submitted by 


the Electric Light Committee giving in detail the recommendations 
made by Mr. E. Manville as to incurring further heavy capital expendi. 
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ture, and the reasons which guided the committee in declining to 
recommend such expenditure, A summary of the report appeared in 
our last issue. 

Tottenham.—The Tottenham ratepayers have asked the Council, 
amongst other things. not to carry out their ele otrizal scheme, because 
the Ooupcil were pledg-d to la:ge commitments. and because of the 
doubtful tipancial success of the undertaking. They further suggested 

that no member of the Council should be connected with the transac- 
tions of such echeme. 


Edinburgh.-—Between Jan. 22 to Feb. 11 new applications have 
been roceived for electric current equivalent to 13,786 8 c.p. lampe, 
as compared with 3,850 in the corresponding period of 1903. Since 
the beginning of the department's year the applications have been 
equal to 88,246 of 8 c.p., an increase of almost 30,000 over the record 
for the same period a year ago. 

Pelton Engines.—Mr. Percy Pitman, Borbury, Ledbury, Hereford- 
shire, is taking advantage of the liberal allowance made by the Post. 
master-General in the size of post cards, and has issued a card of 
gigantic proportions illustrating his special Pelton waterwheels and 
turbines, and the Kerfer water motor, for all the wearing parts of which 
phosphor-bronze and gunmetal are used. 

Ipswich, —According to the last report, the present number of 
conneotions is 60, with an equivalent of 4,800 8-c.p. lampe wired. The 
total units generated for lighting up to Dec. 31 last was 10,861; the 
total unite generated for traction was 65,005 ; the ratio of units sold 
to those generated has been 93:5 per cent. The total revenue upon 
this account to Dec 31 last was £690. 11s. 1d. 

New Cable £ine.—The Great Northern Telegraph Company, 
Limited, notify that the Kiakhta line is now opened for traffic, replac- 
ing the Vladivostok line, which is momentarily closed. The line via 
Kiakhta is the shortest (quickest) route to the Far Est. The rates 
are the same as via Vladivostok—4s. 5d. to China, 4s. 10d. to Japan, 
etc. Telegrams should be marked via Kiakhta. 


City of London Electric Lighting Co.—The directors have 
resolved to transfer £45 500 to reserve, and recommend a dividend on 
the ordinary shares of 53. per share, makiog, with the interim divi- 
dend of 5e. per share paid in July, a total distribution of 10s. per 
share for the year ended Dec. 31, being at the rate of 5 per cent. per 
annum. A balance of about £22,000 is carried forward. 

House of Commons.—Messrs. Matthews and Yates, Limited, of 
Swinton, Manchester, London, Leeds, Glasgow, etc., have been 
entrusted with the order for ventilation plant at the Houses of 
Parlisment. We are informed that during the past two years or so 
Messrs. Matthews and Yates have supplied some 60 or 70 fans for 
the ventilation of committee rooms, division lobbies, lavatories, etc. 


Ham.—The Edmundeon Electricity Oorporation have informed the 
District Council that the company cannot agree to the Council's request 
to reduce the maximum prices to private consumers to 6d. and 3d., 
with a fist rate of 51. They would therefore have to ask the Board of 
Trade to deal with their applications as far as this district i8 concerned 
as an opposed application, and would ask the Board to dispense with 
the consent of the Council. 

Northampton Institute.—To-night Lord Kelvin will distribute 
the prizes aud certificates at the City Polytechnic, St. John’s-etreet- 
road, Olerkenwell, E.O. The ceremony will be preceded by an organ 
recital by Dr. Davan Wetton. There will be displays at the gymnasium 
and the swimming-bath. The building will be thrown open to members 
and their friends on Saturd «y, when there will be a number of entertain- 
ments between 8 and 10 p.m. . 

Gillingham.—Additional mains are to be laid at a cost of £40 and 
£30 respectively. The resident engineer's last monthly statement for 
the electricity works shows that during the four weeks endiag Jan. 30, 
1903, 18,100 Board of Trade units had been generated, as compared 
with 11,445 units generated in the corresponding month last year. 
Some streets in Brompton are to ba lighted, and the gas standards will 
be used as electric light standards. 

Durham.—At the last meeting of the Weardale District Council a 
letter was read from the County Council asking for information with a 
view to adopting a county scheme of electrical supply. In the discussion 
which ensued it was pointed out that Weardale possessed a good water 
supply for generating purposes. The Woleiogham Steelworks are 
introducing electric power, and they might include in their scheme 
public lighting or private installations 

Devizes.—The Corporation have discussed whether it was possible 
to lease their electrio lighting powera instead of using them. The 
Council own the gasworks, and no addition has been made to them for 
15 years, although the output has increased from 25 to 30 per cent. It 
is recognised that either the gasworks must b» enlarged or £19,000 spent 
on an electric lighting installation. Notice has been givea to rescind 
the motion that the Oouncil use the powers themselves. 

Manchester.—The British Westinghouse Electricand Manufacturing 
Company, Limited, of Trafford Park, have agreed to the insertion of 
the fair wages clause in their municipal contracts, to join the Employers’ 
Federation, and to abide by the working terms mutually agreed upon 
by the federation and the representatives of the trade unions, in order 
to strangle criticism and avoid friction. It is stated. that the fair 
contracts clause of the Manchester Corporation has been the main 
factor in bringing about this decision. 

Brighton.—The resident engineer has reported on the scheme for 
changing over to the higher voltage the whole of the Brighton lighting 
ares, that about one-half only of thc area scheduled had been changed 
over, Owing to the rearrangemeat of the feeders which would be 
necessary in connection with the new switchboards for working iu con- 
janction with the Southwiok power scheme, it was essential that the 
remainder of tac area should be changed over this spring. The osti- 
mated cost of effecting this will be approximately £4,000, which is to 
be borrowed, i | 


Dundee.—4A consulting engineor has just visited the West Station 
in connection with the proposed installation of the electric light. It 
is understood that & commencement with the work ie not to be made 
until the success of the innovation at the Tay Bridge Station has been 
more thoroughly proved. A sp-«ial coumirtee of the Towo Council 
has been appointed to consider the p ice of electricity sup; lied to large 
consumers and to bring up a recommendat on as to what arrange- 
ments sh: u!d he come to for the future in reference to the charges to 
consumers generally. 

Kingston-on-Thames.—The Town Council have agreed to the 
building by the Electromobile Company of & motor garage at the electric 
worke. The company guarantee £50 u year forcurrent. The Lighting 
Committee have agreed to the Highway Committce’s proposals in regard 
to the lighting of private roade in the borough, subject to the owners 
providing the lamps, and to the assessment being not less than £200 
per lamp, each road to be dealt with on ite merits as applications arose, 
the committee reserving liberty to reject any application. Arrange- 
ments have been completed for a supply of current to Kelly's Mill. 


Maidstone. —The total amount of proposed lighting of the tramway 
is 14 arc lampe (one at terminus), one one-ampere Nernst lamp, 12 
half. ampere Nernst lamps; total candle-power, 9,240 ; total oost per 
annum, £224 ; cost per candle-power per annum, 5:8d. The present 
lighting consists of 11 half-ampere Nerost lampe, 15 gas lampe, one 
large gas lamp; total candle-power, 1, 380; total cost per annum, 
£100. 7s. 6d.; cost per candle-power per annum, 17d. The Town 
Council have resolved t» wire emall houses for electric light at a cost 
of from £2. 15s. to £3. 15s. each, and to charge the occupiers an extra 
id. per unit. 

Hampstead.—The Borough Council have adopted a report of the 
Lighting Committee recommending thet a main for the supply of eleo- 
tric current be laid in a portion of Glenmore-street, at a cost of £72 ; 
that a new sub- station be constructed in West-end-lane, by Sherriff- 
road ; that six new transformere be purchased and additional cables be 
laid to provide for the probable additional demend for electric current 
during next winter, at a total estimated cost of £2 347; and that 
conduits be laid in the roads about to be paved with wood in order 
to save breaking up the roads in future, at an estimated cost of 
£113. 17s. 4d. 


Windsor.—The following report has been adopted by the Town 
Oouncil: ‘‘1. The question referred back to your committee as to 
obtaining more equal distribution of public lights in side streets has 
been fully discuesed, and after having inspected lights erected by the 
gas company and electric light company, they recommend that the 
tender of the Wiodsor Electrical Installation Company be accepted for 
five years, determinable by the Corporation at the end of the tirst two 
years on six monthe' notice in writing so to do. The tender recom- 
mended for acceptance ie for 10 2,000-c.p. lamps, 21 500-c.p. lamps, 
and 260 twin 16-c.p. lamps, giving 32 c.p. combineo, at an annual 
cost of £1,375.” 

Portsmouth Dookyard. —Now that the end of the financial year is 
approaching, the machine and tool makers who have contracts with 
the Admiralty for supplying new machines end tools are very busy. 
Large consigoments of machines and tools have been arriving weekly. 
Among the former are some of the most modern and up-to-date 
machines driven by electricity, and others automatic and telt-drivea. 
There is one machine thac has been constructed at Birmingham for 
destroyers' water-tube boilers. It will do work equivalent to six men 
on ordinary lathes, and if the authorities can only keep the ma^hine 
supplied with constant work, there will be a saving of hundreds cf 
pounds in the course of a year.—Purtsmonth Evening News, 


Halesowen. —The District Council have sealc1 agreements with the 
Empire Electric Lighting Company for the disposal of the electric 
lighting and light railway orders belonging to the Council. The com- 
peny undertakes, within six months ot the signing of the agreement, 
to construct an electric generating station within the district. They 
also will light the public lamps in the district st the ssme price 
eliarged by the gas companies, and to provide all the necessary poste, 
lanterns, and fittings ; further, to supply electricity for the lighting of 
the municipal buildings at the rate of 5d. per unit, and to private 
consumers at 7d. per unit. The company further agrees to complete 
the tramways from Halesowen to Lye and to the Old Hill boundary 
within two years from the date of the sigaing of the agreement, and 
to complete the other lines contained in the order within six years 
and to promote during the session of 1904 in Parliament a Bill for an 
extensioa order to Olu Hill. 


Electric Share Market. —Trading has been on a small scale in the 
market for electric shares during the last week just closed, and move- 
ments disclose an irregular tendency. In the supply division Citys 
have put on ł st 113 on the dividend announcement. The rate (5 per 
cent., making 5 per cent. for the year) is the same as that for 1902, 
and is quite up to market expectations; but, in addition to increasing 
the amount carried to reserve by over £10,000, the directors are able 
to carry forward a sum equal to that brought into the 1903 account». 
Charing Cross issues have shown weakness on the new iesue of 
10.000 ordinary and the samc number of preference shares. 
The ordinary are 4 lower at 8, the preference have lost 4 at 
63, and the debentures are 1 down at 103. ^A rise of a poiat 
to 105 is recorded by Edmundsons debentures, ani the other iss 106 
have maintained a firm tone. Metropolitans close 4 lower at 18. 
Tractions have continued dull. British Electrics fell uc one time to 
10, but a little investment buying quickly brought about a partial 
recovery, the c'osing price showing a loss on the week of only 4 at 101. 
The preference have recovered j to 11. Buenos Ayres and Helgranos 
close à off at 3, and Imperial preferences have g'ven way à to 141. 
Britisn Westinghouse preference are 4 better at 4, and Willaus and 
Robinson have improved 4 to 43. Telegraph Constructions finish a 
point better at 514. Crompton debentures are quoted at 14 lower ac 
971. — Financi! Times, 
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Bradford.—The total income of the electricity department for the 
year was £75,759. The working expenditure was £55 672, leaving & 
p'ofit of £40,067. Out of this there was paid in repayment of loans 
and interest on loans £31,144, and there was set aside for the deprecia- 
tion of plant £8 436, leaving a net surplus of £587. Apart from the 
psyment of sinking fund and interest, the operations of this depart- 
ment would have shown as a trading concern a return on the capital 
invested, after allowing for depreciation, a profit of 64 per cent. The 
Corporation has placed an order with the British Westinghouse Electric 
and Manufacturing Company for a 1,000-kw. direct-current E T. 
oce together with field rheostat and other auxiliary apparatus. 

e generator will be vertically divided, and will run normally at 
560 volts, 85 revolutions per minute. This is a repeat order, and the 
machine will be exactly similar to the generators already supplied to 
the Corporation by the same company. : 


Sudbury.—The Town Oouncil have sealed an agreement with the 
Empire Electric Lighting and Power Company, Limited. Under it the 
sus en d wil take over the Corporation's provisional order, and will 
undertake to commence the necessary work within three months or six 
months with the consent of the Board of Trade, and to complete the 
entire works necessary for the lighting of the town by eleotricity within 
nine months after commencement. The company agree to psy the 
Corporation the sum of £750. The company are to supply electricity 
for the public lighting, and instal it in all present public buildings. 
The beer to be charged for lighting purposes are not to exceed 7d. per 
Board of Trade unit, and for power not to exceed 4d. per unit. The 
Corporation are to have power after 21 years, and at the expiration of 
every subsequent five years, to give 12 months’ notice of their intention 
to put an end to the 
going concern, the price to be fixed by arbitration. 


Coventry.—Upon the minutes of the Electric Light Committee 
coming up for confirmation at the last City Council meeting, the 
following paragraph, which authorised the payment of commission, 
wag struck out, notwithstanding that the Chairman of the Electric 
Lighting Committee explained that the appointment was only to 
replace a meter reader who had left: '' Resolved, that the manager 
be authorised to appoint a meter reader at wages ot 30s. a weck, 
and to pay him a commission of 6d. per 8-c.p, lamp or equivalent 
for all new custom which he can obtain.” Exception was taken to 
the committee giving commission, as it would be an incentive to 
the person appointed to induce the consumers of gas to transfer 
their accounts from the gas department to the electric light. It 
was stated that it was very undesirable that these two departments 
should be fighting against each other, and if the Council adopted 
this clause it might bring retaliation on the part of the Gas 
Committee. 


South Wales Electrical Power Co.—In connection with the issue 
of £50,000 new debenture stock—the second similar amount out of the 
£250,000 authorised—by the South Wales Power Distribution Oom- 
pany to existing shareholders, some interesting particulars are given as 
to the present position of this important undertaking. Owing to the 

establishment of similar enterprises in other manufacturiug distriets, 
its progress is watched with more than usual interest. The directors 
state that they are well satisfied with the prospects of the company. 
Applicstions for current are continually being received, and consumers 
ing substantial amounts are being arranged with. The small statioa 
at Bridgend has been at work for some months, and shows satisfactory 
results, Customers have been connected at Pontypridd and Owmbrau. 
The buildings of the Neath station are completed, the machinery is 
being delive'ed, and this station should be at work in about three 
months. It is stated that numerous enquiries for large quantities of 
power all over the area are being received. 


London dasette.— The first meeting in the estate of Charles Wallie, 
electrical engineer, 121, Cleethorpe-road, Great Grimsby, will be held 
at 11 a.m. on Feb. 27 at 15, Osborne-street, Grimsby. A general 
meeting of members of the Electric Resistance and Heating Company, 
Limited, will be held at 130, Dashwood House, New Broad-street, 
London, on March 25, at 2.30 p.m., to have an account laid before 
them showing the manner in which the winding-up has been con- 
ducted. Frederick Stone has been released from trusteeship in the 
estate of David Roberts, electrical and motor engineer, residing at 30, 
Macklin, street, lately residing and trading at 5 and 5, Whiston-street, 
Derby. March 3 is the last day for receiving proofs in the estate of 
John William Talbot (trading as Hooley, Talbot, and Co.), olectrical 
engineer and contraotor, ent · street, Rugby, Warwick (E. T. 
Pierson, official receiver, 17, Hertford-street, Coventry). A receiving 
order has been made out in the estato of Samuel Henry and James 
Edgar Thompson (trading as Thompson Bros. and Oo.), electricians, 
6, East-street, Plymouth, Devon. 


Hastings.—The Council are consolidating the existing agreements 
with the National Telephone Company, Limited, for the hire of 
exchange telepbones, etc. The company are prepared to enter into 
an Wiper with the Corporation for a term of three years, under 
which the Corporation shall pay a reduced rental of £220 per annum 
in respect of the whole of the existing lines and instruments now 
hired by them—for which rents, amounting in the aggregate to 
£278. 10e. per annum, are now payable—and shall also pay in respect 
of each additional exchange telephone which the Corporation may 
require during the term of three years without regard to the distance 
from the exchange, a fixed rent of £5 per annum—but the company 
shall not be called upon to provide at that rent during the term of 
three years a number of additional telephones exceeding six—and a 
rent of 5s. each per annum for any number of additional extension 
bells which may be required during the term, the company to shift any 
then existing line and instrument as may from time to time be required 
during the currency of the agreement on payment by the Corporation 
of the out-of-pocket expenses incurred by the company in conncction 
with the removal, the rental to be payable on April 1 in each year. 


ement and purchase tho undertaking asa 


Hackney.—The revised estimates of the Electric Lighting Com- 
mittee for distributing mains, etc., in London-lane, Mentmore-terrace, 
and Martello-terrace, new feeder to Hackney Wick, Gainsborough-road 
distributor, and Sidaey-road distributor, amouot to £3 996 (the eati- 
mates as originally submitted to and adopred by the Council on 
Nov. 26, 1905, amounted to the sum of £5 330). The periodical over- 
haul of the refuse elevators necessitates the erection of scaffolding to 
give proper aocess to some portions of the machinery. It has been 
pointed out by the borough electrical engineer that a permanent 
structure would be more convenien', and would, moreover, reduce the 
cos’ of maintaining the destruutor. A design has been prepared for a 

rmanent platform around the elevator head, and the estimate of 
Meri: Nightingale of £106. has been accepted. The Dalston Theatre 
was originally connected to the dietributing mains on the sonth side of 
Dalstoa-lane, but the demand has so greatly increased that the resessity 
has arisen for au increase in the pressure between the theatre and 
Dalston Junction feeding point. Additional work is to be carried out 
at a cost of £9) so as to improve the supply. ` 


Perth.—The report of the electrical engineer with regard to the 

roposed extension of tho electricity department, noted in our last 
issue, states that to ensure this plant being delivecl ia time tenders 
would require to be invited at once for one 420-kw. stem dynamo, 
with foundations, etc., £1 500; oue fan for induced draught, £500 ; 
tramway switchboard, etc. £1,400 ; additions to present switchboard, 
£250. As the f-eder cables at present supplying the town are now 
fully loaded, it would be advisable to lay an additional feeder from 
the works t» the top of Kinnoull-street at an estimated expenditure 
of £1,650. This cable could be laid at the same time as the tramway 
feeders, thus saving a breaking up of the roadway a second time. The 
estimated expenditure immediately required is therefore £8 30). In 
order to meet avy extension of lighuog as well as tramways, which 
will he likely to take place within the next five yoars, the following 
additional plant will be required : additionsl generating plant, £5 500 ; 
water-tube boiler and feen pump’, £1,250 ; surface condensing plant, 
£1,109: distributing cables, £1,550; meters, cut-outs, eto.. £1,200 ; 
contingencies, £1,300 ; estimated immediate expenditure, £8,300. 


Southend,—Application is to be made for eanction to a loan of 
£660 for the provision of an economiser in connection with the boilere, 
The following statistics were presented at the last Town Council meet- 
ing: electric lighting fuod, estimate one year to March 31, 1904, 
£8,725 ; expenditure, nine months to Der. 31. 1903, £7,156 ; esti- 
mated income, one year to March 31, 1904, £8,400; income, nine 
months to Dev. 31, 1903, £6,947; light railways fund, estimate one 
vear to March 31, 1904, £14,841; expenditure, nine months to 
Dec. 31, 1903, £12,701. The electrical engineer (Mr. Heenan) 
reported that during the months of November, December, and 
January electric light mains had been laid in eight roads. The light- 
ing load this winter equailed 320 kw., as compared with 123 kw. the 
previous year, and the units generated for lighting purposes on 
Christmas Eve, 1903, were 2,739, as compared with 930 for Christmas 
Eve, 1902. In the last three months 51 consumers were connected, 
with the equivalent of 2,450 lamps, bringiog the total lamps connected 
to 31,519. Owing to the steady demand for electric light it would be 
necessary to instal an additional boiler before the summer. Their 
average daily load was now 308 kw.; the Kursaal and other places of 
entertainment would add at least another 100 kw., and for new con- 
sumers he estimated about 80 kw., making a total of 488 kw. They 
should, he considered, be prepared to meet a lighting load of, say, 
532 ET The traction load of about 200 kw. would bring this up 
to 732 kw. | | 


Junior Institution of Engineers.— On Saturday afternoon a visit 
took place to the Colonial Oonsgnment aud Distributing Company's 
Frozen Australasian Meat S ore, Nelson Wharf, Commercials ad 
Lambetb, under the guidance of Mr. C. S. T. Molecey, A.M I. O. E., 
chief evgineer, These premises were cousirueted ia 1891 for the 
purpose of forming a central depót, whence the frezen meat supplies 
from the Colonies might be received and distributed throughout the 
United Kingdom, inclusive of London itself. They were erected for 
Nelson Bros (now the above-named company) by Messrs. John 
Mowlem and Oo., contractors, to the designs of Messrs. Bram well and 
Herris, of Westminster. Electricity for lighting the cold rooms, 
offices, and premises generally, is generated by two of Messrs. J. and 
H. Gwynne and Co.'s vertical compound engines, each coupled direct 
to a Paterson and Cooper low-speed dynamo. Hydraulio-power water 
is supplied for the lifting apparatus at a pressure of 750lb. on the 
square inch by a Smith and Vale compound duplex steam-pump 
having Gin. water-rame, working on a 16ft. stroke 12in. diameter 
accumulator. The London Hydraulic Power Company's service water 
at the same pressure is laid on through meters to the ring main water 
service pipes as a stand-by when the pump is shat down for repairs, 
The three Lancishire steel boilers, 7ft. 6in. diameter by SOft. long, cf 
which two are in use at one time, made by Messrs, Galloway, and 
fitted with Vicar’s mechanical stokers, supply steam at 140lb. pressure. 
Service pumps for condeneer water and boiler feed water, a filter, heater, 
aud general steam condenser and air-pump, complete an installation 
running day and night throughout the year. 


Southwark. —Mr. J. W. Thompson has held an enquiry with refer- 
ence to the application of the Borough Council to the London Govern- 
ment Act Commissioners for a scheme providing that the expenses of 
the new electric lighting undertaking should be chargeable on the whole 
borough. Mr. Vesey Knox appeared for the Borough Oouncil, and 
explained that under the adjustment scheme any deficit on the clectric 
light undertaking was borne by Newington, whereas the surplus, when 
the scheme realised a profit, would have to be spread over the whole 
borough. It was to remove this anomaly and in the intcrests of unity 
in administration that the application was made. As Newington's 
liabilities and assets with regard to the undertaking had been treated 
in the adjustment scheme as liabilities and asscts of the whole borough, 
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and Newington had been debited with the excess of the liabilities over 
the assets, the natural result, he contended, should follow that the 
repsy ment of the loans and interest should fall upon the whole borough. 
Tae application was opposed by Mr. Horace Avory, K.O., on behalf cf 
ratepayers in the parish of St. Saviour's; by Mr. W. Shakespeare, 
barrister, as representing the ratepayers in St. George's: and by 
Alderman Bowers, on behalf of Christchurch. Mr. Jones also offered 
opposition on behalf of the owners of the Humphrey estate in 
St. Saviour's, and a number of ratep«yers appeared in their individual 
capacity against the scheme, on the ground that it would be unfair to 
saddle the losses on a purc'y Newington undertakiog upon the other 
parishes. The mayor (Aldermaa Haynes. J.P.), the borongh treasurer 
(Mr. Patterson) the electrical engineer (Mr. Blaikie), and the town 
clerk (Mr. J. A. Johnson), gave evidence in favour of the scheme. The 
enquiry will be continued to-day. An enquiry is being'held by the 
Electric Lighting Committee inta the general working of electric light 
station. 


— 


— —— e er 


COLONIAL NOTES. 


Victoria Falls.— It is estimated that the initial outlay in connec- 
tion with the electric power scheme at Victoria Falls, on the 7smbesi, 
will be £500,000, while subsequent outlays will probably run into 
millions. 

Cape Power Station.— Iwo additioual 500-kw. dynamos have 
been ordered for the Docks power station. Thes: dynamos will be 
employed in supplying the electricity to work the 23 additional cranes 
which have been indented for, and which will be added to the equip- 
ment of the south arm. 

Johannesburg.—It is stated that the Allgemeine Elektricitats- 
Gesellschaft are opening offices in Johannesburg, under the title of the 
A. E. d. Electrical Company of South Africa, and Mr, W. M. Arnot 
and Baron Mannheim have been appointed joint general managers. 
Mr. Charles Flesch de Nordwall, a director of the Allgemeine Elek. 
tricitàts, is about to take up a permanent residence in London to 
manage the home affairs of the company, whose registered offices are at 
125, Charing Oross-road. A company hes been formed for the purpose 
of erecting a central electric power station at Johannesburg. The 
station will furnish electric power to the mines, and a proposal has 
been made to the Town Oouncil for it to supply the town demands for 
lighting purposes trame, etc., also, and so obviate the otherwise 
inevitable expenditure on a municipal power station.— . . J. E. ports. 


e 


PROVISIONAL PATENTS, 1904. 


FEv. 15. 

3704. An improved current collector for conduit electric 
tramways or railways and the like. Oharles Palmer 
Grew, 6, Blessington-road, Lec, London. 

The Ajax, to be applied to electric trams and motorcars. 
Francis Henry Bostock. 209, Mansfield.road, Nottingham. 
Improvements in  eloctrical heating and resisting 
apparatus. Andrew Wybrant Penrose and Max Hankin, 

28, New Bridge-street, London. 

Improvements in vapour electric lamps. Howard Irving 
Wood, 83, Oannon-street, London. (Date applied for uuder 
Patents Act, 1901. Feb. 14, 1903, being date of application 
in United States.) (Complete specification. ) 

Improvements in electric railway systems. Abraham 
Adam Shobe and William Embley. Norfolk Hous3, Norfolk- 
street, Strand, London. (Date applied for under Patents 
Act, 1901, April 10, 1903, being date of application in 
United States.) (Complete specification.) 

Improvements in and relating to electric furnaces, 
Uharles Albert Keller, 18, Buckingham.streot. Strand, 
London. (Complete specification.) 


Improved means aud apparatus for supplying electrical 
energy for the lighting ot trains and other purposes. 
Oliver Imray. Kirkbeck  Bank.chambers, Southampton- 
buildings, Chancery - lane, London. Johann Heinrich 
Ludwig Onken, Germany.) 

Safety electrical cut-out. Arthur John Fuller and Marshall 
Handyside Bennett, 13, Chipstead-street, Fulham, London. 

Fes. 16. 

Improvements in and in the manufacture of insulating 
or non-conducting materials for electrical purposes. 
Pontite, Limited, and Silvius de Pont, 18, St. Ann-street, 
Manchester. 

Improvements in controlling apparatus for electric 
motors. John Klinkenberg, 121, West George-street, 
Glasgow. 

Dynamo-electric machines. Charles Arthur Allison, 62. 
Chancery-lane, London. (The Hooven. Owens, Rentschler 
Company, United States.) (Complete s, ecification.) 

Improvements in dynamos. 
inn-fields, London. (Complete specification.) 

Improvements in alternating-current motors. The 
British Thomson- Houston Company, Limited, 85, Cannon. 
street, London, (The General Electric Company, United 
States. ) 

3886. Improvements in electric motor control systems. The 

British Thomson-Houston Company, Limited, 83, Cannon- 

oe London, (The Genera] Electric Company, United 

tates. ) 


3728. 


3768, 


3774. 


3787. 


3799. 


3798. 


3809 


3826. 


3840, 


3847, 


3882. 


3884, 


Isidor Deutsch, 46, Linco!n's. 


3885. Improvements in electrical switohing 


3891. 


3896. 


8897. 


39189. 


3913. 


3935. 


3995. 


3996. 


3997. 


3999. 


4605. 


4016. 


4020. 


4034. 


4057. 


4062, 


en — AA i . — — 


systems. Gilbert 
Wright and Francis Victor Nicholls. 85, Canuon- street, 
London. (Date applied for under Patents Act, 1901. 
Feb. 16, 1905, being date of application in United States.) 
(Consplete specification.) 

Improvements in and relating to electrical energy 
meters, Henry Harris Lake, 7, Southampton-buildings. 
Chancery-lane, London. (Riccardo Arno, Italy.) 

Improvements in the method of and means for pro- 
teoting apparatus on alternating-current 
Charles Hesterman Meiz and Bernard Price, 46, Lincoln's- 
ina-fields, London. 

Improved method of and means tor protecting apparatus 
on alternating-current systems of distribution. Charlee 
Hestorman Mo:; and Bernard Price, 46, Lincoln e-inn fields, 
London. 

Apparatus for regulating olectrio current. La Socicté 
L'Iudustrie Vern*re et ses Dérivés, 4, Scuth-street, 
Finsbury, Loudon. (Date applied for under Patente Act, 
1901, Feb. 17. 1903, being date of application in Belgium.) 
(Complete specification.) 

A process of and apparatus for the generation of 
electric energy. Herman Jacob Keyser, 1, Queen 
Victoria-strect, London. (Complete specification.) 

Fru. 17. 

Improvements oonnected with electric cable troughs or 
conduits. The Seacombe Pressed Brick and Tile Works, 
Limited, Walter Hebden Wilson, and Frederic Phelp Jones, 
15, Wat^r-street, Liverpool. 

A new method for tilting electric lampshades by means 
ot a counterweight. Noel Pemberton Billing, known as 
Noel Pemberton, 13. Glendower-place, South Kensington. 
London. 

Improvement in making and contact with 
automatic electrical circuit breaker. William Harrison, 
10, Suflolk-place, Ardeall-lane, Salford. 

An electrical automatic fog signal Thomas Johnson 
Watkinson, 64. Petre-strect, Sheffield. 


Clock for regulating electric, gas, and other light. 
Charles Rutherford, 37, Stockbrook-street, Derby. 
. Improvements in electrodes for arc lamps. Howard 


Coppuck Levis, 85, Cannon-street, London. 
Electric Company, United States.) 

Improvements in and relating to eleotric couplers. 
The British Thomson-Houston Company, Limited. and 
Archibald Stannard Cubitt, 85, Cannon-street, London. 

Improvements in electrical conductors and methods of 

the same. Howard Coppuck Levis. 85, Cannon. 
street, London. (The General Electric Oompany, United 
States. 

Improvements in eleotrodes for arc lamps. Howard 
Ooppuck Levis, 85, Oannon-street, London. (The Genera! 

. Electric Company, United States. 

Improvements in methods of producing metals from a 
compound containing silicon. Howard Coppuck Levis, 
83, Osnnon-street, London. (The General Electric Com- 
pany, United States.) 

Improvements in arc light electrodes and metheds of 
making the same. Howard Coppuck Levis, 83, Cannon- 
street, London. (The General Electric Company. United 
States.) 

Improvoments in arc lamp electrodes. Howard Coppuck 
Levis, 85, Cannon.street, London. (The General Electric 
Company, United States.) 

Improvements in electrodes for arc lights Howard 
Coppuck Levis. 83. Oannon-street, London. (The General 
Electric Company, United States.) 

Improvements in arc light electrodes. Howard Coppuck 
Levie. 85, Odnnon-street, London. (The Genera? Electric 
Company, United States. 

Improvements in arc light eleotrodes. 
Levis, 85, ( innon-street, London. 
Company, United States.) 

Improveménts in electrodes for arc lamps and method 
of making the same. Howard Coppuck Levis, 83. 
Cannon-street, London. The General Electrk Company. 
United States.) 

Improvements in electric arc lamps. Howard Coppuck 
Lovis, 85, Cannon-street, London. (The General Flectri- 
Compan;, United States.) 

A new or improved galvanic battery with regenerative 
apparatus,  Feidinand Prot; 18, Buckingham-street, 
Strand, London. | 

Improvements in electric switches Alphonse Constant 
Reyrolle, 46, ] incoln's-inn-fielde, Tondon. 

Fre, 18. 

An improved electric terminal coupling for eleotri:- 
batteries or wires. Arthur Sydney Bright, 73, Church- 
street, Oam! erwell, London. 

Improvements in appliances for charging and cutting 
out electric accumulators. Armand Louis (known as 
Guy) de Sainville, 51, Deansgate-arcade, Manchester. 

A new type of electric aro lamp. Giovanni Scialpi, 
Taranto R, Arsenale, Italy. 


(The General 


Howard Coppuck 
The: General Electric 
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Improvements in and applicable to electric furnaces. 
William Simm, Henry Simm, Robert Storey, and John 

. Shuttleworth Sellers, 9, Tempest-hey, Liverpool, 

Improvements in supports for conductor rails of electric 
railways. Henry Lewis Doulton and Charles E:iward 
Morris, Lambeth Pottery, Limbetb, London. (Complete 
specification.) 

Improvements in electrical connectors. William Cram- 
mond Martin and James Lowson, 46, Lincoln’s-inn. fields, 
London. - 

Improvements in and connected with electrically-con- 
trolled lifts and hoists. Eugine Chandoir, 173, Fleet- 
street, London. 

Improvements in arc lamps and electrodes therefor. 
Howard Coppuck Levis, 83. Cannon.street, London. (The 
General Electric Company, United States.) 

Improvements in arc lamp electrodes. Howard Coprpuck 
Levis, 85, Cannon-street, London. (The General Eve stric 
Comyany, United States ) 

Improvements relating to telphers. iemens Bros. And 
Oo., Limited, Birkbeck Bank-chambers. Southampton- 
buildings, Chancery-lane, London. The United Tr]pherage 
Company, United States. (Complete specification.) 

Fes. 19. 

Improvements in methods of fixing switchboard panels. 
John Somerville Highfield, 16, Stratford - Place. London. 
4146. Improvements in contering devices and arc lamps for 
optical lantern illuminants. Robert William Paul. 68. 

High Holborn, London. 

4147. Device for obtaining au even operation of electrical 
current generators with interrupted driving power. 
Torius L. Kolkin, 2, Norfolk-street, Strand, London. 

4167. Device for cooling electric sparking arrangements in 
internal-combustion engines. Robert Sanderson and 
John Sanderson, 42, Railway-arches, . Pilgrim-streot, New- 
castle-on-Tyne. 

4168. Improvements in or relating to the driving machanism 
of certain classes of machinery, such as electrically- 
driven cranes, hoists, and the like. William Whitwell 
and Oo., Limited, and Oharles Demain, 6, Finkle-stroet, 
Stockton-on-Tees, l 

4176. Improvements in and relating to multiplex telegraphy. 
Stephen Dudley Field, 51, Deansgate-arcace, Manchester. 
(Complete specification.) 

4188. [Improvements in or relating to electric accumulators 
or storage batteries. Alfred Blackman, St. Brelade, 
Glamorgan-road, Hampton Wick, Middlesex. 

4191. Improvements in electric traction systems. Ernest 
Francis Moy and Percy Henry Bastie, 3, Greenland.place, 
Camden Town. London. 

4919. An improved pneumatic sound disc or diaphragm for 
telephones and other apparatus. Albert Joseph Ridley, 
37, Ohancery-lane, London. 

Improvements in electrical 
George Keith Buller Elphinstone, 
buildings, Chancery lane, London. 

Improvements in electrical measuring and indicating 
instruments. George Keith Buller Elphinstone. 24, 
Southampton-buildinss, t hancery-lane, London. 

Feu, 20. 

Improvements in or relating to the overhead wires or 
equipment of electric railways. Norman Stewart 
Bertram, 55, Market.street, Manchester. 

Automatic and electric fire-alarm acting under the 
principle of the dilatation and contraction of the 
air or other gases. Louis Adolphe Carré, 24, Mark-lane, 
London. 

Improvements in electric switohes. The General Contracts 
Oompany, Limited, Edward Samuel Cook, and William 
Howard Chipperfield, 149, Strand, London. (Complete 
specification.) 


4116. 


4133. 


4134. 


4138. 


4145. 


switchboard appliances, 
24, Southampton- 


4233. 


4234, 


4291. 


4309. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To bc published Marci I, 1904, 
1903. 
3495. Means for controlling electric circuits. 
Lucas. 
3863. Electric cut-outs. Sluce and Chase. 
4645. Electric arc lamps. Carolan. General Electric Company.) 
5796. Electromagnetic stopping device for shuttle, embroidery, 
and similar machines. Beyre iss. 
6140. Electric ignition apparatus for motorcars and other 
services, Webb. 
6405. Carbon-holders for electric arc lamps. 


Leitner and 


Hamilton-Adama. 


6486. Induction electric motor armatures. Carolan. (General 
Electric Company.) 

6501. Forms for winding electric coils. Carolan. (General 
Electric Company ) 

7459. High-tension electric circuit breakers. Carolan. (General 
Kiectric Company.) 

7456, Supports and casings for electric contactors. Carolan. 


(General Electric Company.» 


| 


355 


8468. Electric lamps for use in connection with bakers’ 
ovens and the like Mingay. 
8474. Electric ignition devices for internal - combustion 
engines, Lovelace. 
. 9649. Means for transmitting electric current to tramcars 
and the like. Hurst and Son, Limited, and Hirst. 
9712. Electric railway and tramway systems. Oooper. 
15420. Process tor the electrolytic production of zinc. 
16232. Manufacture of electrical resistances. Weaver. 
17034. Induction transformer for wireless telegrapby stations. 
Ducretet. 
21576. Magnete-electric igniting apparatus for internal-com- 
bustion engines. Roos. 
91133. Electrically-driven suspended railways. Hearson. Adolf 
Blewhert and Co.) 
Electric lamp, particularly for miners’ use. Sov. des 
Accumulateurs Ohelin. Date applied for under Inter- 
national Convention, Aug. 3, 1903. 


Kaiser. 


27825. 


1904. 

758. Process for insulating electrical conductors. Heys. 
Ammon. 

1187, Electric accumulator plate. Elieson. 

1979. Manufacture and production of pipes, or conduits, or 
other articles for use underground or in other 
situations where they are subject to electrical or 
corrosive action. Johnson. Brown and Tredway. : 

1307. Electric condensers. Moscicki. 

1308. Higb-tonsion electric condensers. Moscicki. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. 


Commercial and Industrial.— 


Alliance Electrical Co.,5 per cent. Cum. Prof., Nos. 1-70,000 1 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 l 


1 H Last price 
£ £ 


ae 4-4 
- 5 


British Insulated and Helsby Cables, Ord., 1-100, 000 vs -64 
6 per cent. Cum. Pref., 1-100,000 ................ ile 225: 
——— 44 per cent. Mortgage Debentures .............. 100 .. 102107 
British Thomson-Houston Co., 44 per cent. lst Mort. Deb. 
Btock K 8 100 103-105 
British Westinghouse Elec. and Manur., 6 per cent. Pref., , 3:44 
’ = , 9445 „46 e S 0.9.9 - „„6„„„%/ ee 1* 
4 per cent. Mortgage Debenture Btock .......... s 95-96 
Brush El cal Engineering, Ordinary, Nos. 1-105,731 .. 2 .. 2-14 
— Non. Cum., 6 per cent. Pref. .................... 2. 1312 
44 per cent. lst Debenture Stock 100 .. -100 
44 per cent. 2nd Debenture Stock .............. 100 .. 84.893 
Callonder’s Cable, Debentures .............. eere 100 .. 104-108 
l“ 88 8 .. 103-112 
6 per cent. Pree fn e 5... 83 53 
Crompton and (ob ea MP. ie 38.105 
—— § cent, Debent ure. 100 .. -1 
Edison and Swan United, A” Shares, 1-99,261 .......... D d i 
— * A" Shares, 01-017,139 ........ O us 3-14 
6 per cent. Debent ure 100 .. 7681 
4 per cent. Deb. Stock, Red. .................... 00 .. 72.7! 
Electric Construction, Limited, Nos. 1 to 112,100 ........ 2 — 1412 
7 per cont. Cumulative Prei. 2 3 
4 ner cent. Perp. lat Mort. Doo 00 — 97-100 
Ferranti Limited, 5 per cent. Ist Mort. Deb. Stock, Red. 100 .. 90-95 
General Electric Com (1900), 5 percent. Cum. ref. .. 10 .. 9} 92 
4 per cent. lat Mort. Deb, Stock ................ 100 .. 3959 
W. T. IIenley's Telegraph Works, Ordinary .............. 5 — 1215 
44 per cent. Preference ................ eee 8 6-5 
per cent. Debentures eee 100 .. 108-1 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 . 1619 
4 per cent. Debentures.................... eee 100 .. 100-105 
Parker, Thos., Limited, Ordinary ........................ 10 — 14-15 
Telegraph Construction and Maintenancde 12 33-35 
5 per cent. Bond. eee .. 100 — 101-104 
Electric Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201.101,200.. 1 4A 
44 per cent. Deb. Stk. Certe., Red. and Conv, .. 100 . 114-117 
Bournemouth and Poole, ary ....... . 10 — 122-153 
——— 44 per cent. Cum. Pref., 7,501-15,000 ............ 10 . 94-104 
6 per cent. Cum. Second Pref., 15,001-22,500 .... 10 .. 104.11: 
4j per cent. Debenture Stock, Red. ............ — 101-194 
Bromley (Kent) Electric Light and Power Co., 44 per cent. 
1st Debenture Stock, Red. ........................ .. 100-105 
Brompton and K n, Ordinary = 10-104 
rre rag 5 opes TEE QI E és 1 = 21-10; 
cu ectric rp., nary, Nos. ; vs d 6-7 
—— Nos. 20, 18800 o PP ĩ ĩðͤ 8 D. ss 7-8 
Cambridge Electric Supply Company, Ltd., 810 o cae 5 Mx 101 
—— Mee 1 LE $9 cove — 1 
Central Electric upply, Ld., 4 per cent. Guar Deb. Stock 100 .. 106-103 
Charing Cross and Strand, Nos. 1-70,000 ................. 56 „ 73-3) 
44 int cent, Cum. Pref. ................ «eene cà 54-54 
' City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 .. 43-6 
4 per cent. Debenture Stock, Red. (Prov. Certs.).. 100 .. 102-101 
Chelsea Electricity Suppl. 5 uu 92 
44 p: cent. Debentures ..........sssessoeseseso 100 . 31061 
City of London, Ordinary.................. eee ere 10 . Ei 11i 
6 per cent. Cumulative Pref. .................... 10 .. -14 
5 per cent. Debenture Stockk . 100 .. 121-126 
1 per cent. 2nd Deb. Stk. Prov. Certe. (all pd.) .. 100 .. 101-104 
County of London and Brush Provinolal, Ordinary........ 10 . 89 
6 per cent. Cum. Prei. 10 — 114-1254 
44 per cent. Debentures Prov. Certs. All Rd. 100 — 106-103 
Edmundsons' Electricity Corporation, Ordinary, 1-50,000.. 5 wu 53 64 
6 per cent. Cum. Prei. .. ẽx ꝗ . 8 a 53-6 
per cent. First Mort. Deb..................... 100 .. 103-1 
Electric Lt. & Tractn. Co. of Aust., Ld., 6 p. c. Om. Pl., 1-30, O00 5 3-4 
5 per cent. Debenture Stock, Red .............. 100 .. 92- 
Folkestone Electric Supply, Ltd., Ord. Nos. 1-10,000...... 6 5-5 
per cent. First Deb. Stock, Red.... 100 .. 89.1 
Hove Electric Lighting, Limited, Ord., 1-13,000 .......... 5 .. 73 
Keusington & htabridge Elec. Lt., Ltd., Ord., 1-21, O00 5 . 11-1 
== percent. Debenture Stock Red... 100 . 105-106 
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Amount 
Name. paid. a price. Name. paid. Last price 
£ £ 
Kensington and Knightsbridge and Notting Hill ........ 100 .. 105-106 British Electric Traction Ord. 1-300,000 & 60, iae 000.. 10 94-104 
Kidderminster and Dist. Elec. Lighting and Pref. 10 93-104 —— per cent. Om. Pf., 30 1-60, 000.. M icem vn 
London Electric, Ordinary .................. VPE 5... — 1-8 ——— 6 per cent. Perpetual benture Stock. 9 . 100 ~ 120-125 
6 per cent. Prei 5 .. pa Buenos Ayres and Belgrano Tram., Ord.,1-100,000........ 6 — 2&5 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 .. $8 — '" A" per cent. Om. Pf.,1 1-40,000 3 C 
Metropolitan Ordinary 65 „„ „ „„%%⸗ „„ „ „„ „ „„ „ 0 10 es 174- — 4% B. „ 1-7, 5800 eevee @veresece 6 ae 457 
44 per cent. First M W e Stock .... 100 .. 109-11 5 per cent. Deb. Stock, Red. .................... 100 . 1041 
34 per cent. Mortgage pore Be RENE m 100 v. Cert., all paid .................... ee... 100 .. 98-101 
Newcastle-upon-Tyne Electric Supply, Ordinary ........ 5 93 101 Cape Electric Tramways a 1400 10000... saa owe xase we 1. 12.2 
e orenoe J oe Mur EAD DC rud E p 190105 City of pn m away N. 1.3 oes Oum. Pret. . a - a", 
ttl Hi Lighting ss r cen ben add 
ede 4 per cent. Firs Mott Me ace 1-500 (Reg.) .. 9-102 Colombo Electric Tramways and L lu, 5 D LAE lat 
Oxford Electric, ary, 1-96 14,510........... : 103 .. 646 e Debenture Stock, Red. .................... .. 109-106 
4 per cent. Debenture Stoch E 100 .. 97-100 Oork El c Tramways and Lighting Oo., Ordinary...... 10 .. 1514 
Royal heran egets ecran of Kontesa; 34 per cent. First it — —— 6 = edd Cum, Pref... esee Q iss a — 112 
8 Cesesse, 09990009222209€29 os —— a ED cece cc ance cece cess escesccceccececece ee 
Smithfield Markets Electric i ly, Ltd., rd., 1. 12.000. 5 a . Dublin United Tramways (1896), Ord., Nos. 1-60 ee =: 10 .. 134 
4 5 Fook J 100 .. 7 5 „„ ot E oi pitin 166,000 ... e - 100 EE Mio 
South London, Ordinary ....................-eeeee eere e = — 5) per cen Sees ES 
' dt. James's and Pall Mall, Ordinary, 101-20,080 ....... e 5 — 14. Imperial ways Ordinarũ mw . all n 
5 t: Profs 1.5 4 rera erYale Uis . 6 us 8.9 6 per cent. Cum. Pret. .................... RM ES n 
"ban E 5a por oeni Des „ordinary "8-30,007 ” eeseecesose mo S oe Isl {Th pere re aad and "992549000 Š 2 6 6 % % 6% „ ae 1 11 
l c Supply Co., Ordinary, 8-50,007 .......... ER eo ane 0 ways and Ligh cent. 
— 5 per bent TOumulative Pret Preferente, 60,001-80,000 5 Prof., Nos. 50,001-60,000 ......... oe ME Jupe r 99. 
Westminster, Ordinarf . . suse „ 1 cent. Debenture Btock. . .. .... .... ........ 100 .. 83 
——— § per cent. ‘Cam. Pref., 110, 101-138, 3I... 5 x; 6-6 Kidderminster and District Lighting and Traction, Pref... 6 iH 
London Jea Iy DE 5 per cent. pum; Pref... 100 e ii 
— per cen 8 tock, 66222222 „6 ee 
Electric Railway 8.— 3 petis 1 pPeferred. 81501. -1,514,016 ! es iet i 
London, Ordinary 665655 „ „„ „„ „6 „6 60 100 ems 81.94 per cen um See ee Oe eee s> 
— 4 per cent, Pref. ...... grrc Urn e 10 .. = = New 5 Ordinary — 5 3 i 
— — 4 p.c. Deb. Stock (Prov. v. Boript Gerta., fu liy paid). 100 . 110-115 5 per cent. d Hyde Tramway 5 11,715 (Rega). T. .- aal 
City and South London, Consolidated Ordinary .......... 100 109.10 Oldham, „ and 6 e - Dro 
lop, ME Z ISI | porth ne e ‘tramways (W. 4.35 aa ek 10 — ud 
n M- we 70 deter .100 . 119-122 Potteries Electric ' ee et 10 . 
" Qo E rane Ree 100 .. 118.121 — 7655 cant, Gum, Bret, 1 ae 500 III doi - T 
8 N — — 5 Eine El . Hower Compas oe — 
Liverpool Over . EA us cent. Pref. =. 13-134 South Lan hira ind = d : 
4 per cen Mortgage Debentures, Red., 1 EY 700. . — 102-104 — 2101. Ordinary — —— 2 — 
Waterloo and City, Ordinary m * — £528,003 44 per cent. Debenture Stock — a —- — i005. . — ~ 100 5. e. 
ic Tramways.— 
uoi 1-250,007 ni 5 45.45 Telephones.— 
8 ermanent 6 per cent. DebentureStock, 1888... 100 I 123.120 National Telephone, Preferred... m a ~ m m a u mm m 100 .. 103-106 
Blackpool and Fleetwood Tramroad . . l -144 — —- Deferred Btock . 99990 90 «2 65 «9 ee 78-81 
Brisbane Tramway Invest. Lim. Ord, 1-7 000 2 2 6% „% „ e 6 6%„ 6 es — — per cent. Oum. First Prei. ao mo — aa 0 € 0-0 as Q5 es 10 - 1 143 
—— 5 per cent, Cum. Pret, "Nos. 1-75,000 ............ 5. 9740 per cent. Cum. Second Prei... . 10 T 15 
petia Electric ee Por Ter. 130/00 100 . 83885 Me eb DO mo Reb cec eee ud s 
bia 0 way o8 ee * — cam an ms QUO as QU . on 
British Cofumbta E 5 per cent. Pref., Nos. 25,00 001-38,600 .. 10 .. 10-10% — 4 per cent. Deb. Stock, Red... LL 100 . 100-102 
zz; per cent. lst Mt. Deba., Nos, 1-6,250, of £40 each 40 .. 103-105 p. e. Oriental Telephone and Hlectrie Oompany ~ = = = a-m - 31 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Miles of 
Traffic Returns for Increase or Accounts for past year. 
| week decrease. mee track Cost 
Line. | ues . aa "n us 
| Passengers Car miles | Pas- | Oar of | mile. 
Ending| 1904. | 1903. Week. urrent | 1904, | 1903 a age — | 
£ £ £ £ | | £ d. d. £ d. 
Aberdeen Corporation........ | Feb. 20; 1,024 833 | + 211 + 9,037! 194 | 194 May 31 37,931 9,099,715 794,641 | 008 1508 1,970 | 631 
Co dep auris TEE a Us s 157 |+ 5 + 16 A ei Sept. 25| 12,503 2,979, 290,009 |100 |10-34| 1560 | 44 
ways ...... M — — = — a Z — din js. 
Blackburn Corporation ...... E 18 716 | 619 | + 67;,--1993 | 24 24 March 259 40,964 7,854,106 826,558 |136 |1187| 1,705 | 7-04 
3lackpool Corporation........ „ 18 22, 825 — 43|- 275 171 173 „ 31 11.166 6,169,121 784,443 |152 |108 — = 
Blackpool-Fleetwood Trams. ,, 20 179 201 — 22 — 38 | 164] 16) Dec. 31 30,923 | 2,049,677 584,989 |362 1258 1938 | 699 
Bolton Corporation .......... „ 21 1.572 1,03 | + 113 + 3,035 38 38 {March 319 85,704 17,761,605 | 1,896,247 |1315 |1075| 3,430 | 58? 
Bournemouth Corporation.. „ 17 858 — — — 104 103 Eu = 2 Beh =e = dg it 
Bradford Corporation ........ » 21 5545 | 3,176 | + 369 419,689 77 41 — — — "€ SA -— E EN 
Brighton Corboration BIRRE „ 71 711 716 — 5 442,05 74 6 „ 9| — 10,432,508 | 1,031,928 |100 10-10 — = 
Bristol Tramways Company. „, 19: 4,212 | 4415 — 171 — 614 | 514 Dec. 51,225,480 | 41,192,899 | 5,724,114 |130 | 9-38 4,348 ES 
Burnley Corporation ........ š 70 867 + 200 — — — — E = Hid — 5 = 
Burton Corpor-tion .......... „ 2l 231 — — = 8| — Fx EE = = a = E m 
Cardiff Corporation ..........| . 20, 1,804 | 1,570 | + 250 422,772 | — — — — MS = = Ss 2 e 
Centrai London aer u „ 20| 7,096 | 6392 t 183| i dose] € | e „ Herms 4.808.110 1.0 n 155 | | | 
Central London way...... A ' i " 308, le 666.4) 59,076 
City & South London Railway) „ 21 3,177 | 3,0 + 109; — 517 64 63 „ 31 165, 003a, 19,069,519a ii — — = me S 
Cork E. T. and L. Company ..| ,, 18 381 395 — 14 ＋ 16 — — ay = = EN p 
Darwen Corporation.......... „„ 19 210 197 |- 3{ — 214 | 725 7-23 March 319 12, 341 2,560, 785 854,279 |125 |115| 1,707 9:56 
Dover ratlon .......... „ 20 162 170 — Bl + 88 4; 3 — 2 = SN cr D 
Dublin & Lucan Electric di „ 21 94 92 T 2 + 584 — — Dec. 31 5,796 364,796 102,087 |381 |15:62 359 | 768 
blin U. T., electric cars.. „ 19 3555 3.735 190 
Dublin 8. District, Electric — „ 19 787 — 127 | m 46 46 | March 51/125,121 | 24,553,133 | 5,429,556 |123 | 8:82 8,741 | 5064 
Duadee Cit; Tramways — „ 17 775 801 — 28 — 22 22 May 15 55,874 | 9,084,522 762,814 | 0°93 11-2760 1,630 = 
Ee m 5 Non — (€ a 600 499 | + 101| + 8,473 |1075 | 1075 | March 819 25, 341 | 9, ,971,537 650,224 |61 | 9:35| 2,357 = 
arnw coso essen „ „„ — TA — — — — — m: — 
G w Corporation ........ „ 20 12,917 | 12,495 | + 422 +52,527h 124 124 May 31 656,572 177,179,549 14,008,750 |088 /11°25 | -5, 
Halifax Tos tilon.......... » 10 2.195 | 2,074 | + 121 + 6,303 312 30 2 á — — E — E. nee : Td 
Huddersfield Corporation ....| „, 20 1,118 993 | + 220 — 3 34 | March 31 es 9,758,215 | 1,218,539 |14 |1114] 1,618 | 6-32 
Hull Corporation, E. 8 mese m" emt LE) 20 1,987 1,661 t 325 T 7,087 25 19 57 31 87,707 21,065,999 2,218,696 100 9:49 5,001 0 
Ilkeston Corporation ........ P 17 | 118 = = L c G ied ik 2 E ES din 
Kirkcaldy Corporation ...... uw od 190 — — — = Z E 25 = = — Ni ` 
Leeds Corporation ........... „ 20| 4,955 | 4,655 | + 293| 415.515 | 77 77. March 25y 252,656 | 57,239,779 | 5, 773, 651 {111 1091 3, = 
un : . " 21 ete 36 Hi " + 8 ate n es 20 75 M 140.808.736 11, 708, 425 dH 10°34 | 5, 6-68 
verpoo. er Rail ee 55 ; * une ; 51 E 19: — 
London County Council ...... » 14| 9,661 9,939 | +1,122 +78, 978 | 40 104 m — Mt mal ES "30s 6,11 0 m s 
Lowestoft Corporation ...... „ 20 132 — — e — € = Z " 2 = _ ae 
Nelson Corporation .......... » 220 75 Te Z = 3 = _ eS ur =. 
Newcastle-on-Tyne Corptn...| „ 20 3,431 | 3,011 | + 420 304 1 March 2» vi M. 150,334 33, 474, 122 | 3,379,119 | 108 | 10 4,175 | 6-17 
Portamouth Corporation...... „ % 1.832 1,2228 |+ 114, + 5,4349 — 29 4 9,168,187 | 858.157 1-24 18.17 1.645 — 
Rochdale Corporation » e 95 101 , — 5 — | 44 i) March 3ly 16 825,281 127,56 138 1027 — 766 
Rotherham Corporation.. „ 18 387 | Ex ONE 2 „ a iis 
Salford 3 aoe amar 14. Jan. ^ 10 | 2,0628 | + si +45,490 | — T E. )— 2 M" a pe — 
Sheffield Corporation... eb. e. = = = "a „* Mar. 1 95,812,099 | 4,926,083 0904 10.428 7,510 
Southampton Corporation. „„ 18 871 815 i + 55 | dr 516 9 084,522 752,814 | 0-946 |11-436| 3:760 T9 
Pr eben 5 tion " HET 1,061 %7 | + 9i o | + 2,70) T 1848 5 319 59'920 15,987,121 | 1,270,957 |103 |113 | 323 | 64 
Wallasey U ------|,. 20] 568 918 | + 50 + 3 105 |105 | 1 510 31,474 5,685,182 | 554.7462 1.30 | 11-53 3,583 | 7-03 


—— — 


Includes maintenance of permanent way and proportion of proita pa 


id to the tramway companies for term of Train mil 
b Per mile of single track. c Include rail and tram. d Including dep in : X Moa 91x. 


tion. / Including one section of horse traction, g 1903. A Half-yeare figures, 
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SINGLE-PHASE COMMUTATOR MOTORS AND THEIR | is always independent of the number of revolutions per 
8 


REGULATION. 


Following is a translation of a paper read by Friedrich 
Eichberg before one of the German electrical societies, and 
reprinted in the Elektrotechnische Zeitschrift : 

| INTRODUCTION. 


The domain of the single-phase commutator motor, which 
was abandoned in 1890 in favour of the polyphase-current 
motor, is exciting great interest just now, for the single- 
phase commutator motor is the railway traction machine of 
the future. That this type of motor was abandoned, as 
stated, is attributable to the unsatisfactory working of the 
commutators, and perhaps partly also to the vain hope 
that the single-phase induction motor could be driven with 
high tractive power without using a commutator. 

ioneers in the field of single-phase motors, such as 
E. Arnold and M. Déri, basing their work on a clear percep- 
tion of the properties of commutator motors and of the 
single-phase induction motor, have designed motors for 
single-phase current, which start up as series or repulsion 
motors and finally run as induction machines. These motors 
were certainly very serviceable for small outputs and inter- 
mittent use of the commutator. It was from Déri himself, 
whom I assisted some years ago with the design of his 
repulsion motors, that I gained implicit confidence in the 
practical worth of the single-phase commutator motor. 

The arrangements with which I shall now proceed to 
deal, and which lead up to a complete solution of the 
problem of the single-phase motor, represent a part of the 
resulte of the work which I have 


Fic. 1. 


association with Mr. G. Winter, during the past four years 
or more. 
PHENOMENA APPERTAINING TO COMMUTATOR MACHINES. 

If an armature provided with a commutator, such as are 
employed in direct-current machines, be placed in an alter- 
nating field, then a two-fold E.M.F. may be induced at the 
brushes, i 

1. An E. M. F. Produced by liotation.—The momentary 
value of this E.M.F. is always proportional to the number 
of revolutions, n per second, the momentary value of the 
field, ꝙ (see Fig. 1), the sine of the angle a which the axis 
of the brushes makes with the axis of the field,* and the 
number of conductors, K, which lie in series between the 
brushes. The momentary value of this E. M. F. of 
rotation en is 

en = 2 Punom: . ^. K . sin a. 

The factor 2 is due to the fact that the field, ꝙ, is cut 
twice during each revolution; en and mom. are always 
proportio Hence the E. M. F. of rotation is in phase 
with the alternating field, and always of the same 
pero as this field, no matter what the speed may 

Let Eg represent the effective value of the E. M.F. of 
rotation ; then 


: Pmay. 
ER = 2 n. K sin u. „ (1) 


when a=0, or n=0, Ex — 0. 
9. An EMF. due to Induction at Rest—that is to say, 


Transformer Action.— The momentary value of this E M.F. 


Always referring to the two-pol Gramme armature, 


en engaged on, in 


econd, proportional to the change of the field, S, with 
time, the cosine of the angle a (see Fig. 1), and the number 
of active conductors, which, in a uniformly disposed wind- 


ing, is 5 K. This E. M. F. of rest" lags, therefore, behind 
the field, ^, by 90deg., and is expressed 


eff. 2 T. 
E xdi uL L1 c E 
Ey 2. K c. mar (2) 
J/2 


rues 1) is the well-known equation applying to the 
E.M.F. induced in a direct-current machine, while equation 


Fia 2. 


(2) is that applying to the E M.F. induced in the secondary 
winding of a transformer. It is immaterial that the latter 
takes the form here of an armature. 

3. Let us in the first place look a little closer into case 2 
(see Fig. 2). There is no angle a. We will load the trans- 
former, for instance, with non-inductive resistance. The 
diagram (Fig. 5) for a transformer with a commutator arma- 
ture as secondary cireuit is, of course, identical with one 
for a transformer of the ordinary type. If the external 
resistance, W, is known, then the magnitude and phase 
of J,—that is, J, in relation to E—may be determined 
from the diagram. By switching in the non-inductive 
resistance we have forced the system to do work. All this 
work, however, is absorbed by the resistance. The pro: 
duction of a mechanical torque is impossible, because (1) 
the axis of the armature windings coincides with that of 
the magnetic field (2=0); and (2) the phase distortion 


Fic. 3, 


between the armature current, J, and the field, ꝙ, is 
approximately 90deg. Ia other words, the equation for 
the torque is analogous to that applying to direct-current 
machines.. But in addition to the power factor of this 
local circuit it allows also for the angle (&) between the 
armature ampere-turns and the magnetic field. The 
tractive power, Z, is expressed 


ZaK 4. J en., us I. sin a. cos G, 
T 92 


I 
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J, representing the total armature current, and Bmax. the 
mean value for the maximum density of the field round 


the armature. If we set down 
mar = Bmax . d . I, 0 


d representing the diameter of the armature, and I the 


active length, we obtain for the torque, D, the equation 
D=4.K. 2 J, en . "me gina. cos . (3) 
: x 2 


For the condition shown in Fig. 2, «—0 and ¢=90deg,, 


therefore Z = 0 and D 0. 


sr | || / 
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4. We might have obtained the same result in regard 
to the absorption of tbe primary work by adding a second 
field, F, to the field, & (Fig. 4), due to the winding I., the 
magnetic axis of this second field to be vertical to the axis 


of $, whose phase we must, however, by sume means or 


other, maintain identical with the phase of the current, J, 


Let the armature rotate with the brushes in the same 


position. According to formula (1) there is now induced 
an E. M. F., or, more correctly speaking, a back E. M. F., 


which is in phase with J,, and proportional to the number 


of revolutions per second. This E.M.F., Eg, corresponds 
t 


Fic. 5. 


exactly to the J, W of Fig. 5. Indeed, we can determine 
the equivalent ohmic resistance, W,, from the equation— 


W, = E, in which En = 2 u K. sin a mer, 
J J/2 

With the assistance of this field, F, the ampere-turns are 

enabled to give a mechanical torque to the armature, since 

a= 90deg. and $= Odeg.— that is to say, the most favour- 

able conditions exist. Instead of expending the primary 

energy produced by the winding I. on resistance, we create 

a mechanical torque through the medium of the auxiliary 

field, F, and so obtain a motor effect. In this particular 
case the torque is 

D-j.K.2 J or , Fr. 

" /2 


5. In this case we have the exact equivalent of the 
transformer loaded with obmic resistance. Now, instead 
of assuming ¢ = Odeg. (which condition represents F in 
phase with J.), we vill take it that = 90deg. Ex is then 
no longer in phase with J, R,, but with J, wl, Assum- 
ing a turning moment in a certain direction for instance, 
that which corresponds to the motor's direction of rotation 
with ¢ = Odeg.—then for ¢ = 90deg. lag, En is in the 
direction of i w L. For $ = 90deg. lead, Eg will be 
opposite in direction—that is to ssy, the E M.F. induced 
by rotation in the field, F, with $ =90deg. lag produces 
an increase of the self-induction. But when ¢ = 90deg. 
lead, the E.M.F. induced by rotation will counteract the 
self-induction, having the effect of capacity. Diagrams 
representing these two extreme cases are given in Figs. 6 
and 7. It is always assumed that we are able by some 
means or other to maintain the strength and phase of F 


P = 90° lead. 


2. 
Fic. 6 


constant. It follows that a wattless back E. M. F. can be 
generated in a commutator armature of an alternating- 
current machine, which is able to entirely balance or over- 
power the self-induction of an armature circuit. There is 
no need to specially emphasise the fact that in these 
extreme cases, where d = 90deg., it is again impossible 
for a torque to exist between F and the armature ampere- 
turns. 

6. When the conditions lie between these two extremes 
($ = Odeg. and ¢ = 90deg.), where 0 < $ < 90deg., a com- 
bined effect takes place —that is to say, the back E. M. F. is 
displaced by the angle $ with respect to J, (see Fig. 8). 
O J, gives the direction of the secondary current. Ep is 
in phase with F, which is again constrained by some means 
or other to maintain a lag of ¢ d relative to J. Up 
to now it has been assumed that F is generated by a suit- 
able winding II. on the stator. z 

7. Now, if instead of generating F by means of the stator 
winding II. we employ a revolving commutated winding II. 


for the . for example, the oommutator winding 
which is shown diagrammatically in Fig. 4 short-circuited 


across one axis—then we may utilise the effect of the com- 
mutated armature to suppress the self-induction, in order 


p= 90? lag 


Fic. 7. 


that the coil II. may counteract the inductive resistance of 
the circuit. This method of excitation was developed by 
the author and G. Winter in 1900 (see Fig. 9). 

Let us assume that the current in the winding I. is 
opposed by resistance or by a back E.M.F. from a short- 
circuited system of brushes, B B, in such a way that J, is 
approximately in phase with the E.M.F., Ej, induced by & 
between B B. A current is circulated in the coils II. 
(beginning and terminating at the brushes, b 5), this current 
being in phase with J,. We have seen that these condi- 
tions are the most favourable for the torque. But now the 
torque between F (placed on the revolving armature) and . 
the ampere-turns, J, bas its origin in I. When the armature 
is revolved in F, there is now induced between B B an 
E M.F., Ep, in phase with F and with the current. Between 
B B there is also generated a wattless back E.M.F. But 


the armature revolves just as much in &, and through this 
rotation in ꝙ there is generated between the brushes, 5 U, 
an E.M.F. in phase with 4. However, P has a lead of 
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nearly 90deg. relative to the current, J,. The back E M.F. | Due to the variation in the strength of the field, F, there is 


induced between b b possesses a lead of 90deg. relative to 
the current, and consequently entirely or partly suppresses 
the self-induction. Denoting the E.M.F., Eg, between B B 
by the symbols Ex! , and that between b b by Ex U, then 


Finax: 
Er! =2nK, S, 
T J 2 


Pmax. 


En II = 2 ^ K. 


Je 


The E M.F., En, which corresponds to the self-induction of 
the field-winding is ö 


En = 2 K Fuss 


72 
The total E. M. F., which is required to create the field, 


Fic. 8. 
apart from the ohmic resistance and iron losses, is repre- 
sented by Er, and assuming the foregoing conditions may 
be expressed : 


Ey -Eg-EgH-2—.—K. Fax _ 9 nK . Tmax 


2 2 
Er = ^ E aas — N max . (4) 
Er = 0, for “Sw Mais: = h P nax. 
Fma n | 
Baa T a 


In synchronism, when n is equal to the frequency, Fmax. 
=,,,. Theoretically, that is to say, under the above 
conditions, which neglect some of the factors, Ep = 0. 
This ideal may be approached from either below or above 


a 
a 
a 
a 
a 
SS 
2 
EB: 
— 
d 
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synchronous speed. It is not necessary that the winding I. 
should be opposed to a short-circuited armature in onder to 
compensate the inductance of the exciting circuit. It is 
better to connect the brushes through some external circuit, 
provided J, be 5 in phase with the E. M. F. 
generated between B B by transformer action. 
8. Let us again assume that F be excited in some way— 
for instance, by means of a winding II. on the stator. The 
test defect which characterises all but the most recently- 
esigned single-phase commutator motors consisted in faulty 
commutation—that is to say, in the short-circuit losses, 
due to the variation of the field, in the section of winding 


generated in this short-circuited section an E.M.F., 


€, 2 ~S K F id 
J = e mar. e 272 
2 2 


(see equation (2), x representing the number of short- 
circuited conductors. 

Now, this E. M. F. effects a watt loss in the short-circuited 
coil, which cannot be avoided in a position of rest. The 
number of short-circuited conductors may be reduced, but 
there is a limit to what can be done in direction. The 
employment of at least two independent windings offers no 
solution, since in reality the short-circuit is formed by two 
brushes (see Fig. 10A). The non-inductive resistance offered 
by intersecting windings is, indeed, considerably greater, 
but for the moet part it is small as compared to the 
resistance of the carbon brushes, which are called upon 
in the first place to absorb the short-circuit energy. 


Fie. 10a, 


Working on these or similar lines, then, brings us no 
nearer the solution of the problem. The carbon is able to 
carry the short-circuit energy for a short time, if care be 
taken in designing the machine to keep the maximum 
short-circuit E M F., Ey within certain limits. But neither 
the carbon brushes nor the commutator is able to with- 
stand the load constantly. The field, $, again serves us in 
counteracting the short-circuit E M. F., er. en the arma- 
ture revolves there is induced in the windings, «, an 
E M.F., en, which is given by the equation 

1 * 
Je 2 

The E.M.F. acting in the section of winding short- 

circuited by the brushes for any speed n is 


en = [es ] - [en] 
(see Fig. 11). ^; and er are in phase if the phase of ꝙ be 


vertical to F. Generally speaking, e is at right angles to 
F, and eg in phase with 4. 


eg = 2. n. . Pray. 


Fic. 11. 


When it happens that the phases of F gnd ꝙ are super- 
imposed | 


eg = 2 Fasz. 2 n „ Pma: I 
2/2 2/2 
2 . 
CK = — an [^— Fmax -n Pmae] - (5) 
2 2 


The short-circuit E.M.F., hence also the short-circuit 
energy is nil when 


*The factor 2 is introduced here because Pmax. represents the time 


short-circuited through the brushes, B B (see Fig. 10). | maximum, but has a local mean value, 
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i Eas: 2 mar · 


Or, N ——. Fmax. 
P max. 
or, 5 (5A) 
ꝓpmax “~~ 


That is to say, there is a certain field (Pmax.) for every 
value of n corresponding to which the short-circuit E M.F. 
disappears. The motor then runs as if there were no 
short-circuited windings. But if we compare equation 
(4) with (5) and (4A) with (5A), we see that the conditions 
required for the compensation of the inductance of the 
exciting coils and suppressing the short-circuit E M.F. are 
identical. 

Or, in other words, the introduction of a field, &, at 
right angles to the magnetio field, F, inversely proportional 
to the speed and directly proportional to F, suppresses 
successively both the short-circuit E.M.F., and by the 
excitation of F through the revolving winding, the 
inductance of the exciting winding. 

For synchronism 1 Fu. must = Pmax., and as 
it is assumed that their phases are superimposed, this 
means that the ideal conditions are obtained at synchronous 
speeds in an alternating field. 

The closer this condition is observed and the nearer the 
fields F and ꝙ are in phase, the better proportionally will 
be the compensation of the exciting circuit and of the short- 
circuit energy. 

When we consider, however, that the short-circuit energy 
increases with the square of the short-circuit potential, it is 
apparent that even a partial fulfilment of the above con- 
dition conduces to a complete change in the behaviour of 


the motor. In the modificatibn of m lies the possibility 
max. 

of attaining the sparkless running of commutator motors 

within wide limits. 

9. The maximum possible torque depends more upon the 
behaviour of the commutator in an alternating-current com- 
mutator motor than in a direct-current machine. Hitherto 
it has been the practice to regulate the torque, which in the 
case of these motors also increases approximately with the 
square of the potential, solely by varying the potential at 
the motor. At the same time, in the case of series and 
repulsion motors, the short-circuit energy is thereby 
increased. 

In its modified form the equation for the torque is 


D=C.(NJ).F (6) 


Moreover, if F be excited on the rotor (N J)=N J,; 
but if, on the other hand, it be excited on the stator, then 
(NJ) N, J, 

C is a constant given by the electrical and magnetic 
details obtaining in the motor. 

Of the two factors included in this equation (6), which 
we will term the equation of commutation, (N J) is propor- 
tional to the current to be commutated, since a current 
pci to (N J) must be reversed under the brushes, 

B. Commutation comes first into consideration with 
increasing speed, because the so-called reactance pressure 
is proportional to the number of revolutions. But the case 
as regards the second factor, F, is very different. The 
short-circuit losses in starting up are given by the value 
a F?, a being a constant governed by the number of short- 
circuited turns and the resistance of these turns and the 
brushes. As the speed increases the short-circuit energy 
diminishes (see equation (5), when there is a croes-field. 
For starting it is, therefore, advantageous to keep the factor 
F within given limits at the cost of the factor (NJ). If 
the short-circuit energy diminishes as the speed increases, 
we allow F to inerease, and (N J) to be reduced. In order, 
therefore, to utilise the commutator in the right way, Winter 
and I have resorted to the arrangement shown diagrammati- 
cally in Fig. 12. The exciting circuit can be controlled 
independently of the primary voltage by connecting the 
winding circuit I. with the exciting circuit through a series 
transformer provided with means for adjusting the ratio 
of transformation : 


F is proportional to ; 
(N J) is proportional to J, ; 


x 


m2 
Tr P 
u 


if & represents the ratio of the number of primary turns in 
circuit I. to the number of secondary turns in circuit II. 
By varying the ratio of transformation, we are able to 
control the ratio of F to (N J). In this manner we can 
obtain the most favourable conditions for commutation at 
any speed. By changing the transforming ratio, ü, we can 
impart to the whole system an im ce which is variable 
within wide limits. e highest value for this impedance 
corresponds to a small number of secondary turns, and its 
lowest value to the ‘greatest number of primary turns. 
Hence it is possible to utilise the motor up to short-circuit 
current without overloading the commutator—at any rate, 
not with short-circuit energy due to commutation. 


(To be continued. ) 
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SPEED TORQUE CHARACTERISTICS OF THE 
SINGLE-PHASE REPULSION MOTOR. 
BY WALTER I. SLICHTER. 


The following is an abstract from the Electrical World of 
a paper recently read before the American Institute of 
Electrical Eogineers: Mr. Slichter said that for some 
months past he has been in charge of a series of experi- 
ments with various types of alternating-current motors, 
during which much attention was 91755 to alternating- 
current commutator motors. The repulsion motor resembles 
very much a regular direct-current armature in an induc- 
tion motor field. The resemblance to the induction motor 
is carried still farther in that there is no electrical connec- 
tion between the primary and secondary. This makes it 
possible to wind the primary for a high line voltage, while 
the voltage of the secondary winding is chosen at such a 
value as may be commutated satisfactorily, since it is short- 
circuited on itself through its brushes. 

The motor has the same characteristics as the direct- 
current series motor—namely, maximum torque at starting, 
increasing torque with increasing current and decreasing 
speed, and comparatively constant efficiency through a 
wide range of speed. The maximum s of the motor 
is limited only by the load and impressed voltage, and has 
no relation to the synchronous speed. Due to the reactance 
of the motor circuits, the power factor at starting is low, 
and will be with any alternating-current motor, but in the 
repulsion motor a low power factor does not mean small 
torque. On the contrary, the maximum torque occurs 
simultaneously with the lowest power factor—that is, at 
starting. The power factor of the repulsion motor rises 
very rapidly with the speed ; it reaches a good value at 
one-third synchronous speed, and values near to 90 per cent. 
are obtained over a considerable range of speed. For this 
reason a large number of poles is not n , and 
frequencies of 25, 40, and even 60 cycles may be employed. 

e rotating conductors of the secondary cutting the 
primary flux generate a leading E. M. F., which causes a 
leading current to flow therein, and gives the high power 
factor of the motor. In the plain repulsion motor this 
leading current never reaches a value great enough to 
compensate entirely for the magnetising and other wattless 
currents at available speeds, but the phenomenon is utilised 
to obtain unity power factor in the compensated type by 
the addition of a second circuit. The inherently good 
power factor of the repulsion motor makes it possible to 
use larger clearance between field and armature than is 
permitted in induction motors, thus greatly increasing its 
value in railway work where comparatively large air gaps 
are necessary The curves given are partly from teat and 
partly from calculation of motors having air-gape on a side of 
lin. or more. The airgap of corresponding stationary 
induction motors would be OaOin. and more. The efficiency, 
while not so good as in a direct-current motor, is yet very 
good, reaching values of from 80 to 85, including gear loss 
for sizes ranging from 50 b.p. to 200 h.p. Commutation 
at normal speeds is inherently good, due to the revolving 
field. As the speed decreases the current increases rapidly. 
producing a tendency to spark, but, with the reduced 
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voltage of starting, the rush of current is limited to values 


within the range of good commutation, as in the direct- | 


current motor. At higher speeds, ranging above 1} times 
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TEST-CURVES OF A 60-HORSE-POWER, 
$¢0-VOLT, 25-CYCLE REPULSION MOTOR. 
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FIG, 1,—Test Curves of 60-h. p. Repulsion Motor. 


synchronism, the frequency of commutation becomes high, 
and sparking Lt ec 

The motor whose curves are reproduced in Fig. 1 will 
start with 75 per cent. of full voltage and twice full-load 
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COMPARISON OF SPEED AND TORQUE CURVES 
OF A REPULSION MOTOR AND A OIRECT-CURRENT 
SERIES MOTOR. 520 VOLTS ON EACH. 
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Fia. 2. —Curves of Repulsion and Direct - Current Motors. 
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current with no trouble from sparking. As these curves 
are prepared upon a railway motor basis, and full-load 


current will produce a rise of 75deg. C. after one hour’s 


run, the ability of the repulsion motor successfully to 
commutate overloads is equal to that of the direct-current 
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series motor; in fact, better, due to the short-circuited 
commutator, which makes flashing over impossible. Fig. 1 
shows the characteristics of a repulsion motor plotted with 
revolutions per minute asa base. These curves are taken 
from tests on a 60-h.p., 25-cycle, 500-volt motor; they show 
the rapidly rising efficiency and power factor and the large 
torque at starting. The starting torque is 2,500 e 
with an input of 525 amperes, and the normal torque 
during acceleration, 450 foot-pounds at 750 revolutions 
and 125 amperes. Thus the starting torque is five times 
normal and the starting current 2:6 times normal; or the 
torque per ampere at starting is 1:92 times what it is at normal 
speed, should occasion demand the full starting capacity of 
the motor. This statement gives an idea of the speed 
characteristics of the motor, which are even better shown in 
Fig. 2. The full lines refer to a later type of repulsion 
motor and the broken lines to a standard direct-current 
series railway motor ; these curves are plotted in the usual 
way with current asa base. This shows that the torque 
increases more rapidly with increasing current in the repul- 
sion motor than in the series; and, conversely, that the 
speed of the repulsion motor increases more rapidly with 
decreasing current than in the series motor. ciency, 
including gear loss, is given and is 84:5 per cent. at the 
maximum for the alternating-current motor. This motor 
was designed with the steep speed characteristics for 
acceleration work, while the motor whose characteristic 
curves are produced in Fig. 4 is designed for constant- 
speed running, and has not such steep curves but better 
constante at light loads. 
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Fic. 3.—Comparative Speed-Time Curves of 25-ton Car with Repulsion 
and Direct-Current Motors. 
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The characteristics show the repulsion motor to be 
admirably adapted for acceleration work, the efficiency of 
acceleration being higher than in direct-current work, due 
to the possibility of obtaining fractional E.M F. s with 
alternating currents without introducing the dead resist- 
ance losses of the direct-current system of control This 
is shown in the curves on Fig. 5, which gives the accelera- 
tion curves from test of & 25-ton ear equipped with two 
60-h.p. repulsion motors. The full lines indicate the 
repulsion motor characteristics, and the broken lines those 
calculated for a direct-current equipment. The gearing is 
chosen for the same free running apeed—35 miles per hour— 
the same average acceleration, and the same distance covered 
in 60 seconds. For the direct-current motor the curve of 
kilowatts input, miles per hour, and miles travelled, are 
given as calculated, and for the alternating-current motor 
the kilovolt-ampere input, kilowatt input, miles per hour, 
and miles travelled from test. The repulsion motor remains 
on the controller only 16 seconds, and the direct current 
motor 25 seconds. The maximum power taken by the 
direct current motor is 70 kw., and by the repulsion motor 
61 kw., or 67 kilovolt-amperes. Atthe end of 25 seconds the 
total kilowatt-hour input in the two cases is 575 for tbe 
direct current and ‘30 for the alternating current. At 
the end of 60 seconds both ears have covered a distance 
of 039 mile and have reached practically the same speed 
of 325 miles per hour, the kilowatt-hour input being 
72 for the direct current and 685 for the alternating 
eurrent. By comparing the areas of the kilowatt curves 
in the two cases, the gain, or rather the saving, by the 
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ure of the alternating current is readily seen. It is also 
worthy of note that the volt-ampere input of the alter- 
nating-current motor is least at starting—that is, the line 
current is least. As this is the time at which the power 
factor is lowest, it is seen that the effect of the low power 
factor on the regulation of the system is much modified by 
the small value of the current. 

Fig. 4 shows the calculated characteristics of a 175 h.p. 
railway repulsion motor having an air-gap of ‘15in. and 
wound for 1,500 volts and 25 cycles. The efficiency, 
including gear loss, is 85 per cent. at the maximum and 
the power facter is 93. Such a motor is designed for 
heavy, slow-speed locomotive work, which is probably one 
of the most promising fields for the alternating-current 
motor. It is readily seen how well it is adapted for freight 
haulage by the fact that the efficiency of 85 per cent. is 
attained at a speed as low as 500 revolutions, thus per- 
mitting a speed of 12 to 15 miles per hour with a good 
gear reduction. Thus the repulsion motor is well adapted 
for acceleration work, as well as for efficient running at 
light loads, and having good constants at low speeds, ie 
well adapted for freight haulage at low speeds. The 
curves given in the paper all refer to the simple repuleion 
motor. There are many variations of tbe repulsion motor, 
more or less complicated, from which a better power factor 
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FIG. 4.—Calculated Characteristics of a 175-h. p. 1,500-vult Repulsiou Mutor, 


and even a better efficiency have been obtained in test, but 
Mr. Schlecter said that a description of these various 
schemes, with their characteristics, would require sufficient 
space to warrant a distinct paper, and intimated that such 
& paper would be presented before the institute at some 
future date. 


SHOULD ELECTRIC SUPPLY UNDERTAKINGS 
ADVANCE MOTORS ON HIRE OR HIRE- 
PURCHASE SYSTEMS ?* 

BY SIDNEY E. BRITTON, ASSOCIATE MEMBER. 


When some of my friends heard that I proposed to ask the 
Glasgow Section of the Institution of Electrical Engineers 
this question, and at the same time make an attempt to 
answer it, they informed me I should bring a hornet's nest 
around my ears. Well, gentlemen, if what I have to say 
is as successful as that predicted, I shall leave this meeting 
well satisfied with the time spent in my endeavour to 
develop my ideas. For having tried the hire and hire 
purchase system in Motherwell, and found it fully justifying 
my hopes in aiding the success of the electricity department 


3 Paper read before the Glasgow Local Section of the Institution of 
Electrica! Engineers, 


there, I naturally feel somewhat inclined in weighing the 
pros and cons. of my question, Should electric supply 
undertakings advance motors on hire or hire-purchase?’ 
to give the pros the most favourable hearing. At the same 
time I have tried with a perfectly unbiassed mind in writing 
this paper to deal with each side of the subject fairly, 
giving neither the preference, and I look to you at the 
close of this short paper to give me the benefit of your 
ideas and experience, and so possibly enlighten me with 
disadvantages which I have hitherto overlooked. 

Some months ago I read with keen interest the discussion 
by the Glasgow Corporation on this question, and, I confess, 
with no little disappointment, and may I say surprise, at the 
decision come to—viz, referred back to committee for 
further consideration — but still, upon the second time going 
through the objections raised, I was forced to come to the 
conclusion that it was a wise decision, for from those I feel 
the scheme set forth was not thoroughly understood, and 
time makes so many things clear. An electrical supply 
undertaking in a big city, dealing as it does with wealthy 
manufacturers who can afford to keep up-to-date and 
expend what capital they choose, having a large 
diversity of power users, certainly does not need tbe 
stimulus in its supply that does an undertaking in a small 
town. Still I venture to state, whether in this city or any 
other, there is always to be found the smaller man, who, 
having practically no capital at his command, is always 
ready, if he be a truly business man, to keep as up-to date 
as bis richer competitor, and is really glad to hire or 
purchase by instalments that which he could not readily 
obtain if a lump sum were required. So that in helping 
him, and looking at an electrical supply undertaking from 
a purely business point of view, one is 800 bringing grist 
to the mill in enlarging a day load, which, however big, one 


likes to see daily grow bigger, and in these days of oom- ` 


petition and headness, whether in a profession or 
business, it is unwise to let slip a particle of anything that 
adds in any degree to success, 

But I am running ahead. In bringing thie question 
before this section, representing as it does almost every 
branch of electrical engineering, I do so with the hope that 
all here directly interested will express their views, for it is 
in these—shall I say debates ?—that industries are often 
advanced, and eo perbaps you by so doing will be assisting 
the electrical industry of this country. In almost every 
engineering paper are to be found articles giving instances 
of electrical power, and the rapid headway it is making in 
superseding steam, gas, and such like means of ugs 
power. While that is so, there is still a very large field foi 
electrical power, which I am confident can only be develo 
by the adoption of a system of bire or easy purchase cog- 
trolled by the supply undertaking, whetber it be under the 
control of municipality or private enterprise. Therefore J 
think that there is no necessity to bring municipal trading 
into this question. 

Now, what is the meaning of hire and hire-purcbase of 
motors? Briefly, this: Motors are purchased by a supply 
undertaking from reliable motor manufacturers, and in the 
case of hire lent to power users at a certain rent 

annum, the motor remaining the property of the under- 
taking. In the case of hire-purchase, motors are lent to 
power users, who in retura make at certain periods part 
payment of the capital cost of motors plus, say, some 
10 or 15 per cent. on the outetanding amount; and at 
the end of one, two, three years, or even longer, as the 
case may be, the motor becomes the entire property of 
the hire-purchaser. Some undertakings include interest, 
sinking fund, repairs, renewals, and general superintend- 
ence in the amounts charged. Others merely include 
interest, sinking fund, and general superintendence. 
Which is the more correct is a matter of opinion, but 
for my part I prefer the latter, chiefly that it relieves 
the undertaking of a liability which can only be 
guarded against in a speculative fashion. Also it puts 
a responsibility on the consumer which practically 
enforces him to take greater care of the motor than he 
otherwise would do; and the consumer who best attends 
to his motor is benefited by less repairs, renewals, incon- 
venience, and expenss which will otherwise occur should 
the motor not be properly cared for. The electric motor 
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is almost universally known as a useful, simple, yet 
wonderful piece of machinery. In most cases all the 
operator has to do is to put his hand to the motor atarter, 
and it seems pleased to the work it is called upon to do. 
Such a machine cannot help making many friends in this 
country of industry. 

One of the great aims of the station engineer is to find 
work for his generating plant during the day, so as to 
spread the standing charges over as great a part of 24 hours 
each day as possible, instead of the hours of darkness only. 
To obtain this end every user of power must be encouraged 
and catered for. Some seam to think this day load is 
merely an advantage to the supply undertaking. While 
it is an advantage to the undertaking, it must not be 
forgotten that it is also an advantage to all classes of con- 
sumers, whether they be private consumers for lighting or 
for power, or street-lighung, because the greater the pro- 
duction the cheaper the rates of supply, and the cheaper 
the rates of supply the greater the number of consumers, 


and 5 the number of consumers the greater will 
v 


be the advancement of the electrical industry. These are 
some of the reasons why the station engineer is anxious to 
obtain every consumer possible. It is also because he is 
fully alive to the importance of this, and anxious to supply 
energy at low rates to every possible consumer, that he 
endeavours to advance motors on hire or easy purchase. 
. Some may say that in supplying a consumer with a motor 
on the hire or hire.purchase system you are making him 
pay a rent for the advantage which is helping those free of 
this rent to obtain cheaper energy. That is so, but he is 
gaining at the same time for the extra charges the advantage 
of pedi. a reliable motor supplied him, whereas, if left to 
his own devices, anything might be pushed into his service. 
Is not the supply undertaking helping him to make money 
more expeditiously than if he were still muddling along with 
manual labour or an obsolete steam or gas engine, and so 
making, as it were, compound interest on his outlay? So 
that, if he is making the returns of the supply station 
larger, he is also adding to, and probably his business is 
progressing considerably in return for his outlay. 

Then again, the question may be put, why should a con- 
sumer have a more reliable motor through these means? 
The answer is, there is not one of us present but knows full 
well the inferior machinery upon the market nowadays, 
and I say any station engineer, for his own and his 
stations credit, would be the last to supply anything 
‘ bnt a thoroughly well-tested make of motor to any one 
of his consumers. The table appended will give an idea 
of what has been done by 30 electric supply undertakings 
throughout the country. This table must not be taken 
as up-to-date, neither must it be taken as showing 
all the undertakings advancing motors to consumers. 
It is submitted more as a practical illustration of the 
immense amount of good done to users of power and 
manufacturers of motors by the enterprise of these under- 
takings, who have adopted the hire and hire-purchase 
system. It shows a total of 3,193 motors connected, of 
which 1,885 are advanced either on hire or hire-purchase. 
I lay stress upon the good done to manufacturers of 
motors, for my experience leads me to believe that fully 
90 per cent. of these motors would never have been used 
by the present users had it not been for the systems in 
vogue by the undertakings named. From the table it 

be observed that at Motherwell 30 motors are on 
hire or hire-purchase. From personal knowledge of the 
consumers using these 50 motors, I feel confident that 
not one of them would have the use of a motor to-day 
had there not been in vogue the system of hiring-out 
motors. ae ane has the demand for motor power been 
improved at Motherwell by these systems, but also for 
lighting. In the majority of cases a week or so after a 
motor is in use, the consumer is so delighted that he 
cannot rest until he enjoys the advantages of electric light 
also, which means additional business for wiring contractors. 

I know that some manufacturers appear to be very much 
Pn these schemes, but business men are quite alive to 
the fact that if they can see a satisfactory return in laying 
out capital to purchase a motor outright, and have that 
capital at hand to invest, it should be to their advantage 
to do so rather than. hire from a supply undertaking, In 


the great majority of cases the power users who take 
advantage of these systems are not those who are willing 
to, or could: affurd to, buy motors outright. On the con- 
trary, it is the class already mentioned viz, those in 
business in a small way and those with insufficient capital. 
In dealing with this class of power users it is surprising 
how great a number would continue in the same groove in 
which they have been moving for years if it were not for 
such an inducement offared them by these means, some cf 
them even preferring manual labour to launching out into 
expense of which they have bad no experience, and which, 
having little or no knowledge of matters electrical, they 
look upon much in the light of a risky experiment. Then, 
again, there is the man starting business with very little 
capital. He would rather purchase a second-hand gas- 
engine than a motor—at least, that is my experience. 
There are manufacturers who recognise the benefit derived 
from these systems, for I can recall to mind at the present 
moment the names of several firms of high repute and good 
business standing who have already endeavoured to organise 
schemes in connection with supply undertakings, whereby 
motors would be advanced on hire or hire-purchase by the 
manufacturer to consumers. It is, therefore, self-evident 
that some quite realise that the advancement of motors is 
a means of reaching a demand for electrical power which 
is known to exist and can only be obtained by these systems. 
At the same time, it creates another outlet for the supply 
of their goods, and pute electrical power within reach of 
every class of power users. 

For my part, I cannot see why there should be objections 
raised against a corporation letting out motors on hire or 
hire-purchase when it has an electric supply undertaking. 
We do not hear objections raised when the supply is cun- 
trolled by private enterprise with private money, or private 
enterprise with corporation money. Oa the contrary, these 
private supply undertakings generally advance motors, 
heating and cooking utensile, are lamps, and fit up installa- 
tions generally, for the consumption of electrical energy for 
almost all purposes, with great satisfaction and benefit to 
consumers and themselves, and not a dissenting voice is 
heard. There may be a few manufacturers and agents who 
object to corporation undertakings supplying on this system, 
but who are they? If you make enquiries you will find 
that the great majority of the objectors are those who 
make a very poor article, agents representing a poor article, 
or foreign manufacturers, who find it difficult to do business 
with supply undertakings, whether they be controlled by 
corporation or private enterprise. Unfortunately for the 
British electrical industry, these objectors (although very 
rarely) are sometimes able to influence this question 
when the electrical supply undertaking is controlled by a 
municipality. | 

Referring to the column of the appended table, headed 
* Number of motors on hire and hire purchase," 1,885 
motors are purchased and advanced to consumers by the 
electric supply undertakings, and if their experience is 
similar to mine (and I see no reason why it should not be), 
then it is quite evident that the electrical industry has been 
benefited to a appreciable extent by the adoption of these 
systems, and not retarded as some would have us think. 
For the sake of argument, let us take £50 as representing 
the cost of each motor, to include meter, wiring, switches, 
starter, and other incidental expenses to fitting up of 
motors complete for use. On this basis 1,885 motors 
represent an expenditure of £94,250. Although only 30 
undertakings are given in the table there are something like 
80 advancing motors on these systeme. Now, dealing with 
the latter number, and supposing that an average of 12 motors 
per annum are advanced for three years by each undertaking, 
and again taking £50 as representing the cost of each motor 
fitted up, we have 2,880 motors and an expenditure of 
£144,000 during three years. It may be of interest to 
some to extend this form of argument to all the electric 
supply undertakings in Great Britain. In round figures 
there are 3550, and if, on an average, each advanced 
12 motors per annum for three years at a cost of £50 each 
as above, we have a total of 12,600. motors and an expendi- 
ture of £650,000. My estimates of £50 per motor, etc., 
and 12 motors per annum for each undertaking are, 
think, inclined to the low side, but should you think them 
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both excessive, and reduce them 25 per cent., you will bave 
9,450 motors and an expenditure of £354,575 — i e., 
exceeding £100,000 per annum—quite a respectable addi- 
tion to the electrical industry. But this is not all. These 
systems add to the number of consumers for lighting, and 
it is necessary to poc be at the power-house to 
generate the energy required. When all these issues are 
considered I think you will agree with me that it is 
impossible to estimate the impetus that might easily be 
given to the electrical industry if all those interested in 
the manufacture and fitting up of electrical apparatus 
generating and supplying electrical energy, would do their 
utmost to encourage the supply of electric motors to 
consumers by electric supply undertakings. 

I submit I have proved that in the interest of manu 
facturers of electrical apparatus, of contractors, of supply 
undertakings, and of classes of consumere of energy, 
unstinted 5 should be given to those who 
wish to advance electric motors on hire and hire-purchase 
system to consumers who have not the capital at hand to 
purchase outright, and who, but for the hire and hire- 
purchase system, would drag on without electric energy 
till the crack of doom. 


Number of 
Local authority or company Number of motors on 
supplying the current. motors at work. hire or hire- 
purchase. 

Aberdeen Corporation UIS 250 143 
Bolton Corporation .......... — MÀ — 1112 56 
Bradford Corporation . N88 641 
Brighton Oorporation ................... siccus. OB. porcis 28 
Bristol Corporation 8 — Anc atem 42 
Derby Oorporation .............. ——— 176 8 135 
Halifax Corporation... NN OT uos 15 
Salford Corporation .................. ẽ 5 20 
Sheffield Corporation . .ã 1677 143 
Norwich Electricity Company, Limited ...... 145 ......... 12 
Portsmouth Oorporation ...... 1 S 68 
St. Helens Corporation e gU usos 81 
West Ham Corporation E OO uio 2b 
Blackburn Oorporation............ C 110 75 
Bromley (Kent) Electric Light and Power Oo. 1 q 10 
Burnley Corporation . e 8d. . 84 
Bury (Lanca. ) Corporation bn. . 54 gL)Pʒk 35 
Ilford Urban Distriot Council „ 2232 18 
Keighley Corporation e 1 16 
Leigh Corporation . . 4 . 22 
Maidstone Corporation 18 . 10 
Melton Mowbray Electric Light Oompany ... 17 10 
Nelson Corporation . . .ã . 7A 19 
Northallerton Electrico Light and Power Co. HE aes 14 
Shipley Urban District Oouneil .................. 993 19 
Farnworth Urban District Council ............ MA 37 
Guernsey Electric Supply Company, Limited 60 40 
Huddersfield Corporation .. 99 80 
Motherwell Corporation . 838 30 
Accrington Corporation . „ AO we 9 

3,195 n 1,885 


COMPANIES REPORTS, 


— 


WESTMINSTER ELECTRIC SUPPLY. 


The report of the directors for the year 1903 states that the supply 
of current, which on Dec. 31, 1902, was provided for the equivalent of 
602,976 lampe of 8 c.p., had increased by Dec. 31, 1903, to the equiva- 
lent of 662.129 lampe, and Rd ear or supply continue to come in 
at a satisfactory rate. The length of roadway in which continuous- 
current mains have been laid now exceeds 73 miles, making about 279 
miles of ways, into which upwards of 250 miles of copper (strip and 
cable) have been drawn. In addition, three miles of trunk mains 
(12 miles of ways) are laid in the Company's area to connect the stations 
with the Central Electric Supply Company's station at St. John's Wood. 
The system of public lighting undertaken by this Corporation con- 
tinues to give great satisfaction. The station of the Oentral Electric 
Supply Company at St. John’s Wood has been at work and has 
supplied a considerable amount of current to this Company during the 
year. In the initial stages of working the cost of production is neces- 
sarily high. but the increased demand during the current year will 
enable the Central Company to supply at a considerably lower rate to 
the Westminster and 8t. James's Oompanies, A copy of the accounts 
of the Central Electric Supply Company is enclosed for the 
information of shareholders. the directors have acquired from the 
Dake of Westminster a long lease of a site in Duke-streot, Mayfair, for 
the provision of an underground transforming station. ‘The contract 
for the oo works (which has already made considerable progress) 
has been pl with Messrs. George Trollope and Sens, Limited, and 
the first section of plant for the equipment of the station is on order. 
This station will be ready for the heavy load of next winter, when the 
capital ded on the work will commence to be remunerative. The 
result of the year's working is again very satisfactory, and the directors 


are pleased to be able to recommend the payment of an increased 
dividend. Having in view the desirability of a further redaction in 


the rates for supply, such reduction tending in the earlier stages to 
affect the balance available for distribution to the shareholders, they 
have thought it advisable, with a view to this and other con cies, 
to carry forward a larger amount than in previous years, pending the 
increase in revenue which may be expected to follow. An interim 
dividend at the rate of 13 per cent, per annum on the ordinary shares 
and the dividend on the 5 per cent. preference shares for the half. year 
ending June 30, 1903, hes been distributed. After allowing for 
depreciation sinking fund, eto., the net balance is £49,506. 4s. 4d., 
from which must be deducted the second half.year's dividend on the 
preference shares, which absorbed £3,357. 3e. 8d., leaviog a balance of 
£46,9:9. Os. 8d. Oat of this the Board recommend the payment of a 
dividend at the rate of 14 per cent. ennum, lees income tax, for 
the past half-year, carryiog forward a ce of £9,404. 


Dr. ArSTRACT oF REVENUE ÁccouNT. 28 s. d. 
Generation of electricity... . . . T 54,895 5 10 
Purchase of current from the Oentral Oompany............ 18,637 11 3 
Distribution of elcotricity......... ... E CT 6,519 4 4 
Are lamps —oleaning recarboning, et ··ͥͤ . . 590015 4 
Rents, rates, and taxes ....... S quein ed me m 16 350 15 8 

ment expenses . . . . 15,460 16 1 

Law and parliamentary charges .. 8 255 9 
Sinking fund and depreciation account ...................-. 28774 0 0 
Special charges—insuranoe, too — 5,988 12 2 
Total expenditure .. ......... beri — 147,310 3 5 
Balance to net revenue aoqõοẽðjnm̃t ...... . 83,168 9 8 
£250,478 15 1 

Or. £ vd. 
Bale of current by meter, less bad debt. . 201,855 19 65 
Publio lighting, including rental, eto., arc lampe, etc.... 21,517 13 7 
Rental of meters, etc., on consumers’ premises, eto. . . 7,246 5 1 
Transfer fees ... e€c90900050929*0008 €0090€6990049*9290990999929005€ €9e099009090009$9 9559 60 15 0 

! £230,478 15. 1 

ABSTRACT OF BALANCS-SHEET. £ s.d. 

Oapital account—amount received ................ "——— 940,755 0 0 
Amount received on founders' shares canoelled ............ 5.00 Q 
Sandry Creditors ............ eese . . . .ã . . . 20, 782 16 10 
Unclaimed dividends ................... F 88 18 6 
Deposits by consumer e . . 129 10 0 
Debenture interest accrued, less income tag.. 4174 5 4 
Depreciation aooount . . . . 115,070 19 1 
Sinking fund... e 3 „ 24.240 9 3 
Reserve fund. 25 . q 6 66 6 6 6 6 0 11,952 12 2 
Net revenue acoount, less interim dividends ............... 49.586 4 4 
£1,164,480 15 6 

£ s.d. 

Capital account—amount expended on works............... 941,376 7 6 
Stores in hand. „ —— S A ees. 05 9 8 
Sundry debtors for current supplied...................- sevens 65,021 15 6 
Other debtors on open accounts ............... eese 4... 4,229 111 
Oash at bankers and in hand....... 3 2. 25,057 14 8 
Temporary investment . 20, 1 7 
Investments at cost cerner 2 2 22. . 27,974 1 7 
Share capital and stock, Oentral Eleotrio Supply Company 75,505 18 0 
Advances under house-wiring agreements ....... ——R 155 14 3 
Deposits with vestries, eto e . 2 2 3 1 2e 3,170 12 10 


£1,164,480 15 6 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Board of Trade units generated ................. T 5 14,216,963 

Quantit to ou mere „086, 

dani {Um on 5 „ E E 15,246,834 
uantity ex n 988 ; 
„ .. 348,446 874,351 

Total quantity accounted for q iini menm 14,121.185 

Quantity unaccounted for . . . . . N 95,078 


Number of lamps on circuit, 662,129. 


— 


POOLE AND DISTRICT ELECTRIC TRACTION. 


The report of the directors for 1903, to be presented at the meeting 
on the 16th inst., states that the additional outlay on capital acoount 
has amounted to £3.115, and the total capital expenditure to date 
now stands at £67,787. Reccipts on revenue account amountei to 
£15 661, and expenses, including £351 for loan intercst, to £9 993, 
leaving a profit of £5,668, to which should be added £959 brought 
forward from last acoount, making £6,628 available for. distribution. 
The directors recommend that there should be to cre it of 
depreciation and reserve fund £1,000, and, after piying a dividend 
at the rate of 10 cent. per annum, there remains to be carried 
forward £628. The number of passengers carried was 2,428,212, an 
increase of 309,526. The same number of cars has been in service 
during 1905 as during the precediog year. The Ohristchurch and 
Bournemouth Tramways Act, 1905, received the Royal assent on 

11, 1903, and extended tbe time for the completion of the works 
authorised by the Christchurch and Bournemouth anaia Act, 1900, 
until Aug. 6, 1906. The Bonrnemouth rpa Tramways Act, 
1903, authorising, inte, alia, the purchase of the Company's under- 

ing, having been passed, neg tis tions are proceeding with a view to 
carry into eilect the agreoment between the ration and the Com- 
peny which has been confirmed by tliis Act of Parliament. 
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NOTES. 


Electrical Contractors’ Dinner. The third annual 
banquet of the London Electrical Contractors’ Association 
will be held on Wednesday, April 13, at the King's Hall, 
Holborn Restaurant, at 7 p.m. Applications for tickets 
(8s. 6d. each) should be made to the hon.-secretary of the 
association, at 141, Fenchurch-street, E.C. 

Electric Power on Ships.—Mr. D. K. Roberts read 
& paper before the Bristol Channel centre of the Institute 
of Marine Engineers recently on the application of electric 
power to cargo steamers. Mr. Roberts in his paper advo- 
cated the adoption of electrical driving for all auxiliary 
plant on board cargo steamers. He held that these, supplied 
from some efficient steam dynamos in the engine-room, 
would result in the more rapid and economical handling of 
cargo. The paper contained comparative figures of cost 
for steam and electrical auxiliaries. 

The Snowstorm.—The heavy falls of snow this week 
have been responsible for serious breakdowns in the tele- 
graph and telephone systems, but the low temperature 
accompanying the fall has tended to keep this damage 
much below what it otherwise would have been. The 
heaviest falls appear to have occurred in the Kendal 
district, where communication by telegraph was completely 
interrupted. At Barrow-in-Furness the snow interfered 
with the new tramway service, and a large number of 
telegraph and telephone wires were down in the immediate 
vicinity. 

Electric Pumps in South Afrioa.—In our issue of 
Jan. 8 we described some electrical motors connected to 
mining pumps which had successfully withstood immersion 
under between 500ft. and 1,000ft. of water for 24 years. 
One of our readers in South Africa now writes to inform 
us that these pumpe, of which there were 12, were manu- 
factured by the General Electric Company of New York. 
They were each of 50 h.p., and were of the three-phase 
type, being wound for 110 volts and 60 cycles. It will be 
remembered that after this long immersion the motors were 
only dried and then put to work again. 

Folkestone Tramways.—Folkestone seems to be the 
happy hunting ground for inventors of surface-contact 
systems of electrical traction. The members of this Cor- 
poration will, if the present condition of affairs goes on, be 
able to start in business as professional experte on this 
subject. Practically every system we know of has been 
explained to the Council, and the last news shows that the 
Kingsland mechanical surface-contact system is on view at 
the Masonic Hall. We are afraid that Mr. Merz, who is to 
report on the various systems to the Corporation, will find 
difficulty in getting his clients to come to a definite 
decision one way or the other owing to the diversity of 
their own opinions on the matter. 

Snowdon Electric Railway.—The scheme which has 
been authorised by the Light Railway Commissioners for 
an electric light railway with overhead trolley wire equip- 
ment between Beddgelert and Bettws-y-coed, is meeting 
with considerable opposition from an æsthetio point of 
view. The road is one of the most picturesque in the 
United Kingdom, and it is claimed that it will be spoilt by 
the laying down of this railway. On the other hand, the 
railway would be the means of making this route available 
for a very much larger number of travollers, and it remains 
to be seen if the advantages gained from electric traction 
will not more than compensate for the presence of the 
overhead wires along the road. We understand that the 
Commissioners were prepared to introduce a clause to 
secure most careful treatment, from an ssthetie point of 
view, of certain portions of the route. 


Wireless Telegraphy and the Government.— 
Rumours are afloat of a possible agreement between Mr. 
Marconi and the Post Office, by which the former will be in 
& position to establish wireless telegraphy in this country 
on a commercial basis. It seems that there is now a dis- 
position on the part of the Post Office to accept the 
experience of the Admiralty as having established the 
practicability and efficiency of the Marconi apparatus. An 
amicable agreement with the British Government it may 
be taken for granted is a condition precedent to the success 
of Mr. Marconi’s scheme for a Transatlantic wireless tele- 
graph service. Mr. Marconi himself is very sanguine as to 
the final issue of a wireless service between the American 
Continent and the British Isles, and ultimately he hopes to 
establish similar communication between Italy and this 
country.and Italy and Argentina. 

International Code Telegraphy.—The Postmaster: 
General has forwarded to the London Chamber of Commerce 
a copy of the revised rules respecting code language and 
cipher in international telegraphy, which will come into 
force on July 1, 1904. The Postmaster-General has added 
a letter to the compilers of codes, who, it is understood, 
are drawing up new editions, pointing out that whilst the 
conference in London in 1903 had decided to admit artificial 
combinations on the same footing as real words, the admis: 
sion of such artificial combinations to the benefit of code 
language rested on the assumption that they would be easy 
to transmit, and the use of expressions which are difficult 
to pronounce, and consequently to transmit, would be 
regarded as a breach of the spirit of the regulations, which 
should be avoided by the public in the interests of the rapid 
and accurate transmission of their telegrams. 

Technical Education in South Africa. — The 
announcement of the appointment of Prof. Hele-Shaw to 
organise technical education in South Africa was made in 
these columns some few weeks ago, and we are glad to 
hear that a start has already been made. On Feb. 1 
arrangements were completed for holding the first and 
second years’ courses of the South African School of Mines 
at Johannesburg, the firat and second courses being taken, 
as at present, at Cape Town. The general curriculum is as 
follows : (1) mechanical and electrical engineering and engi- 
neering drawing; (2) principles of mining and minesurveying. 
The fourth year’s class will embrace (1) mining economics, 
(2) surveying, (3) treatment of minerals, (4) assaying, (5) 
mechanical engineering, and (6) electrical engineering. The 
senior professor and professor of mechanical and electrical 
engineering is Mr H. S. Hele-Shaw, and the assistant 
professor Mr. John Orr, of Kimberley. 

St. Marylebone Lighting.—Another hearing in the 
Law Courts, before Mr. Justice Buckley, has given the 
St. Marylebone Corporation an extension until April 30 
for the completion of their purchase of that portion of the 
Metropolitan Supply Company’s undertaking within the 
borough boundary. The consideration for this extension 
has been fixed at £15,000, to be paid before the end of the 
present month. The supply company have asked to be 
heard before the Select Committee which will consider the 
Bill promoted in Parliament before the Borough Council, 
but owing to an objection this question will have to be 
settled by the Court of Referees. It will be an interesting 
point as to whether the company is, under the present 
circumstances, entitled to be heard as a ratepayer. The 
Corporation is making application to the London County 
Council for a loan of the amount yet to be authorised by 
the Bill. This Bill is to be amended to allow of the Cor- 
poration leasing the undertaking to a company if desired. 

Technological Scholarships. — The educational 
department of the County Council for the West Riding 


"s 
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of Yorkshire have just issued Part 2 of their programme 
for 1904, which deals with scholarshipe, free studentshipe, 
and exhibitions. The dates for applications for these 
various educational aids are given on the first page, and 
they should be consulted promptly by any Yorkshire 
studenta, as the closing date for certain of the scholarships 
is the 21st inst. The details given of the large number 
of scholarships and exhibitions available is also worthy of 
careful study, and the County Council is to be oongratu- 
lated on the wide scope of its programme. There are 
offered this year four technological scholarships, each of the 
value of £60. The awards are made for one year, but they 
will be renewed for a second year if satisfactory progress is 
made, and for a third year under special circumstances. The 
selection of candidates will be mainly based on results 
obtained both at examinations under the South Kensington 
department and the City and Guilds of London Institute. 


A Switchboard Fire.— We learn that a fire occurred 
behind the Trafford Park power station switchboard on 
Friday morning at seven o'clock, due to an overheated 
cable end dropping out of its socket and going to earth on 
the iron framework. Considerable sparking ensued, and 
the rubber cables in the vicinity were burnt up, also the 
wooden platform, before the flames could be got under. A 
booster was short-circuited past immediate redemption, and 
the connecting leads to the other booster were burnt up. 
The machines had toSbe shut down for an hour or so, and 
later on supply at 500 volts only between outers was 
substituted for the usual 250 volts on either side for part 
of the day. An annoying part of the affair was the fact 
that fire-resisting cable should have been substituted for 
the present equipment a short time ago, but other machinery 
overhauling work had been done by the staff instead. 
Otherwise the load could have been transferred from the 
damaged to the sound booster in a fraction of the time 
that it took to extinguish the flames, and to get fresh 
cables connected. The occurrence also draws attention to 
the trouble which may arise from using cables of too small 
a sectional area, or from imperfect soldering between the 
cable and socket. The more mechanical such connections 
can be made the better. 


London Traffic Commission.—At a meeting of this 
Commission last week Lieut.-Colonel Crompton, R.E., gave 
evidence which will be interesting to electrical engineers, 
although it may not be endorsed by many of them. His 
remarks as to the immediate improvement in the etate of 
the London traffic if heavy vehicles were kept close to the 
kerb will be endorsed, however, and we quite agree with 
him that there should be improvement in the roadways. 
He advocated the London County Council buying up corner 
houses at the important corners, and thus providing more 
road space at these points. Another measure proposed by 
him was the provision of alternative routes for congested 
traffic, which routes might be either underground or over- 
head. He was opposed to the construction of tramways in 
Central London. It is with his general statement, however, 
that electric tramways do not afford rapid transit that 
electrical engineers will differ. It is interesting also 
to compare the preference given by  Lieut.-Colonel 
Crompton to motor omnibuses with the statement recently 
issued by the London General Omnibus Company. It was 
stated in the daily papers only last week that this company, 
which is most concerned in motor traffic and has tried a 
large number of motor 'buses, has not up to the present 
been able to obtain anything which is likely to be at all a 
success commercially. Earl Russell also gave evidence at 
the same meeting and advocated the construction of more 
viaducts. For instance, there might be one from Fleet- 
street to Ludgate-hill. His next proposal was that 


radiating thoroughfares should be driven from the heart of 
the town to the outskirte. Such roadways would have to 
be 120ft. wide at least, and must cross most of the existing 
roadways by bridges, in order that the traffic on them 
might not be obstructed. Four lines of electric tramway 
should be run under the surface—two for slow traffic and 
two for fast traffic—with stopping places at half-mile 
intervals. Foot passengers would cross by over-bridges. 
The total cost of such roads, together with the acquisition 
of property, might average £2,000,000 a mile. 

German Electrical Combine.—A considerable 
amount of information has now been issued as to the 
amalgamation between the Allgemeine- Gesellschaft of 
Berlin, on the one hand, and the General Electric Com- 
pany of New York and its European offshoots, on the 
other. These statements were prepared for the share- 
holders of the German company, who have now sanctioned 
an increase in the share capital from £3,000,000 to 
£4,300,000. A large portion of this additional capital is 
required for the abeorption of the Union Electricity Com- 
pany of Berlin, and for cementing an alliance with Messrs. 
Brown, Boveri, and Co. With regard to the agreements 
between the American General Electric Company and the 
Berlin Allgemeine Company, relating to the interchange of 
patents, the limitation of markets and the joint develop- 
ment of the Curtis and Riedler-Stumpf steam-turbines, it 
appears that an agreement with the British Thomeon- 
Houston Company has also been concluded by the Berlin 
company in regard to the export trade. In addition to this, 
the British Thomson-Houston Company is afforded certain 
facilities, including the right to financial participation in 
the English branch of the German company (the Electrical 
Company), and in a company which may be formed in 
England for the actual manufacture of Nernst electric 
lamps. On the other hand, the Berlin company reserves 
to iteelf the right of exporting electric manufactures to 
England in addition to steam-turbinea, the construction of 
which has already been commenced at the British company's 
works at Rugby. : 


The Metric System.—Last September Mr. Joseph 
Chamberlain issued a circular dispatch to all the Colonies 
requesting a statement of their views upon a resolution 
passed at the recent conference of Colonial Premiers in 
London with regard to adopting a metric system of weights 
and measures for use within the Empire. Replies have now 
been published, and they may be summarised as follows: 
The metric system is already used in Mauritius and 
Seychelles. The following are favourable to its adoption : 
Australia, New Zealand, Cape of Good Hope, Transvaal, 
Orange River Colony, Southern Rhodesia, Sambia, Northern 
Nigeria, Gibraltar, British Guiana, Trinidad, Leeward 
Islands, Windward Islands ; also, with a reservation that 
it must be adopted in the United Kingdom or in the 
Empire generally, Sierra Leone, Southern Nigeria, Ceylon, 
and Falklands. Hong Kong would take common action 
with other Colonies. The States of New South Wales, 
Victoria, and Western Australia are also favourable, but, 
together with South Australia and Tasmania, consider 
that the matter is one for the Commonwealth Government. 
Fiji is doubtful, but must follow Australia and New Zealand. 
British New Guinea would go with Australia, Jamaica and 
British Honduras need the adoption of the system in the 
United States of America. The practice of India is important 
to the Straits Settlements, who would be followed by 
Labuan ; and the Bechuanaland Protectorate would follow 
the rest of South Africa. St. Helena, Cyprus, Lagos, 
Wei-hai-wei, Barbados, and Bahamas are, on the whole, 
unfavourable. The Gold Coast Colony and the State of 
Queensland are prepared to adopt, but consider that incon- 
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venience would occur. Natal cannot consider the matter 
until some general lines of legislation have been agreed 
upon by his Majesty's Government. No definite answer 
has been given by Newfoundland, Malta, or Bermuda. 
Canada has not yet replied. Writing from memory, the 
resolution of the Colonial Premier in favour of the adop- 
tion of the metric system was permissive only, and did 
not involve, as the most advanced advocates of this system 
wish, the abolition of our present system of weights and 
measures. 

Competition of Electricity with Gas.—A meeting 
of the London and. Southern District Junior Gas Associa- 
tion was held last Friday at the Regent-street Polytechnic. 
An interesting paper was read by Mr. F. Ainsworth, of 
Ilford, on * Domestic and General Gas Supply," in which 
the author gave the results of his personal observations and 
experience in the matter. 
competition has been, and is, most keen, the author's facts 
are most interesting. Mr. Ainsworth complained of many 
things, but especially of the electric incandescent street- 
lighting carried out regardless of expense. The supply to 
the tramways cost 2d. per unit, whoreas the Council supplied 
small motors at 14d. per unit to compete with gas-engines. 
The conditions of supply may, however, not be the same. 
Free wiring slot meters installed in small houses, etc., also 
seem to have been deprecated by the author. The main 
fact, which is most valuable in face of the usual figures 
published in the gas interest, is that the Ilford Gas Com- 
pany found electricity at 5d. per unit a serious competitor 
to gas at 3s. 6d. per 1,000 cubic feet. In the course of 
the discussion, one gentleman remarked that everything 
was topsy-turvy now to what it used to be. In the old 
days, if anyone wanted a gas service, he had to go to the 
outer office of the inspector's department of the gas com- 
pany, take off his hat, carefully wipe his shoes, and speak 
nicely to the inspector; and then, in course of time, he 
would get his request complied with, after signing a very 
strong agreement and depositing some good sovereigns, 
All this had passed, however, and they were converned now 
with the present and the future. There was no doubt that 
electric lighting was a very keen rival to the gas companies ; 
they must admit this, and then make preparation to compete 
with it. For instance, taking the London area, it was totally 
different from others that might be represented there that 
night. They found that the three principal gas companies 
were constantly losing consumers by the hundred. That 
was to say, they were taking out meters sometimes running 
into four figures. It would be apparent to all that, in the 
case of a large improvement like the thoroughfare from the 
Strand to Holborn, when the County Council pulled the 
houses down the meters came out in very large numbers, 
and they were not replaced, because the space was filled up 
with very large buildings which were at once wired for 
electricity. It was then explained that the increased 
demand for gas-engines had kept up the quantity of gas 
used. 

Electric Railways.—On Friday evening last the 
lecture at the Royal Institution was given by Mr. Alexander 
Siemens, who chose for his subject “New Developments in 
Electric Railways." The lecture was largely illustrated by 
lantern slides, which enabled Mr. Siemens to explain clearly 
the details of the Berlin Overhead Railway, the Langen mono- 
rail line between Elberfeld and Barmen. He explained that 
theselines, which were comparatively short ones, resembled 
tramways in the character of their traffic, continuous-current 
motors were employed, using currents at low voltage, but 
for main lines it was evident that the requisite energy must 
be supplied by high-tension currents. With this conviction, 
in 1802 Messrs. Siemens and Halske had shown experi. 


Coming from Ilford, where the 


mentally at Charlottenburg & small line working with a 
three-pbase high-tension alternating current collected from 
overhead conductors, and in 1898 they constructed a 
similar line in which a current with a potential of 10,000 
volts was employed. This latter waa the forerunner of the 
high-speed trials of last year on the Marienfelde-Zossen 
military line. In November, 1899, a syndicate was formed 
to carry out these trials, and two firms, Messrs. Siemens 
and Halske and the Allgemeine Electricitats - Gesell - 
schaft, were asked to design cars to attain a speed 
of 125 miles an hour. Various preliminary experi- 
ments had first to be carried out, and the actual trials 
did not begin till 1901. The permanent way not 
being in very good condition, the highest speed attained 
in that year was 100 miles, but the trials were sufficient to 
demonstrate the adequacy of the system of construction 
used for the conductors, the collectors, the motors, etc. It 
was not possible to arrange for the relaying of the line in 
1902, but in 1903 it was brought up to the standard of a 
Prussian main line for express traffic, with the addition 
of special guard rails, which, however, in fact, were not 
required; and in the autumn the cars of both firms 
attained speeds of over 125 miles an hour. It might be 
said, therefore, that the technical problem of applying 
electric traction to main lines at high speeds was solved. 
But it was premature to say electricity could be generally 
adopted on them. On the Zossen line there was no curve of 
less than 2,180 yards radius, and the worst gradient was 1 in 
200; on existing lines the conditions were very differont, 
and if the same results were to be repeated it would be 
necessary to build them in a similar manner. This would 
require a very large outlay, which could only be warranted 
by an enormous traffic, and it must be remembered that the 
economical result would always decide the issue, though 
due consideration should be given to the proverb Time is 
money." In the course of his lecture Mr. Siemens also 
referred to other instances of the use of high-tension 
currents for electric traction, such as the three-phase system 
of Mesers. Ganz on the Lecco-Sondrio Railway, and the 
single-phase systems of Mordey and Jenkin, Lamme, the 
Union Electric Company of Berlin, etc. 


Electric Traction on Ordinary Railways.—On 
Feb. 13 delegates of the Swiss Government Commission 
for Electric Plant and of the Swiss State Railways 
inspected the experimental electric traction plant made 
by the Maschinenfabrik Oerlikon, near Zürich, with refer- 
ence to the tests which are to take place on the Seebach- 
Wettingen line of the Swiss State Railways, roughly 
12 miles. An electric locomotive of 400 h.p., fed by single- 
phase current at pressures up to 15,000 volts, was run on 
the temporary track. This locomotive is a new improve- 
ment in the development of electric traction on railways, 
and the first test has shown the possibility of conveying 
eurrent to railway trains on even very long lines in an 
economic and essentially in a simple way. The economy 
is effected by the possibility of collecting very high- 
tension current, and the simplicity is due to the 
use of single-phase current combined with a spacial 
device for collecting the current designed by the com- 
pany. The experimental locomotive is able to pull on 
the level a 500-ton goods train—i.c., about 30 loaded 
trucks—at a speed of 25 miles an hour. The necessary 
current collected from the wire is only 37 amperes, which 
corresponds approximately to that taken off a trolley line 
by a fully-loaded tramcar at a pressure of 500 volte, whilst 
in the case of the locomotive the high-tension makes up the 
necessary energy of 400 h.p. with this small current. The 
new current-collecting device patented by the Maschinen- 
fabrik Oerlikon has been specially designed for high-tension 
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and single-contact lines, and differs essentially from what 
has been done up to the present in this direction, especially 
with regard to simplicity and durability. The contact 
line in the open country consists of a single strong wire, 
which is not fixed on brackets or suspended above the 
track, but is clamped on the heads of the insulators them- 
selves on the top of the poleg at the side of the track at a 
height of 16ft. to 17ft. The space above the track is, 
therefore, completely free, and such contact lines can be 
run on both sides of the track, either connected or inde- 
pendently. Another notable feature is that repairs can be 
made on the contact lines without obstructing the track. 
‘It is only at junctions where several tracks run parallel or 
cross each other, or in tunnels, stations, or under bridges, 
that the contact lines are run over the middle of the 
track, as in electric tramways. The current collector 
follows automatically without shock or sparking the 
contact line whatever its position relative to the track. 
This method of collecting the current permits of its adapta- 
tion to existing railways whatever their clear profile. In 
contrast to the contact arrangements as used up to the 
present, the contact piece of the Oerlikon device, the only 
part subject to wear and tear, is of extremely small mass 
(about 3lb. of metal tubing), is cheap, and easily renewed. 
The device collects the current at any speed, in any direc- 
tion without adjustment, and with the contact wire in any 
position relative to the track. The collector cannot possibly 
foul or tear down the contact line. Should the contact 
piece break or derail, which is a very remote possibility, it 
would fall back into such a low position that no part of it 
could touch the contact line. 


British Patent Law.—In our last week's issue we 
gave a complaint made by Mr. W. Lowry on the action 
of the English patent law as preventing rather than 
encouraging invention. We are pleased to see in this 
Journal of the Society of Arts Mr. C. D. Abel replying to 
Mr. Lowry, and voicing more fully our expression of 
opinion last week. Thus, Mr. Abel says the United States 
and German patent laws may be well enough in theory, 
but in actual practice they are tyrannical, and operate 
to the prejudice of the inventor, inasmuch as in 
both cases the inventor is under the complete thraldom 
of an opiniated examiner, with the result, firstly, 
that he is forced to divide the subject-matter that is covered 
by one British patent into a number of separate patents, 
‘entailing a corresponding increased cost to the inventor. 
Secondly, he has to argue with the examiner—for years 
sometimes—before the latter will allow that the inventor 
has any patentable invention at all, and he may have to 
appeal (in the case of the United States) first to the Board 
of Examiners-in-Chief, then to the Commissioner of Patents, 
and then possibly to the Supreme Court, before he can get 
his patent allowed, all of which, of course, may run the 
inventor into very groat expense, as patent attorneys and 
counsel do not work for nothing. Thirdly, the inventor 
must word his claims, not as he considers best for the 
protection of his invention, but as the examiner thinks 
fit; and the views of the examiner in this respect are 
most peculiar, and not conducive to a plain and straight- 
forward expression of the invention, that anyone could 
readily understand. This is due (I am now speaking 
of the United States) to the existence of the following 
four main rules that have been laid down by the 
examiners of late years: (1) You cannot have a patent 
for & method of operating unless this can be expressed 
entirely without reference to apparatus or machinery ; (2) 
you must not, in a claim for construction of apparatus or 
machinery, introduce any description of the manner in 
which it operates—your claim must be limited to the 


enumeration of the cranks, levers, cams, etc. that con- 
atitute your machine ; (3) you cannot in one and the same 
patent include a method of operation and the machine or 
apparatus by which that method of operating is carried 
out; (4) if your invention is capable of being carried out 
by several modified arrangements, you must take out a 
separate patent for each such modification, as each one is 
considered a separate invention. The result of all these 
wonderful rules is that the poor inventor is obliged to go 
to the expense of perhaps half a dozen patents to secure 
what he has got covered by a single patent in England; 
that frequently he cannot protect the most vital part of his 
invention at all—namely, a certain method of operating 
involved in the apparatus he has invented—and that he 
has to undergo interminable arguments with an opiniated 
examiner before he can convince him that he has any 
patentable invention at all. Mr. Abel also gives figures 
to prove that in spite of the examination the proportion 
of patents held to be invalid in Great Britain, Germany, 
and the United States respectively is practically tho same, 
notwithstanding the strict examinations in the latter two 
countries for novelty. 


The Northampton Institute.—The prize distribution 
at the above institute on Friday last was well attended 
by prominent men interested in technical education. Lord 
Kelvin distributed the prizes, and in the course of his 
speech said he had had an opportunity of seeing part of 
the electrical engineering department of the institute, and 
he had been greatly struck with the splendid arrangements 
in the engineering laboratory for giving scientific instruction 
in the most practical way. A large proportion of tbe 
students were already engaged in practical work, beginning 
to earn or earning their livelihood, and it must be a great 
benefit to them to have the scientific. instruction which the 
institute afforded. The scientific aspect of this work was 
more interesting to him than he could express. When 
they thought of the great discoveries of Faraday in England 
and of Henry in America, and the succession of workers 
from their time to the present day who had added so much 
toour knowledge, they could not help being struck with 
the enormous progress which science had made within 
& comparatively short period; and perhape that progress 
had been even more remarkable and striking at the 
beginning of the twentieth century than during the whole 
of the nineteenth centnry. Many of these discoveries were 
for the moment in the realm of pure scienoe, presenting no 
prospect of practical application; but what was to be 
thought of a scientific investigator who only looked for 
an immediate practical application of the result of his 
labours? The electrical discoveries of Faraday and Henry 
would never have been made if those great men had con- 
tented themselves with asking, Cui bono ?—who will benefit 
by them? Even at the Northampton Institute he trusted 
that at least part of the object of the instruction was to 
give happiness to those who were learning, and to give 
them some insight into the laws of Nature. He believed 
that the everyday workman would be all the happier for 
knowing something of the laws of Nature developed in 
the work he was called upon to perform. The habit of 
mind of thinking scientifically and bringing scientific 
knowledge to bear on the practical work of life would 
not only contribute to the work being well done, but 
would largely contribute to the richness and mental wealth 
of the world. He trusted that the students would learn a 
good deal at the institute which would remain with them 
and be a valuable possession to them as long as they lived, 
Prof. Walmsley, in the course of his annual report, said 
that on the educational side the work done by the students 
continued to be satisfactory, and the average number of 
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hours worked per student was again high. These student 


hours, in his opinion, was a better test of the work done by 
the institute tban either the number of individual studente 
or the number of class entries. The total worked was over 
95,000, excluding all who had not reached 20 hours. As 
remarked in previous reporte, the very specialised work of 
the institute does not lend itself well to brilliant resulte in 
outside examinations and competitions, but the successes 
obtained both in examinations and competitions were 
gratilying. In the examinations of the City and Guilde of 
London Institute & number of medals and prizes were 
obtained, and in the open competitions for the London 
County Council's scholarships in artistic crafts work, 14 
exhibitions and scholarships were obtained as against eight 
in the preceding year. The electrical engineering depart- 
ment still continued to attract by far the greater number 
of studente, and ite work was steadily developed during the 
period under consideration, espeeially in the direction of 
the laboratory work and equipment. Laboratories, work- 
shops, and lecture-rooms are now overcrowded, and students 
have been turned away in greater numbers this year than 
before. Additional accommodation was very urgently required. 
Prof. Walmsley also referred to the special work in 
technical optics done at the institute. Speaking of his 
tour in the States, he said that on bis return he had recom- 
mended that the day courses in engineering should be 
extended from two to four years, and that, if possible, 
arrangements should be made for two periods of six months 
each in commercial workshops to be included in the train- 
ing. Before his tour he considered that the two years’ 
course followed in the pioneer classes was far too short for 
the work to be done efficiently, and this conclusion was so 
materially strengthened during his tour that Le had no 
hesitation in making the recommendations which were 
adopted by the governing body. The programme of music 
and the exbibition of the workshops and laboratories were 
as interesting as usual. 


Transatlantic Engineering.—At their ordinary 
meeting on Thursday evening last week the members of 
the Institution of Electrical Engineers engaged in a well- 
sustained discussion on Transatlantic engineering and engi- 
neering schoole—a subject which had been introduced by 
Dr. R. Mullineux Walmsley at the previous meeting in an 
exhaustive paper, and the discussion of it opened by Prof. 
H. E. Armstrong. Personally, Prof. Armstrong took a 
rather sceptical view of American ways and American ideas 
of things, and declared tbat American experience was not 
going to be of very much use to us except in teaching 
us what not to do. American colleges were bebind 
us from the practical point of view, and we had not 
such an enormous amount of leeway to make up. 
Indeed, they had scarcely emerged from the academic 
stage, and there was a lack of depth in a large part 
of the American training. In England the endeavour 
should be to throw a larger proportion of the training on 
to the works, and thus encourage development on the prac- 
tical side. Major-General Webber reopened the discussion 
at last week’s meeting by giving a résumé of the proceedings 
at a conference held last September under the auspices of 
the Education Board, at which representatives of many 
scientific institutions, including this institution, were present. 
The outcome of this conference was that it was suggested 
that there should be one common standard for examination 
of students who had completed their course of secondary 
education. It seemed to him that the suggestion that there 
should be a “culture” or “leaving” examination outside 
the examinations now enforced by the Institution of Civil 
Engineers would be acceptable to all. Quoting the words 
of one of our ablest statesman, he was of opinion that 


students between the age of 12 and 16 should learn to 
think Imperially just as American students learnt to think 
" Americanly,” Mr. Symons, chairman of the Students’ 
Section of the Institution, followed, remarking that American 
students had many more opportunities of gaining know- 
ledge than English students, and he advocated the exten- 
sion of the present system of giving courses of lectures on 
special subjects. Prof. Unwin thought the suggestion that 
we were far behind America in technical education was some- 
what exaggerated. His own feeling was that on the whole 
the English student entering a technical college was better 
prepared than the American student. Referring to college 
curricula, he advocated students specialising in one particular 
subject in the fourth year, but not before. He eulogised 
the college workshop, but held that it in no way obviated 
the necessity for proper workship training afterwards. He 
doubted very much whether it was desirable for lads to 
enter the engineering profession unless they could support 
themselves for the first five years. The discussion was 
continued by Mr. A. P. Trotter, who quarrelled with 
the phrase, “technical education,” declaring that the 
education should come first. He asked, Was it the 
manufacturers’ fault that they didn’t appreciate the 
student turned out by the colleges, or was it the 
fault of the colleges in not supplying the right article? 
So-called technical education should be directed very much 
more than it was to the general principles of the science, 
which, if properly learnt, a man of ability could apply 
in a practical manner afterwards. Prof. MacCormack 
emphasised the importance of secondary education and of 
instilling in students the principles of science. He thought 
that when colleges had before them a scheme approved by 
manufacturers and engineers generally, they would set 
about adopting that scheme, and the only thing that would 
be wanting was money to enable the scheme to be carried 
out properly. Dr. Glazebrooke argued that the root of 
this question lay in the question whether the colleges were 
turning out the right sort of material for manufacturers, 
and expressed the hope that the enquiries which were now 
going on would have good results. He questioned whether it 
was necessary or indeed wise to fit up our laboratories on 
the colossal scale adopted in America, and advocated simple 
apparatus for giving instruction in preference to elaborate 
equipments, which tended to become more or less museums, 
and often defeated their own object. Mr. Harrison 
eulogised the work of the unendowed institutions, and 
urged that manufacturers with large works at their 
disposal should come to the help of the colleges and 
grant facilities for students to pick up practical know- 
ledge at their works. Some remarks followed from 
Mr. W. R. Cooper and Mr. Buckmaster. The latter 
thought that what most employers wanted in a student 
was the power of calculation, the power of expression, the 
power of observation, and the power of drawing. Dr. 
J. A. Fleming referred to the special work of engineering 
education in London, where there were at the present time 
12 institutions in which there were fairly well-equipped 
engineering laboratories, and where, including evening 
classes, there were over 6,000 students taking instruction 
in engineering. What we lacked in London as compared 
with Continental and American cities was the want of 
coherence and specialisation in our teaching. Mr. Lineman 
and Prof. Smith also spoke, the latter contending that 
much of the money laid out on engineering laboratories 
was ill-spent. Dr. Walmsley shortly replied. In the main 
he agreed that the English student entering a college was 
as well prepared as his American confrére, but only in 
3ertain instances, as, for example, in the case of such 
colleges as the Central Technical. He said he would com. 
municate his reply in full to the Journal, 
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BRIGHTON MUNICIPAL TELEPHONES. 


commenced. The scheme has been carried out under the 
advice of Mr. A. R. Bennett as consulting engineer, and 
Mr. D. J. Barnes, the resident engineer and manager, has 


This telephone undertaking has been at work unotficially 
for some months, but without making any charge to what 
may bo now termed the subscribers. In starting the under- 


MR. D. J. BARNES, RESIDENT ENGINBER ALDERMAN H. CARDEN, CHAIRMAN OF THE NR. A. B. BENNETT, COKSULTING 
AND MANAGER. BRIGHTON TELEPHONE COMMITTEE. BNGINEER. 


taking the Corporation decided that they would not make | had charge of the undertaking from the first. The cbair- 
any charge for the service until 750 instruments had been | man of the Telephone Committee at Brighton is Alderman 
connected. This number has now been reached, and from | H. Carden, and his energetic control has kept the under- 
March 1 the Corporation telephone exchange at Brighton | taking well before the public since the informal opening on 
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FIG. L— Map of the Brighton Telephone Arca. 


enters into the commercial stage. The telephone license | Oct 5 last. Alderman Carden believes in active com 
for the Brighton district was issued to the Corporation in | petition, and, as has been noted in our columns, his actions 
April, 1901, and it will expire in 1926. It was not, how- | have not always had the appreciation of the National Tele- 
ever, until March last year that construction work was first | phone Company. One of the chief causes of friction has 
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been the fact that the Corporation bas been giving tele- | is a satisfactory feature, however, that at Brighton only a 
phone service without making any charge for the same. very small proportion of the subscribers come under the 
The assistance of the Postmaster-General has been sought | last three rates. At the time of our visit, when there were 
to prevent this, but the matter is now cleared up by the | 639 instruments connected, only 18 subscribers were on the 
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Fid. 2, — Laying the Telephone Ducts at Brighton by FIG. 4, —View of the Incoming Cables and Frames for Heat Coils, 
essrs. W. T. Henley and Co. Ligbtníug Arresters, Testing, etc. 


initiation of charges as the agreed number of subscribers | message-rate system of charging and none on the party line. 
has been exceeded. Before proceeding to describe the | The National Telephone Company previous to the intro- 
technical details of the undertaking, it will be interesting to | duction of competition were charging £10 for unlimited 
give the commercial figures connected with telephone con- | servi:e. This they are unable to reduce without making a 
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Fig. 5.— The Cahle-Layiug Equipment at Brighton. 
nection on the two systems. On tho Corporation exchange | similar reduction in a number of other towns of about the 
tbe subscriber has four options He may pay £5 10s. for | samo sizo as Brighton. In order, therefore, to compete they 
unlimited service or £3. 10s. together with 1d for every | have introduced limited service rates which are as follows: 
outward call. The charge for unlimited service on a two- | A subscriber may pay £5. 10s. per annum, which includes 
party line is four guineas, and on a four-party line £3. It | all calla up to 2,500 each year free, or £5 per annum tQ . 
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include all calls up to 1,800. Any messages above these | upto date. It will be 5 to see what the result 
are charged at jd. per message. On a two-party line | would be of an application asking the company to introduce 
unlimited service is given for £3.10s. Again, on a 10-party | the same terms in other towns where there is no competi- 


Fie. 5, — The Brighton Municipal Telephone Exchange. 


line subscribers must guarantee 1d. per day and pay 1d. for | tion. This was tried at Bournemouth, but up to the 
all calls. On a 20-party line the annual charge of 25s. must | present without success. In desiguing the telephone 
be guaranteed and id. per call. It will be seen that these | system for Brighton the Corporation have, on the advice 

of their consulting engineer, gone into the matter on a large 


Fic. 6.—Side View of the Switchboard. Fic, 7.—The Back of the Brighton Switchboard. 


scales make the National Telephone Company's service | scale. Thus the present switchboard is put up for 1,000 
more reasonable than connection to the Corporation system. | subscribers, and extensions making it a 2,000-subscriber 
Besides this, the company have entirely reorganised their | board are already on order. The underground cable syste n 
exchange and distributing system so as to bring it thoroughly | has been laid down for 2,000 subscribers, and ample spare 
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ducts provided for more cables in the future. Again, the 
Corporation have obtained a loan of £47,000 for telephone 
apparatus, out of which only £26,000 has been spent at the 
present time. At the time of our visit, apart from the 
subscribers connected, which numbered nearly 700, there 
were no less than 900 waiting for connection, so that the 
above provisions for extension will soon be needed. Within 
the year from the opening up of the ground no less than 33 
miles of ducts have been laid, into which 19 miles of cable 
had been drawn. Also some 230 miles of overhead wires, 
carried on 609 poles, had been erected. For this work 
No. 18 wire is used for connecting up subscribers, and 
No. 14 wire for the main junctions. 

The map (Fig. 1) shows the area over which the Corpo- 
ration of Brighton have to give telephone service, and ais 
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The underground cables are drawn into Doulton ducts 
of the same type as were used within the London ares. 
These were laid and all the street work done by Messrs. 
W. T. Henley's Telegraph Works Company. In. Fig. 2 
we illustrate some of this work in Progress, and the 
octagonal ducts can be seen being laid in concrete. In 
certain of the main streets the ducts for the telephone 
cables were laid under the tramway track before the tele- 
phone department commenced working. This saved a 
considerable amount in opening up the street, but it has 
increased the cost of drawing-in, as access can only be 
obtained to the ducts when the tramways are not working. 
The whole of the cables used up to the present have been 
manufactured and laid by the British Insulated and Helsby 
Cables, Limited. Nineteen miles of cable have been drawn 
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Fig. &— Diagram of Connections of the Ericsson Bell Telephone Company's Telephone Switchboard at Brighton. 


indicates the work which has been done up to the present. 
The black linee, or filled-in roadways, repreuent those roads 
in which cables have been laid, d. the dotted lines indicate 
the junction wires which have been carried overhead to out- 
lying districts. The longest junction line at present is that to 

urgess. Hill, which is carried overhead from a point half a 
mile beyond the borough boundary. The sub-exchange 
opened at Burgess Hill has been most successful, and 

ready 42 subscribers have been connected to it. Junction 
wires to Old Shoreham have also been constructed. There 
will in the future be considerable extensions in the junction- 
wire system, but up to the present the energies of the staff 
are being devoted to the work within the borough boundary, 
and to the conneoting up the large number of applicants, 
which can be more easily dealt with. 


into ducts, in which case the cable is lead-covered only. A 
few of the extensions to the terminal poles are made with 
armoured cable laid in wooden troughing. In all cases the 
insulation of the two wires for each subscriber is of paper, 
and there is a considerable amount of air-apace around the 
copper cores, which decreases the specific inductive capacity. 
The largest-sized cable used in Brighton at present contains 
512 pairs of wires; the smaller sizes used for distribution 
contain respectively 12, 24, and 48 pairs. In the illustration 
(Fig. 5) we show the cable-laying equipment at work. In 
the centre is seen tho air- pump by which dry air is forced 

through the cable in order to remove any moisture before 
the ends are sealed. This photograph is taken outside . 
the old Pavilion, above the kitchen of which the telephone 
exchange has been erected. In Fig. 4 we illustrate 
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the first floor under the exchange, at the point at 
which the lead - covered cables are brought in. By a 
neat arrangement of air-pipes, seen to the right of the 
illustration, dry air can be forced under pressure into any 
or all of these cables. "The lead pipes used for this purpose 
are connected through air cocks on a common main to this 
pump. They start from the lead covering immediately below 
the pothead in which the jointe are made. Air pressure 
is obtained from a motor-driven air-pump, and in the event 
of a leak occurring, the leaky cable can be located by turn- 
ing off the air-cocks one after another. Up to the present, 
however, there has been no trouble due to leakage in the 
lead envelopes of the cables. 


r 
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Fie. 9. —Diagram illustrating the Ringing Key Arrangement. 


In Figs. 5 and 6 we give views of the exchange itself, 
which is situated on the first floor. The room is exceed- 
ingly well lighted, and there is ample room in it for the 
extension of the board until 4,500 subscribers bave been 
provided for. In Fig. 7 a view is given of the back of this 
switchboard, which is screened from dust by means of roller 
blinds. These were, of course, pushed up out of sight at 
the time the photograph from which this block was prepared 
was taken. The details of the board, which was supplied 
by the Ericsson-Bell Telephone Company, are good, and the 
work of erection under Mr. Barnes's supervision leaves 
nothing to be desired. In order that our readers may 


that for calling, the series system is adopted. 
This avoide the necessity of using relays (with their 
many disadvantages) for cutting out the calling indicator. 
When the subscriber lifts his telephone to call the 
exchange, L1 is momentarily earthed, thus closing a 
circuit from the calling battery through the subecriber's 
indicator, the inner springs of the answering and multiple 
jacks to L1, and back to the battery by earth. When the 
Operator inserts the answering plug the inner springs are 
parted, thus cutting off the calling battery and indicator, 
and the fifth spring is pressed against the stud in connec- 
tion with the “engaged " test battery, which is thus con- 
nected to the bush of each multiple jack. Having now 
indicated how a call is received, we turn to.the cord connec- 
tions. The combined speaking and ringing keys are shown 
in the through position in the diagram. In reply to a call, 
the operator inserts the answering plug in the -calling 
subscriber's jack, which is situated immediately below the 
corresponding line indicator (at the same time restoring the 
indicator automatically), pulls the key over to the spesking 
position, and ascertains what number is required. This 
done, she makes the engaged test in the ordinary way, 
touching the bush of the wanted subecriber’s jack with the 
tip of the ringing plug. If the line is engaged in another 
part of the room, she is immediately warned that such is 
the case by a click in her receiver. The connections which 
effect this are easily traced on the diagram, and are as 
follow : The test battery being connected to the bush of 
the jack as already explained, the current ia conveyed from 
the tip of the ringing plug through two outer springs of 
the key (the key already being in the speaking position), 
half the secondary winding of the induction coil, half the 
operator's receiver, and the 500 ohms resistance coil back 
to the battery. If there is no click, and the wanted line 
is, therefore, disengaged, the ringing plug is pushed home, 
and tho subscriber called by pushing over the lever of the 
key to the ringing position, which operation switches the 
current from the motor-driven magnets on to the line. On 
letting go the lever, the key returns to the through position 
automatically. 


(13 i000 Galvanometer 
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TId. 10. — Testing Board as designed by Mr. R. Dolman. 


follow the details of this exchange, we give in Fig. 8 con- 
nections of the same from the cross connecting and test frame. 
On leaving the *' pothead on the underground cable, the 
wires rise to the tabs on the heat coil and lightning arrester 
strips immediately above on the cross connecting and test 
frame. They are then carried across the frame by means 
of asbestos-covered wire to the test jacks at the opposite 
side of the frame. From thence they are carried to the 
switch-room on the floor above in asbestos-covered cables, 
each containing 20 pairs. They are then soldered to the 
line springs of the multiple jacks, as shown in the diagram, 
and then branched off to the corresponding jacks on each 
section. Full advantage is taken of the “branching” 
system for speaking purposes, but it will be noted 


To Telephone 
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Test Plugs 
& Switch 
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Exchange or 
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The clearing indicators are wound so that it is possible 
for subscribers to ring through to each other without calling 
the exchange. This prevents the operator's time being 
taken upin ringing subscribers a second time if they are 
dilatory in answering, and so helps the speed of switching. 
It will be noticed that there are two clearing indicators, 
one eem to tne answering plug and the other to 
the calling plug. When the called subscriber answers, the 
latter indicator drops and shows the operator that all is 
well with the connection. It is then restored mechanically. 
When either subscriber replaces his telephone the line is 
momentarily earthed, as in calling, and completes a circuit 
from the battery to the centre point of the clearing indi- 
cator, speaking key, and plug to line, back to the battery 
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by earth. The two lines being divided by means of the 
transformer only, the indicator corresponding to the sub- 
scriber who replaces his receiver drops. The operator does 
not clear until the originating subscriber’s indicator drops. 
When the cords are replaced, the clearing drops are restored 
automatically. 

. We now come to the connections of the Post Office 
section (shown on right of diagram, Fig. 8) The sub- 
scriber pene a trunk connection makes the call in the 
usual way, and the operator passes it on to the Post Office 
by means of an outgoing call wire which is within reach of 
any operator at the board. Until the call matures it is 
dealt with by the Post Office operator, who then passes her 
demand to the Corporation junction operator over the call 
wire in exactly the same way as an incoming call, at the 
same time giving the number of the junction she requires 
the subscriber on—thus, 500 on 6. Each of the junction 
wires ends in a plug on the Corporation board. The 
operator then takes up plug No. 6, makes the engaged 
test in the usual way, and presses the plug home. She 
then pushes the key to the ringing position, and on this 
section of the board it remains there until the subscriber 
answers the ring, when it returns automatically to the 
through position. The reason for this is that if the 
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Fic. 11.—Diagram of a Subscriber's Instrument, E R shows the points 
] where the extra receiver can be connected, 


key were in the through position before the subscriber 
answered, the Post Office would receive a false clearing 
signal through the line being earthed when the telephone 
was 80 1 The method of obtaining this result is seen 
in the separate diagram (Fig. 9). When the key is pressed 
to the ringing position, the current is sent out through a 
double-wound electromagnet, the armature of which is 
provided with a clutch which holds the key back. So long 
as the current is passing through both the wires the magnet 
is not energised, but so soon as the subscriber raises his 
receiver one side of the line is momentarily earthed, and 
(the ringing generator being also earthed) the current 
ceases to flow through one wire of the coil (having a path 
of less resistance through the earth), the magnet is 
energised, and the armature attracted, thus releasing the 
key, which then returns to the through position. 

When the subscriber replaces his telephone on comple- 
tion of the conversation, a circuit is closed from the battery, 
through the relay, resistance coil, key, plug, and line, back 
to the battery by earth. This energises the relay, attract- 
ing both tongues, which are retained in this position by 
the current from the same battery now obtaining its 
circuit through the coil of the relay, the contact point and 
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tongue on the left-hand side to line A, through the Post 
Office clearing indicator (thus signifying that the conversa- 
tion is finished) back through the B line, tongue and con- 
tact on P ien side of relay, to battery. ving now 
received the clearing signal, the Post Office operator with- 
draws the plug and causes a current to flow to line of equal 
voltage to that flowing from the Corporation battery, but 
in the opposite direction, thus neutralising the effect of the 
latter on the retaining relay. The tongues of the relay now 
fall to their normal position, and the Post Office current 
has a circuit through the Corporation clearing indicator 
and plug-socket contact, thus indicating that the line may 
be cleared. The junction operator then withdrawa the 
plug, which, on returning to ita socket, breaks the circuit, 
and the position is normal. 

The apparatus used for “rough testing” the lines was 
designed by Mr. R. Dolman, the chief inspector, and is 
exceedingly simple and easy of manipulation, as will le 
seen in the diagram (Fig. 10). The switch has four 
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sitions—viz.: (1) to detect an earth fault on the 

wire ; (2) to detect an earth fault on the A wire; 
(3) to detect a short-circuit or disconnection on the loop 
or 8 fault in subscriber's instrument; (4) speaking position. 
If an earth fault is being tested, the two-volt fedes is 
first used so as to obviate any damage being done to the 
galvanometer if the earth should be of low resistance. If 
it is of high resistance, the two-way switch on the left is 
turned to the right, thus bringing in the full voltage. For 
the loop test the four-volt battery is used. It will be seen 
that with the main switch to the left the B wire is under 
an earth test. By moving the switch one stud to the right 
the A wire comes under a similar test, the two left-hand 
studs holding the earthed battery (of either voltage) for 
both the A and B wires. To make the loop test the switch 
is moved three studs to the right, which disconnects the 
earthed battery and brings a small voltage in circuit with 
the galvanometer and the loop. To bring the telephone in 
circuit, the switch is moved full to the right. An ordinary 
intermediate-through switch is used to switch the apparatus 
to line or exchange side at will. The mechanical part is 
arranged so that it combines ease of manipulation with 
the maximum stability. It is also seen that the running 
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generator is brought in circuit through an ordinary six- 
point plunger key, so that subscribers’ bells may be adjusted 
under ordinary working conditions. 

The ringing current inside the station is provided by an 
Ericsson-Bell magneto, which is driven by a belt from a 
small Lundell motor. This motor, which is about } b.p., 
is supplied from the town main. At the present time the 
current for signalling is obtained from Leclanché cells, but 
these in the near future are to be replaced by secondary 
batteries. The whole of the instruments were also supplied 
by the Ericsson-Bell Company, and Fig. 11 gives a diagram 
of their connections. It will be gathered from the above 
that the common battery at the exchange gives the call 
when the subscriber lifts the receiver from the hooks, but 
that the magneto of his instrument is used for through 
ringing, which arrangement has many advantages. A neat 
device for three-subscriber instruments connected to a 
common line is shown in Fig. 12. By means of this a 
plug connects any one instrument on to the exchange and 
all the cords usually employed are avoided. 

The progress made at Brighton must be exceedingly 
gratifying to the Corporation, and we were pleased to see 
that such good work was being done in every department 
of the undertaking. Mr. D. J. Barnes, the resident engineer 
and manager, and his assistant, Mr. W. C. Gardner, 
have under them a keen and efficient staff, with the 
result that the cost per instrument connected is being 
kept down well within 
of £25. 10s. This fact and the large amount of loan already 
obtained will give the undertaking every chance of being & 
commercial success before any further loans have to be 
obtained. It is at the enquiries respecting applieations for 
further loans that opposition can most effectually be brought 
to bear against such municipal undertakings. If for this 
reason only, the Brighton Corporation have done well in 
making up their minds in the first instance to spend a 
sufficiently. large sum to give the undertaking a really fair 
start. 

The telephone department at Brighton have also under- 
taken the equipment and, we believe, maintenance of the 
fire-alarm system, which has involved the laying down of 
31 signalling stations, the apparatus being of the General 
Electric Company's make. lls bave also been laid on 
from the fire brigade station to 50 firemen's houses. As is 
to be expected, the Corporation have strongly supported 
their own undertaking, and have given it a jdm amount 
of work to do in connecting up all the waterworks pumping 
stations to each other and to their central office. This 
alone has involved 26 miles of loop. 

In conclusion, we have to thank Mr. A. R. Bennett and 
Mr. D. J. Barnes for their courtesy in affording us an 
opportunity for the preparation of this article. 


MANCHESTER SECTION DINNER. 


The third annual gastronomical function of the Man- 
chester Section of the Instituvion of Electrical Engineers 
was held at the Grand Hotel, as usual, on the 26th ult., 
under the chairmanship of Mr. E. W. Cowan. The diners 
were fewer in number than last year, but the proceedings 
from beginning to end were of à most convivial character, 
and may be best described in the words of the advertise- 
ment of a certain comedy: “It started with a chuckle— 
it ended with a yell!” The good example of the first of 
these dinners, as to the menu being scheduled in our native 
tongue, was not followed, but neither was the bad example 
of last year as to unlimited oratory. 

After the loyal toasts had been honoured, more or less 
musically, that of the Institution itself was proposed by 
Mr. T. L. MILLER (president of the Liverpool Engineering 
Society), coupled with the names of the absent president 
and the local chairman. Mr. Miller was in favour of the 
time limit, and considered that long speeches and short- 
circuits were equally to be avoided, especially at night-time 
The parent Institution would becomerejuvenated from contact 
with its branches, as old people feel younger by association 
with their juniors. He would cordially welcome Man- 
cunians when they paid their official visit to his society 


r. A. R. Bennett’s original estimate 
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in Liverpool. He thought that Mr. Gray’s absence was 
possibly caused by the lamented death of Mr. McMillan, 
and concluded by passing a high compliment to Mr. Cowan 
for his labours in connection with the section. 

Mr. E. W. Cowan, in replying, said that the Manchester 
Section was worthy of the industry, and he hoped that it 
rendered service to it. Their meetings were equally devoted 
to work and the pleasure of foregathering, and this inter- 
communion tended to remove hindrances to advancement 
such as he had referred to publicly lately. He mentioned 
the approaching reunion with the Liverpool Engineering 
Society, and hoped that the travelling facilities between the 
two towns might soon be increased, as after a recent dinner 
there he had found it impossible to get home the same 
night, which was a cause of domestic trouble that did not 
need referring to further. He certainly had done his share of 
work as secretary, but latterly had less and less to do, until 
now, as chairman of the section, he did nothing at all but sit 
in a conspicuous and embarrassing position at meetings aud 
watch the other people work. He called for an expression 
of opinion from the assembly as to the work of the present 
hon. secretary, Mr. P. A. Ramage, which expression was 
promptly given, upstanding, with the help of the piano, 
and to the drinking of an unofficial toast. Resuming, Mr. 
Cowan spoke of the high-speed living in vogue, aud 
indulged in prophetic utterances which made the com- 
pany's mouths water as to the prospects of good trade and 
the universality of electric application in the future. These 
prognostications included the electrification of the railways, 
the supply of electricity at a farthing a unit, the use of 
radiators instead of fires, and the razing of chimneys. 
Electric trams and the overhead contraptions that obscured 
the beauty of the Manchester sunsets were to be done away 
with ; all vehicles would be propelled by motors, noiseless 
and scentless, upon clean cement roadways, and horses were 
to be exiled without the city gates. Further, treasure- 
seeking operations in public roads by municipal and cable- 
makers’ navvies would cease, and he hoped that the profits 
resulting from these positive and negative changes would 
go ao the pockets of the assembled company, not excepting 

imself. 

The toast of “Our Guests was proposed by Dr. 
BowMAN, who stated that he had met no more sociable 
people than the Local Section for the interchange of 
information and the destruction of edibles dear to 
sx Mane 
r. E. M. LACEY responded for the strangers present, 
and commented on the poor old parent Institution,” 
which had to put up with papers not comparable with 
those given to its progeny. He had much pleasure in 
meeting the leading engincers of the leading city of the 
leading county of the best country in the world: 

Dr. SCHUSTER proposed the toast of The Scientific and 
Technical Societies of Manchester,” although he did not 
know any scientific societies that were not technical, and 
if there were any technical societies that were not scientific 
Heaven help them ! Societies were divided into two classes— 
those who dined together once a year and those who did 
not; and, generally, they were institutions for talking shop. 
The old philosophical societies were the originators of the 
modern movement in this direction, and they were still 
interesting as affording an opportunity of talking nonsense 
without being found out. 

Mr. A. SAXON, president of the Manchester Society of 
Mechanical Engineers, responded to the toast, and brought 
up the matter of a common meeting-place and library for 
the various Manchester technical societies (which was dis- 
cussed at the same function two years ago), towards the 
acquisition of wbich his society was willing to heartily 
assist. Electrical and mechanical engineering overlapped 
so much that it was difficult to say where one began and 
the other ended ; they certainly could not do without one 
another, and he oild assert that electricity had been of 
much good to the mechanical industry. 

Mr. C. D. TAITE, of Salford, toasted “The Entertainers,” 
and Mr. A. S GiLES, of Blackburn, as one of the singers, rose 
to respond, but was not permitted to sit down until he had 
given another song, the company being unsnimous in 
supporting the Chairman's request for the same. 

As an instance of the convivial character of the dinner 
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it may be mentioned that the choruses of the various songs 
given throughout the evening were heartily sung by the 
audience, and, further, that the Chairman's suggestion of 
*" Auld Lang Syne” as the meeting broke up was taken 
advantage of with crossed arms and clasped hands, together 
with the aid of chairs and tables for the quite unnecessary 
purpose (at that stage of the proceedings) of super-elevation. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


667. State clearly the advantages of three-phase working over single- 


p as regards transmission, generation, and aleo motor 
use.— 


668. Oan steel be commercially manufactured by means of electricity ! 
H r^ 5 some process that has been practically tried. 


ANSWERS. 
Question Nv. 659. —Explain fully and give proof of Scott's method fer 
transforming from a two to three phase system of current. 
Answer 10 No. 659 (awarded 78. 6d.).—In the vector 
diagram (Fig. 1) if N E,, N E, N E, be the vectors of three 


Flo. 1. 


E M.F.'s arranged at thirds of a phase to each other it is 
evident that the projections of N E, N E, NE, on the 
vertical give the value of the instantaneous values of the 
E.M.F.'sin pbase 1, 2, 5 respectively with respect to the 
neutral point, at the same instant that e,, e, gives the 
instantaneous potential difference between tbe outer points 
of phases 2 and 3. Imagine phases 2 and 3 to be joined 
by a winding subjected to the same alternating field as 
windings 1, 2, and 3, and assume that the introduction 
of this winding does not upset the symmetry of the three 
E.M.F.'s as regards phase-position and amplitude. It is 
apparent that the middle point, M, of this winding will 

sess a potential exactly opposite in phase to the free 
end, Ei. of the first phase, and the instantaneous value of 
its E.M.F. with regard to the neutral point will be shown 
by the projection of N M on the vertical, N m. If the 
voltage across E,, M, and E, E, be measured, it follows that 
since their amplitudes are in the proportion of 4/3 : 2 (from 
the properties of triangle, E, M E.) the effective E.M.F.’s 
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across these points are also in this ratio; it is also seen 
that the phase of E, E, is in quadrature with that of E, M. 
If, therefore, two windings in quadrature having turns iu 


the ratio of 2: 4/3, one end of the latter winding being 
connected to the middle point of the former, be 
rotated in a magnetic field, E.M.F.’s differing a third 
of a phase from each other will be set up at 
their free ends. Put in another way, if fluxes of 
magnetism of equal strength but in quadrature be 
impressed in two coils, and if both these fluxes follow the 
sine law of variation, the E.M F.’s at the free ends of these 
coils will differ a third of a phase from each other, and will 
be of equal amplitude with regard to a neutral point 
situated a third of the way along the winding having the 
smaller number of turns (which is connected to the middle 
point of the larger winding) from the point of junction of 
the two windings. 


PHASE A 
Fic. 2. 


Fig. 2 shows the practical application of this demonstra- 
tion in Seott's method of conversion from three-phase to 
two-phase, or vice versi. The arrangement consists of 
coupling one end of the (high or low tension) secondary 
of one transformer to the middle point of another trans- 
former secondary. The transforming ratio of the first is to 


that of the second as 5: 2. Hence, if equal E.M.F.'s 
differing in phase by a quarter period be applied to the 
primaries of these transformers, E M.F.’s differing by a 
third of a phase are produced at E, E, and E, If it is 
necessary for safety’s sake to earth the neutral or balance 
point, the earth-plate must be connected to point N such 
that the number of turns between M and N is one-half the 
number between N and E,, when the amplitude of voltages 
between E E, EE, and E E, will be equal. It is obviously 
& balanced system, however, if no earthing point is used, 
and the phase conversion is reversible.—J. A. S. 


Answer to No. 659 (awarded 7s. 6d.). — The Scott 
method of phase transformation finds practical application 
in cases of three-phase transmission, where, possibly owing 
to oversight on the part of the engineers, two-phase plant 
has been installed. By reference to the accompanying 
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B PHASE 
Fia. 1. 


diagram the general connections will be seen. The two- 
phase current is sent into two transformers which have 
different ratios of transformation. If, for the sake of 
simplicity, we take the ratio in case of A phase as unity, 
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the ratio in the B phase will be A (=1:16). Further, the | in B being 58 of that in A. It should be noted that the 
NE point, O, cannot be taken as the neutral point for balancin 
a star network, because the voltages across O D, O E, an 
O F are not equal. It is interesting to aleo point out 
that an exactly similar arrangement can be on gene- 
rators for producing three-pbase current from a two-phase 
wound maohine. She two ranges are wound on the 
armature corresponding to E F and O D. The phase EF 
has 1:16 more conductors than O D, and one end of the 
latter is connected to the middle of the former, the remain- 
ing three ends then being brought to the slip-rings. If the 
ratio of transformer in A phase (Fig. 1) is 1 : 1, the 
simplified arrangement shown in Fig. 4 may be used, thus 
dispensing with one transformer altogether.—C. T. R. 
Answer to No. 659 (awarded 5s.).—Scott’s method of 
converting two-phase current into three-phase, and vice versá, 
is an arrangement of transformers such that, by taking two 


windings of the secondary of the B phase transformer are 
divided into two equal ranges, and to the centre one 
end of the secondary of A phase transformer is connected. 
The remaining three ends of the secondaries of the trans- 
formers then provide the three-phase currente. To explain 
the theory of the arrangement, we must remember that the 
voltages in the two phases, A and B, and, therefore, aleo 
the voltages in the secondaries, differ in phase by 90deg. 
Remembering this, we can proceed to draw out vector 
diagrams for the voltages between the points D, E, and F. 
Starting from E, we may represent the voltage across EO 
by a horizontal line, M N, in Fig. 2. The voltage across 
OD is then represented by N P at right angles, and of such 


a length that SP" ae Then M P will represent the 


voltage across ED. Now take the vol between D 
and F. We have P N corresponding to N P as before for 
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Fic. 2. Fte. 3. Fig. 1.—G, Re Tere MI Tai opel epu Transformers ; 
E. M. F. s in quadrature, a resultant E M.F. is obtained so 
displaced with relation to one of the original E.M.F.'s as to 
lead it by 120deg.; and as a second resultant E M F. is 
obtained lagging 120deg. after the before-mentioned E.M.F., 
we thus obtain the conditions required for three-phase 
currents, and it only remains to so arrange the various 
voltages that we may have an equal E.M.F. in each phase. 
The arrangement and vos are as follows: Fig. 1 
represents two independent single-phase transformers, the 
primaries of which are supplied with current by the two- 
phase generator, G. The secondary of transformer, TI, is 
connected to the middle point, O, of the secondary of T,. 
The phase displacement of the 5 is 90deg., 
whilst that of the secondaries will be 90deg. behind 
their respective primaries when they are on open 
circuit. he voltage generated in the secondary of 
T, is represented in Fig. 2 by A O, and that of half 
the secondary winding ef T, by O B. As these are 


Magy across DO. Voltage across O F is then represented 
by N Q, which, of course, is the same length as M N. 
Compounding P N and N Q, we have P Q as the voltage 

. across D F. Then the voltage across F E is, of course, 
simply Q M. Taking the voltages across the points E, D, 

d F as thus found, and plotting them to continuously 
follow one another, we see they form the closed equilateral 
triangle M P Q (Fig. 5). This is because we took the ratios 
of transformation above specified, for they gave the length 
of M P= v (MN)?+(N PP=MN /14+3=2 M N—that 

is M Q—and the angle P M N becomes 60deg., because 


tan 60deg. = ELI E 

Having now proved that a three-phase voltage is produced 
across the points D, E, and F, and noted the different 
voltages the transformers must be designed to stand, we 
may consider what currents the two phases A and B supply 
when the three-phase side is evenly loaded. To consider 
the currents which flow in transformer windings, it is best 


to (consider the ampere-turns, all the number of turns on ; A 
/ 
X A PHASE | / 
/ 
/ 
/ 
/ 
et 2 a 
Fio. 2. 


Fic. 4. r 


in quadrature, A B is the resultant voltage and relative 
displacement of same. In the same way, A C is the 
resultant between A O, and the other half the secondary 
of T,. Now, if we want the secondary voltage of T,— 
ie, C B in Fig. 2—to equal A B, it will be necessary to 
arrange the windings of tbe two secondaries so that 
CB: A O:: 2: 3. On first looking at Fig. 1, it might 
be inferred that the three-phase connections were star con- 
nected, but on eloser inspection they will be seen to be 
mesh, and that Fig. 2 ie really a clock diagram, from which 
iv will be seen that the three voltages obtained are similar 
to a three-phase mesh-connected alternator, the E M.F.'s 
following each other at intervals of 120deg. The equality 
of the voltages, as mentioned above, holds good at all loads 
providing the balancing is perfect and the quality of the 
load is the same. As, however, unequal loading is bound 
to occur, and consequently the quality (if à mixed load is 
catered for, such as transformers, motors, and lighting) 


the A phase primary and secondary and on the B phase 
primary, N, then on the B phase secondary we have 
1:16 N turns. Then take current in X phase at any instant 
as I sin 6, the currents in the Y and Z phases are I sin 
(0 + 120deg.) and I sin (0 + 240deg.) respectively. The 
current in gecondary of À phase transformer will therefore 
be I sin 6, and the ampere-turns NI sin 0. As the number 
of turns on primary is the same we shall have an equal and 
opposite current. . Therefore, current which is being supplied 
by À phase is Isin 0. Now with regard to B phase trans- 
former. The ampere-turns on windings from E to O are 
58 N I sin (0-- 120), and on windings from O to F are 
58 N I sin (0 + 240). Therefore, total ampere-turns 
between E and F are 58 N I sin (67 120) ＋ 58 N I sin 
(07 240) = — 58 N I sin 6. 

The number of turns on primary is N, therefore current 
in phase B is 58 I sin Ó—that ie to say, the two phases, 
A and B, are not equally loaded with current, the current 
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with the resultant difference of power factor on the various 
phases, this variation in lag of the current in the three 
phases is more detrimental to good regulation of 'the 
resultant voltages than with an ordinary three-phase trans- 
former. The leakage is also variably affected. 


Fic, 5.—G, ‘'wu-Puase Alternator ; „ Trausformers; Mo M3, Two and 
Three Phase Motors; L Lamps. 


Fig. 3 shows diagrammatically an installation on this 
system; but why not generate three-phase current? Three- 
phase distribution is, of course, preferable both on account 
of less copper in the mains and more satisfactory working. 
Such a mixed system as is depicted in Fig. 3 is most 
probably an unknown quantity in England. The applica- 
tion of this conversion is interesting, and probably its best 
use, outside the laboratory, would be to act as a stand-by 
in a three-phase private plant, where the local supply is 
two-phase, or vice versd.— W. W. 


Answer to No. 659 (awarded 55.).—The method of Mr. | 


C. F. Scott for changing a two-phase into a three-phase 
system is shown diagrammatically in Fig. 1. The two-phase 
lines are connected to the primaries of two transformers, 


a A 


Fie. 1. 


the secondaries of which feed the three-phase system. If 
one transformer be wound with a ratio of 10 to 1, the other 


J 3 


must have a ratio of 10 to "S Let a b be the secondary 


of the transformer 10 to 1, and c d that of the one wound 
for 10 to E 
the leads for a three-phase system may then be taken from 
a» b and c. For a proof: with radius equal to 1 describe 
à circle, and from the same centre, witn radius equal to 


d is connected to the middle point of a b; 


af draw another circle. Take any radius, A B, to 


represent the EMF. in a b; draw A d at right 
angles to A B. Bisect A B in E, then A C, the resul- 
tant of A E and A d, will represent in magnitude 


Fio. 2. 


Fic. 3. 


and direction the resultant E.M.F. of c de b. A d 
is drawn at right angles to A B, as, being from the two- 
phase supply, the difference in phase of the E.M.F.’s is 


godeg. A C is equal to A B, because A C?= A E! -C E*— | 


that is, A C = VICES 1. Again, as the 


triangles A E C, B E C are equal in all respects, therefore 
A BC is an equilateral trisngle. There are then three 
E. M. F. s at A, B, and C, each having a phase difference 
from the others of 60deg. Fig. 2 is the construction for 
this proof. Fig. 3 is the explanatory diagram given in 
several text-books. One terminal of the secondary having 
the fewer number of turns is connected to the middle point 
of the other secondary. CE is drawn at right angles to 
A B, and, as before, A B C is an equilateral triangle. With 
this method of connecting up the current may be generated 
and distributed by two-phase, transmission over intervening 
distances being by three-phase. There is by this means a 
considerable saving in cables.—M. 
Question No. 660.—Discuss the advantages and disadvantages of 
parring the equalising bar in a traction and lighting station 
hind thə maın switchboard, or in a trench under engine-room 
floor, beside machines, with equalising and series diverting 
switches on generators. 

Best Answer to No. 660 (awarded 108.).— When the 
equalising bar is placed behind the traction board the 
conditions are as follows. Three cables, each of sufficient 
section to carry the full output of each machine, are taken 
from the positive and negative terminals, and the other end 
of the series winding of each machine to the main switch- 


TO PANELON TRACTION BOARD 
EQUAUSING 


d du 


CHANGE OVER SWITCH. 
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! 
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board. Here they are connected to change-over switches, 
so that any machine may be put on either the traction 
or lighting bus bara as desired. On the traction side of 
the change-over switches there are three contacts from 
which cables go to the panel for each machine. The 
sketch (Fig 1) shows the arrangement in a station I am 
connected with. It will be seen that the cable, C, when 
the dynamo, D, is on lighting is the negative cable, but 
when the dynamo is on traction it acts as the equalising 
cable, and the cable B, which before was not in use, now 
acts as the negative cable. It is because of this arrange- 
ment that all the cables must be of the same cross-section. 
The switchboard attendant has full control of all switch- 
gear. When the equalising cable runs below the engine- 
room floor, the change-over switch is either fixed to the 
dynamo itself, or else to some support close by. Four 
cables now run from each machine, one pair to the lighting 
switchboard and.one pair to the traction board. The 
arrangement is now as shown in Fig. 2. The engine-driver 
will now probably be the person to operate the change-over - 
switches. ! 
As to which is the best arrangement, that has to be 
decided by the circumstances at each generating station. 
Supposing that the traction board was some distance away 
from the lighting switchboard, it would then be most 
economical to have the change-over switches on each machine, 
as a great saving in cable might thereby be effected. Whenever 
the traction and lighting switchhoards are close together, the 
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best plan is to have the equalising bar behind the traction 
switchboard. The advantages of this system over the 
other are as follows: (1) Less first cost owing to the saving 
effected by only having three cables from each machine 
instead of four. (2) In getting another machine on to the 
traction load there is less chance of the change-over switch 
being left in the wrong position. The driver may forget 
to close the switch, and the attendant is waiting in vain for 
the volts to appear in order to parallel the machine on the 
"bus bars. This is not such a small matter as it may 
appear, as through this cause the dynamo may generate 
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an excessive ets ou and possibly damage the insulation 
somewhere. (3) It is an advantage to be able to pull 
out the equalising switch of a machine just being paralleled 
on the bus bars. If the dynamos supplying the traction 
load are rather overloaded, and it is desired to parallel 
another machine in order to help them with the load, when 
the equalising switch is closed, in order to help the new 
machine to generate, it robs the other machines of some of 
the current in their series coils, and thus lowers the 'bus 
voltage. If the peak of the load comes now, then away go 
the volts, and they can only be kept up by pulling out the 
equalising switch of the new machine and waiting for the 
load to decrease slightly, when it should be put in again, 
and if things are now satisfactory the machine paralleled 
on the ’bus bars. (4) The change-over switches being 
either on one of the switchboards or mounted close by, are 
more likely to be kept clean and cool. Whenever possible 
ft is advisable to have the series coils connected to the 
negative poles of the dynamos, as then there are fewer 
points at high potential— i e., only the positive terminals, 
the negative and equalising terminals being at earth 
potential.—W., A. T. 

Answer to No. 660 (awarded 7s. 6d.).—We will first 
consider the method of bringing the equalising connections 


- € 4 


FIG. 1. 


of compound generators up to the switchboard (Fig. 1). 
The advantage of this method is that the equalising 
8witches are under the direct control of the switchboard 


attendant. It is usual to place the equaliser switches 
between the two main switches of each set, and so inter- 
locked that it must be closed before either of the main 
switches, thus ensuring the right polarity of the oncoming 
machine, and alsothat it should take up its proportional share 
of the load. Practically the only objectionstothissrrangement 
that the writer can see are: (1) it is rather more costly than 
the method to be described later, as it means longer cables 
and rather more expensive switchgear ; (2) slightly more 
complicated switchboard connections; (3) it means more 
careful calculation and work to ensure that the conductivity 
of the equaliser circuit of each generator has the samo ratio 
to the conductivity of all equaliser circuits in multiple as 
the output of each generator bears to the total output. 
If this is not so, the total load will not be divided between 
the different machines in proper proportion to their respec- 
tive outputs. 

We will now consider the method of running the equaliser 
cables in a trench or culvert in the engine-room floor (Fig. 2). 
This method is undoubtedly the better way if the generators 
are simply tied together permanently by the equaliser, 
as is done in some power stations. If, however, there is an 
equaliser switch mounted on the dynamo frame iteelf or on 
a pedestal by the side of each dynamo, the disadvantage 
arises of having a separate switch, as there is a danger of 
the machine being thrown into circuit before it is equalised. 
In order to provide against this, the equaliser switch is 
sometimes mechanically connected with the engine throttle, 
so that the switch must be closed before the throttle can be 
opened. This seems the only drawback of running the 
equaliser in a trench with separate switches, but it certainly 
is simpler and cheaper. 

The latest American practice is to have the switch on a 
pedestal, as last described, for larger units, and mounted on 
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the board between and interlocked with the positive and 
negative switches for the smaller units. —MAGNUS H. VoLk 


Answer to No. 660 (awarded 5s.).—When a compound- : 
wound machine is arranged to run also as & shunt machine, 
the equaliser switch is used as positive switch, the positive 
gwitch for compound running being left open. The crowded 
condition of the back of double-pole switchboards, and the 
risk of short'circuits arising therefrom, has led to the use of 
single-pole boards for large machines. The circuit breaker, 
main negative switch, and ammeter are mounted on the 
board, but the positive and equaliser switches are mounted 
on a pedestal near the machine or on an insulating slab on 
machine frame. Since positive and equaliser switches are 
of practically the same potential, their proximity does not 
involve risk of short-circuit. The positive 'bus bar is 
located centrally under the floor and extended to feeder 
'bus through station panel of switchboard. By this arrange- 
ment the series field are very closely paralleled, both ends 
of each series winding being tied by short runs to ’bas 
bars in close proximity to machines. The positive 'bus 
bar is made short, and all positive machine leads to 
this 'bus are of same length to ensure close equalieation. 
Only one lead, the negative, runs from each generator to 
switchboard ; the positive leads of all machines being 
carried to the feeder section of the board through a single 
'bus connection. In cases of reversal or shut down when 
running station at nearly full capacity, facility in working 
all switches with the least possible delay is of the greatest 
importance. Having positive and equaliser switches 
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mounted on or near machines is a decided disadvantage 
from this point of view. With generators of small capacity 
or where distance of generator from switchboard is short 
and fairly uniform for each generator, it would probably be 
considered advisable to mount on each generator panel 
three single-pole quick-break switches, arranged as positive, 
negative, and equalising respectively, circuit breaker, 
ammeter, field rheostat, field switch, voltmeter plug, and 
recording wattmeters; having also the usual separate 
feeder panels and instrument panels.—D. S. 


Answer to No. 660 (awarded 5s.). — An equalising 
bar, coupling all positive terminals of compound- 
wound generators directly together when running in 
parallel (Fig. 1), is chiefly for the purpose of keeping the 
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same E M.F. across the shunt fields of all the generators, 
thus preventing reversal of polarity or any set taking more 
or less than its share of the load, due to the different 
characteristic of the generator or bad governing of the 

rime mover. Therefore, it follows that the connection 

etween the machines must be of as low resistance as 
practicable, and must be of less, or at least the same, con- 
ductivity as path via series winding and 'bus bar on switch- 
board, so that any equalising current will flow along cable 
provided for that purpose; and so to ensure this without 
having to use a very much heavier cable than the main leads, 
the equalising bar is not run up to the switchboard (which 
is usually some distance away), but laid directly between 
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the machines and switches with ample contact surface and 
cross-section, placed either on the machines or on pillars 
near by. Another reason why the equaliser bar is not 
run to switchboard is, of course, the cost of the cable, 
which, if for large units, would be an expensive item. The 
disadvantages of having the bar and switches near machines 


are: (1) that the switchman has to come down from gallery 
to operate switch, and in case of emergency this would be 
a great drawback ; (2) departure from the idea of having 
all switches under the eye of the attendant, so that in case 
of mishap he would see the situation at once without 
having to think. To overcome these difficulties the equaliser 
‘Switches could be placed near machines and be operated 
from main board mechanically or electrically, as shown in 
Fig. 2, by closing or opening small switch or awitehboard.— 
A. T. 


BALLADS OF BUSINESS. 


No. 5.—Trade Terms. 


When from the womb of Time the Wonder comes— 
às With banners flying and with boom of drums, 
The epoch-making marvel of machine | 
+, Which alters types that are to the have been” 
Its goodly points are flaunted far and wide, 
Its bad: REDUCTION TO A MINIMUM” may guide. 


When months have passed and things are still the same, 
The Wonder is a name, and but a name, | 
When unto shareholders the one reply — 

Is handed when they query When?” and Why!“ 

* We beg to tell you that our New Design 

“ [s PRACTICALLY made "—from this opine. 


When orders follow, like the moth bedazed, 

The glare of tests and boasts discreetly blazed ; 

And when the goods are wanted in much haste : 
Unhappy customers! your breath you waste 

If all the guarantee your orders hatched 

Was “ AT THE EARLIEST MOMENT goods dispatched.’ 


And when, in course of time, the Wonders work, 
If in your heart of hearts a doubt may lurk 
As to the promises that hailed their birth, 
While tests cannot be made to check their worth: 
Desire your staff to name them—frank and true— 
If N.B.G., you doubt aright, or N. D. U. 
B. C. H. J. 


APPOINTMENTS VACANT. 


Electrical Engineer, Singapore. Salary £360 to commence. 
Applications to Mr. O. C. Lindsay, M. I. C. E., 217, West George street, 
Glasgow, by April 19. 

Mechanical and Electrical Engineer, Ormskirk Workhouse, 
Salary 35s. per week. Applications by 9th inst. 

Parcels Superintendent, Manchester Tramways. Applications to 
Chairman, Tramways Committee, 55, Viccadilly, Manchester, by 
12th inst. 

Draughtsman for geueral switchgear and controller design. Box 
M 44, Electrical Enyinecr Office. See advertisement. 

Assistant Electrical Engineer, tramway department, Blackburn. 
Salary £150 per annum. Applications to Mr. Alfred S. Giles, Oor- 
poration Electricity Works, Blackburn, by 12th inst. 

Platelayer for tramway work. Southend Corporation. Applica- 
tions to Mr. Ernest J. Elford, O.E., borough engineer and surveyor, 
Southend-on-Sea. 

Assistant Electrical Engineer, Leek. Salary, 39s. per week. 
Applications to Mr. C. Henshaw, town clerk, by March 12. See 
advertissment. . 

Overhead Electrical Equipment Inspector, Swansea, during 
construction of tramways. Wages, £3. 5s. per week. Applications 
by March 19. See advertisement. 

West Riding. The County Council offer four technological scholar- 
ships (each of the value of £60), open to residents within the adminis- 
trative area of ths West Riding of Yorkshire, and available for courses 
of instruction in connection with textiles, dyeing, engincering 
(mechanical and electrical), metallurgy, or other approved industry. 
Particulars may bo obtained from the Director, Education Department, 
County Hall, Wakefield. Sve advertisement. 

Junior Assistant, shift work, ex-pupil or improver for power- 
house or sub-station duties. Salary, £1 per week. Apply, Box D W 4, 
Elcctricat Enyineer Office. | 

Foreman, large London firm of electrical engineers, to take full 
charge of repairing workshop. Applications to Box E 27, Hlectrie id 
Engineer Otlice. See advertisement. 

Draughtsman, Birmingham Corporation Electric Supply Depart- 
ment. Salary, £150 per annum. Applications to Corporation Elec- 
tricity Offices, Birmingham, before March 12. See advertisement. 
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STREET CONGESTION. 


The Traffic Commission enquiring into the congestion in 
London streets is obtaining a number of suggestions, good, 
bad, or indifferent, many impossible owing to the remedy 
being worse than the disease. The London problem differs 
largely from that in other busy centres, in that it is not 
complicated by the tramway question. If, however, the 
advocates of tramways have their way, this trouble will be 
added to others. That it is real will be seen from the 
admissions of Mr. John Young, the able general manager 
of the Glasgow tramways, in a report he has submitted 
to the Tramways Committee. In the report he says: 
„It must be recognised that the rapid development 
of our tramway system is largely contributing to 
the congestion I have referred to. The tramway 
system is not only serving the interests of Glasgow 
proper, but also of Greater Glasgow. And it is the centre 
of Glasgow with which practically all the extended routes 
must be connected. Should, therefore, a central relief 
bridge on the site I suggested be agreed upon in order to 
provide additional facilities for the general traffic to get 
through the centre of the city, it seems worthy of con- 
sideration whether, under the circumstances, a proportion 
of the capital cost might not form a charge on the tram- 
ways department.” Probably there is no living superior to 
Mr. Young as an organiser and as a farsighted man 
for aeeing coming difficulties. It is well, then, to have 
his opinion that congested streets become more congested 
by the admission of tramways. The fact seems so clear 
as to require no consideration, yet the argument of the 
tramway-at-any-price man is usually based upon an opposite 
condition, that tramways relieve traffic. It never seems to 
have occurred to most people that a frequent service neces- 
sarily means a greater use of the street surface. We have 
always in any discussion on tramways to say that under 
proper conditions such aids to locomotion are admirable. 
Our objection is when they are so situated as to increase 
congestion—tbat is, mainly in old, narrow-streeted, busy 
towns. When the etreets are wide, the traffic little, with 
no possible chance of interference, tramways may be justified ; 
at any rate, no one would think of condemning them. 

Mr. Young’s report contains two very important con- 
clusions. The first, as stated, is that in Glasgow tramways 
add to the congestion, and we extend this by saying the 
same result obtains everywhere, the conditions being similar. 
The second point is that “a proportion of the capital cost 
might form a charge on the tramways department.” If 
that conclusion is generally accepted, it amply vindicates our 
criticisms from the earliest period of tramways—viz., that 
unless the conditions are favourable they should run on 
their own ground and not be placed in the public streets, 
Mr. Young’s proposition comes to this—tramways have 
proved detrimental to other traffic, hence tramways should 
pay the cost of restoring facilities to other traffic equivalent 
to that which has been taken away. This conclusion shows 
the good, solid, sound sense of its author. We, however, 
shall be agreeably surprised to see it accepted, and for 
these reasons. Let us take a concrete example—the 
London County Councils tramways. If these tramways 
were saddled with the cost of the loss they occasion, 
they could not be run so cheaply as they are, and 
if they had to provide equivalent facilities for traffic 
to those taken away, they could not be run at 
all The loss because of these tramways falls upon 
all the users of the streets in which they run that 
are in any way impeded in the use of those 
streets. As we have long since pointed out, the individual 
loss is small—the cumulative loss, however, must be very 
large. Further strenuous efforts are being made to extend 
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these tramways in directions in which we think they are 
likely to increase congestion, while no suggestion is being 
made that the capital account of the tramways undertaking 
shall be saddled with the whole cost of providing equiva- 
lent facilities to those taken away. Glasgow will do the 
right thing if it accepts upon its tramway undertaking the 
responsibility suggested. 


MUNICIPAL TELEPHONES.—III. 


Perhaps our best plan in this controversy is now to touch 
on two or three minor points, and first spares." — 

The critic says: One of the principal objections that 
has been made to the municipal telephone estimates is that 
they do not sufficiently take into account the necessity for 
surplus plant." . 

Here, again, the whole question is one of difference of 
opinion between experts, and has nothing to do with 
municipal telephony. The critic merely says he differs 
from Mr. Bennett—that is all. He quotes Mr. Herbert 
Laws Webb, and seems to abide by the opinion Mr. Webb 
expreased, that “the usual margin of spare plant was about 
35 per cent. and that at Glasgow “a margin of 

only 20 per cent. of spare plant was absolutely imprac- 
ticable.” Further, the critic, sfter referring to the original 
Glasgow estimates, says “the surplus plant provided in 
this estimate is only a little over 17 per cent. of the total, 
a lower figure than that pronounced to be impracticable in 
1897." Fancy a critic not seeing in 1903 the fatuousness 
of these remarks, from the very fact that whatever has been 
done at Glasgow has at any rate been f-und to be prac- 
ticable—not impracticable; but here again, what really 


has an estimate which was not carried out to do with work, 


that has been carried out? Nowa word on the general 
point. We appreciate Mr. Webb's remarks. He has been 
a careful observer, but an engineer who troubles his 
head about a definite figure of the kind without 
considering conditions which vary is not worth his salt. 
Emphatically, the engineer who designs for a larger 
number of spares than is absolutely necessary is a fool— 
not an engineer at all. The percentage of spares depends 
absoiutely upon local conditions, and when the exchange 
has reached a fairly developed and constant position, the 
less the percentage of spares the better for the whole concern. 
The mathematical law relating to spares is rigid, accurate, 
and unimpeachable. If the critic does not know this, the 
sooner he furbishes up this part of the subject the better. 
We will only suggest that the value of a spare depends 
upon its being used within & given time, otherwise the 
loss will be greater than the laying of a line when it 
is wanted. See. Could anyone pen a greater absurdity 
than this’? “If we include the spare plant in calcu- 
lating the average capital cost per working subscriber's 
line—which is the proper way of using the figures 
(the italics are ours)—we find that the Glasgow estimate 
of 1900 works out at 225. 18. per line.” Really the 
writer displays a lack of imagination. That poor estimate, 
and that poor engineer—but, Mr. Critic, suppose 80 or 
90 cent. of the spares taken up next year, what is the value 
per subseriber's line then? Evidently not £23. 1s., but 
considerably lees. You may have 1,000 lines and a single 
subseriber, or 1,000 lines and 999 subscribers. Is it not 
absurd to argue that the whole cost of the installation is to 
be put on the one line one day and the next divided among 
999 lines! A manufacturer may have 99 per cent. of his 
machinery standing still one month, and all his machinery 
running night and day the next month. Does he charge the 
customer for the product of the 1 percent. of the machinery 
with the standing charges of all the machinery? Of course 
not; nor is that course pursued with telephone lines. 
The best engineer is he who, carefully considering all the 
circumstances of a particular case, keeps the unremunerative 
part of an installation at a minimum. Spares and surplus 
may be any percentage, the exact figure being determined 
by the prevailing conditions. If our contention is correct, 
the argument of the critic must be considerably modified. 
He is on the right tack when he says: “ Each working line 
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must carry a certain proportion of spare plant, and each 
working line must not only pay ite own way, but also that 
of its share of spare plant." This statement is true, but 
needs a good deal of explanation. As we have previously 
shown, a calculation based upon this idea during the first 


few weeks, or even the first few years, of working is utterly 


misleading and radically wrong; hence we think Glasgow 
right and the critic wrong when the latter goes on to say, 
Therefore the estimating of the spare plant as a separate 
item, giving the idea that it can be brought wholly 
into use at a fixed price to give a fixed additional working 
capacity, is most misleading, and has partly helped to give 
eurrency to the delusive figures on which municipal tele- 
phony so largely relies." What, in the name of goodness, 
are the "spares" for—to be brought into use or to rot 
If to be brought into use, they become productive; if to 
rot, the engineer who put them there, as we have pre- 
viously said, is a fool. The critic really feels that all the 
high-falutin’ nonsense he has written needs qualification, 
and he hedges by saying: “At tbe very beginning this 
would give exaggerated figures, but when a system has 
been working for two years, and has practically caught up 
its orders (the italics are ours]. this method gives a correct 
index of the capital cost per subscribing line.” These 
words give his whole show away. He neither proves that 
two years really brings full and complete. development 
any where much less in Glasgow, nor that. Glasgow has 
* practically caught up its orders "—hence, his lucubration 
so far as Glasgow is concerned is valueless. Did he read 
the report? It saye, “About 800 orders remained to be 
executed” Let us assume these were orders from new 
customers; it then means that 10 per cent. or thereabouts 
of catching up remained to be done, and we may assume 
that the spares would come in handy for the work. A 
point ignored or forgotten by the critic is that in under- 
ground work “spares ” need ducts, and mathematics again 
come into play—ducts filled with spares, or ducts waiting 
to be filled, or ducts or no ducts, all depends upon the 
length of time everything is spare. The great aim of an 
engineer is to briog as much as possible of his plant into 
& revenue-making position at the carliest moment, and 
to keep unproductive capital low. In any underground 
system of telephony the important question is not spares, 
but conduits, and, as has been said, the conduit capacity is 
partly a mathematical problem and partly a question of 
experience—the latter must be depended upon to determine 
the probable requirements. 

The question of depreciation must be left for another 
article, and when this has been considered, all that remains 
for comment is the indictment of the accuracy of the 
accounts. The critic writes over four columns to show how 
badly the accounts are kept and how misleading they are. 
Here are two sentences indicating his views: The remark- 
able point is the small amount of wages paid, considering 
the size and extent of the system. . Ik it really 18 
[tbe italic is not ours, but the critic’s| done, the Glasgow 
Corporation would seem to have solved & problem almost 
as important as that of perpetual motion—the problem of 
getting work done without pay." A Glasgow correspondent, 
giving us information-on this point, says: 


* One would have thought that the fact of accounts 
“ having been compiled by competent officials audited by 
“ a first-class firm of chartered accountants, reviewed by 
“a financial committee, and homologated by the 
“ Corporation itself, was a sufficient proof to the 
" most fastidious critic, and fully demonstrated to 
‘every reasonable mind the accuracy of the telephone 
“ accountancy both in principle and details." 


The critic’s case is a purely hypothetical one, and depends 
absolutely upon the correctness or incorrectness of his 
assumptions, for he refuses the audited figures, and 
imagines what he thinks ought to be. A large part of 
his case depends upon the amount of constructional work 
done by the Corporation’s own men, and if he is wrong 
about this, his grand castle of cards falls. Let us give 
the critics own words: “The staff shows a net decrease 
of 32 since May 31, 1902, when it numbered 628. The 
principal decrease has taken place in the construction 
force, the ‘ outside pe eee having now a force 
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of 213, as against 315 last year. There are also reduc- 


tions in the engineering force. There was an increase 
of 71 in the operating staff and slight increases in the 
office force, the net result being, as we have said, a reduc- 
tion of 32 in the total staff.” . . . Further on his 
comment is, This shows that the new construction work 
done by the department itself in 1903 was on a greatly 
reduced scale.” We bave said if this and like assumptions 
are wrong, the critics case fails. What are the facta! 
Quoting from an authoritative source, which says, “Let it be 
known once and for.all that the construction work of the 
Glasgow Corporation telephone department for the year 
ended May 31, 1903, was practically done out and out by 
the department's own workmen, with the exception, of 
course, of the switchboard.” i “The original staff 
of 515 was very fully maintained to the close of 1903.” 

Here, then, are conflicting statements incapable of 
reconciliation. If the authority we have quoted is correct, 
the assumptions of the critic are wrong, and his suggested 
mixing of accounts incorrect. 


FORTHCOMING EVENTS. 


SATURDAY, Marcu 6, 


Institution of Electrical Engineers. — Students’ Section: At 
9.30 a.m., visit to Messrs. J, I. Thornycroft and Co., Limited, 
Ohiswick, W. 
Institution.—At 3 p.m., Lord Rayleigh on The Life and 
Work of Stokes” (Lecture III.). 
Glasgow Solientifie Sooiety. — At 7.30 p.m., ordinary meeting. 
Paper: ‘‘ British Competition and Manufacture,” by Mr. M. 


Pickstone. — 
Birmingham Association of Mechanical Eugineers —Ordinary 
meeting. Paper: '' Present Position of Trade in South Africa, 


by Mr. Ben. H. Morgan. 
Monpay, Manca 7. 


Society of Arts. —At8 p.m., Oantor lecture hy Mr. Bertram Blount on 
Recent Advances in Electro-Ohemistry Lecture I.). 


Society of Engineers.—At 7.50 p.m., Some Recent Work for 
Water Supply at Penzance " by Mr. F. Latham. 


TuEsDAY, Maron 8, 


Institution of Electrical Engineers.—Glasgow Section: At 8 p.m., 
‘* Elestrical Coal-Cutting Machinery,” by Mr. Sam Mavar ; and 
adjourned discussion on New Methods of Electrical Winding 
Gear for Collieries and Allied Purposes," by Mr. Maurice Georgi. 

Institution of Civil Engineers.—At 8 p.m. The Erection of 
Iron Bridges," by Mr. Rursell Scott Scholefield. 


WEDNESDAY, MaRcH 9. 


Society of Arts.—At 8 p.m., '' Mechanical Piano Players," by Mr. 
J. W. Ooward. 


THURSDAY, Marcu 10. 

Royal Institution.—At 5 p.m, Prof. H. L. Callendar on '' Elec- 
trical Methods of Meusuring Temperature " (Lecture III.). 

Institution of Electrical Engineers.—At 8 p.m., ''The Railway 
Electrification Problem and its Probable Cost for England and 
Wales," by Mr. F. F. Bennett; The Rated Speed of Electric 
Motors as affecting the Type to be employed," by Mr. H. M. 
Hobart. 

Birmingham Students, Civil Engineers.—'' Fluid Friction in Pipe 
Bends," by Mr. C. W. Alexander. 

Liverpool Engineering Society.—‘'Steam-Boiler Failures,” by Mr. 
J. R. Smith. ] 

Institution of Electrical Engineers. Dublin Section: At 8 p.m., 
“The Supply of Electricity to Small Towns,” by Mr. T. 
Tomlinson. 

Institution of Electrical Engineers. — Leeds Section : ‘‘The Elec- 
tr «il Equipment of au Engine Works,” by Mr. H. O. Wraith. 


Camera Club.—'' Lightning and the Science of Protection therefrom," 
by M*. Alfred Hands. 


FRIDAY, MA RCH 11. 

Royal Iustlitutlon.— At 9 p. m., The Motion of Viscous Sub- 
stances,” by Prof. F. T. Trouton, F. R. S. 

Physical Society..-At 8 p. m., The Whirling and Transverse 
Vibrations of Shafts,” by Dr. C. Chree. 

Institution of Civil Engineers.—Studcots’ Section: at 8 p.m., 
The Premium System of Payment for Labour," by Mr. W. G. 
Banister. 

Junior Institution of Enginoors.—At 3 p.m.. visit to the works 
of the Electrical Power Storage Company at Millwall. 


SATURDAY, Marcu 12, 
Royal Institution.—At 5 p.m.. Lord Rayloigh on ''The Life and 
Work of Stokes (Lecture IV.). 


ir Hartlepool Scientific Sooloty. —Paper on the ''Three-Wire 
ystem." 


TRADE NOTICES AND NOVELTIES. 


New Ediswan Catalogues. 


The Edison and Swan United Electric Light Company, 
Limited, still continue to send out new literature. "This time 
we have received from them two handsome new catal: gues— 
namely, Section Il. (ship, factory, and mine fittings) and 
Section VI. (artistic electric light fittings). These catalogues 
have a distinctive design on the cover, which is of rough act 
paper, in blue and brown respectively. Catalogue Section II., 
as its title suggests, comprises a variety of electric light fittings 
of the watertight order. We do not remember to have pre- 
viously seen a catalogue of this class of fittings only, such 
articles being usually listed in a larger catalogue of electric 
light fittings generally. The present one should, therefore, 
form a handy list for ali buyers of these fittings. The designs 
are on the usual well-known lines, but have a strength and 
solidity about ‘them which is a credit to Ponder's Ead, where 
they are made. This catalogue should be very useful for all 
shipbuilding and mining engineers, and also for all those who 
have their own plant running in factories, etc. Catalogue 
Section VI. is à much larger and more elaborate production. 
It comprises 96 pages of fittings of all sorte, ranging from the 
smallest accessories and pendants to large and elaborate elec- 
troliers, standards, and lanterns. Some of the designs are very 
beautiful], and special prominence has been given to the Arte 
Nouveau," for which we understand there is a steady demand. 
It is, of course, impossible to describe these fittings ; they 
should be seen. We should also mention that several supple- 
mentary pages have been issued in the form of leaflets which 
were too late for insertion io the catalogue. In conclusion, we 
should like to compliment the Ediswan Company on the 
good style in which these catalogues are printed ; so much 
importance is attached nowadays to a well-got-up catalogue, and 
we notice that the Ediswan " Company are printing all theirs 
on art paper. 

New Pattern Ceiling Rose. 


We are indebted to Messrs. Dorman and Smith, Ordsal 
Station Electrical Works, Salford, Manchester, for particulars 


New Pattern Ceiling Ruse. 


of a new ceiling rose which has been introduced by them with 
the view to cheapen the cost of wiring when conduits are used. 
The porcelain rose is in one piece only, the terminals being sunk 
into the porcelain on the inside, so that there is no necessity for a 
separate cover. The terminals are large and substantial, and 
are suitable for aut dom, Cala I for the main wires to be carried 
on to the next ceiling box without break. The pendant flexible 
is first attached to the terminals through a deep V-shaped cord 
gripping formation in the ceiling rose. The rose with its 
pendant flexible is then attached to the jointing box by two 
screws as shown in the accompanying illustration. Iron joint- 
ing boxes are stocked, two ways and four ways screwed jin. gas 
thread or gin. and iin. Simplex. 


For the Drawing Offlce. 


We have received from William Tylar, 41, High-street, Aston, 
Birmingham, a sample bottle of his ferro-bleach. This fluid is 
used for producing white lines, correcting plans, titling, etc., 
on ferro-prussiate paper. lt is claimed that it does not rot the 
paper or spread itself— the finest lines being preserved—and 
that it is speedy in action. A few strokes of a clean pen, 
charged with the bleach, on a piece of ferro-prussiate paper 
convinced us of the justice of the above claims. The fluid 
should certainly prove of value to all who have to deal with blue 
and white prints. 
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Polyphase Induction Motors. 


From Messrs. Griffith and Biliotti, 8, John-street, Adelphi, 
Strand, W.C., we have a price-list of their S.C. type induction 
motors for polyphase currents. The firm have specialised the 
manufacture of this type of motor at their Railway Foundry 
and Engineering Works, Reading. and claim to have thereby 
succeeded in placing on the market a machine of first-class 
quality which can compete in price with those of foreign manu- 
facture. The motors listed range in output from 1 h.p. to 
30 b.p. Data as to the efficiency, etc., for each size are given, 
also the leading dimensions of motors suitable for two or three 
phase currents at.50 ~~, and for pressures up to 500 volts. 


Catalogue. 


Messrs. Heaton and Smith, Limited, Salford Switch Works, 
Frederick-road, Pendleton, Salford, Lvnoashire, have issued a 
catalogue of the entire stock-in-trade of dynamos, motors, 
instruments, switches, fuseboards, electroliers, braokets, eto., 
which Messrs. Wheatley Kirk, Price, and Co. have been 
instructed by the liquidator to sell by public auction. "The sale 
commenced yesterday, and will be continued to-day. 


RAILWAYS (ELECTRICAL POWER) ACT, 1908. 


The following are the rules just made by the Board of 
Trade with respect to applications under the Railways 
(Electrical Power) Act, 1903. This -Act, it will be 
remembered, is to facilitate the introduction of electrical 
power on railways. The rules commence with notices of 
proposed application. 


1. Notice (hereinafter referred to as the natice ) of inten- 
tion to apply to the Board of Trade for an order under the 
Railways (Electrical Power) Act, 1903 (hereinafter referred to 
as the Act"), must be published by advertisement in each of 
two consecutive weeks (a) in the London, Edinburgh, or Dublin 

zelte, according as the general offices of the railway company 
applying for the order (hereinafter called ‘‘the promoters ") are 
situate in England, Scotland, or Ireland respectively ; (b) in at 
least one local newspaper circulating in every county or borough 
or urban distriot in which is situate any part of that portion of 
the railway to which the order applied for relates ; and (c) if it 
is proposed to take lands or to construct works in any county 


or borough or urban district other than the foregoing, then in |- 


at least one local newspaper circulating in that county, borough, 
or urban district. A copy of each of the Gazettes or newspapers 
containing these advertisements must be sent, when published, 
to the Board of Trade. 

2. The notice must be subscribed with the name and address 
of the promoters or their responsible agents and must (a) state 
generally the objects of the intended application ; (b) if it be 
intended to modify any working agreement, specify the company 
or person with whom such agreement subs'sts ; (c) if it is pro- 
posed to take any land under the order applied for, describe 
the land proposed to be taken, stating the quantity thereof and 


the purpose for which it is proposed to take it ; (d) name (1) a 


place where copies of the draft order will be obtainable on pay- 
meut of not exceeding 18. per copy, and where (if it is proposed 
to take any lands) a plan of the lands to be taken and a book of 
reference to the plan made in accordance with these rules and 
in these rules referred to as the plan and book of reference, will 
be deposited for inspection, and (2) a date, not later than three 
weeks after the first advertisement of the notice, after which 
copies of the draft order will be so obtainable and the plan and 
book of reference will be so on deposit for inspection ; (e) state 
that any objections must be made in writing to the Board of 
Trade in accordance with these rules, and a copy thereof sent to 
the promoters. | 

3. Copies of the draft order (and, if lands are proposed to be 
taken, of the plan and book of reference) must be deposited by 
the promoters within three weeks after the first advertisement 
of the notice, with the clerk of the council of any county, 
borough, or urban district in which any part of that portion of 
the railway to which the order applied for relates, or any werks 
proposed to be constructed, or any lands proposed to be taken 
are situate. 

4. A copy of the draft order and of the notice must be 
deposited by the promoters within three weeks after the first 
advertisement of the notice with the Treasury, the Postmaster- 
General, the Commissi ners of Worke, and the Commissioners 
of Inland Revenue, and in any case in which lands are proposed 
to be taken within 300 yards of land belonging to the Crown or 
to the Duohies of Cornwall or Lancaster, at the offices of the 
Commissioners of Woods, the Duchy of Cornwall, or the Duchy 
of Lancaster, as the case may be. A copy of the plan and book 
of reference, if any, muat at the same time be deposited with 
the Commissioners of Worke. In the case of railways in Scot- 
land a copy of the draft order and of the notice must also be 
deposited with the Secretary for Scotland, and in the case of 


raii ways in Ireland with the Chief Secretary to the Lord- 
Lieutenant and with the Commissioners of Public Works, 
Ireland, at their respective offises in Dublin. 

5. If any other railway company has running powers over 
that portion of the railway to which the order spplied for 
relates, a copy of the draft order and of the notice must be 
sent to each such company within three weeks after the first 
advertisement of the notice. 

6. Any objection to an application to the Board of Trade for 
an order under the Act must be made in writing to the Assistant 


Secretary, Railway Department, Board of Trade, within three 


months after the first advertisement of the notice, and a copy 
must at the same time be sent to the promoters or their solicitors 
or agents. 

7. If the promoters propose to take under the order any part 
of acommon as defined by Section 21 of the Light Railways 
Aot, 1896, or any easement over or affecting any such common, 
they must send intimation in writing within three weeks after 
the first advertisement of the notice to the Board of Agri- 
culture and Fisheries, describing the common affected and the 
mode in which it is affected. 

8. If lands are proposed to be taken, the plan and book of 
reference referred to in the notice must be deposited by the 
promoters within three weeks after the firat advertisement of 
the notice at the place named in the notice, and shall be open 
to inspection at all reasonable times. The promoters shall 
supply copies of the draft order on payment of not exceeding 
le. per copy at the place and after the date named for that 
purpose in the notice. 


Plans and Book of Reference. 


9. Every plan made for the purpose of these rules must be 
drawn to a scale of not less than 4in. to the mile, and must 
describe the lands intended to be taken, and unless the whole 
of such plan shall be upon a scale of not less than jin. to 
every 100ft., an enlarged plan shall be added of any building, 
yard, courtyard, or land within the cartilage of any building, 
or of any ground cultivated as a garden, proposed to be taken, 
on a scale of not, less than jin. to every 100ft. 

10. The book of reference made for the purpose of these 
rules shall contain the names of the owners and reputed 
owners, lessees or reputed lessees, and occupiers of all lands 
and houses proposed to be taken, and shall desoribe such land 
and houses respectively. | 


Notices to Owners, Lessees, and Others. 

11. Within three weeks after the first advertisement of the 
notice the promoters must serve a notice on the owners or 
reputed owners, lessees or reputed lessees, and oocupiers of 
all lands intended to be taken describing iu each case the par- 
ticular lands intended to be taken, and enquiring whether the 
person so served assents to or dissents frum the taking of such 
lande, and requesting him to state any objections he may have 
to such lands being taken. Every such notice shall be in the 
form set out in the schedule to these rules, or in a form to the 
like effect. ; 

Application to the Board of Trade. 


12. Every application to the B. ard of Trade for an order 
must be made within a month after the first advertisement of 
the notice, and must be under the seal of the railway company 
applying for the order, and must be accompanied by (a) three 
copies of the draft order and notice, and, if it is proposed to 
take land under the order, of the plan and book of reference ; 
and (b) if it is proposed to raise additional capital, an estimate 
of the expenses to be incurred for the purposes of the order, 
including the expense of acquiring land, and of the incidental 
expenses; and (c) a list, with their postal addresses of the 
owners or reputed owners, lessees or reputed lessees, and 
occupiers on whom notices have been served; and (d) a list of 
the councils with whom copies of the draft order have been 
deposited under these rules. 

15. (a) A statement so far as can be made, whether the 
owners or reputed owners, lessees or reputed lessees, and 
occupiers, on whom notices have been served in each case 
assent, dissent, or are neuter, must be deposited with the Board 
of Trade on or before the last day of the month after the month 
in which application was made ; (b) such proofs must be furnished 
asthe Board of Trade may require of compliance with these 
rules before they take the application into consideration ; (c) 
a certificate that the members of the railway company applying 
fur the order have asseuted to the application for such a resolu- 
tion as is required by the Standing Orders of Parliament in the 
case of an application to Parliament by such company must be 
s with the Board of Trade before an order will be 
granted. 

14. Notices and any other documents required or authorised 
to be served under these rules msy be served by delivering the 
same to or at the residence of the person to whom they are 
respectively addressed, or, where addressed to the owner or 
occupier of the premises, by delivering the same or a trae copy 
thereof to some person on the premises ; or if there is no person 
on the premises who can be so served, then by fixing the same 
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on some conspicuous part of the premises; they may also be 
served by post by a prepaid letter. Any notice by these rules 
required to be given by the owner or occupiers of any premises, 
may be addressed by the description of the ‘‘ owner” or 
** occupier " of the premises (naming them) ia respect of which 
a notice is given without further name or description. 


Fees. 

15. On or before lodging any application the undermentioned 
fee, which has been fixed by the Treasury, on the recunimenda- 
tion of the Board of Trade, must be paid by the promoters 
to the Board of Trade by cheque in favour of an assistant 
secretary of the Board of Trade—viz., for each application the 
sum of £50. 

General. 

16. All communications to the Board of Trade should be on 
foolscap paper and written on one side only, and should be 
addressed to the Assistant Secretary, Railway Department, 
Board of Trade, S.W. 

17. The Interpretation Aot, 1889, applies for the purpose of 
the interpretation of these rules as it applies for the purpose 
of the interpretation of an Act of Parliament. 

Francis J. S. Horwoop, Secretary. 


Board of Trade, 7, Whitehall-gardens, S. W., 
Feb. 17, 1904. 


THE NATIONAL ELECTRICAL MANUFACTURERS’ 
| ASSOCIATION. 


The annual general meeting of this association was held on Tuesday 
last at the Hotel Oecil. The report of the committee for the past year 
and the accounts were penes and carried. The following extracts 
nm this report are of interest as indicating the class of work being 

one: 

Although it has only been in existence two years, the formation of 
the association is fully justified by the various schemes inaugurated and 
carried out, as well as by the large accession of members consequent 
upon the progress thus shown. At the end of the 12 months now 
under review the roll of membership had increased from 34 to 57. 
Taking into account that for various reasons a loss of six members had 
to be recorded, it shows that 29 new names have been added during 
the year. 

!''Nince the exhaustive report made to you at the last general 
meeting with respect to this association, numerous further meetings 
between your own committee and that of the China Furniture Manu- 
faoturers Association have taken place, especially one at Birmingham 
at which three members of your committee attended. The negotis- 
tions, which at the time seemed hopeful, have since come to an imp use, 
and your committee, seeing the futility of coming to an understanding 
with the other side, deemed it advisable to force the situation by 

tting an ultimatum to the China Association ; the net result of this 
being that the China Association, so far as concerns the electrical 
manufacturers, is to-day non-existent, and that the few firms who 
formerly dictated in that association are now eagerly competing with 
. each other to the benefit of the members of our association, who are 
no longer restricted by the various clauses which were in force under 
the old arrangement. 

During the year the names of 55 traders who had had their 
accounts with our members placed in the hands of solicitors were 
circulated to the members, aud a general cautior was also circulated 
in regard to 28 additional names. 

The negotiations which were carried on up to the beginning of the 

ear with the view of bringing the Plant and Oable Associations into 
tine with our own association aod the Oontraotors respectively have, 
notwithstanding the exertions on both sides, proved abortive. Your 
committee therefore decided to leave the Plant and Cable Associations 
alone and to try to come to terms with the Contractors’ Association 
only, which echeme has, as previously notified, happily been accom- 
lished, It ia to be hoped that the result of the mutual understanding 

tween the associations will be of as amiable and beneficial a cheracter 
as the negotiations were pleasant and conciliatory. A joint committee 
under that agreement has been appointed, consisting of four members 
of the Contractors’ Association and four of our own. This joint com- 
mittee has had two meetings, and your committee has pleasure in 
informing you that at the request of the Contractors’ Association 
representative our own seoreta: y, Mr. Davenport, has been appointed 
secretary to the joint committee. To thie committee will, ^f course, 
be referred any questions or disputes which may arise between the 
membe:s of the two associatiors, and its members will discuss and 
bring before the committees of their respective associations recom- 
mendations on any questions affecting the trade generally. 

' In order to fix a time for due settlement of accounts where unsatis- 
factory terms were then existing, and so that definite dates should be 
fixed for the preferential discounts, terms as per circular already sent 
to the members were arranged. From the report to be placed before 
you, it will be seen that after pay ng all liabilities for the year, the 
association has a credit balance uf £83. 19s at the bank. 

„The committee would point out that the work of the association 


has very largely increased since its inception, and the number of points . 


constantly being referred to the secretary and the committee shows how 

t was the need for such an organisstion in connection with the 
industry, The correspondence seems to grow each week, and, naturally, 
a very great demand is entailed on the time of the secretary and the 
committee, They, however, do not begrudge the time thus spent if 


the interests of the members are being advanced, and they would 
strongly prose upon the latter the desirability of communicating to the 
secre any points coming within their isanoe affecting the 
interests of the trade as a whole. The committee feel that united 
action would be most advantageous in the event of a liquidation or 
bankruptcy where it may be felt that everything is not as it ought to 
be.: The committee are of opinion that the association has already 
justified its existence. They have done everything in their power to 
make it a suocess, and they feel it reste with the members themselves 
to confirm and extend the usefulness of the organisation by the in'erest 
they take in its affairs and the assistance they give to ite obj-cts.” 

At the meeting Messrs. Lundberg, Nalder, and Patersen, who had 
been elected by the committee to fill vacancies, were confirm d in their 
appointments; and Messrs. H. Oppenheimer, O. S. Northcote, and 
D. Smith, who retired by rotation, were re-elected. 

Mr. M. Byng referred to the protection needed in the case of small 
limited liability companies, in which the debentures were large and 
the ordinary share capital smell. Such companies were frequently in 
the hands of one man, and offered no security to creditors. It was 
decided that the standing of such companies should be investigeted by 
the association on request. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the ordinary general meeting on Feb. 25 the following 
were the candidates balloted for : 


Meinbers.—J. H. Oawthra, Electricity Works, South Shields; A. B. 
Maclean, Oraig Park Works, Glasgow. 

Associate Members.—P, T. Blissett, Messrs. A. Guinness, Son, and 
Co., Dublin; R. W. Fletcher, Box 625, Cape Town; W. N. Kernot, 
B C. E., Working Men'a College, Melbourne ; T. Holme, 74, Bath-road, 
Southsea ; L. J. Le Clair, Eogineer'a Department, St. James’s Gate 
Brewery, Dablin ; J. A. Panton, 28, Molyneux-road, Waterloo, Liver- 
pool; E S. Rayner, Langlands, Mumtles, R. S. O., Glam.; J. Skerritt, 
3. Brighton-road, Addlestone, m P. H. Stewart, Messrs. A. 
Guinness, Son, and Co., Dublin; J. Williams, 48, Walter-street, 
Rotherham, Yorkshire ; C. W. Zoephel, jun., 75, Maryon- road, Old 
Charlton, Kent. 

Associates..—H. H. Arthur, Urban District Council Electrici 
Works, Ilford; O. W. Bloomfield, 204, Eglinton-road, Plums 
Kent; O. E. Olayton, Oity of London Asylum, Dartford, Kent; 
M. E. J. Gheury, 12, Cressy-road, Hampstead, N. W.; S. Harris, 63, 
Lovaine-place, Newcastle-on-Tyne ; J. H. Heywood, 231, Drake- 
street, Rochdale, Lancs.; E. A. Lambert, Ivy Tree Farm, Hadleigh, 
Suffulk ; A. Loving, care of Mr. Loving, 16, Castlebar-road, Ealing, 
W.; S. O. Manchester, Winmarleigh, Lostock-park, Bolton, Lancs. : 
G. R. Pepper, Faraday House, Charing Oross-road, W. O.; F. H. 
Rudd, Electricity Works. Rochdale, Lancs.; 8. J. W. Scott, 37, 
Ronalds-road, Highbury, N. ; O. 8. Spokes, Municipal Science School, 
Londonderry; H. A. Stewarr, R. Sc., 85, Oommercial-road, Lambeth, 
8. K.: G. Sykes, Electricity Works, Kingston-upon-Hall ; U. Willan, 
56, Angell-road, Brixton, S.W. 

SNtudeuts.—W., E. C. Adye, 51, Cadogan- street, S. W.; H. A. 
Arbuthnot, J. Auckland, and L. W. Ballard, Faraday House, Oharing 
Croas-road. W. C: J. R. Barr, 208, Morningseide.road, Edinburgh; 
A. M. Beale. 9, Trafalgar-equare, Chelsea, S. W.; T. W. Chalmers, 
729, Great Western- road. Glasgow; H. B. Cresswell, Faraday House, 
Ohering Oross-rosd, W. O.; H. G. Y. Orowder. East Oakley House, 
Oakley, Basingstoke; H. W. Curling, 27, Swallowfield-road, 
Oharlton, S. E. ; W. Dancer, 1, Great Cheetham.street, Broughto$, 


Salford; E. Davies, 35, Peacock-street, Newington-butts ; 
L. H. Dermer, Faraday House, Oharing Oroes-1oad, W. O.; 
J. M. d'Horsohel, ,8, Princess May- road, Stoke Newington ; 


J. Dobson, Holme Rook, Birch-lane, Longsight, Menchester; L. C. 
Downmau and A. O. Dufort, Faraday House, Oharing Cross- road, 
W. C.; H. N. Dutton, Highmeadow, R-adley, Buraley, Lanes.; A. G. 
Eigar, Faraday House, Oharing Oross-road, W. C.; W. N. Ellev, 7, 
Ford'a-market, Canning Town; H. O. Flower and G. I. Gifford, 
Faraday Honse, Charing Gross- road. W O.; W. A. Gosse, 198, Port- 
land- road. Newoastle - on-Tyns; F. C. Grund, 14 B u-e-grove, Totten- 
ham, N; H D. Harrie, 165, Macken zie- road, Beckenham ; F. Ds Betham 
Hart, 8. B. Haslam, H. 8. Hayden, snd R. B. Holmes, Faraday House, 
Ohariog Cross-road, W. C; L. L. Howard, 19 Kimberley-road, Rugby; K. 
Htu, Hawthorn, Denmark- road, Ealing; H. R. Hudson, 34, Rochester. 
road, Camden-10ad, N. W.; D. C. M. Hume, Seaforth, Bournemouth; 
H. Irle, 20, Hugh. street, E:cleston.square, S. W.; P. H. H. Jantzen, 
6. The Avenue. Hornsey Park, N.; L. Lamb, 36, Graham-mansions 
Hackney, N. E.; E J. Martin, Electricity Worke, Kirkcaldy; J. G. 
Murray and R. B Murray, 24, Oburch street, Lenton, Nottingham; 
F. A. G. Noel, Faraday House, Charing Oross- rod, W.O ; G. 8 
Payne, Dunedin, Cambridge- park, Wanstead, E.; J. 8. Percy, 
A O. Pesterre, and H. S. Phillipe. Faraday House, Ohariog Cross. 
road, W. C.; H. W. Pink, Catherington, Hillborongh-crescent, 


Southsea; E. A. Powell and G. V. Pullen, Faraday Hou-e, 
Charing Oross- road. W. C.; W. A. Ritchie, 26, Binfield- road, 
Stockwell; J. Robinson, 25, Nelson-street, Ohcriton-on-Mersey, 


Manchester; W. A. Scotter, 20, Eversley- place, Heaton; A. 
Slaughter, 1. Great Cheetham- street. Broughtoa, Salford; 
A. K T. Smith, The Woodlands, Dulwich Common, S. E.; A. 
Stantop. 13, Hyde- street, Kipg's-road, Southsea; F. W. Strickland, 
68, Canfield-gardens, West Hampstead; M. H. Tate. 8, Burufoot- 
terrace, Whitley Bay, Northumberland ; J. W. Taylor, Faraday House, 
Charing Cross-road, W. C.; E. F. Thornton, Farnley hill, Corbridg-- 
on-Tyne, Northumberland; A. L. Trickett, 65. Breakspear's-road, 
Brockley, S. E.; A. E. Turpin, 6, Peel-street, Nottingham; F. R. 
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Unwin, 2, Gladstone-villas, Bridge-road, Ohelmsford ; A. Vipan, 126, 
Eerlsfield-road, Wandsworth. S. W.; H. E. Webb, Faraday House, 
Charivg Cross- road, W. C.; S. W. Webb, 2, Palmerston - villas. R ithmines, 
Dablio ; H. A. Wootton, 21, Portl aud - road, Finsbury Park, N.; G. E. 
Worthington, Faraday House, Charing Crose-road, W. C.; A. Toller, 
8, Bishop's-rosd, Croydon. 


PERSONAL. 


Mr. T. Tyson, electrical engineer, Great Grimsby Tramways Com- 
pany, who has resigned his position with the Clevthorp-s tramways, 
was last week presented by Mr. Samuel E. Barnes, A.I.E E., shift 
engineer, on behalf of the employés, with a handeome electro-plated 
silver tea and coffve service and a suitably insoribed oak tray. 

Mr. C. Jenninge, who has for the last two or three years been local 
manager for the National Telephone Company, Limited, at Margate, 
on leaving the company's service to take up an important appointment 
with the Port Elizabeth Corporation, was on Saturday last, at a dinner 
at which the district manager, Mr. E. E. Stokens, presided, presented 
by the staff of the East Kent district with a handsome dressing.bsg 
and cigarette holder. 

We aro informed that Mr. F. G. Bell, who has been for so many 
yan closely conneoted with the telephone department of the General 

lectric Company, has resigned his position with that firm, and has 
joined the senior staff of the Berliner Telephone Manufacturing Com. 
pany, 200, Upper Thames street. 

The Charing Oross and Strand Electricity Supply Oorporation, 
Limited, held a Bohemian concert at the Freemasons’ Tavern, Great 
Queen-street, W.O., on Tuesday last. An excellent programme was 
submitted and much appreciated by a large audience, the concert being 
a t success. 

r. Wm. Burr. A. I. E. E., of Reading, has been appointed chief 
assistant electrica] eng neer at Oroydon. 

The Salford Corporation tramweys employés' annual dinner was 
held last Saturday. About 120 sat down, among those present bein 
Alderman Linsley, J.P., Councillor. Jackson, J.P., Mare C. H. 
Ohesters (traffic superintendeat), H. Bolton, E. Edson, and J. Griffin, 
(branch secretary). The proceedings were very successful, and reflected 
great credit upon the F of the gathering. A number of the 
members of the Salford Oorporation tramways employés’ band played 
selections of music during the dinner. and the following artistes con- 
tributed to the harmony: Messrs. H. Hughes, F. Wild, F. Royal, 
W. H. Jones, A. Turner, and T. Carlisle. Mr. G. W. Holford presided 
at the commencement of the proceedings. 

The tramway employés of the Nottingham Corporation. at their 
second annual dinner last week, produced from within their raoks 
quite a number cf elocutionists, vocalists, and low comedians of more 
than average ability. There are about 300 emplevés engaged on the 
service, but only a third of that number were present. The second 
and third sections took their turns on the two following daya. The 
duties of the men wero so arranged as to enable each one to erjoy 
the committee's hospitality without interfering with the oenvenience of 
the tram-travelling public. 

Mr. O. J. Kirby, borough surveyor of Batley, has been awarded £50 
for his services in connection with the laying of the tramways. 

Mr. John Anderson, C. E., cf the burgh eurveyor'a office, has obtained 
a responsible position on the engineering staff of Messrs. J. G. White 
and Co., Limited, engineering and tramway contractors, of London. 
Mr. Auderson has had considerable experience in the many public 
works carried out recently by the Aberdeen burgh surveyor for the 
Town Obuncil, but more particularly in the work of reconstructing the 
city tramway system for electric traction during the past two years. 

Mr. Lucas has been appointed secretary and traffic manager to the 
Leicester Corporation tramways at a salary of £350 ; and Mr. T. R. 
pic E electrical engineer at £250, increasing by £258 year up 
to . s 

The annual social meeting and dance of the Ayr Corporation tram. 


way employés was held in the Council Chambers on Friday last. The 


proceedings opened at 9.15 with a supper, at which Mr. Fred Ooutts, 
the tramway manager, presided, and amonget those present were 
Councillor J. S. Hunter, convener of the Tramway Cummittee ; Provost 
Allan, Dean of Guild Fraser, Bailie Grant, Bailie Wallace Allan, Bailie 
Thomas Allan, Councillors Rohert Millar and Hugh Huater, Mr. John 
Young (burgh surveyor), and Mr. Robert Adam rid inspector). 

A successful and enjoyable evening concert in aid of the funds of the 
Brighton Corporatiou Tramways Provident Society was held ia the 
Great Hall, York-place Schools, last week, wben the tramways 
manager and engineer, Mr. T. Holliday, presided over a crowded 
attendance. The society, which was inaugurated on Jau. 2 last, 
already numbers 157 membere, and bids fair to be a very prosperous 
aud valuable adjunct to Corporation tramwaye. The society is an 
entirely self-supporting one, and it ie, therefore, a matter of much 
congratulation that the initial venture on its behalf should have 
proved so successful. " 

The Hon. 8ydney George Holland has been elected & director of the 
Underground Electric Railways Company of London, Limited. 

Mr. H. Lanes Webb has opened offices as consulting engineer at 35, 
. Westminster, S. W. He will specialise in telephone 
work. 

Mr. E. N. Greaves, construction engineer under the Bradford Cor. 
poration, who is about to take up a similar appointment with the 
Council of the city of Birmingham, was on Friday last presented by 
the staff of the electricity department with a handsome dressing.-case 
and a silver match-box. The presentation took place in the presence 
of a numerous gathering at the generating station, and it was made on 
behalf of the subscribers by the engineering superintendent, Mr, 


William Jones, tbe chair being occupied by Mr. A. S. Blackman, the 
city o'ectrical engineer and manager. Mr. Jones, who testified to the 
ability and qualifications of the recipient, also spoke of the courteous 
and unassuming manner which Mr. Greaves hid shown to all those 
with whom he had come in contact in the discharge of his duties. Mr. 
Blackman said that al:hough he had beea at B adfo d but a short time, 
Mr. Greaves had wou his esteem and regard; and amonget other 
speakers who also testified to the esteem which Mr. Greaves had 
gained were Mr. C. B. Holdsworth. chief clerk and accountant, and 
Mr. Brown, assistant superintendent The gifts were suitably 


acknowledged, 
LEGAL INTELLIGENCE. 


METROPOLITAN ELECTRIC SUPPLY COMPANY, LIMITED, 
v. METROPOLITAN BOROUGH OF MARYLEBONE. 


In the Chancery Division of the High Court, before Mr. Justice 
Buckley, the motion by the defendants for an extension of the time 
for completion of their contract to take over a portion of the under- 
taking cf the plaintiffs was heard. 

Mr. Buckmaster, K.C., for the defendants, briefly stated what had 
transpired since judgment was given against the defendants on Aug. 7, 
1903, for specific performance of the contract ander Act of Parliament 
for purchasing a portion of the plaintiffs’ undertaking, in respect of 
which purchase-money amounting to over a million was payable on 
Dec. 31. The Borough Council were unable to raise the money by loan. 
The alternative was to raise the money by a heavy rate, which was 
practically impossible, or to go to Parliament for borrowing powers. To 
present a Bill for that purposeit was necessary to obtain the consent of the 
ratepayers, and on Dec. 11 steps were being taken to get the sanction 
of the ratepayers. It was pointed out to the Court then that this 
could be done by about the end of January, and the time for com- 

letion was accordingly extended until Feb. 29. The sanctions to the 
Bin by the ratepayers and the Council had been obtained early in 
February, and the Bill bad now been read a second time in the House 
of Commons. It would have to be dealt with in committee, and the 
Council now asked that the time for completion might be extended 
until Aug. 31, by which time in all probability the Royal assent could 
be obtained to the Bill. 

A discussion then took place as to certain difficulties which had 
arisen rc the terms on which the former orders for extension of time 
were made, especially with reference to the repayments to the plaintiffs 
of capital expenditure on the undertaking. 

Mr. Justice Buckley, in summing up, asked what were fair terms 
on which a further extension of time ought to be granted’? There 
was sn undertaking on which it was necessary to make further capital 
expenditure. Through the default of the purchasers the undertaking 
was left under the control of the vendorr, but although it was now 
the purchasers’ undertaking, the vendors were bound to go on with it 
and to pay money in respect of it. Why should this burden be thrown 
on the vendors? Further moneys must be provided by the purchasers, 
who were in default. What was sa fair figure for them to pay as a 
term of their having a further extension of the time to complete He 
(Justice Buckley) would name a figure and then appeal to the plaintiffs 
to take less, as he did not wish to press hardly on the ratepayers. 
Haviog regard to the evidence aa to expenditure, he found the sum to 
be £20 000, but he asked the plaintiffs to accept £15,000. 

Mr. Cripps, K.C., for the plaintiff. said that after what had fallen 
from his Lordship hie cl ente were willing to accept the £15,000. 

Mr. Justice Buckley said he would extend the time for comple- 
tion until April 30 on the term that the defendants would on or 
before March 31 pay the plaintifts £15,C00 in respect of expenditure 
on the undertaking, 


TOO LITTLE WORK. 


Concerning a recent hearing in Mr. Justice Darling's court of a 
complaint raised by an apprentice, Alfred Marshall, against his master, 
the jury, in giving a verdict for the plaintiff, upheld that gentleman's 
contention that au insufficiercy of work had been meted out to him. 

The result is that his father receives £70 from Mr. Lock, engineer, 
of Bouverio-street, Fleet.street, being part of the money paid as 
premium for teaching the apprentice electrical engineering. and also 
part of a sum which was to be returned to the youth as pocket money 
at the rate of 30. a week. 

Mr. J. H. Lock, the defendant, said he had had 27 years’ experience 
as ap engineer, and had been superintendent of the Orystal Palace 
School for Engineering. At his Bouverie-street premises no orders for 
work were taken, the whole place being utilised for the teaching of 
engineering. Young Marshall did not come in as an apprentice at all— 
he had finished his apprenticeship. : 

Mr. MoCall, K C. (in cross-examination) : Do you think it was fair 
to describe this academy in Bouverie.street as a well-known London 
works / — Defendant: I was agent for introducing pupils to larger works 
elsewhere, It was a combined advertisement. 


AUTOMATIC TELEPHONE COMPANY. 


Mr. Justice Byrne on Monday heard the petition of H. Le Blanc 
Smith and others for winding-up the Automatic Telephone Company 
1905), Limited. 

Mr. Henry Terrell, K C, said the petitioners for whom he appeared 
were holders of 11 000 shares, and they were supported by holders of 
118,000 shares, They were opposed by Mr. Max Margowski, who was 
managing direotor, and who purported, with members of his family, to 
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hold 191,000 shares. The Automatic Telephone Company, Limited, 
was formed in 1897 to take over the business of the Apostoloff Auto- 
matic Telephone Parent Syndicate, Limited, which was of Margowski's 
creation. The company came to grief aud reconstruction was proposed, 
the result being the formation ot the p'esent company. 

Mr. Eve, K C., said he was perfectly ready to meet the charge of 
frau i made against his client, Mr. Margowski. but he had not had time 
to read the affidavits presented on the petitioners’ behalf, and he asked 
for an adjonrnment. i 

After some discussion this was agreed to, his Lordship directing 
the petition to stand for a week, and ordering Mr. Margowski to 
attend then. 


OVERCROWDING TRAMCARS AT BRADFORD. 


Three summonses, involving questions of general interest to tramway 
managers, were dealt with by the Brad ford stipendiary magistrate (Mr. 
Oharles Skidmore) and others on the lst inst. The points raised were 
the result of the action of Lieut..Colonel Henry D. *ichel, who on 
Jan. 18 refused to pay a penny tram faro on the ground that the car on 
which he travelled was overcrowded. 

The firat charge dealt with was a summons taken out by the Bradford 
Oorporation against Colonel Sichel for reſusing to i 
the second was a summons taken out by Colonel Sichel against Edward 
Dove, a tram conductor, for failing to warn intending passengers that 
the car was full; whilst the third was again laid by the colonel against 
the Oorporation for failing to placo in a ccnepicuous position in a 
tramear notices giving the number of persons the car was licensed 
to carry. l 

Mr. H. D, Wardle (deputy town clerk) said in relation to the first 
case the issue waa simply a question as to whether defendant had broken 
& Corporation by-law. There was no question of law involved, and the 
facts were admitted. 

Conductor Dove, in croes-examination by Mr. A. Neill, who repre- 
sented the defendant, said he was allowed to carry inside the car 
22 passengers sitting and 10 standing, but there was no by-law to this 
effect. He did not warn the defendant not to get on the car. It was 
es morning, and people were standing inside instead of going on 
the top. 

Mr. Neill said he should not contest the legality of the fare. - His 
client had come into court in order that something might be done to 
prevent the systematic overcrowding of cars, which was alike injurious 
to health and comfort. Proceeding with the other summonses, he ssid 
the by-laws of the Corporation were evidently drawn up with the 
preconceived idea of evading reeponsibility. He contended that it was 
the duty of a conductor to warn passsngers not to enter a full car, 
inasmuch as would-be passengers could not judge for themselves whether 
there was accommodation. 

Mr. Wardle combated this statement, and urged that there was 
no onus thrown on a conductor in the manner alleged by Mr. Neill, 
nor was there any onus thrown on the Corporation to provide notices 
of the number that the cars were licensed to carry. 

The Stipendiary intimated that he should fine the Colonel for 
refusing to pay his fare, and fix the penalty when he gave judgment on 
the other two questions, which would be on Thursday, March 10. 


THEFT OF ELECTRIC CABLE AT NEW CROSS. 


At Newington Seasions on Thursday last week, Robert Tiffen, a 
fitter, arid Herbert Ellis, clerk, pleaded guilty to stealing, and Alfred 
Toms, marine store dealer, was convicted of receiving, a large quantity 
of electric cable, used as high-tension trunk mains for the New Cross 
electric trame, being the property of Messrs. Siemens Bros. and Oo., 
L mited. The cable was valued at £70 a ton, and Toms bought it for 
a few pence per pound, and having separated the copper wire fiom the 
leaden ca-iag, sold both metals to Mr. Joseph Amos, a metal merchant 
of Kingsland-road, That these dealings were extensive was shown by 
the fact that within five months Mr. Amos paid Tome £390. It was 
stated that Toms was now serving a term of six months fr receiving 
cable in December last. Sentencts: Toms, penal servitude for three 
years; Ellis, 18 months' hard labour; and Tiffen, one month in the 
second division. “a 


* 


COMPANIES’ MEETINGS AND REPORTS 


OXFORD ‘ELECTRIC. 


The following report of the directors is to be submitted to the 
shareholders at the general meeting to-day: 

The directors beg to submit their report and accounts for the year 
ended Dec. 31, 1903. The revenue account shows a profit (including 
£276. 3s. 1d. breght forward from last year) of £10,546. 33. ld. After 
providing £2 010. 17s. 2d. for debenture and other interest, and 
writing off £623. 15s. 5d. on account of hire purchase installations, the 
balance available for dividend is £7 880 103. 8d., which your directors 
propose to appropriate as follows: in p«yment of a dividend at the 
rate of 64 per cent. per annum on the share capital, racking for 
dividend (whereof 24 per cent. was paid in September last) £4,550, 
and in adding £2,500 to the reserve and renewal of plant account, 
which will then amount to £7,000, the balance of £830, 102. 8d. to 
be carried forward to next year’s account. It is estimated that at 
Dec. 31 last there was the equivalent of over 55 000 8-c p. lampa con- 
nected to the maius. The number of Board of Trade units sold during 
1903 was 12 per cent. larger than in the previous years. The capacity 
of the generating plant has been increased by 375 kw., and additional 


gub-stations have been installed at Christ Church, Merton Oollege, and 


pay his tram fare ; 
e 


New-road. Extensive additions to the mains have been made in 
Banbury, Woodstock. New Mansfield, and Oakthorpe roads; also in 
St. Ebbe's, Brewer, Merton, Becket, and New Inn Hall streets. 


CHELSEA ELECTRIC SUPPLY. 


The report to be submitted at the meeting on the 11th inst. shows a 
profit for the year of £35,055, which, with £311 brought forward, 
makes a total of £35 566. After deducting interest on debenture 
stock £6 750. interim dividend 6 per cent. on the preference shares 
and on ordinary shares at the rate of 4 per cent. per annum, balance 
of interest £65 and written off suspense account £1,607, there remains 
a balance of £19,600. The directors recommend that a sum of £9,724 
be placed to credit of renewals and depreciation fand, a final dividend 
paid on the oroa shares at the rate of 7 per cent. per annum, 
making 54 per cent. for the Ten leaving to be carried to next account 
£1,200. A further expenditure, amounting to £3,026, has been 
incurred during the year in connection with changing the system of 
supply from 100 volts pressure to 200 volts. This amount has been 
added to the suspense acconnt, from which £1,607 has lbsen written 
off, leaving that account at £3,213. The number of lamps connected 
on Dec. 31, 1903, was 195,235, an addition of 19, 233 during the year, 
and the improvement in the units sold per lamp continues. The total 
number of units sold in 1903 was 2.789, 352, being 481,793 more than 
the previous year. 


SCARBOROUGH ELECTRIC SUPPLY. 


The anuual report of this Company states that the number of con- 
sumers show an increase upon the previous year from 785 to 830, and 
that the total revenue had been £11,232, against £10,275. The 
balance on revenue was £5,537. 15s. 1d., and after the deduction of 
£1,775 absorbed by an interim dividend at the rate of 24 per cent. 
paid in August, the directors recommend payment of a further dividend 
for the year of 44 per cent., and the carrying forward of £57. 176. 2d. 
An agreement had been entered into with the Scarborough Electric 
Tramways SOmpeny on ines satisfactory to both parties. 

At the annual general meeting last week, Mr, J. E. Ellis, M.P., pre- 
siding, the report was adopted; and Messrs. G. Alderson Smith, 
G. Lord Beefortb, and J. W. Woodall were re-elected directors, and 
Mesers. O. E. Bradley and Co. were appointed auditors at an increased 
fee of 25 guineas. 


- 


GREAT YARMOUTH AND GORLESTON TRAMWAYS. 


The total revenue for the year 1903 amounted to £7,791 and the 
expeuditure (inclading £296 for debenture and other interest) to 
£5,795, leaving a net profit of £1,997, which added to the 
amount of £142 phar forward from the last account, makes an 
available balance of £2,140. The directors place to depreciation 
and reserve fand £500, and pay a dividend at the rate of 7 per 
cent. for the year, leaving a balance to be carried forward of 
£240. The directors are glad to be able to report that considerable 
savings have been effected in the general running expenses in spite of 
the unfavourable weather. The traffic receipts have been well main- 
tained. The rolling-stock end permanent way have been kept in repair 
and the stud is in good condition. 


HART ACCUMULATOR. 


The fifth ordinary general meeting of the Hart Accumulator Com- 
rauy, Limite, was held on Wednesday, Mr. G. W. Kidd (chairman 
of the Company) presiding. 

The report of the directors stated that the profit for the year is 
£5,860. E. 2d. and the balance brought forward from last year 
£4,877. 5s. 6d., amounting together to £10 737. 10s. 8d. The 
directors recommend the payment of a dividend of 124 per cent. per 
annum on the ordinary share capital, which will absorb £5,000, leaving 
£5,737. 10s 8d. to be carried forward. The Company's building», 
pant tools, etc., have been augmented by £1,790. 7s. 3d., which has 

een charged to capital, and due depreciation on same has been made. 
The maintenance of the works, plant, eto., has been well kept up at a 
cost of £724. 53. 8d., which has been paid for out of revenue. 

The Chairman said that although they had had a very successful 
year they were not paying so large & dividend as for the previous 
period, but the Lu iness done would have allowed them to pay with 
ease 15 per cent., a8 they did a year ago. 

The report and balance-sheet were adopted, and the payment of a 
dividend of 124 per cent., less income tax, on the issued capital of the 
Company was agreed to. 

Mr. Leslie W. Spratt, in seconding the motion, agreed with the 
chairman that they had every reason to congratulate themselves on the 
success attained during the past year 

Mesers. G. W. Kidd snd G. Hay, the retiring directors, were 
re-elected. The auditors, Messrs. Thomas S. Wederell and Co., were 
reappointed for the ensuing year. 

he Chairman proposel a hearty vote of thanks to the manager, 
secretary, and staff, to which Mr. Edward J. Clark and Mr. John H. 
Poulton replied. 

A vote of thanks to the chairman closed the meeting, after which 
an extrao'dinary general meeting was held for the purpose of inoreas- 
ing the capital of the Company. The following resolutions were 
carried: :1) ''That the capital of the Company be increased from 
£40,000 to £60 000 by the creation of 20,000 new shares of £1 each. 
(2 That the new shares be called preference shares, and that the 
holders thereof be entitled to a cumulative preferential dividend of 
6 per cent. per annum on the amount paid up thereon, but to no further 
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share in the profits of the Compauy. (3) That in the event of the Com- 
y being wouud up, the holders of the said shares shall be entitled to 
ve the surplus assets of the Oompany applied, in the first pam in 
repaying tothem theamount paid up onthe preferenceshares held by them 
respectively. (4) That the said shares shall be offered for subscription 
to the members of the Company, in accordance with article 8 of the 
articles of association —namely, in proportion to the existing shares 
held by them. (5) That the interest on the new shares be paid half- 
yesrly—namely, to the end of March and end of September, the first 
yment being made in October next; and (6) that the subscriptions 
for the new shares be payable as follows: for each £1 share, 5e. on 
application. 5s. on allotment, 5s. three months after allotment (if 
required), 5s. six months after allotment (if required).” 


NEWCASTLE ELECTRIC SUPPLY. 


The annual meeting of the shareholders of the Newcastle-upon- 
Tyne Electric Supply Company was held in the Station Hotel, New- 
castle, last week, Dr. J. T. Merz, chairman of the Oompany, presiding. 

The directors report total receipts for ls ey amounting to £76,617. 
14s. 2d., and a total expenditure of £31,050. 10s. 2d., there being thus 
a profit of £45 567. 4s. 

The Chairman said the units sold last year amounted to 9,033,625, 
as against, 5,557,500, showing an increase of 5,496,125. There was a 
considerable difference in the way these units were sold and distributed 
to consumers. In the year before, morc than half the units were sold 
wholesale. Last year they took over the business of Walker and 
Wallsend Gas Company, and became not only sellers but aleo distributors 
of these units. They had also to bear the cost of distribution as well 
as manufacturing. This was considerable. This difference of pro. 

rtion between wholesale units and unite distributed by them had 

ad the effect of putting up the cost of unit delivered, but if they 
rectified the figures and added on the rentals the price came ont really 
the same as the year before. The groes profit of the Company for 
the year was £42,567, 4s., against £26,522 the year before. In former 
years they had to report considerable increase in the length of cables 
and wires. This year he had to report a very small addition to that. 
This was significant. The reason of the small increase was that they 
had now entered into a different stage of their business. Whereas two 
years before they had very much inorcased, last year they had increased 
very little, but ay had begun really to do more profitable work—that 
was, to fill up the line and get as many customers as they could. The 
Company had now acquired an interest in the Priestmau Power Oom- 
pany, Limited. The fact that a considerable source of power existed 
in the form of waste heat of gases at the coke ovens gave an oppor- 
tunity for considering the propriety of utilising these for electric 
pa , and the owners of the Priestman Company being share- 

older, an understanding was come io to join hands, they giving 
heat and gas, and the Company, on the other hand, supplying eleo- 
trical knowledge, connections, and facilities in order to utilise these. 
They would be aware that the Oorporation of Newcastle had 
brought in a Bill for the extension of their tramways in the districts 
outside the borough. These districts, or some of them, were in 
the area of this Company, in which the Company had a kind of 
monopoly for the supply of eleotricity. They would also remember 
the Company were not able to maintain what they considered their 
right with the Corporation when the Corporation started their tram- 
ways. The Company then thought they had & right to supply eleo- 
tricity for all purposes within the borough, but as tramways were not 
mentioned, and as nobody thought then of working tramways by 
electricity, it was then decided the Corporation bad the right, in spite 
of their provisional order, to supply from their own house, and the 
supply of power was taken away from the Company. If the Oorpora- 
tion got this Bill for extending their tramways into the areas in which 
the Company had these rights, they would be in a similar position 
again. Therefore, in order to guard their rights and protect them, 
tne direc had thought it necessary to lodge a petition against 
this Bill. 

The report was adopted, and a dividend of 5 per cent, on the 
preference and 8 per cent. on the ordinary shares declared. 


. TELEGRAPH CONSTRUCTION AND MAINTENANCE. 


The fortieth ordinary general meeting was held on Tuesday at the 
offices, 38, Old Broad-street, Sir Robert G. W. Herbert presiding. 

In their fortieth annual report the directors stated that the accounts 
for the year show a net profit of £108,738. 2e. 4d. after charging the 
interest on the debentures. To this sum must be added £101,385. 
14e. 11d. brought forward from last year, making a total of £210,123. 
17s. 8d. From this amount is deducted the interim dividend of 5 per 
cent., paid July 14, 1903, amounting to £22,410, leaving £187,713. 
175. to be dealt with. Of this sum the directors propose to dis- 
tribute a dividend of £1. 4s. per share, together with a bonus cf 12s. per 
share, absorbing £67,230, being at the rate of 15 per cent., and making 
with the amount already paid a tota] dividend and bonus for thc year 
of £2. 8s. per sbare, or 20 per cent. free of income tax, leaving £120,483. 
17s, 3d. to'be carried forward to the next account. The Company's 
factories at Bast Greenwich and Wharf. road have been actively engaged 
during the year in the manufacture of sub:narine telegraph cables and 
of insulated wire for land lines. The Company's steamships have been 
employed in oable-laying operations, as well as in the carrying out of 
repairs of submarine cables." The Company's factories and steamshipe 
have been efficiently maintained, and are in excellent order snd repair. 

The Chairman said the period under review had been a successful 
and industrious year for the Company. Last July they completed the 
laying of the second great Pacific cable which they had been concerned 
in—that between Honolulu and Manila. It was a large undertaking— 
upwards of 5,000 knote—and their vessels had returned from carrying 
out the work in very good order. He paid a compliment to the . 


pany’s chief electrical engineer (Mr. Lucas) and to the csptains of their 
ships for overcoming exceptional difficulties during the execution of 
this work, During the recent test matches in Australia there had been 
a competition between two of their cables as to which ehould transmit 
the messages most promptly. The results obtained in either case had 
been nearly equal, but & record in rapid transmission had been estab- 
lished by means of this Company's work, with the exception of the 
Atlantic portion of one of the cables. Being a manufacturing com- 
pany, it was not desirable to publish details of all their business trans- 
actions, but the Board were again able to state that the Compavy’s 
factories were in fine order and doing good work, that their ships 
were also in excellent condition, and that everything connected with 
the Company was on & thoroughly sound and satisfactory footigg. 
The pension fund item of £67,085 would dissppear in future, as 
arrangements had now been made for vesting the money in trustees 
for the. purpose of forming a permanent fund for the pensioning and 
granting of annuities to the Company's employes. 

The report was adopted, and the payment of a dividend and bonus, 
making the total distribution for the year equal co 20 per cent., free of 
income tax, wae sanctioned. 

The Chairman, in reply to a question, said that they felt that no 
progress had been made in the Marconi operations which at all indicated 
any danger to this Company's partioular province of submarine cable 
work. He was aware that m useful work had been done, and no 
doubt would be done in the future, by wirelese telegraphy for short 
distances—in enabling communication to be established between ships 
out 100 or even 200 miles from the shore—but the directors had seen 
nothing to make them believe that important commercisl and political 
messages could be transmitted from one side of the world to the other 
by that system with rapidity, 5 and secrecy. 

A resolution was afterwards pa approving a form of trust deed 
constituting a pension fund for the benefit of the Company's staff and 
their dependents, and ranctioning the payment to the trustees, to be 
apporatad under the deed, af the sum of £67,085 appearing in the 
balance-sheet, and set aside for that purpose. 


„ 


CARLISLE TRAMWAYS. 


The snuual meeting of the Carlisle Electric Tramway s Company wae 
held on Monday in the Company's offices, Warwick-road, Mr. Lingard 
presiding. The report and balauce-sheet (which have been published) 
were adopted. 

The Chairman said the Company were gradually succeeding, as was 
shown by the more satisfactory figures they had been able to lay before 
them, and by the fact that during last year upwards of 2,800,000 
passengers had used their cars against 2,200,000 in 1902. In consider- 
ing the results which were laid before them, the meeting must not take 
the £879, which was the excess of receipts over those in 1903, as repre- 
senting the real advance that they had made; for they must bear in 
mind that in 1902 the circumstances were rather exceptional, as there 
had been the Royal Show and the festivities in connection with his 
Majesty’s coronation, events which brought in a sum of about £320. and 
to get at the increase of receipts for last year that eum should be added 
to the £879. He regretted the Corporation had not seen their way to meet 
the directors in reducing the price for current. The revenue account 
showed a surplus of £3,112, as against £35,039 in 1902 and £2,458 in 
1901. Tho increase was slight as against 1902, but he had to remind 
them that, with the exceptional circumstances of 1902, the figures were 
really better than the appeared to be. They proposed to carry £500 
of the surplus to the fund to meet Ma dep raising it to £2,533, 
to pay a dividend of 2 per cent. on the shares, and to carry forward 
£341. It was after very careful consideration that the directors 
decided to recommend the payment of even that small dividend ; but 
they felt that their shareholders had borne the heat and burden of the 
day with great pariones, and that at all events on this occasion it was 
fair that they should participate, even if it was not very largely, in 
the profits of the Company. Their car mileage had increased to the 
extent of 14 264 miles, and they had carried over half a million more 
passengers than in 1902. and their receipts had increased £879. The 
total receipts per car mile run had n risen. In 1901 they were 


6°46d.; in 1902, 7 05d.; and in 1903, 7:58d. The expenses in 1901 
amounted to 71°71 per cent. of the Sens ded in 1902, 67:68 per cent.; 
and in 1905, 69°71 per cent., the latter g equal to 6°15d. per car 


mile. Taking into consideration again the special circumstances of 
1902, he did not think there was much to complain of in those expenses, 
especially as he believed he was right in saying they compared very 
favourably with expenses of similar undertakings. 

An honorarium of £125 was voted to the directors in recognition of 
their servioes during the paet year, and the usual votes of thanks con- 
cluded the meeting. : 


LIVERPOOL TRAMWAYS BENEFIT SOCIETY. 


At the recent third annual meeting of the benefit society formed in 
connection with the Liverpool Corporation tramways service, Alderman 
E. Burns, chairman of the Committee of Management, presided. The 
society has now been in existence a little over three years, having been 
formed on Sept. 1, 1900, and the first subscriptions deducted on Oct. 8 
of that yenr, the Corporation agreeing to contribute one-third of the 
total contributions. The number of members on the roll of tne scciety 
on Dec. 31, 1900, was 1,540, and on Dec. 51, 1903, 1,697. The income 
of the society for the 12 months ended Dec. 31, 1902, was £3,274. 
168. 104d., and for the year ended Dec. 31, 1903, this amount was 
increased to £5,341. 13e. 14d. During the year sick allowance 
was grauted for varying periods to 735 members, the average 
amount paid to each member for sick allowance being £2. le. 
Since the formation of the society 49 death claims had 
been paid, of which 33 were members and 16 members’ wives. 
On Dec, 31, 1902, the amount standing to the oredit of the 
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society was £2,189. 58. 4d., and this sum had now been increased to 
£3,363. 38. 10d., £3,000 of which has been invested in Liverpool Oor- 
poration bonds, From March 1, 1902, the sick allowance under Rule 33 
was increased from 128. 6d. to 15s. per week for Olasses 1 and 3, and 
from 68, to 78. 6d. per week for Class 2, and this increased allowance 
had been thoroughly appreciated by the members of the society. One 
of the objects of the society was to extend the benefits as early as 
pombe to include a superannust on fund, aud this matter is about to 

finally reported upon. The Lord Mayor was elected hon. president 
of the society, and Mr. Richard Barrow was reappointed hon. auditor. 


BLACKHEATH AND GREENWICH DISTRICT ELECTRIC 
LIGHT. 


The ordinary general meeting was held on Wednesday at Winchester 
House. Sir John A. Willox, M.P., presided. 

The directors’ report for the year ended Dec. 31, 1903, stated that 
the revenue account showsa credit balance of £11,041. 1s. 10d., which, 
with £2,909. 14s. 5d., the balance brought forward from the previous 
year, makes a total of £13,950. 16s. 3d. After deducting £4,855. 
17s. 2d. for interest on debenture stock paid and accrued, and for other 
interest, and £1,093. 15s. for interim dividend paid on 7 per cent. 
cumulative preference shares, there remains a net balance of £8,001. 
4:. Id., which the directors recommend should be dealt with as follows: 
to payment of dividend up to Dec. 31, 1903, upon the amounts paid 
up on the 7 per cent. cumulative preference shares, £1,531. 5s. ; to 
credit of depreciation acoount, £1,250 ; and that the balance of £5,219. 
19s. 1d. be carried forward to the next account. A profit of £1,185. 
8s. 6d. was earned under contract for works carried out for the Lewisham 
Oompany, which has been applied in reduction of the account for 
preliminary and issue expenses. The business of the Company con- 
tinues to show steady progress, the number of consumers being now 
1.784 and the number of 8-c.p. (35-watt lamps) connected 60,540. 
The Oompeny's Bill in Parlia:nent received the Royal assent on 
Aug. 11 last, and the undertaking of the Lewisham and District 
Electric Supply Company, Limited, was accordingly transferred to 
this Gompsay as from Sept. 30. The directors, with the sanction of 

ave 


Parliament, entered into & provisional agreement (& copy of 
which ‘can be inspected by the shareholders at the registered offices 
of the Company between the hours of 11 a.m. and 3 p.m. on 24th 


&nd 25th inst.) for the rA of the undertaking of the Orystal 
Palace District Electric apply Company, Limited, whose area of 
supply connects the separated areas in Lewisham and Penge acquired 
from the Lewisham Company. The managing director has made 
careful inspections of the Urystal Palace Company's generating station, 
sub-stations, and area generally, and is satisfied that the undertaking 
can be economically worked by this Compsny, and the directors con- 
fidently believe that the purchase will be advantageous and profitable. 


Dr. ABSTRACT OF REVENUE ACCOUNT. £ s.d. 
Generation and distribution of electricity. . . 52355 5 6 
Rents, rates, and taxes .............. e 8 892 2 2 
M ment expenses —salaries, eto.......... . 2,188 0 0 
Special charges — insurance, et do . 93 12 4 

8,409 0 O 
Balance carried to net revenue account .......... esee 11,041 1 10 
£19,450 1 10 

Or. E sd. 
Bales of current per meter, less rebates .............. eo, 18,620 7 8 
Rental of meters em . .. wee 721 11 3 
dep C — ——— 3 : 5 

E ETT $ 
Renta receivable E E T N E A T 28 12 0 
£19,450 1 10 
ABSTRACT OF BALANCE-BHERET. 

Dr. Liabilities. £ s.d. 
Capital account amount receive . . 253,690 0 0 
Due from sundry tradesmen and others q . 12,090 18 5 
Sundry creditors on open account . 1,852 12 0 
Billa ph le‚e Sea y aT 9,155 14 6 
Debenture stockholders for interest accrued ............... 1.125 0 0 
Parr's Bank, Limited, overdraffffti . .) 7.000 0 0 
Balance from net revenue account .......... eene nn — 6,751 4 1 

£291,663 9 0 

Or. Assets, £ sd 
Capital account—amount expended for work.. q 278,505 8 1 
Stores on NON ic oce eani oo soseososesssesoossesoeso 885 17 10 
Cost to date of change-over system of supply ............ 759 19 2 
Preliminary expenses, and cost of subscription of 

tock M lr MT 8 6,696 11 10 
Suspense account . m Henne rne 900 0 0 
Sundry debtors for current supplied, ete. .................. 7,935 14 2 
Cash at bank and in hand ............................. errr — 1,181 17 11 

£291,663 9 0 


The Chairman said the Board proposed to ask the debenture 
holders to agree to a modification of their rights, either by converting 
their present stock into preference shares at once or by accepting an 
equivalent amount in a new debenture issue at 44 per cent. per annum 
without any future right to convert into preference shares. The report 
and accounts were adopted. 

An extraordinary meeting was held subsequently, at which resolu- 
tions were passed confirming the purchase agreement with the Orystal 
Palace Company and empowering the Board to arrange terms of settle- 
ment with the debenture holders. 


NORTHALLERTON ELECTRIC LIGHT AND POWER. 


Tbe annual general meeting of the above Company was held on the 
24th ult. Mr. John Hutton, M.P., presided. 

The annual report, which was adopted, showed a profit of £262. 
12s, 7d., as compared with £152. 4e. last year. The directors had 
authorised the issue of 5 000 non-cumulative prefereoce shares of £1 
each, and of these 663 have been already issued; £1,100 ordinary shares 
had been is-ued during the year. 

The Chairman said they bad sold 7,749 uvits of light more as oom- 
pared with the previous year, of which 3,974 went to private con- 
sumers, and they had received the sum of £126. 16e. Ad. more for 
their current than in the previous year. He therefore hoped they were 
satisfied with such progress. The working expenses had decreased 
very considerably—viz., to £51. 11s, Zd.—and they had saved on 
1 and repairs £47. 17s. 9d. 


CAMBRIDGE ELECTRIC LIGHT. 


The annual meeting of the shareholders was held oh the 24th ult., 
Mr. D. Munsey presiding. The directors’ report, already noted by us, 
was adopted, and their remuneration in to 500 guineas. Messrs. 
Simpson and Parsons, the retiring directors, were reappointed to office. 
The thanks of the Company were accorded the manie, secretary, and 
staff, and a vote of thanks to the chairman concluded the meeting. 


NEW COMPANIES REGISTERED. 


Rhodes Electrical Manufacturing Company, Limited.— 
Capital, £60,000. Object: to acquire the business of electrical 
manufacturing engineers carried on at Bradford and London as the 
Rhodes Electrical Manufacturing Company, to adopt an ment 
with A. L. Rhodes, 8. H. Fielden, J. A. Halford, and H. H. Hopkins, 
trading as the Rhodes Electrical Manufacturing Oompany, and to carry 
on the business of electricians, electrical, mechani and general 
engineers, makers of electrical tramoars, electric light cables, telegraph 
and other wires and accessories, dynamos, motors, telephones, bells, 
electroliers, arc and other lampe, etc. Registered office: 70, Bishope- 
gate-street Within, E.C. 

Rhodes Electrical (Parent) Syndicate, Limited.—Capital, 
£5,000. Object: to carry on the business of electricians, electrical 
and general engineers, electric tramcar and motorcar manufacturers, 
manufacturers of electric cables, wires, accessories, and fittings, etc. 
Registered office: 70, Bishopegate-street Within, E.O. 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


Retz (Lower Austria).—The e require tenders for the 

installation, etc., of an electric light works. "Tenders by March 20. 
Seville (Spain). The Department of Commerce, etc., at Madrid 

dg i rud for installation and working of tramways at Seville by 
arch 21. 


Plasencia (Spain).—The Municipality require tenders for installing 
and working an electric lighting undertaking concession. Tenders 
by March 28. 

Punta Chile (Straits of Magellan).—Tenders are 
required.for the electric lighting of the town for five years from Jan. 1, 
1905. Tenders by June 28. 

Wrexham.—The Town Council invite tenders for stores, iucluding 
various electrical fittings. Particulars from the Borough Electrical 
Engineer. Tenders by March 12. 

Manchester.—The Tramways Committee invite tenders for general 
stores. Particulars of Mr. J. M. McElroy, general menage 55, 
Piceadilly, Manchester. Tenders by 10 a.m. on March 7. See 
advertisement in last issue. 

Kilmarnock.—The Corporation invite tenders for the various plaut 
in connection with electric lighting and tramways for the burgh. 
Particulurs from the Town Clerk. "Tenders by March 14. 

Belfast.— The Oorporation invite tenders for electric motors, insu- 
lating cables, stoneware conduits, troughs, etc. Specificatiens, ete., 
from the Oity Electrical Engineer. Tenders by 11th inst. 

Islands.—The 1 ere of Oommerce, etc., invite 
tenders for installation and working of tramways from San-Cristobal 
de la Laguna to Tacoronte (Oanaries). Tenders by March 23. 

Tiverton.—The Town Council invite tenders for the erection of 
buildings for electricity works. Specifications, etc., may be obtained 
from Mr. J. Siddalls, Town Hall, Tiverton Tenders by 12th inst. 

Slough.—The Urban District Council invite tenders for the supply. 
of gas or other material for lighting. etc., of the public ‘lafaps within 
the district. Tenders to Council Office, Muckenzie-street, Slough, by 
4 p.m. on March 10. CUM" 

Manchester.—The Electricity Committee invite tenders for the, 
supply of 5,000 yards of liu. feeder cable. Specifications, etc., may 
be obtained from Mr. F. E. Hughes, Electricity Department, Town 
Hall. Tenders by March 10. 

Hackney.—The Guardians invite tenders for providing and fixing 
electric light fittings. Specifications, eto, from Mr Frauk R. Coles, 
Clerk's Office, Sidney-road, Homerton, N. E. Tenders by March 9. 
See advertisement in last issue. 

Caerphilly (Wales). — The Urban District Council invite tenders 
for free wiring in connection with the proposed provisional order for 


| THE ELECTRICAL ENGINEER, MARCH 4, 1904. 


391 


electrical supply in the district which they are now applying for. 
Tenders by 12 noon on March 7. 

Rugby.—The Urban District Council invite tenders for the con- 
struction and erection of a refuse destructor. Specifications, etc., may 
be obtained at the office of Mr. D. G. Macdonald, A. M. I. C. E., 
surveyor to the Council. Tenders by March 28. 

Sunderland.—The Corporation invite tenders for the supply of 
indiarubber-covered cables from April 1, 1904, to March 31, 1905. 
Specifications, ete, can be obtained from the Borough Electrical 
Engineer. Tenders by March 31. See advertisement. 

Gainsborough.—The Urban District Council invite tenders for 
telophone instruments, fire alarms, and connecting overhead wires. 
Specification from Mr. R. W. Fraser, electrical engineer to the Counsil, 
Tenders by March 16. See advertisement in former issue 

Italy, —The Government Railway Department require tenders for a 
signalling apparatus on the Siemens aad Halske system, estimated at 
£2,720, for the section from Rimini to Ancona. Particulars may be 
obtained from Inspection générale des chemins de fer, Rome. 

Dartford.— The Urban District Council invite tenders for the con- 
struction and working for a term of years of electric railways. Speci- 
fications, etc., may be obtained from Mr. W. Kay, Council Offices, 
Dartford, Kent. Tenders by March 26. See advertisement. 

London, E.C.—The Metropolitan Asylums Board invite tenders for 
installations of fire alarms and telephones at their asylum, Caterham, 
Surrey. Specifications. etc, can be obtained at the office of the 
Board, Embankment, E.C. Tenders by 10 a.m. on March 8. 


Bilbao.— Tenders are required by the Technical School for a number 
of dynamos and motors of various types, a gas- engiue, and accumulator 
battery. Particulars may be obtained from the Secretary of the 
Escuela de Ingenieros Industriales de Bilbao. Tenders by April 12. 


Wallasey.—The Urban District Council invite tenders for the 
supply and delivery of alternating-currant transformers required 
during the next two years. Specifications may be obtained from 
Mr. J. A. Crowther, Sea View-road, Liscard. "Tenders by March 16. 


Aston Manor.—The Corporation invite tenders for two water-tube 
boilers, superheater, and mechanical stoker. Specifications from 
Mr. T. J. Ballard, Electricity Works, Ohester-stroet, Aston Manor. 
Tenders before 12 ncon on March 14. See advertisement in last issue. 


South Shields.—The Corporation invite offers for the lease of 
certain of the tramways to be coustructed in the borough, together 
with the stables and depot. Particulars can be obtained from Mr. 
J. Moore Hayton, Ovurt-buildings, South Shields. Tenders by 
March 12, 

Wiring. —The May-Oatway Fire Appliances, Limited, invite 
tenders for wiring installations for direct connection with the fire 
brigades at Edinburgh and Aberdeen. Tenders by 9th inst. Par- 
ticulars from Managing Director, 49, Queen-street, Glasgow. See 
advertisement. 

W .—The Electricity Committee invite tenders for 12 
months’ supply of electric motors. Specitications, etc., can be obtained 
on application to Mr. F. V. L. Mathias, A. M. I. E. E., borough electrical 
engineer, Howley, Warrington. Tenders by 12 noon on 14th inst. 
See advertisement. | 

Ballinasloe (Ireland). —Tenders are invited for two electric motors, 
to be driven from the existing plant, for the Joint Committee of 
Management of the District Lunatic Asylum, Ballinasloe. Specifica- 
tions may be seen at the office of Mr. J. Smith, M.I.O.E. "Tenders by 
2 p.m. on March 12. 

Londonderry.—The Corporation invite tenders for various supplies, 
including engine-room stores, carbous, electric meters and demand 
indicators, for Foylehill Hospital. Specifications, etc., can be obtained 
at the Town Clerk's Office. Tenders to the Committee Room, Guild- 
hall, by 3 p.m. on March 8. 

Warrington.—The Electricity Committee invite tenders for 19 
months’ supply of paper-insulated cables. Specifications, etc., can be 
obtained on applicatiou to Mr. F. V. L. Mathias, A. M. I. E. E., borough 
electrical engineer, Howley, Warrington. "Tenders by 12 noon on 
l4th inst. See advertisement. 

Kettering.—The Urban District Council invite tenders for the 
wiring of the arc and incandescent lighting circuits and fittings at 
their generating station. Specifications, etc., may be obtained from 
Mr. John Bond, Council Offices, Market-street, Kettering. Tenders 
by 16th inst. See advertisement. 

Manchester.—The Electricity Committee invite tenders for the 
substitution of high-voltage fittings for low-voltage fittings on con- 
sumers' premises in the south-eastern district of the city. Specifica. 
tions may be obtained from Mr. F. E. Hughes, Electricity Department, 
Town Hall Tenders by March 10. 

Lineoln.—The Corporation invite tenders for one marine - typ. 
water-tube boiler and one high-speed engine coupled to a continuous- 
current dynamo, Specifications, etc., may be obtained from Mr. 
Stanley Clegg, Electricity Works, Brayford Side North, Lincoln, 
Tenders by 21st inst. Seo advertisement, 

Leek.—The Urban District Council invite tenders for electricity 
meters. Specifications can be obtained at the offices of Messrs. 
Burstall and Monkhouse, consulting engineers to the Council, 14, Old 
Queen-street, Westminster, S. W., on and after March 7. Tenders by 
12 noon on March 14. See advertisement. l 

Newport (Mon.).—The Corporation invite tenders for boosters, 
balaucers, etc., switchboards, tramway poles and brackets, overhead 
materials, section p'llars, cables, and troiley wire. 5 may 
be obtained from Mr H. Collings Bishop, M. I. E E., Town Hall. 
Tenders before March 21. See advertisement. 

Plymouth.—The Corporation invite tenders for the supply of 
electricity meters, transformers, and cables (paper iusuluted) during 


the 12 months ending March 31, 1905. Specifications, etc., may be 
obtained from Mr. E G. Okell, borough electrical eng:neer, Prince 
Rock, Plymouth. Tenders by 19 h inst. See advertisement. 

Norwich,—The City Council invite tenders for underground cables, 
rubber-c »vered wires and accessories, incandescent lamps, con'inueus- 
current meters, and motor for 10-ton 0 crave. Specifications, 
eto., may be obtained from the City Electrical Euginoer, Corporation 
Electricity Works. Tenders by 10 a.m. on Match 14. See advertisc- 
ment. 

Poplar.—The Borough Council invite tenders for two 1 000-kw. 
turbo-driven three-phass alternating-current generators and conde: sing 
plant. Specifications, etc., may b» obtained at the offices of the 
Borough E ectrical Enginear, Electricity Works, Glaucus-street, 
Browley-by-Bow, E. Tenders by 9a.m. on March 12. See adver- 
tisement. 

Ilford —The Urban District Council invite tenders for the supply 
of various stores required during P i ending March 31, 1905, includ- 
ing electricity meters and demand indicators, arc lamp carbons, eto. 
Specifications, etc., from the Chief Electrical Engineer, Electricity 
Works, Ilford. Tendera by 4 p.m. on March 8. See advertisement 
in last issue. 

Birmingham Tame and Rea District Drainage Board. —Tenders 
are invited for buildings aod works comprised in the erection of electric 
power sta ion, refuse destructor house, boiler-house, weight office, two 
cottages, inclined approach roid, etc. Bills of quantities, etc., may 
be obtained after Feb. 26 from Mr. J. D. Watson, engineer to the 
Board. Tenders by 9 a.m. on March 7. 

Govan.—The Corporation invite tenders for the purchase of three- 
wire Ediswan main switchboard, arranged for eight three- wire 
feeders, six dynamos, battery, and balancer, also for three-wire booster 
by the British Thomson-Houston Company, Limited. Particulars 
may be obtained from the Burgh Electrical Engineer, Helen-strect, 
Govan. Tenders by March 29, See advertisement. 

Londonderry.—Tebders are invited for carrying out the following 
works at the District Lunatio Asylum: (Section A) steam set boiler, 
pipework, switchboard, eto.; (B 1) wiring and cables to villa; (B 2) 
wiring and cables to new block. Specifications, etc., may be obtained 
at the office of Mr. R. V. Macrory, consulting engineer, Strand, 
Londonderry. Tenders before 12 noon on March 17. 

Shoreditch —The Council invite tenders for various srticles and 
works daring year from April 1 to March 31, 1905, including electric 
cables and suodries, gas pire and fittings, and engineers’ stores, 
Ssmples may be seen at the Electric Lighting Station, Coronet-street, 
Hoxton, N. Forms of tender may be obtained from Mr. H. Mansfield 
Robinson, town clerk, Shoreditch Town Hall, Old-strect, E. O. 
Tenders by March 8. 

Middlesex. — The Light Railways Committee of the County Council 
invite tenders for the work and materials required in the construction 
of the permanent way (for electric traction), bridge work, and road 
widenings connected with four lines of double track, junctions, etc. 
Specifications, etc., may be obtained from Mr. H. T. Wakelam, 
M. I. C. E., county engineer, Middlesex Guildhall, "Westminster. 
Tenders by March 14. 

Stepney.—The Electrica] Committee invite tenders for the supply 
and erection of one 1,000-kw, steam-turbine-driven double-current 
generator; and four water-tube Babcock and Wilcox boilers, econo- 
misers, induced-draught apparatus, steam and other pipework, motor. 
driven feed pump, and accessories, Specifications may be obtained at 
27, Osborn-street, Whitechapel. Tenders by March 14. See adver- 
tisement in last issue, 

Wimbledon.—The Urban District Council invite tenders for the 
supply of engine-room stores, cables, joint boxes and jointing 
material, transformers, meters, lubricating oils, and incandescent 
lamps and carbons to the electricity department during the year ending 
March 31, 1905. Specifications may be obtained from the Ohief 
Electrical Engineer, Eleotric Light Works, Durnford-road, Wimbledon. 
Tenders by March 18. See advertisement in former issue, 

Ilford.—The Urban District Council invite tenders for the supply 
and erection of the following plant: ore 1,000-kw. stesm dynamo, 
comprising vertical engine coupled direct to multipolar dynamo; 
extensions to main switchboard and cable connections; works dis- 
tributing switchboard; condensing plant, comprising surface con. 
denser, motor-driven pumps, water-cool ng tower, and pipework ; 
water-purifying plant; pipework; feeder and pilot cables, feeder 
pillar, and joint-boxes. Specifications, etc., may be obtained from 
Mr. John W. Fenton, Town Hall, Ilford, x. Tenders by 
March 22. See advertisement in last issue. : 


RESULTS OF TENDERS. 


Exeter.—The Council have accepted the tender of Messrs. H. A. 
Willey and Co., at £440, for replacing existing motors and arc lamps. 


Bedfurd. —The Electrica] Committee have accepted the tender of the 
British Thomron - Houston Company, Limited, at £1,278, fer high- 
tension switchboard. | 

Kingston.—The Guardians have accepted the tender of Messrs. C. 
Oldridge and Sons, London.road, Kingston, at £2,074. 10s., for electric 
lighting the infirmary. 

Leeds.—The tender of Wallis and Watson, Trinity-street, Leeda, 
at £95, has been accepted for wiring for electric lightiog the branch 
library, Wesley-road, Armley. ; 

Prestwich. — Messrs, Browett, Lindley, and Co. have received the 
order from Meesrs, Mather and Platt, Limited, for the 250-kw. engine 
for coupling to thoir dynamo for the asylum. 

Battersea.—The tender of Messrs. O. A. Parsons and Co. to supply 
and fix a steam turline-dynamo at the central generating station for 
£4,890 has been accepted by the Borough Council. 
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Manchester.—The British Westinghouse Electric and Manufactur- 
ing Company, Limited, has secured a contract from the Corporation 
for the supply of the complete electrical equipments of 100 tramoars. 


Leeds and Wakefield District Tramways.— Messrs. Dick, 

Kerr, and Uo., Limited, have given the contract for the supply, lay- 

ing. and jointing of the extra high-tension feeders, etc., in connection 

ra the above scheme to W. T. Glover and Co., Limited, Trafford 
ark. 


Derby.—The tender of Mr. H. White, at £54, has been accepted 
tor the supply of 120 incandescent lamp brackets on tramway poles. 
The committee have also accepted the tender of Messrs. J. G. White 
and Oo., Limited, at £1,359. 18s. 2d., for the lay-outs in connection 
with the new car sheds. 

Lowestoft.—The Town Council have received the following tenders 
for the erection of the sub-station at the Oross: Messrs. win and 
Brassiogton, £202. 5s. 10d.; Messrs. Freeman and Jones, £199. 
19s. 9d.; and Messrs, J. Byard and Son, £186. 18s. 9d. (recom. 
mended for acceptance), 

Colchester.—The Town Council have accepted the tender of Meesra. 
Davey, Paxman, and Co., Limited, at £840 (less a discount of 124 per 
cent. for cash on completion of test) to supply and fix a boiler 9ft. 9in. 
by 14ft. 6in., capable of evaporating 10,CO0lb. of water per hour, with 
a pressure of 180lb. to the square inch. 


Rowley Regis.—The Town Council have accepted the tender of 
the Birmingham and Midland Tramway Compeny, New-street, Birm- 
ingham, for the construction and electrical equipment of tramways 
included in the total sum for construction of tramways 10, 11, and 12 
under Birminghem and Midland Tramway Act, 1902. 


Swindon.—The Corporation have accepted the following tenders for 
complete traction switchboard and for the supply and laying within 
the borough of tramway feeder.cables, pilot wires, arc lamp services, 
eto. : British Westinghouse Electric Manufacturing Company, Norfolk - 
street, Strand, W.O., switchboard, £750 ; British Insulated and Helsby 
Cables, Limited, Prescot, Lancs., tramway feeders, £1,190. 9s. 

Wiring.—The May-Oatway Fire Appliances, Limited, have accepted 
the following tenders for wiring installations for direct connection with 
the fire brigades: T. C. and E. C. Jack, Wm. Douglas, Limited ; 
S. Henderson and Sons, Wm. Douglas, Limited; the Ediaburgh 
Laundry Company, Wm.. Douglas, Limited; D. M. Brown, James 
Maxwell and Son ; Great North of Scotland Reilway, Pratt and Keith. 


London County Counoil.—The Council have been recommended 
to accept the tender of Messrs. J. G. White and Oo., Limited, at 
£95,005. 7s. Ad., for the execution of the roadwork and plete-laying 
in connection with (1) the reconstruction tor the underground conduit 
system of electrica! traction of the existing cable tramways between 
Kennington and Streatham, and (2) the construction for the same 
system of traction of short portions of tramways in Tooting High- 
street and Defoe-road, authorised by the London County Council 
(Tramways and Improvements) Act, 1901 ; that the solicitor do pre- 
pare and obtain the execution of a contract to give effect to the tender, 
and that the seal of the Council be affixed to such contract when ready. 
The Council bave also been recommended that Messrs. J. G. White 
and Co., Limited, be allowed to sublet the following portions of the 
work to the undermentioned firms or to sush other firm or firms as 
may be approved by the engineer under the TS Ie W 
to the Hadfield Steelfoundry Company, Limited, of Sheffield, the 
manufacture of the special work (consisting of points aud crossings) ; 
(2) to the Anderston Foundry Company, Limited, of Middlesbrough, 
the manufacture of cast-iron yokes, road boxes and covers ; (3) to the 
Associated Portland Cement Manufacturers, Limited, of London, the 
supply of cement ; and (4) to Messrs, Bullers, Limited, of London, the 
manufacture of the porcelain insulators. 


BUSINESS NOTES. 


TRACTION. 


Pemberton,—The District Oouncil have received sanction to borrow 
£16,155 for tramway purposes. 

Finchley.—Messrs. Griffiths are proceeding 
Cherry Tree-hill, Stag-hill, and Oemetery-hill. 

Bromley.—We understand that the Tramways Committee are 
5 with Mr. W. Ivey in regard to another tramways scheme 
proposed by him. ' 

Bradford. —It is understood terms have been arrived at with 
to the proposed purchase of the Shipley section of the Mid. Yorkshire 
Tramways by the Corporation. 

Tokyo.—In order to cope with the increased demand for electricity, 
the Tokyo Street Railway Company has placed an order for a large 
dynamo with an American firm.—Anylo-Japanese Gasette, 

Beckenham.—The British Electric Traction Company have offered 
a security for the due performance of their contract, which the Urban 
District Council have referred to the Tramways Committee. 

Derby.—The receipts of the Corporation tramways during the four 
weeks ended Feb. 20, 1904, were £1,218. 11s. 9d., being an increase of 
£81. 5e. 11d. as compared with the corresponding period last year. 

West London Tramways.—The last few days the tramcar service 
on the Shepherd’s Bush and Hounslow line suffered interruptions 
owing to water filling an excavation made by the telegraph company. 

Campbeltown.—The Town Oouncil and Kintire District Committee 
have given a general approval to the preliminary arrangements for 
laying. a light or electric railway between Campbeltown and 


with track work on 


and Leith Oorporaticns and of the Edinb 


Leeds,—The Tramways Committee have resolved to 
the construction of the whole of the Hyde Park-road an 
road tramways. 

Ipswich.—The obstacle which has arisen to the complete ing of 
the Felixstowe-road section of the Ipswich electric tramways has now 
been settled, a parish meeting having decided to allow the Corporation 
a right-of-way.  ' 

Cheadle.—The work of laying the metals between Oheadle and 
Gatley contfhues to progress rapidly, and the time cannot be far distant 
when this portion of the route be completed and the electric cars 
doing service. 

Exeter, 55 are proceeding for the acquisition of a site 
of the new car-sheds. The returns from the existing tramways for the 
last three weeks were £97. 12s. 6d. The average number of fares per 
day has been 1,116. 

Japan. —4A scheme to construct an electric railway between Kyoto 
and Oteu (Japan) has been approved, and & syndicate has been formed 


in the United States to carry the enterprise through. The length of 
the road is about 30 miles. — Railway Times. 


with 
Belle Vue- 


Wigan and Ashton. —The tramway which is constructed by 
the Wigan Corporation has been laid from the Mechanios' 
Warrington-road, Goose Green, to the boundary of Park-lane, 
work is being proceeded with to Worsley Mesnes. 


Rye.—The proposed scheme for the extension of the Rye and 
Oamber tramway right up to the Camber sands was again discussed at 
the last meeting of the directors. It sppears doubtful whether circum- 
stances will admit of the adoption of the scheme, at any rate for the 
present. 


Nottingham.—At s resent joint meeting of the Improvement, 
Tramways, and Finance Committees of the ae | Council a proposal to 
construct a tramway from St. Ann’s Well- along Bath-street, to 
Sneinton Hermitage, was considered, and instructions were given for a 
key plan of the district to be prepared. 


Middlesex.—Three light railways, with a total mileage of 11} miles, 
are under construction by the Oounty Council, 26 miles are also autho- 
rised, and further extensions are under consideration. The Oouncil 
has obtained an Act constituting it a tramway authority ; this gives 
the Council a locus standi in opposing Tramways Bills. 


Glasgow.—Mr. John Young, general manager of the Oorporation 
tramways, in a report forwarded by the Tramways Committee to the 
Joint Bridge Committee on the congestion of vehicular traffic in the 
centre of the city, ts as a measure of relief the erection of a new 
bridge over the Clyde on the line at Oswald-street and Commerce- 
street. 

Poynton. —The Parish Oouncil last week, after discussing the local 
tramway schemes, that the mid-Oheshire scheme be carefully 
watched in the interests of the Council, but that no action be taken 
at present. The Ohairman said he thought it best to leave the matter 
oa hands of the Stockport Corporation and the Hazel Grove 

ouncil. 


Leith.—The conference between representatives of the Edinburgh 
h and District Tramways 
Compeny was held on Wedneeday. The discussion was mainly upon 
the question of through traffic, new committee was appointed on 
Wednesday from those opposed to the introduction of cable tramways 
into any pert of Leith. 

Beddgelert.—The proposal to construct an electric tramway from 
Beddgelert via Pen-y-Gwryd and Oapel OCarig to Bettws-y-Ooed 
provokes & protest from Prof. W. P. Ker, who says: '' The road, one 
of the most beautiful in the kingdom, is visited yearly by thousends 
of people, who are drawn there by something not compatible with 
overhead electric railways, and who will hear of this project with 
something like dismay.” 

West Ham.—The first section of the electric tramways system was 
formally opened on Saturday. The mayor and Oorporation drove in 
a decorated car at the head of a procession from Stratford to the 
Balaam-street end of Barking-road at Canning Town. The Board of 
Trade certificate was not issued until about noon, and as soon as the 
document was in the hands of Mr. H. E. Blain, the tramway manager, 
the line was open to the public. 


Newcastle - Stoke Tramway.— The newest extension of the 
Potteries Eleotric Traction Compeny's of electric tramways was 
ina ted on Tuesday, when the public service was commenced on 
the Newoastle-Stoke line, via Hartshil. The line has been passed by 
the inspector of the Board of Trade. The service is at present a nine- 
minute one, and the fare between the two towns is 2d., the 1d. stage 
being opposite Hartshill Ohurch. 

West Bromwich.—The difficulty which has prevonted the comple- 
tion of the branch line of the tramways connecting West Bromwich 
with Oldbury having been removed, through communication has now 
been opened. The chief obstacle was the passage of cars under the . 
bridge in Bromford-lane near Oldbury Station, but the matter has been 
arranged satisfactorily, and on Tueeday a trial trip in a special car was 
made the whole length of the section. 

Shoeburyness,—The Urban District Council have decided that, in 
conseqnence of the unnecessary delay which had oocurred in the carry- 
ing out of the scheme for a seashore tramway, to write to the Board of 
Trade and ask them that the order in respect of the Shoeburyness- 
Southend light railway should be drawn up forthwith, and that such 
order should contain provisions requiring the Southend Corporation 
either ie proceed with the light railways forthwith or to abandon the 
projec 

Holborn.—At the next meeting of the Borough Council, preference 
is to be given'to the question of the tram'ways laid down in Theobalds- 
road, Olerkenwell-road, Gray's-inn-road (from Holborn to Olerkenwell. 
road), end those sanctioned by the Laadon County Tramways Act, 
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1900, proposed to be laid down from the existing tramway in Olerken- 
well-road near its junction with Gray's-inn-road, along Rosebery-avenue 
to its junction with St. John.street-road, Olerkenwell, of an under- 
ground system of eleotrio traction. 

Aberdeen.—On Saturday at a gen ct a Gas and Electric Sub. 
Oommittee a deputation from the Suburban Tramways Company was 
received for the purpose of finally adjusting the terms under which a 
supply of driving energy should be given to the company by the elec- 
tric department. After discussion it was agreed that the Corporation 
should supply the company with current for their lines outside the city 
boundary at 2id. per unit, subject to a maximum demand by the 
company of 150,000 units per annum. 

Deptford and Greenwich Tramways.—Mr. Graham Harris (as 
arbitrator) is investigating a claim made by the London, Deptford, and 
Greenwich ways Company against the London County Council in 
respect of the transfer of its lines te the Council. Under the notice 

iven the London Sonny Oouncil were to purchase the whole of the 
ines, together with all the equipment and the depót. Exclusive of 
materials for permanent way, stable atensile, unexpired licenses, and 
other small items, the total claim was £138 287. 

Kirkcaldy.—A a ert from the Town Council have interviewed 
the mansger of the North Bntish Railway Company with rd to 
the company’s opposition to the Tramway and Harbour Bill Iu the 
tramway section of the Bill a clause has been inserted giving power to 
the Oorporation to carry merchandiee and minerals. is clause the 
Corporation have now agreed to withdraw, retaining power only for 
the carrying of parcels up to 112lb. The hope is entertained that the 
railway company’s opposition may be withdrawn. 

Cardiff. —The Public Works Committee have received complaints 
from shopkeepers on Oowbridge-road as to gange of men being con- 
tinually employed on the tramway pulling up and putting down setts. 
The borough engineer says that the is very troublesome because 
the old foundations of the tramway has been utilised on the score of 
economy, and double traffic has to go over a single line. It is under- 
stood that the negotiations with property owners were nearly com- 
piete whereby the road could be widened and a double track laid 

own. 


Swansea —In a recent action brought by the Corporation for a 
declaration of their rights against the Swansea Tramways Oompany, it 
has been decided that under the various Acts of Parlisment the Cor- 
poration can only purchase the tramways in four sections—the first 
section in 1906, when it has to grant the company a lease for 21 years, 
and the second section not until the lease expired, when it has 
again to grant a lease for 21 years, and so on through all four sections. 
It will thus be nearly the end of the century before the whole of the 
tramways can be taken over by the Corporation. 

The Berlin Electric Railway.—The Berlin Overhead and Under- 

und Electric Railway is to be extended as far as the Grunewald. 

teps have been taken by the municipel authorities for the prevention 
of a similar catastrophe as in Paris in the Berlin Electric Railway 
tunnels, Each carriage is now furnished with a fire hose, and in every 
tunnel spots are clearly indicated by coloured lamps where tire appliances 
are kept. Should any accident suddenly interrupt the electric current, 
light in the tunnels will be provided by a separate independent supply 
of current. Emergency exits are also being bored between the stopping 
places in the tunnels. | 

St. Marylebone.—A request was submitted at last night's meeting. 
signed by 10 members of the Borough Council, asking them to rescind 
or vary the resolution of the Oouacil of Nov. 12, 1925, adopting a 
recommendation of the Legal aud Parliamentary Committee, contained 
in their report of Sept. 30, 1903, that to inform the London County 
Council and Messrs. Hicks, Davis, and Hunt that the Council adhere 
to their nage resolution against the construction of a surfa-e 
tramway along Edgware-road ; and that, ia lieu thereof, the Oouncil 
resolve to give all necessary consents to the London County Council's 
propoeals to construct surface tramways along Edgware.road, Maida- 
vale, and Tottenham Court-road. 

Newoastle.—4A correspondent to the Newcastle Chronicle suggests 
that it would be an excellent thing if a tramway were laid down to the 
Fish Quay at North Shields and carriages adapted for the carriage of 
goods as well as passengers run on that section. He considera that as 
it is slightly more than a quarter of a mile from the top of the bank to 
the widest part of the Quayside, about £2,000 would suffice for its 
complete instalment. He says if the matter be too speculative for the 
tramways company to inaugurate, the Corporation, for the benefit of 
the ratepayers, should do it and charge a wayleave rent to the tram 
company. When the Low. street — i.c., from Bell-street to the new 
quay—is widened, the tramway could be extended to the ferry. 

London County Council Tramways.—The two new tramway 
routes which have been opened in South London by the London County 
Council, each give improved access to the City from the south-eastera 
district. The lines through the Borough and along the Marshaleea- 
road to the end of Southwark Bridge are now completed. and tramcars 
run from the Lord Wellington to the bridge, via the Old Kent-road, 
Great Dover-street, and St. George's Ohurch. The completion of the 
new spur line along the eastern side of Southwark-street and of the 
junction at the corners of Southwark-street and Southwark Bridge. 
road has also enabled the Oounty Council to commence running a 
service of cars from Oamberwell-green to the Hop Exchange, the- 
terminus of the East Hil] horse tramways, close to London Bridge. 

Tram v. Omnibus.—Discussing the effect of the London County 
Council electric trams on the omnibus traffic, Mr. W. A. Perry, 
chairman of the Star Omnibus Company, says the Daily Telegraph, 
declared that it was a grievous injustice that the County Council should 

gers for less money than they oould possibly afford to do. 
He felt that if this were generally known the rate yers would object 
to such s procedure, The company made no Anti Án of the Oouncil 
carrying passengers at a fair rate, which they did when they were not 


. ratchet arrangement worked with a handle. 


running over a route covered by omnibuses. With reference to the 
proposal made at a meeting last week of another omnibus company to 
place motor 'buses on the road, the chairman said the Star Company 
were anxious to obtain, if poesible, a cheap mode of carrying the traffic, 
but at the present time they had not found one which would achieve 
that object. 

MulL—At Monday's special meeting of the City Council the report 
of the Finance Committee as to the estimates and rates for the ensuirg 
year was adopted. Alderman Larard defended the action of the Tram- 
way Committee in reducing their contribution towards the reduction 
of the rates from £14,500 to £11,500. He said that during the five 
years the electrico trams had been running they had peid out of revenue 
£37,183 for interest and £33,740 for sinking fund, and had contributed 
£62.000 towards the reduction of the rates. He insisted upon the 
need for substantial reserves. Although the traffic receipts had been 
continually increasing (this year the increase was £9,000), the expen- 
diture had also largely increased, and it was impoesible to prevent it. 
But there had been a decrease in the net revenue, and this ht be 
attributed to the old town route an i the Hedon-road route, which were 
not so profitable as the others. 


Brighouse.—The Tramways Committee having found it possible 
to inaugurate a service of cars to Brighouse without waiting 
for the completion of the transformer station at Hipperholme, an 
official opening of the line took place last Thursday week. A 
15 minutes’ service to and fcom Halifax was instituted, which was 
on Monday reduced to half-hourly. Representatives of the Halifax 
Corporation, including the Mayor, Alderman J. Wade, and the chair- 
man of the Tramways Committee (Alderman T. Hey), travelled to 
Hove Edge in a special tram. Here they were met by members of the 
Brighouse Corporation, Alderman Stocks (the deputy-mayor) taking 
the place of the Mayor (Alderman W. Smith), who, on account of 
ill-health, is abroad Alderman Stocks drove the car from Hove Edge 
to the Brighouse terminus, where a large concourse of ie ra 
had gathered. A number of speeches were made from the top of the 
trams, 

Portsmouth.—Trials are being made with a tramway car having a 
covered top. The cover is bolted down securely to the car proper, is 
glazed on all sides, and the side wiudowe, similar in size to those 
below, can be opened from the end of the car by the conductor by a 

Acoording to the weather 
the sashes can be lowered as desired, and the doors, which are on the 
gangway at the end of each csr, opened. The trolley, now in the 
centre of the top deck, is taken away entirely, and fixed to the top of 
the cover. The cost of the cover is only £65, an insignificant amount 
compared to the cost of the car itself —over £600—and is supplied by 
Milaes, Voes, and Co., of Birkenhead. Another improvement heen 
made at the North End depôt, where a eplendii system of machine 
shops for the repair of the cars is nearing completion, Room has been 
found for the erection of dining and recreation rooms, both specially set 
apart for the comfort of the tramway men when off daty, 


Natal. —Installations of light railwa pani are apparently becoming 
very popular in Natal Colony. One of the largest and most complete 
of these is the 2ft. gauge line which has been constracted on his estate 
by Mr. W. Pearoe, of Lower Illovo. The line is nearly eight miles 
long, and traverses the entire estate, connecting the mill with the 
Illovo River railway station, and circumecribing, by means of branches, 
the whole of the 3,000 or 4 000 acres which is under sugar cultivation 
all the year round. Considerable enterprise and skill were exhibited in 
this undertaking. For instance, an iron bridge was carried acroes the 
Illovo. The bridge is 540ft. long, and is built to carry a 10-ton loco- 
motive and 12 five-ton cars. It cost £1,654, making the total oost 
of the railway £5,056, the average cost per mile working out at £501, 
without the bridge, and £817 including that item. It is an interesting 
fact: that in not one detail of the construction of the bridge, except in 
the purchase of the material, had Mr. Pearce to eng»sge outside help. 
The whole of the work was carried out under the superintendence of 
Mr. E. J. Young, the resident engineer. —Sowth African Exports. 


Wood Green.—The special committee appointed by the District 
Council to deal with cases of emergency in connection with the electric 


_ tramways have presented a report, in which the surveyor reported that 


the company, without giving notice to the Council, and in defiance of 
the Council's protest, had brokea up the road from opposite the Home 
and Colonial College to Granville-road, and had laid their cables for 
that length. The recommendation of the committee was that the 
Council agreo to the proposal of the company as to the laying of their 
cables, subject to the diversions aer T sarveyor and to the 
surface of the road being made good, They further recommended that 
the-attention of the company be directed to the serious illegality in 
breaking up the road without notifying the Council. With reference 
to the arbitration 1 the surveyor reported that the arbitrator 
had inepected Lordship-lane and had intimated his intention of makin 
a preliminary award as to the works necessary at once to be exeout 
to enable the road to be reopened for ordinary traffic, reserving his 
decision as to who is to bear the cost of the execution of such works. 
The County Council had verbally offered to make up the margins of the 
road with granite macadam. ö 


Arten. — The Public Works Committee, in a report to be presented 
to the Aston Town Council on Wednesday, express regret that 
the makers of tho tramway points and crossings sre unable 
to deliver the special castings in reference to the temporary track 
required in connection with the maintenance of the tramway traffic 
between Aston Oross and the city boundary for a period of one month 
from Feb. 19. While regretting the delay, the committee point out, how- 
over, that it would have been most unwise to execute concreto work 
during such weather as had been experienced during the last few: 
weeks. The work necessitated by the alteration of Witton-lane depót 
had been commenced. The committee have applied to the Board of 
Trade for formal consent to the construction of a double line of tram- 
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way in Park-road and in Witton-Iane, and for the reconstruction of the 
lines in Witton-road, Bevington-road, and Trinity-road, and in order 
tosave the inconvenience to the public generally associated with the 
working of the tramway service upon a temporary track, it has beeu 
arranged to stop the traffic entirely in the Witton-lane and Park-road 
during its reconstiuction, and to work the traffic along another route, 
for which purpose five crossing places will have t» be constructed. 

Derby Rail Contract.—In proposing the adoption of the report of 
the Tramways Committee at Wednesday's meeting, Alderman Daeebury 
said it would be in the memory of the Council that there was a con- 
siderable amount of talk about a contract for Belgian rails being 
entered into, and the committee were blamed for this. As a matter of 
fact, the committee never had a contract for Belg'an rails. They 
entered into a contract with Messrs. J. G. White and Oo. for a certain 
specification, and a very stiff teat was imposed, while a tester was 
engaged to see the rails came up to the specification. Messrs. White 
had found considerable difficulty in getting the rails to come 
up to the test, and they had, moreover, been unable to get 
the contractors to supply them as agreed in proper time. As 
a consequence this contract with the Belgian railmakers had 
been broken by Messrs. White, and they had entered into a 
contract with the North-Eastern Steel Company, Middlesbrough. to 
supply the whole of the rails with the exception of 230 tons, which hed 
been placed down. The contract had not only heen entered into with 
the North-Eastern Stcel Oompany for theee raile, but 300 tons bad been 
made and tested, and would be in Derby this week. The whole of the 
rails, he hoped, would be in Derby before the Council met again, This 
would not entail any extra cost either to the Tram Committee or the 
ratepayers, as the rails would be supplied at the seme terms as the 
foreign rails would have been. He considered they had got out of a 
very difficult position in a very satisfactory manner. 

Reading.—The Council have determined to withdraw the Reading 
Corporation Bill, 1904, which has been deposited in Parliament. The 
following report of the tramways engineer and manager haa been 
adopted : ''Since the opening of the electric system in July, 1903. the 
ear eorvices have been gradually improved and the traffic has increased, 
and will increase considerably as the summer epproaches. The whole 
of our cars are in use at certain times every week, and in order to pro- 
vide still better services to meet the summer traffic, and also to allow 
the car En pente to be overhsuled regularly, and kept in proper 
repsir, which with the present arrangements is only done with 
ditficulty, we shall require eight more care, and I suggest that as soon 
as the specification for the cars can be drafted that tenders be invited. 
The present office accommodation at Mill-lane is insufficient to carry 
on the work of the department. The offices now in ute are required 
entirely for clerical work, and are much in need of accommodation for 
a drawing office. This cau be arranged without difficulty by extendin 
the first floor of the present offices to the repair shop, and as the wor 
of the department is becoming seriously hindered for want of more 
room, I shall be glad if you will sanction the proposed exteneion." 
The tramways engineer and manager has now been asked to prepare 
the drawings and specification for the supply of six additional electric 
tramears with bogie wheels, having seating capacity for about 70 pas- 
senge's, and tenders will be invited for the supply thereof. The offices 
of the tramway depót in Mill-lane is to be extended as suggested, 
according to plans, specification, and estimate prepared by the borough 
surveyor. 

_Lancaster.—The County Council have decided to petition against 
the following Bills: (1) to incorporate the Preston and Blackburn 
Tramways Oompany, and to stl ee that company to make and main- 
tain a tramway and other works, and for other purposes—that the 
expenses of opposing such Bill be charged upon the county. fund, and 
that the seal of the Council be attached to the said petition ; (2) to 
incorporate the Preston and Lytham Tramways and Tramroad Com- 
pany, and to empower that company to make and maintain tramwaye, 
a tramroad, and other works, and for other purposes; (3) to empower 
the Corporation of Barrow.in-Furness to construct an opening bridge 
aoross Walney Ohannel, to make certain street works, to lay down 
additional! tramways, and to execute works in connection with their 
water undertaking, and.for other purposes ; (4) to empower tlie Urban 
District Council of Stretford to construct additional tramways apd other 
works within their district, and to make further and better provision 
for the good government of the said urban district ; (5) to authorise 
the Preston, Chorley, and Horwich Tramways Oompany to abandon a 

rtion of their authorised tramways, and to construct other works in 

ieu thereof, and other purposes ; (6) for authorising the constraction 
of dock works and tramroads at Trafford Park, in the county of 
Lancaster, and for transterring the powers of the West Manchester 
Light Railways Company, and for providing for the repair and regula- 
tion of industrial roads in Trafford Park, and for other purposes ; (7) to 
authorise the Oorporation of Manchester to construct tramways and 
street widenings witbin and beyond the city, and to coufer further 
powers upon the Corporation and neighbouring authorities with respect 
to the exercise of powers relating to tramway works and electiicity 
within and beyond the city, and for other purposes. 


Liverpool.—At the meeting of the City Council on Wednesday the 
Tramways Committee recommended that an application be made to 
Parliament or the Board of Trade in the next session for powers to 
construct the following tramways: a line commencing by & junction 
with the existing tramways in Proscot street opposite Low-hill, pass- 
ing along Hall-Jane, Edge-lane, and St. Oswald-street, and terminating 
by a junction with the existing tramways in Pressot-road at the Old 
Swan. The proposed tramway will be laid as a doable line throughout 
if provision can be made for the widening of Edge-lane from a minimum 
width of 40ft. to 60ft., and for the widening of St. Oswald.street in 
accordance with the prescribed line from 38fc. to 60ft. The length of 
street is about 2 miles 500 yards. The Electric Lighting and Power 
Committee of the Corporation heye received from Mr. A. Bromley 
Holmes, the consulting engineer, a report recommending that the price 


for electrical en charged to the Tramways Committee should be 
increased from 1 Cd. to 1:12d. per unit, subject to tha existing sliding 
scale to meet variations in the cost of coal. The report stated : ''The 
margin between the price received from users of electrical energy for 
lighting and power and the cost of producing such energy is coasider- 
ably greater than ie required to meet the anticipated increase in capital 
charges and rates for the current year. Under these circumstances it 
would be an unwise policy to check the development of the business 
by raising prices. The sale of electrical energy for lighting purposes 
is the most profitable portion of the business of the electric 
supply department, and with the view of facilitating the adoption of 
the electio light in houses of small rentals, the electrical engineer 
recommends the trial of prepayment meters under certain conditions, 
aa to which he will shortly be in a position to report further." The 
matter will be the subject of a conference batween the two committees. 


Keighley.—The Town Council have adopted a minute recommending 
that the tramways be equipped for electric traction on the overhead 
trolley system. The estimated coet of laying down the overhead 
trolley system.was given by Mr. Weterhouse as follows: Ingrow 
section, 56 579. 33. ; Utley section, £10,612. 17s. 9d. ; Stockbridge 
section, £8,751. 3s. 6d. : erection of a tram-shed, £1,160; overhead 
equipment, £6.036 ; eight cars, £4,800 ; the altering of gas and water 
mains, £482. 124. 6d. ; cables from the power station £2,170; new 
switchboard at power station, £819 : and with £1,379. 3s. 3d. allowed 
for contingencies, these items made a total of £42,790. The intention 
of the committee was to run a 10 minutes’ service, and that would 
necessitate about six cars, leaving two cars for emergencies. The cars 
along the Ingrow and Utley route would run about 100 miles a day, 
aud those along the Stockbridge route about 90 miles. The horse 
trams last year made slut 8 4d. per mile, and it was estimated that 
the new cars would realise 83d. per mile. The Electricity Committe e, 
however, were proposing to charge them 2d. per unit, but if they were 
to be charged on the same scaleas the ordinary consumers, that amount 
would be reduced by an eighth, or a saving of about £200. Ifa 
20 minutes’ service were adopted, there might be a saving of £1,400. 
He never believed, however, that the scheme would psy, but would 
need assisting from the rater. The most serious drawback was the loss 
of the old cars, amounting to £9,000 or £10,000, while the Oouncil 
would have atill to meet interest and sinking fund amounting to £755 
yearly ; but they had againat those figures certain lands worth about 
£8,0C0 or £9.000, and some 30 horses, which might sell for £500 or 
£600. He thought they would require 2d., or not more than 3d., 
from the rates to assist the n The route from lugrow to 
Utley will be taken in hand first, and be extended to the bottom of 
Ca vendish- street. The Council have decided to carry out as much of 
the work as ible under th«ic own directicn, and to apply to the 
Board of Trade to borrow the amount mentioned in the specification. 


Perth.—In the course of an interview on the subject of tramways, 
reported in the Perth Courier, ex-Bailie Wright, the energetic electric 
light convener, said. Notwithstanding the debt, there are many 
things that might be urged in favour of the reconstraction of the tram- 
ways and their adaptation to electrical power. When the old tram- 
way company was tormed they based their calculations on a very small 
income, and within two or three years of the starting of the tramways 
the revenue had been more than doubled. More than that, a curious 
coincidence occurs in the working of the existing tramways and the 
estimate of revenue framed by the engineers—viz , that du ing last 
year the average drawings per cir mile was 10d. exactly —the figure 
assumed by Messrs. Kincaid, Manville, and Dawson as the receipts to 
be earned by the electrically equipped cara. The sum of £70,000 
certain]y looks a big figure, but it must be understood that this money 
is not to be spent on works which are only to be atarted in the fature. 
It is to be spent on substitution of electr.city for horse haulage. Were 
the same number of cars to be run with horse haulage which it is pro- 
posed to run with electrici y, it would mean more than doubling the 
expenditure on horse traction. At p'esent something like £1,800 a 
year is spent on the horse traction, and doubling the number of cars 
would run up to £3,600, while by substituting electricity the cost of 
the current and interest and sinking fund on overhead equipment, along 
with maintenance, will not emount to more than £2,000 a year. It is 
plain, therefore, that by adapting the cars to electric traction, double the 
number of carscan berun at little more than helf the costof horse traction. 
The suggestion that there were & good number of hours every diy just 
now when the cars were running half empty did not daunt the bailie, 
who responded, ‘‘ Against this it might be said that during the summer 
months with greater facilities more than double the number of 
pasreagers could and would be carried than what has been accomplished 
during the past summer seasons. It is not necessary to run a regular 
number of cars all the year round, but when the traffic is such as to 
necesaitate additional cars, these can be put on when required without 
being under the necessity of keeping & number of horses eating their 
heads off to bs ready for the extra traffic. There should be no difficulty 
during the mouths of Juue, July, August, and September ia having an 
average income over the existing track of not less than £1,000 a mouth, 
possibly on some of these months a much larger proportion. The dead 
weight, however, on the tramway uudertaking is tue large sum which 
has been paid to the old tramway company, and the only way to help 
to reduce the loss under this head will bs by extensions iuto districts 
at present not supplied but where there are larga and growing populous 
places. It is estimated that the extension of the tramway to Dunkeld- 
road would cost £4,500. When the interest and sinking {und 
necessary to that sum is provided for, and the work extensions met 
with, the revenue that might fairly be expected to come from a grow- 
ing district such as that should provide a substantial surplus—a 
surplus of not less thau from £400 to £500 to help the deficiency on the 
other routes. Barnhill is now beginning to show sigas of development, 
and with the tramway running out in this direction a fairly good 
revenue might be expected to start with, and it may be the means of 
farthering building evelopments there ;. while the loop line should be 
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carried from the end of Victoria Bridge to join the existing line at the 
end of Perth Bridge. With the prospect of additional works in the 
harbour district, a large increase of y cited might very reasonably 
be expected to take place in the Edinburgh-road district, and here 

ain extension within a short space of time might be carried out with 
advantage. While there may be a pretty large debt resting upon the 
city meantime, the debt is not beyond the reach of the ratepayers to 
meet, and it can safely be said that at no period in the ssi of 
Perth during the ‘ast 75 years has there been more care and economy 
practised than there is by the Town Council. It will never do to allow 
the city to stand still, and it is just about as bad to tinker with cr 
only half carry out improvements or public works, as has been proved 
by the recent large expenditure of money. The largest expenditures 
9 5 a taken place are the schemes that to-day are showing the 

t results.” 


LIGHTING AND GENERAL. 


Glasgow. The Corporation require £50,000 for telephone extensions. 


Poynton and Worth (Cheshire).—It is proposed to adopt the 
Lighting Act for the lighting of Poynton. | 

Cleckheaton.— Application is to be made for sanction to borrow a 
farther sum of 24,000 for electric lighting purposes. 

Anglesey.—The Oounty Oouncil will op the Bill promoted in 
Parliament by the North Wales Power an Traction. Company. 

Todmorden.—The Council have decided to apply for borrowing 
powers to the amount of £20,060 in respect of electricity works. 

Weardale.—The Durham Cpunty Council are obtaining local infor- 
mation with a view to adopting a county scheme of electricity supply. 

Darwen.—An enquiry has been held into the application of the 
i for sanction to borrow £6,500 for the puposes of electric 

ighting. 


Golear.—The Board of Trade has sanctioned the order applied | 


for by the Huddersfield Corporation for the lighting of Golcar with 
electricity. | 

Topsham. —The local electric light company have purchased a plant 
for 2 000 lights, and the promoters expect to have the light 1nstalled 
by the end of say. | 

Middlosbrough.—4A recommendation for the electric lighting of 
the town hall is before the Corporation Streets Committee, The coat 
is estimated at £300. l 
Commercial Cable Co.—The directors have declared a quarter! 
dividend of 2 per cent. The transfer books will be closed on the 30t 
inst. and reopened on the 5th prox. 

5 Marconi is at Poldhu, and preparations are being 
made to erect poles 50ft. high on the top of the present towers, which 
will then be 264ft. above the sea-level. | 

Stoke-upon-Trent. —The Town Council have received sanction to 


the borrowing of £17,840 for electric lighting purposes, and £12,800 


for the provision of a refuse destructor. 

Rotherham.—The enquiry into the Corporation's application for 
sanction to borrow £14,670 for additional electric lighting plant, 
already referred to by us, has now been held. 

Change of Address.—The central station and tramway department 
of the Electrical Company, Limited, has been removed from 25, Victoria- 
street S. W., to 121, Charing Oross-road, W. O. 

Finchley —The electrical engineer's.last report shows that the 
number of applications to date was 117, equal to 6,040 8-c.p. lampe ; 
203 street lamps have been converted from gas to electric lighting. 

Wood Green.—The time limit of the District Council's provisional 
order expires in July next, and application is now to be made for laying 
the mains in the compulsory area at once, and for sanction to the 
borrowing of £7,600. 

Malvern.—A trial of the new electricity plant has been made 

with highly satisfactory results, and Mr. Maybury. who has resigned, 
having ipu county road surveyor for Kent, hopes to start 
the public supply in the course of a few days. 
@ Japan.—The Tokyo Electric Light Company has decided to increase 
ics capital by 5,500,000 yen to 7,000 000 yen in order to extend the 
business, and either to issue debentnres or raise loans to the maximum 
amount of 1,000,000 yen. — Anglo Japanese Gazette. 

W. T. Henley's Telegraph Works Co.—Suhject to audit, the 
dero have decided to recommend a dividend on the ordinary shares 
o 
interim dividend of 6 per cent. paid Sept. 1 last, payable March 12. 

Aberystwyth.—The agreement between the Corporation and the 
electric supply company has been adopted. The town clerk, the 
surveyor, and the chairman have been instructed to draw out a 
specification and invite tenders for lighting the new promenade by gas 
and electricity. 

Colohester.—The borough electrical engineer has reported as 
follows: output of electricity in units during January, 1904, 55,781 
(1903, 39 342 ; 1902, 28.184) ; number of consumers connected at end 
of January, 414 (334, 263) ; total number of 8-0. p. lamps connected, 
25 174 (20,613, 14,795). 

Redditoh.—Upon the reading of the Electric Supply Committee's 
repor: on Wednesday the chairman of the committee (Mr. F. Dolphin) 
said the cost of production of the current, unit for unit, was 
undoubtedly greater with the temporary steam plant now in use than 
it was with the gas plant. 

Metropolitan Electric Supply Co.—The directors recommend a 
final dividend of 9s. 6d. per share, being at the rate of 94 per cent. 
per annum, making a total distribution of 17s. 6d. per share, or 83 per 
cent. for the past year ; £18,000 is placed to depreciation and reserve 
fund and £2,485 carried forward, 


installation cost of £890, and the latter at £1,109. 
the lighting were decided upon, the matter be got in han 


sanction the laying of the new telegraph cable between the Japan 


per cent. (less income tax) for the past year, including the 


* 


,Fulham.—In the event of the Prudential Assurance Compan 
eclining to lend the Council the sum of £25,000 in connection wit 


its electric lighting undertaking at interest at the rate of £3. 12s. 6d. 
per cent., the amount is to borrowed from the London County Council 
at interest at the rate of £3. 15s. per cent. 


Southwark.—An enquiry has been held by Mr. J W. Thompson, 


an assistant commissioner under the London Government Act, 1899, 
into the application of the Southwark Borough Council for a scheme 
providing that the expenses of the Newington electric lighting under- 
taking should be chargeable on the whole borough. 


Stock Exchange.—The Stock Exchange Committee have ordered 


the undermentioned securities to be quoted in the official list : Electric 
Construction Compeny's further issue of £12,500 4 per cent. perpetual 
first mortgage debenture stock, and Isle of Wight Electric Light and 
Power Company's £50,000 44 per cent. debenture stock. 


Cable-Laying.— We have received from the Callender Oable and 


Oonstiu stion Company two framed photographs of work in progress at 
Pangbourne, 
cables to the railway bridge over the Thamss. 
photographs of cable-laying forms quite an history of the art. 


One shows the method employed when attaching the 
The firm's collection of 


Londonderry.—The electrical engincer ia his last report says that 


the boilers and mountings are ready for test, the switchboard will be 


delivered at an early date, and the steam səts will soon be under test in 
Bedford. The original system of providing condensing water direct 


from the river is to be retained, and the original system of exhaust to 
atmosphere, 


Exeter.—At last week's meeting of the City Oouncil Alderman 


Reed, in moving the adoption of the Electric Light Committee's report, 
said the work of the Westinghouse Company had been largely com- 


It was gratifying to know that the tests had been very satis- 


pleted. 
The committee would shortly meet to consider a proposal to 


factory. 


reduce the price of current. 


Swansea.—The electrioal engineer (Mr. Prusmann) in his last 
report on the question of lighting the Strand and Llangyfelach.road, . 

vises an installation of either 13 or 18 arc lamps, the former at an- 
He suggested, if 
at once. 
The matter is before the Sub-Lighting Committee. 

York.—lIn the minutes of the Electric Lighting Committee to be: 
presented to the nert meeting of the City Counoil, it is stated that 
the electrical engineer presented & bsec d dd 05 upon the question 
of lighting the Fulford-road district, practically the whole of Walmgate 
Ward, with electricity, and it was referred back for further details 
before a report is submitted to the Lighting Committee. 

New Cable to Japan.—The U. S. A. Government has decided to 
ese 
coast and Guam (Pnilippines) to conneet with the Pacific cable, on the 
ground that the uee of commercial facilities does not constitute a breach 
of neutrality. The object of the projected cable is to prevent the isola- 
tion of Japan in the event of Russia'scutting both existing cables between 
Japan and Shanghai. | ; 

Leeds.—The Corporation Lighting Committee propose to substitute 
electricity for gas in the illuminating of all tramway routes within 
a radius of one mile from the junction of Boar-Jane and Briggate, 
opalescent and clear globes to be used for such lighting at the dis. 
cretion of the superintendent. The Tramways Committee have given 
permission for the using of tramway poles in connection with this 
extension of electric lighting. 

Dorking.—The Council have agreed to a list of mains which Messre. 
Eimundson's asked the consent of the Council to proceed with as 
early ae possible, the estimated cost being £2,177. 93. 7d. A speeial 
committee has been requested to report (a) the roads included in the 
original loan of £20,000 ; (b) the roads covered by the proposed supple. 
mentary loan of nearly £2,200 ; (c) the roads included in the provisional 
order, but not provided for above. 

Ovingdean.—At the last meeting of the Newhaven Rural District 
Council a resolution at a parish meeting at Ovingdean in refer- 
ence to the introduction of electric light by the Brighton Corporation 
in the parish was read, ‘‘In view of future contingencies,” the reso- 
lution stated, ‘‘the consent of the District Oouncil to the propoeal 
ought to be withheld.” It was agreed to forward the resolution to 
Mr. Oowney, the member for the parish, before taking any definite 
Steps. ` 

Kelso. —Extensivo improvements are in course of being carried out 
at Floors Castle, the seat of the Duke of Roxburghe, chief among 
which is the installation of electric lighting throughout the castle and 
contiguous stables. In connection therewith there will be two 50 h. p. 
oil engines, with dynamos and accumulators. The contractors for this 
work are Messrs. Leo Sunderland and Oo., Victoria-street, West- 
minster, About 100 men are at present employed in carrying out the 
undertaking. 

Patent Litigation.—It is well known that patent litigation is 
expensive to both litigants, whichever may be successful. We are 
informed, however, that in the case of the recent actions 7e steam 
trape, which have been decided in the High Oourt of Ohencery and 
in the Appeal Court in Mr. Geipel’s favour, the result has been a flood 
of orders which has more than filled the works, and Messrs. Geipel 
and Lange have found it necessary to extend their arrangements for the . 
manufactare of the Geipel trape in consequence, 

Bo'ness. — The Town Council are negotiating with the Secretary for 
Scotland with a view to obtaining sanction to borrow a sum not exceed. 
ing £25,000 for the installation of the electric lighting of the burgh. 
The Board of Trade having decided to withdraw any ot jections to the 
agreement with the Electric Oonstruction Company provided the 
Council state that the ‘‘ contractors are to collect-the revenue as agents 
for and on behalf of the Council " at the end of Olause 13, it has been 
decided that these details be altered accordingly, 
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Woroester.—The annual report upon the municipal electric light 
undertaking shows a tly improved state of affairs. The profit on 
the year's working amounts to £1,693, the largest yet recorded, and 
this result has been achieved in spite of the payment of aa additional 
£1,280 in interest and sinkiog fand in connection with the provision 
of the new station, and a contribution of £200 towards the salaries of 
Corporation officials. The gross profits represent 6} per cent. on the 
sapita outlay of £120,640, and the net profit is equal to more than a 

. rate. ' 


Paris.—<A central station is being erected at Saint-Ouen, near Paris, 
by a syndicate who announce that they will sell current at 5d. per 
unit—a very low price compared with those ruling in Paris. They 
have the Metropolitan Railway to fall back on, which they are said to 
control, even if they do not succeed in getting customers for lighting. 
The Revue Industrielle considers that anyhow a reduction of 50 to 
60 per cent. might be expected in the price of current, and presumes 
that even then customers will complain that they are being fearfally 
exploited by the electric lighting companies. 


May-Oatway Fire Appliances.—We are informed by the May- 
parway Fire Appliances Company, Limited, that they have a very 
formidable list of installations in hand, including installations for the 
Midland Railway Company, passenger station, goods sheds, ete., 
Heysham; London County Council, Oolney Hatch Asylum; Lyceum 
Theatre and Theatre: Royal, Edinburgh (first theatres in the United 
Kingdom automatically connected with s fire brigade) ; Brown and 
Polson's works, Paisley; Jas. Templeton and Oo.. various warehouses 
and mills ; J. and B. Stevenson, eries ; and 18 other warehouses 
and bonded stores. 


| Bedford.—The last report of the Electricity and Street-Lighting 
Committee states that the electrical engineer has submitted a echeme 
for lighting Midland-road and Silver-street with arc lampe, and dis- 
pensing with the 22 existing incandescent lampe, at an estimated cost 
of £628. 10s. The engineer estimates that if this scheme is carried 
out the annual inorease in the cost for lighting these streets would be 
£162. 4s. 7d., but the area would be provided with 10 times the 
nt illumination. The committee recommended that such scheme 
carried out, and also a number of extensions of mains. Both 
recommendations have been adopted. 


. Watford.—The Rural District Council last week received a letter 
from Mr. Stanley J. . who is acting as eolicitor for the 
Oouncil in opposing the Watford Urban District Council's application 
for a provisional order to extend their electric light area, stating that 
the Urban District Council had asked the Board of Trade to dit pense 
with the sonsent of the Rural District €ouncil to the order. He 
suggested the form of a reply, and asked the Council's instructions, 
The Council decided to strongiy object to tbo Bosrd of Trade dis- 
neing with their consent, and directed Mr. Attenborough to represent 
eir objections to the Board accordingly. | 


Wrerham.— An application from the National Telephone Company 
in reference to their application to lay underground pipes and cables 
in certain streets is before the General Purposes Committee of the 
Town Council. The borough acoountant's last statement as to the cost 
of the generation of electricity shows that from July 1 to Dec. 31. 1903 
(six months), the income was £2,146, ard the coat of working £1,454. 
Gross profit, £692 ; interest on loans. £473 ; net profit, £219; repay- 
ment of loans, £412 ; excess of repayment over net profit, £193. From 
un. 80 next a uniform charge is to be made to privare consumers for 
lighting current at 5d. per unit, with 4d. per unit discount if paid by 
the end of the month following the close of each quarter. 


London Telephones.—Ia the House of Commons on the 26th, 
Lord Stanley, replying to Mr. John Campbell, said the expenditure on 
the London telephone exchauge system was £1,495,602 on Dec. 31 
last. The system was not complete. Its extension was dependent on 
the provision of further funds by Parliament, and be hoped shortly to 
move a resolution for leave to introduce a Bill to provide additional 
capital for this purpose. It had been necessary to restrict the expendi- 
ture on telephone works in London and to reduce the number of 
workmen employed, in order to avoid exceeding the expenditure 
authorised by Parliament. If further expenditure was authorised at 


ah early date, the works would be pressed forward as rapidly as 


possible. , 


Raugoon.—Z/ndian Engineering aye, in view of the Brush Com- 
pure alleged inability to carry out their Shanghai concession, the 

angoon Municipal Committee have adopted a resolution to ask the 
Brush Company, by cable, firstly, what guarantee they are prepared to 
give the Rangoon Municipality for carrying out their electric lighting 
and traction tender if they are granted a license. Secondly, as it has 
been ascertained that Government is not competent to grant a license 
for more than 42 years, are the Brush Company willing to accept the 
concession for that period! Thirdly, whether the Brush Company are 
willing to pay any excess which might be fixed by tne arbitrators over 
and above four lakhs of rupees, which is the price the company agreed 
to pay for taking over the existing tramways? 


London Gazette.—A first and final dividend of 44d. in the £ has 
been declared in the estate of Edwin Ward, plumber and electrician, 
38, Osborne-road, lately trading there and at 108, Bevoir.valley and 
47, Lodge.road, Southampton ; payable March 4 at Official Receiver's 
Office, Midland Bank-chambers, High-street, Southampton. The first 
meeting in the estate of Samuel Henry and James Edgar Thompson 
(trading as Thompson Bros. and Co ), electricians, East. street, will be 
held at 11 a.m. on March 8 at 6, Athenwam-terrace, Plymouth. A 
pus for the winding up of the Electric Timber-Seasoning and 

reservation Company, Limited, will be heard at the Royal Courts of 
Justice, Strand, on March 8. Any person who intends to appear must 
send notice to Foss, Ledsam, and Blount, 5, Fenchurch-street, London, 


E. O., before 6 p,m, on March 7, 


Ealing.—The trading account for the nine months ended December, 
1903, shows a total output for the nine months of nearly 684,000 unita, 
an increase of about 17 per cent. over the previous nine months, while 
the revenue had advanced £1.878, being £14,172 for the nine months. 
A substantial profit has been made on the nine months’ working, 
although abnormal expenditure under two or three heads has some- 
what diminished the percentage yield of profit to the capital employed, 
the cost of the various improvementa—the benefit of which has not 
yet been fully felt—having been charged against the revenue. The 
borough electrical engineer's report on the question of new engines 
required for next winter's load having been farther considered, the 
Electricity Sapply Committee recommended the Council to instal a 
new 750-kw. engine set. The electrical engineer was instructed to 
prepare the necessary specificatious and to advertise for tenders. The 
report was adopted at the last Council meeting. The cost of the set, 
with its foundations, condenser, piping, switchboard, etc., is estimated 
at about £10,000. 

Croydon.—The committee have adopted the following report of the 
borough electrical engineer upon the lighting of the Mitcham-road 
tramways extension: ''I beg to report that the cost of supplying 
36 arc lamps in Mitcham-road and eight lamps in Tamworth-road 
amounts to £2,450. The revenue obtained from these lamps would be 
£792 per annum. The nt cost of the gas lamps amounts to 
£112. 10s. per annum. If this work were carried out simultaneously 
with the tramway construction, the saving in excavation would 
practically pay for the cost of a three-way duct from the central station 
along Mitcham-road. The additional cost of laying a three-way 
duct, if not put in at the same time as the tramway track 
is put down, would amount to £6 Summary—Oost of arc 
lighting, £792 per annum; present oost of gas lighting, 
£112. 10s. ; additional oost of arc lighting, £679. 10a.” The 
committee recommend that this extension of the tramways be 
lighted by arc lamps (the whole of the existing tramway routes are now 
80 lighted) that the works be carried out simultaneously with the 
tramway construction, and that application be made for sanction to 
borrow the sum of £2,460, the estimated cost of the work. 

Lincolnshire and Yorkshire Power Bill—The Bill to incor- 
porate the Lincolnshire and Yorkshire Electric Power Company will 
meet with formidable opposition when it comes for consideration before 
a Belect Committee of the House of Commons. The ares pro to 
be covered by this company's operations comprises the whole of Lincoln- 
shire, the whole of the Eset Riding, the whole of the North Riding 
(with the exception of the Middlesbrough Union and certain parishes 
in the Guisborough Union of the Stokesley Union), and so much of 
the West Riding as lies within the area ded on the south and 
west by the River Wharfe. From this area no fewer than 35 petitioners 
have, within the time allowed by the Standing Orders, lodged petitions 
praying to be heard against the proposals of the company. The 
petitioners are the Oounty Counoils of the North and Kast Ridings of 
Yorkshire, the County Councils of Lindsey and Kesteven : the Oor- 
pua of Hull, Grimsby, Lincoln, Bridlington, Ripon, York, Scar- 

rough, Richmond, Beverley, and Harrogate; the Urban District 
Councils of Spalding, Sunt , Gainsborough, OCleethorpes-with. 
Thurnscoe, Barton-upou-Humber, Brigg, Brumby and Frodingham, 
and Hessle; and the Rural District Councils of Grimsby, Glanford, 
and Gainsborough. Other opponents are the Great Grimsby Gas Oom. 

ny, the Great Grimsby Waterworks Company, the Scarborough 
tric ges Company, Yorkshire Electric Power Company, Derby- 
shire and Nottinghamshire Electric Power Oompany, Lincolnshire 
Ironmasters’ Association, Humber Oonservancy Uommissioners, Sir 
Hickman Beckett Bacon, and Mr. Albert Herbert Fryer. 


Melksham —The Urban District Council are considering a letter 
from the Southern District Electric Qorporation, 1 the provisional 
terms upon which they would be prepared to equip and run an electric 
supply station. The terms are as follows: '' (1) We (the company) will 
completely equip an electric supply station, lay mains, and carry out 
all required work to the satisfaction of the Council for a sum 
upon, and to run and maintain the works, and do all thiogs n as 
undertakers under an order for a period of 50 years. The sum required 
for the work to be obtained by a loan on a 30 years’ repayment basis ; 
the in torest and sinking fund thereon to be paid by us. (2) The charges 
to be made by us for the supply of electricity to be agreed upon between 
your Council snd ourselves. (35) During the currency of the arrange- 
ment extensions to be carried out as required by the joint approval of 
the Council and ourselves. (4) We would adopt the ‘free wire’ 
system, and ourselves provide tbe capital required for the same. 
(5) We, as undertakers, to maintain the works in a proper and 
eflicient state of repair, and the Oouncil or their officer sppointed 
for the purpose to have theright, at al! reasonable times, to inspect the 
works. Any dispute ss to maintenance or efficiency to be referred to 
the Board of Trade. (6) The Oouncil to have access, at all reasonable 
times, to the books of the undertaking. (7) The Council to have the 
right to terminate the arrangement at any time up to 14 years by giving 
six months’ notice, and upon 1 of any loss which might have 
been incurred in running the works up to the time of the termination 
of the arrangement, and interest thereon at 4 per cent. After an 
existence of 14 years the Oouncil to have the right to terminate the 
arrangement at any time by giving six months’ notice after payment of 
compensation.” 

—At to-night’s meeting it will be proposed that spplica- 
tion be made to the London County Oouncil to borrow £170 for s 
extensions and £488 for the conversion of two supplies from a two-wire 
100-volt to & three-wire 100-volt system. The latter step has been 
taken owing to the receipt of complaints from consumers in High street 
to the effct that the pressure of supply is below the standard, and 
inveetigation has shown that there is some ground for the statements 
made so far as regarde that portion of High-street between the Grand 
Theatre and the corner opposite The Angel Owing to the traffic 
along the frontage and to the congested state of the subsoil below the 
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footway, it has been found inadvisable to attempt to place additional 
boxes or apparatus in connection with electric lighting in the ground, 
except at the ends of the section—namely, Torrens-street, City-road, 
and can-street. Also in Northampton-park, owing to the increase 
of motor load, the pressure at the ends of the distributing mains laid 
Essex-road is considerably below the declared value. The special 
committee re wages, overtime, eto., at the electric lighting station will 
recommend that the resolutions of the Council of Aug. 7, 1903, in so 
far as they relate to the payment of ''dirty money," the supply of 
overalls, and to the wages, hours, and conditions of labour of car- 
penters, bricklayers, and labourers engaged at the eleotrio lighting 
station be rescinded; that one hour per day be allowed to men 
poya in cleaning flues, boilere, heaters, ete., when working out of 
daylight and in a cramped poeition ; that one suit of overalls and one 
additional pair of trousers be allowed annually to men continuously 
enp oyen as above; that nters and bricklayers in the electric 
lighting department be engaged at the rates of pay as agreed to by the 
pre associations and trade unions or as in practice obtain, and 
that the hours be 524 per week, asis now the case, which hours we are 
informed have been agreed to by the trades unions concerned. 


Portadown.— Electric lighting is at present engaging the attention 
of the Town Council, and a committee has been appointed to consider 
an offer from Mr. R. Carson, Waring-street, Belfast, which contains 
the following: ''I wil bein Portadown shortly to lay before you a 
scheme for lighting the town by electrio light, and also to provide 
power for mills and factories much cheaper than present cost. "We 
will erect power station, lay cablee, erect lampe, and do all tbe lighting 
required, put the light into shops and private houses free of cost to 
the town or owner, and only charge a rent or interest on the sume. 
We will find all the capital and guarantee capital interest and sinking 
fund, while we would arrange to pay off the amount in 25 years, when 
the town would be absolute owners of the plant. We would ask your 
Council to obtain a provisional order, but we will pay all the cost, so 
that the town will be at no expense in the matter. The cost of lighting 
will equal about 38. 3d. per 1,000ft. of gas, and better light. Your 
Oouncu jointly with my firm will control all the. business, The 
Oouncil will have the option of taking over the entire plant at such 
time as they may aan The profits, after providing for interest on 
capital and sinking fund, to be divided between the Council and my 
company, or as may be arranged. The charge for electric light to 
pu consumers not to exoeed 6d, per unit, and for power purposes 

. per unit for first hour and 14d. per unit afterwards. We would 
erect plant ff of supplying pom for all the mills and factories 
about town, Millowners would have their power 1nuch cheaper than 

nt coat. We would also put in motors and charge rent for them, 
which would pay off the cost of motors in a number of years, if mill- 
owners so desire, or we will sell them the motors. By this scheme the 
town provides or secures electric light at no cost to the town, and when 
sinking fund is closed the town becomes absolute owner of the plant, 
and the income from the lighting and power charges goes to the credit 
of the town, and reduce the rates, and my company will be discharged 


from further liability. As soon as I get map and other particulars we 
will make out estimate and ification, My company ha ve at present 
three town jobs for about „000 now on hands on similar terms. 


Poplar.—The Borough Council have received & report from Mr. 
Hooper, the newly-appointed electrical engineer, stating that on the 
whole the plant and mains es they exist are in a satisfactory state. 
Two of the sets, however, are very small, and necessarily inefficient, 
and it is proposed to take action with regard to these at once. It is a 
fact well known to the Council that the plant was run at some risk 
during last winter. The engineer suggests that to meet the difficulty 

_ the two sets should be disestablished, and in their place there should 
be subetituted two generators, each of 1,000 kw. capscity. By this 
arrangement the present plant would be increased by 1,800 kw., and 
either uf the two generators be available during next winter—that is 
to say, the present boiler power will be sufficient to drive one of the 
two new engines, the other affording a very necessary reserve should 
any of the other sets break down. It is proposed that one of the 
two machines be fixed upon a permanent basis and the other 
placed temporarily, with the prospect of removal to another site 
if an extension of the present eee in which the engines are 
housed be hereafter decided upon. The high-tension alternating- 
current three-phase system is intended to be adopted in con- 
nection with the new machinery, and the scheme, as a whole, 
will involve a capital expenditare of £66,500, the following being 
particulars—viz.: generating station, £20,000; mains and south 
district, £25,500 ; north district, £14,000, dock crossing subways, 
£6,000—total, £65,500. For the present, however, it is only necessary 
to provide for supply of the two generators, with foundations, con- 
densing plant, and switchgear, at an estimated cost of £16,000, and 
having regard to the time requisite for manufacture of the plant pro- 

to be acquired, it is necessary, in order that the same may be 
provided and in operation by the ensuing winter, that the two generators 
should be obtained as soon as possible. The committee recommended 
that the Oouncil agree with the proposition to substitute for the two 
existing 100 setè two 1,000-kw. generators, and that advertisements be 
forthwith issued inviting tenders for their supply, with the necessary 
foundations, condensing plant, and switchgear, at an estimated cost of 
£16,000. This was sgreed to. 


Mansfield.—The Council have adopted a report to the Electricity 
Oommittee, including a statement of the consulting engineers (Mesers. 
R. Hammond and Son) on the total capital expenditure on the elec- 
trical undertaking and refuse destructor works, giving the total 
expenditure to date, together with provision for the further expendi- 
ture required to provide generating A and feeder main for the 
tramway. Details are as follows: Buildings—J. Greenwood, £15,240. 
14s. lld.; Oustodis Chimney Construction Company, Limited, 
£917. 18.; Mansfield Engineering Oompany (wiriug), £303. 14s, 2d.— 
total, £16,461. 10e. 1d. Machinery—Musgrave, £3,006. 5s. ; Thos. . 
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Parker (including tramway set), £6,180; Johnson and Phillips, 
£685. 16s.; Oarrick and Ritchie, £311. 1s. 10d.; Britannia Oompany, 
£336. 9a. 1d.; Orompton and Oo., £2,450—total, £12,969. lle. 11d. 
Accumulatore—Tudor Company, £2,997. 123. Mains— Western Elec- 
tric Company, £10,100 ; local expenditure, horse services, wages, and 
materials, £65. 5s. 10d.—total, £10.155. 5s. 10d. Meters and demand 
indicatorse—Ohamberlain and Hookham, £768. 16s. ; Reason Manu- 
facturing Company, £438. 2s. 6d.—total, £1,206. 17s. 6d Switch- 
board and electrical instruments—Dertram Thomas, £1,600 ; sundry 
tools and instruments, £18. 14s, 4d.—total, £1.618. 14s. 4d. Public 
lighting — Gilbert Are Lemp Company. £878. Ce. 6d. Refuse 
destructor—Heenan and Fronde, QUO. Preliminsry expenses— 
expenses of deputation, £27. 4s.; casts of electricity order, £262. 
ge. 10d.; town clerk, £60—total £349. 130. 10d. Miscellaneous 
expenses: oleik of works, £443. 6s. Id.; travelling expenses, 
£200; boiler tests, £21; treasurer, £5; stampe and sundries, 
£34. 3s. 3d.; Nations! Telephone Company, . lle; pues 
and stationery, £242. 133. Ad.; auditore’ fees, £8. 2s.; books, £21 
6s. 6d.; preliminary running expenses. coal, water, and wages, £120. 
143. 9d.—total, £1.108. 16s. 11d. Office furniture — furniture and 
geueral, £161. 18e. 51.; Globe Wernicke Company (card record), £26. 
18s. lld.—total, £188. 17e. 2d. Engineering fees, $2,570. Land— 
purchase of land, £3,694. 8s. 10d.; compensation, £60; tithe redemp- 
tion, £7. 12s. 7d.; approach roads, £702. 2°. 6d.—total, £4,464, 
3e. 11d. Oontiogencies, £30. 16e. Grand total, £60,000. The 
expenses in connection with the Act of Parliament are not included in 
the total, as they are repayable over five years. The share debitable 
to the electricity and refuse destructor undertakings amounts to 8504. 
6s. 7d. The engineers draw attention to the fact that the accounts 
under all the contracts are not yet finally closed. Except in the case 
of the mains contract, iu which pxyment is made upon measurements 
of the completed work, it is possible to arrive at the figure which will 
be payable nearly exactly, so that the ultimate capital commitments 
111895 differ from the figures givon above to any extent, if at all. In 
the case of the mains contract, they have included a sum which, to 
the best of their belie“, will not be exceeded unless further extensions 
are put in hand. 

London County Counoll.— The Parliamentary Committee reported 
as follows: The Council on Jan. 26, 1904, approved the action taken 
by us in lodging a memorial against the London United Tramways 
(Railways) Bill on the ground of non-compliance with the Staudiug 
Orders relating to tramways and tramro des. The matter came before 
the Examiner of Bills on Feb. 15, who decided that the works desoribed 
in the Bill constituted, so far as they were proposed to be laid on public 
roads, tramways. Accordingly, the petition for leave to introduoe the 
Bill was endorsed ss not complying with Standing Orders, and referred 
to the Standing Orders Committee of the House, who have now 
reported that the Standing Orders should not be dispensed with. 
It is probable, therefore, that the Bill may not be proceeded with. The 
object of the proposed 'railway' was to link up by a line partly in 
tunnel under the 'fhames, and for a short distance at each end on the 
surface of public streets, the London United Tramways Company's 
systems north and south of the river, and also to establish a direct 
communication between these tramways and the Metropolitan District 
Railway at Hammersmith Broadway. It has been hinted on bebalf of 
the ponen that the objection taken by the Council to this par- 
ticular Bill was based upon technical grounds alone, and that a scheme 
which would have proved of great advantage to the travelling public 
has thus been hindered. In answer to this, wo believe the Council will 
share our view that, however desirable the linking-up of the existing 
lines of communication may be, its duty is to endeavour to prevent 
ponnn of schemes from evading the Standing Orders of Parliament 

y calling a tramway proposed to be constructed y along a 
public thoroughfare a a er, and so seeking to dispense with 
the consent of the local and road authorities concerned to the 
introduction of the Bill to authorise the construction of such tramway. 
The Shoreditch Metropolitan Borough Council have applied for the 
Oouncil' consent required by the Board of Trade regulations for 
ensuring e proper and sufficieut supply of electrical energy in the area 
scheduled to the Shoreditch Electric Lighting Order, 1892, to an altera- 
tion of the standard pressure of supply in the area of supply under 
the order. The Borough Coancil has hitherto supplied current at a 
pressure of 150 volts, and now desires to increase the pressure to a 
standard one of 240 volts and 480 volts on the outer conductors. The 
Borough Council have given public notice, by newspaper advertise- 
ments, of its application to the Oouncil, but no objections have been 
received from consumers in consequence of the notice. Oonsent has 
been given subject to the usual conditions, The following notices 
under Electric Lighting Acts and Orders were agreed to: from the 
Blackheath and Greenwich District Electric Light Company of inten- 
tion to lay high and low tension mains along portions of Rushey-green 
and Sangley-road, and to fix a transformer box at the janction of 
Sangley-road and Rushey-green, and to lay high and low tension mains 
along portions of Berlin-road, Bromley-road, and the lane leading to 
Messrs. Robertson and Sons, and to build transformer boxes in 
Bromley-road ; also to lay high-tension mains along a portion of 
Sydenham-road and low.tension mains across Newstead-road and Bt. 
Mildred's.road, and along a portion of Birch-grove ; from the Oounty 
of London and Brush Provincial Electric Lighting Company, to lay 
high and low teusion mains along Sternhall-lane ; from the Crystal 
Palace District Electric Supply Company to lay ae mains 
along London-road, Eliot-bank, Sydenham.hill, Sydenham-hill-road, 
Kirkdale, Wells-road, and Springfield-road, and to build transformer 
boxes in London-road and Sydenham-hill; from the Metropolitan 
Electric Supply Company, to lay low-teasion mains along a portion of 
Seymour-mews and high-tension mains along Circus-street and a portion 
of Marylebone-road. Notice under an order was ‘eceived from the 
Hampstead Metropolitan Borough Council of intention to lay mains 
along portions of Akenside-road, Eastheath-road, Albion-road, Ford. 
wych-road, Mortimer.road, Elsworthy-road, and High-road, Kilburn, 
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The Borough Council is the undertaker under the order, and the Oouncil 
have no power of approval or disapproval of the works. 

St. Marylebone.—At the meeting last night the Finance Oom- 
mittee reported that they had resolved to make a formal application to 
the London County Council to advanee, immediately upon the passing 
of the Borough Council's Bill, the amounts authorised in it, or so much 
of them as may be required within the year. The Council will, of 
course, not be bound to take up the loan, even if promised, so that any 
negotiatione, whether with the Metropolitan Eleotric or any other com- 
pany. will be in no way prejadiced. The following report of Electric 
Supply Committee was also submitted: ‘‘The Electric Lighting Bill — 
(a) We have to report that the 8t. Marylebone Electric Lighting Bill 
has been read a first and second time in the House of Commons. Mr. 
Horner, M.P., blocked the Bill on two occasions, but withdrew his 
opposition on the 23rd inst. Petitions bave been presented against the 
Bill by the London 0 Council, the Metropolitan Electric Supply 
Company, Mr. Horuer, M.P., the Regent's Canal Company, the Great 
Central Railway Company, and the Harrow School Estate. We (in 
conjunction with the parliamentary agents) are conferring with the 
clerk and principal officers of the London County Council with a view 
to the removal of their objections to the Bill. e are objecting to the 
Electric Supply Oompany’s locus. We have not been able to comply with 
Mr. Horner's requirements. The e agents are in correspon- 
dence with the other petitioners. Mr. Goddard, M. P., has given notice of 
. his intention to move an instruction to the committee to whom the Bill 
will be referred, and we consider that the instruction, slightly modi 
fied, might be accepted. The parliamentary sgents are conferring with 
Mr. Goddard. The Gaslight and Ooke Company (for whom Messrs. 
Dyson and Co. are acting) bave asked for & suspension of Standing 
Orders to enable them to present a late petition, alleging that they had 
not discovered until a recent date, when the time for petitioning had 
expired, that the Bill might materially and prejadicially effect their 
interests. We are resisting the gas company's application for a sus- 
pension of the Standing Orders. Lord Portman has not petitioned 
against the Bill, but he has stated his objections, and we are consider- 
ing as to how far they can be met. It will be seen from our report 
that important matters connected with the Bill will arise from day to 
day until the measure is passed or rejected, and we believe it will be 
clear to the Council that it is expedient that the committee, to whom 
80 many powers have been delegated in connection with the under- 
taking generally, and the preparation of the Bill in particular, should 
have all necessary powers connected with the employment and instruct- 
ing of counsel, and the sanctioning of minor alterations end amend- 
ments to the Bill, and, therefore, we recommend the Council to sutho- 
rise the town clerk, subject to the directions of the Electric Supply 
Committee, and in conjunction with the parliamentary agents, to take 
all ne stepe in the promotion of the St. Marylebone Electric 
Lighting Bill, and the instructing of agents, counsel, and witnesses 
that the committee may deem necessary, and that the said committee 
be authorised to act in all matters for and on behalf of tho Council 
during the progress of the Bill through Parliament, and that they be 
required to report regularly to the Oouncil.on any action taken. Pro- 

to lease the undertaking to companies, or to enter into working 
agreements—(5) We have considered the negotiations which are 
pending as to the leasing of the undertaking to the Metropolitan 
lectric Supply Company or some other company, or the enterin 
into a ‘working agreement’ such as ie sometimes sanctioned ; an 
although we have nothing definite to report at present, we think it 
very desirable that the Oouncil should at once take the necessary 
nope to amend the Bill by an enabling clause, giving the Council 
full power to lease the undertaking for & period, or to enter into a 
working agreement with & company so as to be guaranteed againat 
loss. Such a clause has beon prepared, and is under our considera- 
tion. We recommend the Council to authorise us to take all neces- 
sary steps to secure such an amendment of the St. Marylebone 
Electric Lighting Bill, 1904, as shall confer power upon the Council 
(should the Council desire to do so) to enter into an agreement 
with & company to carry on the undertaking either temporarily or 
permanently, and that the common seal of the Oouncil be affixed 
to the necessary petition to the House of Commons.—EnNEsr R. 
DEBENHAM, Ohairman." 


LEE 


PROVISIONAL PATENTS, 1904. 


Fes. 22. 

4353. Improvements in and connected with electric vibrating 
apparatus for massage purposes. Paul Hoffmann, 33, 
Cannon-street, London. (Complete specification. ) 

4357. Improvements in electrical transformers. John Sedg- 
wick Peck, Westinghouse-building, Norfolk-street, Strand, 
London. (Date applied for under Patents Act, 1901, 
Feb. 28, 1903, being date of application in United States.) 
(Complete specification.) 

4376. Improvements in electricity meters, John Mesny Tour tel 
and the Tourtel Manufacturing Company, Limited, 1464, 
Queen Victoria-street, London. 

4378. Improvements in electrical switches. Walter Sandell 
Mappin and George Stanley Mappin, 55, Pagoda-avenue, 
Richmond. 

4396. Improvements in means or apparatus for controlling 
incandescenoe electric lamps. Russell Forrester Ferguson, 
46, Lincoln’s-inn-fields, London. 

4395. Improvements in gripping appliances suitable for 
screwing lamp-shade clamp-rings on and off electric 
incandescent lamp-holders. Russell Forrester Ferguson, 
46, Lincoln’s-inn-fields, London. . 


4372. Improvements In and relating to the electrolytic manu- 
facture of chiorates and perchlorates Paul Corbin, 
7. Southsmptun-buildings, Chancery-lane, London. (Date 
applied for ander Patents Act, 1901, Dec. 31 1903, being 
date of application in France.) (Complete specification.) 


Fes. 23. 

4443. Improvements in collectors or trolley-arm heads for 
electric traction systems. Henry Pesce, 24, Temple-row, 
Birmingham. | 

4448. Thermal cut-outs for electric cirouits. Wallace Fairweather, 
65, Ohancery-lane, London. (American Electric Telephone 
Company, United States.) (Complete specification.) 

4449. Thermal cut-out for electric circuits. Wallace Fairweather, 
° 65, Chanoery-lane, London. (American Electric Telephone 
Company, United States.) (Complete specification.) 

4450. Thermal cut-out for electric circuits. Wallace Fairweather, 
65, Ohancery-lane, London. (American Electric Telephone 
Company, United States.) (Complete specification.) 

4451. Improvements in and relating to electrical switches. 
George Sperryn and Willism Henry Wood, 104, Colmore-row, 
Birmingham. (Complete specification. ) 

4461. Improvements in electric traction systems. Ernest 
Francis Moy and Percy Henry Bastie, 3, Greenland-place, 
Oamden Town, London. 

4479. Improvement in and connected with audiphones, tele 
phones, and like instruments employed for the trans- 
mission of sound. Hermann George Pape and Edward 
John Higgins, 18, Southampton-buildings, Chancery- lane, 
London. (Oomplete specification.) 

4473. Improvements in and connected with audiphones, tele- 
phones, and like instruments employed for the trans- 
mission of sound. Hermann George Pape and Edward 
John Higgins, 18, Southempton-buildings, Chancery-lane, 
London. (Oomplete specification.) 

4487. Improved process and apparatus for the manufacture 
of sulphate of copper and caustic alkalies by the 
electrolysis of alkaline chlorides. Henri Michel Granier, 
46, Lincoln's-inn-fielde, London. (Date applied for under 
Patents Act, 1901, April 6, 1903, being date of application 
in France.) (Complete specification.) 

4509. Improvements in and relating te ploughs or similar 
devioes for collecting current from conduit conductors 
for electric traction. Oharles Palmer Grew, 1, Queen 
Victoria-street, London. 


4507. Improvements in electric controllers. Arthur Clarke 
Eastwood, 47, Lincoln’s-inn-fields, London. (Oomplete 
specification. ) 

4512. Improvements in generating oleotricity by the use ot 
moist chemicals which are mechanioally pressed upom 
zinc. Henry Nehmer, 36, Olifton-street, Finsbury-square, 
London. l 

4519. Improvements in electric meroury vapour lamps. 
Godfrey Bamberg, 173, Fleet-street, London. 

Fr». 24. 

4579. Improvements in electric arc lamps. Samuel Barnes 
Griffith and Frank Biliotti, 8, St. John-street, Adelphi, 
Strand, London. 

4587. Improved construction et electric switch. George Smith, 
173, Fleet.street, London. 

4590. An improved telephone annunciator or indicator switoh- 
board. August Eckstein and Fraucis George Bell, Peel 
Works, Adelphi, Salford, Manchaster. (Oomplete speci- 
fication.) 

4599. Improvements in electro or other magnets. Ernest 
Shouls and Samuel Bridgwater, 43, Gibson-square, London. 

4594. New system of operation of make-and-break devices for 
electric cirouits and apparatus therefor. Frank Seary 
and John Lenderyou, 22, Southampton-buildings, Ohancery- 
lane, London. 

4660. Improvements in electric fuses. William Richard Macdonald, 
522, High Holborn, London. 

4609. Improvements in indicators operated el fcom 
a distance. Barthélemy Becker, Birkbeck Bank-chambers, 
Southampton buildings, Chancery-lane, London. 

FEB. 25. 

4629. An improved electric arc lamp. George Oharles Shankater, 
26, Lee-street, Holderness-road, Hull. 

4646. Improvements in or in connection with metallic cirouit 
intercommunioation telephones. M. W. Franz l'etmeky, 
5, Brown-street, Market-street, Manchester. (Complete 
specification. ) l 

4647. Improved trolley for electric tramoars. William Campbell, 
65, Ohancery-lane, London. i ` 

4660. Improvements in eleotric contact breakers or tremblers 
for ignition coils. Samuel Raphael Cohen and Barnett 
Raphael Cohen, 335, Chancery-lane, London. 

4663. Improved means for rupturing electric oirouits. Percy 
Holbrook Thomas, Westinghouse Patent Bureau, Westing- 
house-buildings, Norfolk-street, Strand, London. (Complete 
specification.) 

4676. Improvements in or connected with iusulators for the 
conductors of electric railways. Frank Dietrich Ward 
non any Crampton Furniss, d, South-street, Finsbury, 

ndon. dpt s UE: 


THE ELECTRICAL ENGÍNEER, MARCH 4, 1904. 


399 


Fes. 26. 

4721, An improved auto-condensation plate for use with 
electric currents of high potential and frequency for 
therapeutic purposes. Ernest Brown, 100, Wellington- 
street, Glasgow. 

4731. Improvements in or applicable to pendant incandescent 
electric lamps. George Hamer Scholes, 70, Deansgate, 
Manchester. 

4769. Improvements in alternating-current motors. The British 
Thomson-Houston Company, Limited, 83. Cannon-street, 
London. (The General Electric Company, United States. ) 

4770. Improvements in automatic regulators for alternating- 
ourrent motors. The British Thomson- Houston Company, 
Limited, 85. Oannon.street, London. (The General Electric 
‘Company, United States.) 

4771. Improvements in alternating-ourrent motor control. 
The British Thomson-Houston Compeny, Limited, 83, 
Cannon-street, London. (The General E'ectric Company, 
United States. ) 

Improvements in controlling alternating-current motors. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (The General Electric Company, 
United States.) 

Improvements in controlling alternatiug-current motors. 
The British Thomson-Houston Companv, Limited, 83, 
Oannon-street, London. (The General Electric Company, 
United States.) 

4783. A new or improved electric heating device. Joré Padris, 
Norfolk House, Norfolk-street, Strand, London. (Complete 
specification. ) 

Improvements relating to reproduction of sound by 
means of phonographic and electrical apparatus. 
Henri Félicien Léon Hantz, 18, Buckingham.street, Strand, 
London. 

Fes, 27. 


Improvements in electric transformer furnaces, Otto 
Frick, 55, Chancery-lane, London. (Oomplete specification.) 
4869. Improvements in wireless telegraphy. Guglielmo Marconi, 
24, Southampton-buildings, Chancery-lane, London. (Date 
applied for under Patents Act, 1901 Oct. 13, 1903, being 
date of application in United States.) (Complete speci- 

fication. ) 
4974. Improvements relating totrolley poles for cars electrically 


4772. 


4773. 


4765. 


propelled on the overhead system. Washington Harry 


Kilbourn and Archibald Dick Flower, Fife House, Kingston- 
on-Thames. . 

4975. Improved construction of electric switoh. Gustav Markt, 
173, Fleet-street, London. 

4991. Improvements in apparatus for the electrical ignition 
of internal-combustion engines. Stanley Brotherhood 
and Charles William Bryant, Birkbeck Bank-chambers, 
Southampton-buildings, Chancery-lane, London. (Complete 
specification. ) D 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published March 17, 1904. 
1902. 
Electric telegraphy. O'Neil. 
1903. 

Fixture studs for electric lamps and other electrical 

appliances. Brookes. (Betts and. Thomas.) 

4077. Construction of armatures for alternating-current 
electric motors. Mavor, Grafton, and Mavor and Ooulson, 
Limited. 

4275. Electric regulating switches. Henry William Wartnaby, 
Dix, and John Sandford. 

4413. Method and device for collecting and putting to 
practical use the electricity from the interplanetary 
ether, Whitney. ö 

4704. Telephone receivers. Heys. (Hutchison Acoustic Company.) 

5011. Electric switch for motor oyoles and vehicles. Mason 
and Brown. 

5587. Mouthpieces of transmitters and receivers of telephones 
and speaking tubes. Latham and Bcyes. 

5744. Electrical measuring instruments. Fisher. 

5918. Switch for use in charging storage or secondary 

batteries. Heys. (Hutchison Acoustic Company.) 

Electrically-operated means for controlling the pump 

discharge and the supply of water to water-closets 
and the like. Stewart and Shanks. . 
6483. Electric controllers. Carolan. (General Elcetric Company.) 
Electric reactance coils. Carolan. 
Company. ) 

6491. Alternating electric current motors. Oarolan. 
Electric Company.) 

6498. Electric metering systems. Carolan. 
Company ) 

6954. Forming lead peroxide on plates of electric acoumu- 

lators. Diamant. 

Two-way electrical switch. Lewie. 

7527. Ceiling roses, cut-outs, and the like, for electric lighting 
purposes, Grocott. 


25435. 


6466. 


(General 


(General Electric 


(General Electric | 


7612. Conduite for underground electric conductors. Pock- 
lington and Simplified Underground Conductor Company, 
Limited. 

8676, Plates or electrodes for electrical accumulators. Cance. 

9264. Electrically-hoated hand teols or implements. Haynes. 

11442. Aro light electrodes. Vogel. 

14563, Electric switches. Ball. 

22087. Apparatus for establishiug electrical correspondence 
selectively. Despradels. 

24500. Rectifying and obtaining light from alternating electric 
currents. Weintraub. (Date applied for under Inter- 
national Convention, March 23, 1903.) ' 

24501. Rectifying alternating electric currents. Weintraub. 
(Date applied for under International Convention, March 23, 
1903. ) 

94502, Rectifying and obtaining light from alternating electric 
currents. Weintraub. (Date applied for under International 
Convention, May 9, 1903 ) 

$7585. Casings for electric wires and lamp holders, wall. 
plugs, and the like for use therewith. Walker. 

28055. Arc lamps. Société Francaise d'Incandescence par le Gaz 
(Systeme Auer.)' (Date applied for under International Con- 
vention, Dec. 22, 1902.) | 

28057. Solutions for use in the cells of galvanic batteries 
Wheatley. (Atwood Electric Company.) 

$8232. Coin-freed apparatus for electric supply. 

1904. 

1847, Manufacture of electric cables and 

and Olaremont. 


Sabat. 


the like. Stratton 


COMPANIES' STOCK AND SHARE LIST. 


Name. paid. 


Commercial and Industrial.— £ £ 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 
British Insulated and Helsby Cables, Ord., 1-100,000 .... 
6 per cent. Cum. Pref., 1-100,000 as 
nt ure 100 — 


a 348,1 
. 6.54 


1015 


„ „ „ „ „„ „ „%%% „%„%%66ꝑ 


——— 44 per cent. Mortgage Debe 
British Thomson-Houston Co., 44 per cent. lst Mort. Deb. 
k Rod: re d 100 .. 101-103.xd 
British Maal ase Elec. and Manut., 6 per cent. Pref., 
215,001-375, %% g 8 8 4 
-— —— 4 per cent. Mo e Debenture Stock .......... 100 .. 95-96 
Brush Electrical „Ordinary, Nos. 1-100731 .. 2 .. ili 
—' Non. Cum., 6 cent. Pref. *0.»60060099200600004€08 2 * 1 12 
44 per cent. lst Debent ure 8tock................ 100 .. -100 
44 per cent. 2nd Debenture Stook .............. 100 .. -89 
Callender’s Cable, Debenturessssssssssssss 100 .. 104-108 
))) — 104-114 
r cca Sessa bile eun erue ss 5 .. 54-53 
Crompton and (o.. — 14 
—5 cent. Debent uren een 100 .. 1 
Edison and Swan Uni * A” Shares, 1-99,261 .......... 3 .. i 
— “ A" Shares, 01-017,139 2 „ 6 „ „„ e 5 oe ni 
5 per cent. Debentures.............eee eene eon 100 .. 7 
4 per cent. Deb. Stock, Rede 100 .. 72.77 
Electric Construction, Limited, Nos. 1 to 112,100 ........ 2 = 14-12 
7 per cent, Cumulative Prei iie 8 
4 per cent. Perp. 1st Mort. Deb. ................ 100 . -100 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 .. 95 
General Electric Com MON par cene; Cum: Prsi; . l0 n -94 
4 per cent. Ist Mort. Deb. Btock ................ eis 98 
W. T. Henley’e Telegraph Works, Ordinary .............. ss 12-13 
44 per cent. Preference eee r - 5 
— 44 per cent. Debentures mes 100 — 106-110 xd 
India Rubber, Gutta Percha, and I elegraph Works ...... 10 — 18-19 
4 per cent. Debentures...............e ee . 100 .. 100-103 
Parker, Thos., Limited, Ordinary .......................- 10 .. 144-154 
Telegraph Construction and Maintenance................ 12 .. 35-36 
— — D per cent. Bonds ͤö—sDwßd/½f 8 100 ee 101-104 
Electric Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201.101,200.. 1 . bi 
— — 44 per cent. Deb. Stk. Certa., and Conv. .. 100 . 115-138 
Bournemouth and Poole, Ordinary .................... 10 . 124-13, 
—— 4, per cent. Cum. Pref., 7,501-15,000 ............ 10 .. 94-104 
6 per cent, Cum. Second Pref., 15,001-22,500 .... 10 .. 104-11 
— pee cent. Debenture Stock, Re... 10 . 1011 
Bromley (Kent) Electric Light and Power Co., 44 per cent. 
Bro Piety phair 9 „ „%%% ee woeese ee ee ee 100 oe 119.105 
mpton and Kensington, Ordinary.................. oo - 
5 r s dp aad Ordi s.es.. 1 ee "1.40000" - 5 — ` “105 
cu ectric Su Corp., nary, Nos. 5 - = 
— Nos. 20,001 90,000 . . . . . . . . — 78 
Cambridge Electric Supply Company, Ltd., £10 Ord. .... 8 1 
Central Electric Supply, Ld.,4 per cent. Guar Deb. Stock 100 .. 106-1 
Charing Cross and Strand, Noa, 1-70,000 ...............- 3 1 
44 per cent. Prof. p 8 33 
" Gity Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 .. 43-5 
4 per cent. Debenture Stock, Red. (Prov. Certa.).. 100 .. 102-104 
Chelsea Electricity Supply % Na E ale sea pU PA VK oe 5 — d 
44 per cent. Debentures .............. eee reno 100 .. 106-109 
City of London, Ordinary.................e eee eene noon 10 .. E ET 
6 per cent. Cumulative Pref. .................... 10 — 15-14 
5 per cent. Debenture Stock .................... 100 . 12l- 
a bet cent. 2nd Deb. Stk. Prov. Certa. (all pd.).. 100 . 101-104 
County of London and Brush Provincial, Ordinary........ l0. 74 
6 per cent. Cum. Prein. — 113 
44 per cent. Debentures Prov. Certa. All Rd. 100 . 1061 
Edmundsons' Electricity Corporation, Ordinary, 1-50,000. . m 53-64 
6 per cent. Cum. Prof, fi... 6 — 5105 
4 r cent. First Mort, Deb..................... 100 — 103-1 
Electric Lt. & Tractn. Co. of Aust., Ld.,6p.c.Cm.Pf.,1-50,000 5 3-4 
5 per cent. Debenture Stock, Red .............. 10 .. 92-97 
Folkestone Electric Supply, Ltd., Ord. Nos. 1-10,000...... 5 = 830 
44 per cent. First Deb. Stock, Red............... 100 .. 1 
Kensington & Krightabridge Elec. Le Ltd., Ord 21% ö 105115 
Ke n 9 ec. [E] 1764, e = 
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Name. Eu Last price, Name. Amount Last price 
£ £ £ 10 
Kensington aud Knightsbridge and Notting Hill ........ 100 — 103-106 British Electrio Traction Ord. 1-300,000 & 60,001-90,000.. 10 9- 
Rage aeter 12 e Lighting and , Pref. 10 em 98-104 — 6 per cent. Om. Pt, BL 60000, reete 10 e or 
Eie a D may, *$00909000990090909590090060000600090 ao 13-2 d per cent. Perpetual ben eee ee Oe 95 100 Co) 
6 per oont. Pret... 5- aö Buenos Ayres and Belgrano Tram., Ord. 1-100,000........ 6 = 283 
r cent. lst Mortgage Debenture Stock, Red... 100 -- _ 95-68 * A" 6 per cout, Om. Pt., 140/000 . . 8 - 
Metropoli Ordinary Ha V Qe idees e 174-184 — . 6 per cent. Om. 1-27,500 Wed Sm M veces ža 
——ÀH per cent. Morigage Debentare Btock eeece 100 L nd 1 5 per cent. Deb. Stock, e %% eee 100 aD 1 
$ iI per cent. Mortgage Roe. 100 ee 95.98 — Prov, Oert., all paid 2 0 e % „ „ „„ 6 6 % 6 % % 6% „eee 100 a 98-101 
Newoantle- u u- Tyne Electric Supply, Ordinary 99 9 8 . 8101 be Hlectric Tramways Nos. 1-480,000... FC 
erence. „ 0% % % „ 6 %%%6 „% „%% %%% %%% ç—DFnr. eee 4 ee 100-103 ot ty of Birmingham Tramways > por osn t. Cum. 6 a= an 
Notting Hil! Electric Ligh »9060090099090009099006009006084 10 ee 15-14 uro Mer oen lat Mortgage b. 1-5,000 (1917) EI . 100 io 
——— 4 per cent. First Mo Dee „Nos. 1-500 (Reg.) . 100 .. 90-102 Colombo Electric Tram ting, 5 per cent. lst 
Oxford Eloctzio, Ordinary, 1-96 ana -14,310........... 6 .. 646 Mortgage Debenture B ö 100 as 102-106 
4 per otn ; Debenture Btock 66 2 . LOO .. 97-100 Cork El o Tramways and Lighting o., Ordinary...... 10. 1514 
Royal Ele: 6 N 44 per cen sa m 00 95-108 Tret oons. Om: e€9$9*60609099205000€0€060000009025€90 1 =o 11-12 
mithfeld Markets Hestrie Sup ly, Ltd., Ad., 1-12,000. . - 3-34 xd Dublin United Tramways (1896 Ord., Nos. 1-60,000 ...... 10 — 18-134 
— cent. Deben ie Supply, Lä., . 1 5 6 %%% „%% 100 es 85-80 —— $ pet cont, Pref., Nos. ^ hin] 696099250606 10 a 16 
:South Lon Ordinary. e 6% % — ¶ ¶ q,, ee eee eee e „„ ee 131 per cent. Mort. Debs 15000, eeseeestss 100 ep 94-97 
di, Jamer's and Pall Mall, Ordinary, 101-20,060 6 6% %% %%% 6 8 eun 1 15 Laperis ways Ordinary) eee ee eene all — 
2 6 % % %— e ¶ꝙjke eee 5 dad 8-9 6 per cont, Cum. Pref...............-. c ee erro all ae 1 
— 5 per omi, Dab, „6 %%% „„ „ „ 8. Ad. b0/ *e0060000970€09€ 5 deus uo) Isl f Most Heeg Tra Stock ee nd TP ** a 1 11 
; o SU , Ordinary, 8-50, „ % 2% 2% 1 e 8 0 Thane ectric Tram an Lighting, cen 
pion 5 per cen IOamdulative Preference, 60,001-80,000 5 .. an Cum. Aan 8 ~ s P 
Westminster, Ordinary . FREE, . vey a Sy 5 n 5 ... 100 .. 
——— 6 per cent, Cum. Prei., 110,101-158,261.......... 5 — Kidderminster and District Ligh tine und Tricdon. Pre. 6 = 4 
London United TITS. C m» const Dun. Pref......... 10 . It-11 
lst Mt. Db. Btock, Red. ............ 100 .. 102 
Electric Railways.— Metropolitan Electric Trams. — 4.7000 001-1,814,016 1 - Sae bis 
Central London, ae 6 6 %% %%% %%% %%% %% HH % „%%% „% „% „6% 100 — 92-95 New ant eat cont, Cum. Pref 600,001-814,01 diii Reds 5 "E E 
„ 3 Se erus 100 e 97.100 S per cont. Grim, Pret On Ue en y 
d ere ipt Gerte. ul 2 262 „ „„ „ 100 enn 86-89 5 per cent. M. 1-1,713 (Regd.). 100 ES 
Emp London asia ue 2 „ 6 %%% %% „0 100 e q 8 cent. Cum. Pref.. . Piper npr = 
— 4 per cent. Debenture ME EMT *"00009050€0020€9 100 - 109-112 Porth Elec’ Tramways 4. 5 per bent. I Mort, Deb. Btk. 100 - 1 
— § per cent. Pref. Stock 91 562 66 6 %%% %„%„%„%„%„%„%„%„ „ „6 100 eo 123-126 Potteries Electric : 90 001-40,000 10 KR 
—— oe » » eeesoosescecoocecocees = ERES * 5 per cent. Cum. Pref., 1 ino 10 E a 
Liverpool Overhead, 571 1 — — -— [ * e a 100 [d 103-106 
ary, e e ꝙ,jjs eee eee eee ee = 
—— 4per enl, Mortgage Debentures, Rei, 11,100.. = Z 19105, . — — 12 1 
N 5 : Telephones.— 
ne bed „ „ 6 %% %%% % % 209909920979 '1888 s" 29068 e 
Anglo- anent 6 per cent. Debenture Stock, 1888.... 100 12150 National ora ~/ Bo aa a ace eneis 100 - 1 
Blackpool and Fleetwood Tramroad ............+. een 10 J 1844140 Deterred Stook nt Prei MD 13-14 20 
Brisbane Tramway Invest., Lim., Ord., 1-75,000.......... 8 a» 3 —— 6 per cent, Oum. pcc T E Y 
—.—. ö per cent, Cum. Pref., Nos. 1-75,000 Vane v i e A —— 6 per cent. Oum. Second an 12 — -144 xd 
— cent. Deb. Stk., Red., Prov. Certa. all 100 zr 1 ——— 5 per cent, Non. Cum. Third Fre-. m - xd 
British Columbia Electric Railway Co., Ord. Nos, 1-30 .. 8285 —— 54 per cont. Deb. Stock, Red. „m a no =e =m oo o — 100 . — 95 
. Non. Cum, 5 per cent. Pref., Nos. 600 ~- 10 Ré 10:104. ——— 4 per cent, Deb. Rad. m 22 100 100.102 
— Fon. Cam, § 127 Kd. Boba, Nos. 15,280, o of £ 40 .. 103-105 p.c. | Oriental Telephone and Company 1 kl 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


| 
Traffic Returns for | Increase or 
week decrease. 
Line. 
Current 
Ending 1904. 1903. | eek, year. 
f o» 106 8 z. "m 
rdeen Corporation........ Feb. 27 ,06! 22 | + 2 + 9,301A 
ioe Co — ess ETAT 5 d 159 160 | - li + 180 | 
Birmingham Tramways ...... ag ae 506 — - 
— n Corporation iex od „ 26 7 34 641 | + 93 + 2. 2 021 
àlackpool Corporation 5» 20 290 317 — 27 — 29 
Blackpool - Fleetwood Trams. 7 a 165 200 — 43| — : Bl 
Bolton Corporation „ 28 1.547 1605 — 58 + 8,977 
Bournemouth Corporation. . „ 853 857 |-- 25| 434,057 
Bradford Corporation , 28 3,332 | 3,229 | + 105 419,792 
Brighton Corporation Ore EV 672 70 | — 29| + 2,600h 
Bristol Tramways Company . „ 26| 4351 4534 | + 21 ic | 
Burnley 3 o4 40 8n 2 E ot 666 | + 195 = | 
n Corporation MN 75 — | — ED 
Cardiff Corporation TRES „ 27 1,779 1,590 | + 188 722,950 
Carlisle Tramways Company. 27 16i 48 |+ 17|-4 223 
Central London Railway...... „ 27 7,138 7,054 |+ 74) + 4804 
City & South London inui „ £8| 3,127 303 |+ 30|—  587h 
. T. and L. Company ..| „ 25 167 485 |— 19] = 2 
— . PARFET WT. 210 216 — 16 — 230 
Dover Corporation .......... l^. wl 154 168 — 14| + 72 
Dublin & Lucan Electric R. „ 29 84 60 ＋ 24 4 Olh 
Dublin U. T., electric cars. „ 25 3,490 S501. qi. 4M l = 
Dublin 8. District, Electric V wee 30 651 628 |+ 26 
Duadee Cit Tramways ...... EE 159 70|- M "S 
Eas Ham Corporation uod qus 3 598 495 | +- 105 | + 8,578 
Facnworth U.D.C...........-- - =e 3 — — 
Gla Ev 8 ee „ 27 12,997 | 12,174 | + 825 +53,350h 
Hal ration „ 22 2,113 2,142 — 21| + 6,219 
ied Corporation ....| ,, 20| 1,118 998 |+ 220 bil 
Hull Corporation, E. 8........ „ 27| 1,895 1,702 | + 193| + 7,279 
Ilkeston Corporation 122 — X 
Kirkcaldy Corporation ....--| „ 24 247 — — —. 
Leeds Corporation 27 4,763 | 4,900 | — 137 415,832 
Liverpool Corporation „ 20 9,257 | 9,114 |+ 143 + 2,885 
Liverpool Overhead Railway... „ 28 1,477 1,479 | — 2 + 355 
London County Council ...... „ 20| 9,653 8,305 | +1,348 | +87,327 
Lowestoft Corporation ...... t 0 122 — wk = 
Nelson Corporation ........-- x 0 5 E — - 
Newcastle-on-Tyne Corptn...| „ 2/7, 3,525 3.07 + 250 ne 
Portsmouth Corporation „ ai 1,30 1,195 | 4- 109| 482,004 
Rochdale Corporation „ F 103 Hi 
Rotherham eni e zs da nó c5 356 "a . 5 
Salford Corporation ..........|Jan. 18 3,443 2,028 | + 815 +45,490 
Sheffield Corporation EPIT Feb. 28| 4,091 im — I 
Southampton Corporation .. "ES 819 80 + 16 = 
Sunderland Corporation .. .. .. „ 28| 1,024 4 ＋ 40) + Ah 
Wallasey U. D. CO. 27 550 SN 
* Includes maintenance of ent way and proportion of profits 


p Pet mile of single track. c Include rail rail and tram. d Including d 


Miles of | 
single track Accounts for past year. | Cost 
open. - ——— — | per 
x Total |P Car miles | P Ader ^ Mile of | mile 
; ota assengers ar miles as- eo le, 
1904. | 1903. | Ending receipts carried, run, s'nger mile. | | track. | 
aet rd »* ſ— NIN d. 
194 | 194 May 31 37,931 9,099,715 | 794,641 988 1392 1,970 6:1 
8 8 Sept. 25 12,503 | 2,979,276 | 290,099 |100 | 10°34 1,560 4*7 
64 64 — — — — — — — — 
24 24 March 250 40,964 7,234,106 | 826,558 (1°36 1187 1,705 7*44 
174 | 174 „ 510211,168 6,169,121 | 784,445 |152 |108 -- — 
164 | 164 Dec. 31 30,923 2,049,677 | 584,989 | 562 1258 1,952 633 
58 30 March 319 85,704 | 17, 761, 605 | 1,896,247 | 1°15 | 10775 | 5,430 5:87 
104 104 — — | — — | — m — 
77 41 A E ——— NT — ee — T 
74 63 AE — 10,432,508 | 1,031,928 | 100 | 10°10 — — 
514 | 514 Dec. 31 223,480 41,192,899 | 5,724,114 | 1:30 | 938| 4,348 SM 
K ces = = es es 92 a — 
2 n * 
6 6 „ 51/557,225 | 45,505,110 | 1,276, 9714 187 66 8a 59,076 | 356a 
68 63 S. 165,005a. 19,069, 519a, — — — — sip 
| | | 
7-23| 7-23|March 319 12,341 | 2,360,735 | 254,279 |125 1165 1,707 | 9-36 
45 3 — — — — | — — — ate 
— — | pec. 31| 5,796 364,796 | 102,087 |381 132 359 | 748 


46 46 | March 31 125,121 | 24,553,133 | 3,429,356 | 1°25 8°82) 2,741 | 506A 


22 22 May 15 35,874 | 9,084,522 752,814 0:93 |11:276| 1,630 
10775 | 10°75 | March 319 25,541 9,971,337 | 650,224 tól 9'35 | 2,357 


124 |124 | May 3lg656,572 | 177,179,549 14,008,750 |088 1125 | 5,489 b| 7-30d 
34 | 34 | March31| 56,631h| 9,738,213 | 1,218,539 |14 |1114| 1,618 | 6-5 


25 | 19 „ 31| 87,707h| 21,065,999 | 2,218,696 |100 | 949| 5,004 | 50 


— — — —— — | 


77 | 77 March 25g 262,656 | 57,239,779 | 5,773,651 | 1-11 | 3,283 

103 | 101| Dec. 31,504,204 |108,906,472 11,108,428 | 1-11 10.34 5,000 | 688 
154 | 154 | June 50 79,252 | 10,466,726 | 885,185 |:182 | 5,110 

a0 | 40 | — = | Š 


) 5 - — 


384 | 38. March 25% 150,534 | 33,474,122 | 3,379,119 1:08 1083 4,175 | 647 
29. | 29 | Sept. 30| 47,651 | 9,168,137 | 868,157 | 124 |157| 1,648 

y 44 March 317| 5,416 925,281 127,456 | 1°38 | 10°27 — 766 
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NOTES. 


Erratum.—In an article on “Electrical Furnaces,” 
which appeared in a recent issue, we gave a description of 
an interesting lecture which was delivered at Birmingham. 
Unfortunately, the lecturer's name was incorrectly spelt as 
“ Slansbie." It should have been Mr. J. H. Stansbie. The 
lecture and demonstrations were so much appreciated that 
it is likely to be repeated at an early date. 


Corporation Tramway Accidents.—The recent 
ease against the London County Council for damage caused 
through a tramway accident was dismissed under the Public 
Authorities Protection Act, but it was not clear from the 
report of the action that the real cause for the dismissal of 
the case was that the proceedings were not taken within 
the statutory period of six months. If this is done, 
. municipal authorities are just as liable as companies for 
damage arising from accidents on their tramway system. 


The Japan-Philippine Cable.—The construction of 
the proposed submarine cable between Japan and Guam, in 
the Philippines, is being held over owing to the war. We 
hear that President Roosevelt thinks it undesirable to 
sanction the undertaking at the present time. The Com- 
mercial Cable Company is pressing forward the schome, 
however, and is acting largely on behalf of the Japanese 
Government. The feeling in America is that, should the 
cable be constructed in the future, it should be laid and 
operated under the immediate control of the United States 
Government. 

Electric Traction on Ordinary Railways.—The 
note in our last week’s issue on the experiments being 
carried out by the Oerlikon Company before the delegates 
of the Swiss Government Commission explained the 
collection of high-voltage current on the single-phase 
system. Further details of the equipment on the train 
itself are not yet to hand, but we understand there is a 
motor-generator on the locomotive which converts the 
single-phase current received from the line into direct 
current, which is delivered to the motors driving the 
locomotive. 

The McMillan Memorial Fund.—We learn from 
the Institution of Electrical Engineers that the subscrip- 
tions received up to the 9th inst. for the above fund 
amounted to £991. This is not quite one-half the amount 
which the President fairly expects to raise. We note from 
the list of subscriptions sent to us that there are a very 
large number of members and associates who have not yet 
forwarded their quota. This we trust they will do promptly 
and so testify to their appreciation of the invaluable services 
rendered by the late Mr. W. G. McMillan. Our readers 
who have not yet contributed will kindly take this note as 
& personal reminder. 


St. Marylebone Electric Lighting.—The Court of 
Referees in the House of Commons has decided that the 
Metropolitan Electric Supply Company have not the right 
to be heard as opponents to the Bill promoted by the 
Borough Council of St. Marylebone. It appeared from the 
arguments of Mr. Balfour- Browne, as counsel for the 
company, that they wished only to ensure that they should 
have the first charge on the moneys raised if the Bill were 
passed. We are pleased to see that the Borough Council 
have thrown out a number of frivolous motions which have 
stood on their agenda for months, and that they are 
amending their Bill on businsss lines at a private meeting. 


Siberian Oritics.—An interesting example of the way 
the Russian press censorship is worked is given in & recent 
number of our contemporary the Electrical Review of New 
York. In ite issue of Dec. 12, 1905, our contemporary gave 


a description of the central station at Thomsk, Siberia, 
which was illustrated. It appeared that the illustration of 
the vertical engines used in the station offended the Russian 
censor, and consequently it was obliterated before the 
papers were allowed to circulate in Siberia. It is a curious 
thing that the illustration should give offence when the 
description accompanying the same was allowed to pass. 
While the incident is a laughable one, it shows the 
hindrance to the circulation of technical literature in Russia 
and Siberia. 

Brighton Telephones.—With respect to the descrip: 
tion of the Brighton telephone exchange, which appeared 
in our last issue, we omitted to mention that the whole of 
the woodwork in the switchroom and throughout the 
building, including the roof, has been rendered non- 
inflammable in order to reduce the fire risk. In conse: 
quence of this, should a fire be accidentally caused in any 
part of the exchange it would have considerable difficulty 
in spreading. We would also like to emphasise the fact 
that while the Ericsson-Bell Telephone Company manufac- 
tured and supplied the switchboard, the system of switching 
is entirely due to Mr. A. R. Bennett, the consulting engi- 
neer. The system is one he has devoted much time to 
develop, and the switchboard was made strictly to his 
specification. 

Wireless Telegraphy.—The Belgian postal autho- 
rities have decided that after the 15th inst. public service 
shall be given from the Belgian wireless telegraphy stations 
to the Channel boats. The charge of 2d. per word will be 
made in addition to the ordinary telegraph rates. The 
United States Army Department has organised a wireless 
telegraph between Fort Wright, Fishor's Island, and Fort 
Schuyler, N.Y., a distance of 97 miles. Messages of 1,000 
words each have been exchanged and read distinctly at a 
speed of 30 words a minute. The line ostablished is 
intended for use between St. Michaels and Nome, Alaska, 
where it has been impossible to establish ground lines 
because during the winter the cables are wrenched away 
by the ice. Over £70,000 has been expended on attempts 
to establish a land telegraph line, but without success. 

Photography.—It is an indication of the large staffs 
now employed in electricity undertakings that at Glasgow 
there is à photographic socioty, all the members of which 
are employed in the Corporation electricity department, 
The first exhibition of this society was opened in the St, 
Andrew’s Cross works last week by Mr. Chamen. Formed 
in the spring of last year, there are now 27 members on 
the roll. The exhibits, which numbered 116, were divided 
into four classes, and the following were the winners of 
medals: Class A—bronze medal, Canal at Cadder," by W. 
Fethney. Class B—silver medal, *A Lake Scene,” by H' 
Laing; bronze medal, "Above the Lynne,” by W. H! 
M'Kenzie. Class D—silver medal, Gathering Storm,” 
by W. Fethney. The society is also evidence of the fact 
that members of the staffs of electricity undertakings are 
no longer working 16 hours out of 24, as in the earlier 
days of electric lighting. 

Long-Distance Telegraphy.— The Indo-European 
Telegraph Company within the past few days have arranged 
for the sending and receiving of telegrams between Teheran 
and Manchester without a single break. This, roughly 
speaking, represente a distance of 4,000 miles. Of course, 
it has long been possible to send direct messages over such 
an area of country, but where the Indo-European Company 
now save is in the matter of time. With the establishment 
of mechanical repeaters at 11 stations they are able to 
speak to Teheran with the ease and readiness with which 
one wires to London. This was demonstrated this week 
by the receipt at Manchester of a message containing 149 
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words from the Persian capital in the short space of eight 
minutes. As an indication of the greatness of the world’s 
business it may be mentioned that on an average 1,000 
messages go from London to Teheran, thence to be 
distributed all over India and beyond, every day. 

London Tramways.— An interesting petition was 
brought before the Borough Council of Camberwell on 
Wednesday last with respect to the conversion for electric 
traction of the Camberwell and Dulwich tramways. It 
will be remembered that the London County Council have 
recently decided not to purchase these lines at the present 
time, and that in consequence there is likely to be at least 
a seven-year interval before the matter is again brought up. 
The company have accordingly applied to Parliament for 
powers to equip the line electrically. Out of the 1,547 house- 
holders along tbe lines of route no less than 1,135 are in 
favour of their so doing, whereas only 116 were opposed 
to the same. The petition accordingly requests the Council 
to give their consent to the Bill. They urge that an elec- 
trical service is required at once, and that those most 
interested are in favour of this Bill. The Council have, 
however, decided to oppose the Bill, and, of course, the 
London County Council are doing the same. Neither will 
provide the electric tramways, and both oppose private 
enterprise doing the work. 

Post Office Telephony.—In the House of Commons 

last week Mr. John Campbell drew attention to the 
recent report of the National Telephone Company, in which 
the chairman stated that they are working in partnership 
with the Post Office. He asked for details of the arrange- 
mente. Lord Stanley replied that the statement made by 
the chairman of the National Telephone Company had 
reference, probably, to the arrangement made in 1901 for 
free intercommunication between the exchange systems of 
the Post Office and the company in London. This arrange- 
ment had proved to be a great convenience to the large 
body of telephone users in the London area. It would 
continue until the termination of the company’s license. 
The company were bound at the expiration of the license 
to sell to the Post Office their plant in the London area at 
a valuation on what are known as “tramway terms. As 
soon as funds have been provided under the Bill, which he 
hoped shortly to obtain leave to introduce, the development 
of the London telephone service by the Post Office would 
be expedited as much as possible. 
Maintenance Contracts.— An intoresting point was 
raised before the Local Government Board at Darwen last 
week with respect to an application for further loans for 
the electric lighting undertaking. A Mr. Duxbury asked 
the inspector to look into the question as to whether the 
contracts for new cables included items for maintenance. 
It seems that under the contract by which certain cables 
were obtained the contractors were made liable for the 
upkeep of the cables for 10 years, and Mr. Duxbury’s con- 
clusion was that by so doing maintenance charges were 
included in the contract sum and charged to capital. This 
is an interesting question, which the inspector ruled out of 
order on a technical point. It is obviously only fair to 
manufacturers and to the accounts that these long-term 
maintenance responsibilities should be accompanied by an 
annual charge, as is the case in accumulator work. We 
believe, however, that the demand that the cable con- 
tractors should be responsible for faults developed over as 
long a period as 10 years is most unusual, and that it will 
become more infrequent in the future. 

Berlin Tramways.—The following information as to 
the Berlin tramways is of interest as a comparieon with the 
work done in the large towns in this country which have 
effective tramway undertakings. Thus, last year the Berlin 


tramways consisted of 305 miles of track, and carried 
312,410,000 passengers, of which a fair number were season- 
ticket holders. The total receipts were £1,476,050 and 
the expenditure £754,800, the ratio of the latter being 
53:88 per cent. The cost of electric motive power was 
£172,550. The net profits, including the balance brought 
forward, amounted to £412,100, out of which, after pay- 
mont of interest on debentures, a dividend of 8 per cent. is 
paid on the share capital of £4,289,250. This compares 
with a distribution of 74 per cent. in 1902. As against 
these figures it may be mentioned that during the same 
year, 1903, the Glasgow tramways had 124 miles of track 
open and carried 177,179,549 passengers. The receipts 
from tbe Glasgow tramways were £656,572, from which 
it will be seen that at Glasgow they carried more people 
and also earned more money for a given length of line than 
did the Berlin company. 


Independent Telephony.—The growth of indepen- 
dent telephony in the United States has during the past 
few years been remarkable. The need of inter-communica- 
tion between various independent telephonic systems is, of 
course, great, and at first sight it would appear there would 
be a great gain if the various independent telephone com- 
panies were formed into a joint company in opposition to 
the Bell system. Such a course, however, is strongly 
opposed by the independent telephone companies, who at 
the same time wish to secure active co-operation for mutual 
benefits. At a recent congress the various independent 
telephone companies in Ohio have reorganised their associa 
tion on strictly republican lines. They have arranged for 
an upper and lower council of delegates, on which every 
company will have a single representative. In the upper 
council this representative will have a single vote, whereas 
in the lower house his number of votes will be in propor 
tion to the assessed value of the property he represents. 
It will be the lower council which will deal with taxes. 
The new organisation includes a registration court, joint 
action for patents, tolls, etc. It remains to be seen how 
far the scheme is practicable. 

Electrical Driving.—Prof. F. G. Baily, M.I.E.E., of 
the Heriot-Watt College, delivered a lecture last week on 
“The Electric Motor and Electrical Driving," in the rooms 
of the Building Trades’ Exchange, Edinburgh. Prof. Baily 
commenced his lecture by describing the general principles 


.| of the electric motor, showing the methods of speed regula- 


tion and the effect of load upon the speed. He spoke of 
the special properties of the “shunt” and the “series” 
types of motor, and, in comparing the two, referred to the 
action of the one as corresponding to that of a governed 
and to the action of the other as corresponding to that of 
an ungoverned steam-engine. Speaking of the various types 
of motors used for shop work, he pointed out the advantages 
of completely enclosed motors automatically controlled. He 
afterwards raised the question whether it was better to 
attach a motor to each machine or to have one large motor 
and to distribute the power by shafting, and stated that 
while one large motor was not so expensive as a number of 
small motors, in establishments where some of the machines 
were frequently idle it was more economical to use a motor 
for each machine. The advantages of electric cranes, and 
of distributing by electricity the power required in connec- 
tion with building operations and in factories, were illus 
trated. In Edinburgh, the lecturer said, it was difficult for 
manufacturers to generate their own electricity cheaper 
than they could obtain it from the Corporation mains. In 
some very large works, however, the proprietors found it 
cheaper to have their own engines and boilers, and he 
instanced some cases of large firms generating electricity 
for their own use at from jd. to 1d. per horse-power hour, 
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Leeds Seotion Dinner.—On Thursday last week Mr. 
H. Dickinson took the chair at the first annual dinner of 
the Leeds Local Section of the Institution of Electrical 
Engineers. This section, although only formed in the 
autumn of 1902, has now 191 members, and is doing good 
work. Mr. R. K. Gray attended the dinner as president 
of the parent Institution, and he proposed the toast of The 
Leeds Local Section." In so doing he spoke in praise of 
the Corporation electricity works. Mr. Dickinson, in reply, 
referred to the work of the Institution, especially with 
regard to tbe training and education of engineers. This, 
he said, was a matter of the most vital importance to the 
country. Given proper facilities for it, he had no hesita- 
tion in saying that we had young men who were adopting 
engineering as a profession who would maintain the reputa- 
tion which the country had always held for engineering 
method. He felt, however, that keen as was competition 
nowadays, it would be much more severe in another 10 
years, and if our engineers were not as well equipped as 
those of foreign. countries, they could not expect to hold 
their place. This was a question for the parent body. 
Mr. R. Hammond proposed the toast of The Corporation 
and City of Leeds,” and said that he knew no city in 
which municipal matters were taken in hand with such 
thoroughness as in Leeds, and where the leading citizens 
were so willing to take part in municipal affairs. He was 
very glad to know that in Leeds the chairmen and vice- 
chairmen of committees retained office from year to year. 
Mr. Herbert Brown, vice-chairman of the Lighting Com- 
mittee, responded, and agreed that it was a great advantage 
that chairmen and vice-chairmen of committees should 
retain their positions year after year. The speeches were 
interspersed with an excellent musical programme. 


Eleotro-Chemistry.— Mr. Bertram Blount commenced 


a series of three Cantor lectures on this subject at the 
Society of Arts on Monday last. He pointed out that 
while experiments were very interesting, they could not be 
shown to advantage in this part of his lecture, but later on 
he hoped to show visually what could be done by means of 
the electric furnace. The commercial interest in electro- 
chemistry depended solely upon the ability to use processes 
economically. If there were two processes, one electro. 
chemical having to compete with the other, it depended 
solely upon the cost which process succeeded and which 
. failed. The most important electrolytic process was that 
of refining copper, of which 70 per cent. was thus refined, 
and how big a business it was could be realised from the 
fact that some 250,000 tons annually were produced in the 
States. The Anaconda works alone utilised 3,000 h.p., 
and deposited 100 tons per day in tanks which covered an 
area of three acres, and the labour costs were reduced to a 
minimum by using mechanical methods throughout the 
works. The lecturer mentioned the importance of a quick 
turnover. Copper costs from £40 to £60 a ton, and the 
sooner it was marketed the less capital lying idle. The 
aim of inventors was to deposit the copper quicker, but 
there seemed to be a limit to celerity, in that too great an 
amperage per square foot usually meant bad deposits, 
while, instead of a crystalline, a smooth deposit was 
wanted. Mr. Dolphin’s improvement was described. This 
gentleman gets a circulation of the electrolyte and also an 
increase in the oxygen by carrying a stream of air by means 
of the moving electrolyte. It was, however, in the direction 
of improved methods of winning rather than in refining 
that the greatest economy was to be obtained. We cannot 
enter here into technical matters, but the lecturer discussed 
the probability of further extensions in electrolytic refining, 
coming to the conclusion that the process held the field as 
regards copper, and there might be some chance for nickel, 


but neither for zinc nor lead could it compete against the 
common processes. 

New Books.— Transactions of the Institution of 
Civil Engineera of London,” vol. xxix. (Dublin: John 
Falconer).—‘ The Common Sense of Municipal Trading,” 
by Bernard Shaw (Westminster: Archibald Constable and 
Co., Limited). 2s. 6d. The boast of the author of this work 
is that it contains no figures. He holds that figures are of 
no matter so far as settling the question whether municipal 
trading is sound in principle is concerned. A glance through 
the 120 pages serves to confirm this view to a certain extent, 
and we hope those interestéd in the subject who have been 
pelted from other quarters with figures more or less 
accurate and often confusing will be refreshed by a study of 
Mr. Shaw's excellent little book.—‘ Testing of Electro- 
magnetic Machinery,” by Bernard V. Swenson and Budd 
Frankentield,” vol. i. (London: MoMillan and Co.) 
12s. 6d. This is a very concise treatise on the subject 
with which it deals, and is intended as a college text-book 
and also as a work of reference for engineers. The present 
volume deals with direct-current electromagnetic machinery 
and apparatus, and is almost exclusively confined to dynamo- 
electric machinery. The second volume, which will conclude 
the treatise, will deal with alternating-current machinery 
and apparatus.—We have received from the Gresham 
Publishing Company vol. ii. of “ Modern Electric Practice,” 
by Mr. Magnus Maclean. Our readers will remember that 
this book is edited by Mr. Maclean and that he is assisted 
by 34 experts, each of whom is responsible for some 
particular subject. Thus the present volume consists of 
five different sections contributed by authors as follows: 
“ Alternating-Current Motors,” by M. B. Field and G. G. 
Braid; Statio Transformers and Rotary Converters,” by 
A. F. Berry; “ Electric Storage Batteries," by J. T. Niblett; 
* Switches and Switchgear,” by W. E. Warrilow; and 
" Electric Mains,” by J. C. A. Ward.— We have also received 
a copy of the sixth edition of the Motor Manual,” a little 
book which is exceeding useful as a guide to the practical 
side of all that concerns users of motor-bicycles or medium 
power motorcars. The price of this book is 1s, and it is 
published by the Temple Press, Limited. 

Street-Lighting Tests.—We have received from Mr. 
J. W. Bradley, the city engineer of Westminster, his sixth 
quarterly report on tests of street lamps within his distrigt, 
These reports have been mentioned before in our columns, 
but the figures obtained become more valuable as time goes 
on, because Mr. Bradley in each case gives the total average 
cost per candle-power per annum for all the teste up to date. 
For instance, the figures in the present report include 
averages for from 35 to 40 veste on each source of light. 
The average total cost per candle-power per annum, which 
includes interest and sinking fund charges as well as the 
cost of maintenance, now stands as follows for the various 
types of lamps used in Westminster. For the electric ares 
supplied by the Charing Cross and Strand Company, which 
are equipped with opalescent globes, the cost is 11. 49d. 
For the ares supplied by the St. Jamea’s and Pall Mall 
Company, which are equipped with Muranese globes, the 
cost is 151d. The lowest cost of all is. obtained by the 
arc lamps supplied by the Westminster Electric Supply Cor- 
poration, each giving on the average 605 c.p., for which the 
charge is £22 per annum for 3,940 hours burning. In 
this case the average total cost per candle-power per annum 
for the last 18 months comes out at 8'7d. With gas the 
best figure for cost is obtained with the Sugg’s high- 
pressure lamps in Parliament-street, and the average of 
35 tests is O:85d. The nearest approach to this with 
ordinary incandescent mantles is 18°18d. for the gas-lampe 
used on the Carlton House terrace. In a footnote at the 
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end of his report Mr. Bradley explains that all the tests 
were carried out under exactly similar conditions with the 
same photometer, and that precautions are taken to guard 
against the effect of extraneous light, reflection from 
buildings, or obstruction by any opaque object such as 
glazing bars. The teste are only carried out on clear nights. 
Mr. Bradley also calls attention to the fact that with 
incandescent gas burners the light obtained various 
enormously with the condition of the mantle. It is this 
which accounts for the great difference between teste carried 
out on these gas mantles in the laboratory and those made 
under actual lighting conditions. In other words, it 
explains the difference between estimates of comparative 
cost of electric and gas lighting made by gas experts on 
paper and the actual facts. 

The Edison Medal.— The annual dinner of the 
American Institute of Electrical Engineers was this year 
made the official celebration of the twenty-fifth anniversary 
of the commercial undertaking by Mr. Edison of the incan- 
descent lamp. The whole of the details of the proceedings 
were exceedingly well organised, and did great credit to 
the American Institute. Mr. B. J. Arnold, the president, 
was in the chair, and had to read a large number of con- 
gratulatory telegrams from all parte of the world. The 
toast of the evening was proposed by Mr. T. C. Martin, 
and his words were reproduced as follows: The American 
Institute of Electrical Engineers is proud to embrace in its 
membership to-day the foremost inventors of the age and 
the greatest captains of industry, and has placed upon its 
golden tablets many an auspicious discovery and art to 
celebrate. But it surely could find no worthier hero among 
them and no better gift to mankind to signalise than the 
man and the lamp around both of whom we twine to-night 
the laurel wreaths of our admiration and our love. 
There should be encouragement in the founding of 
this medal tonight for every struggling, ambitious 
youth in America. Let us and let our sons recall and 
applaud the cheery little newsboy at Detroit; the half- 
shod, half-frozen operator seeking bravely a job along the 
icy pikes of the Central States; the gaunt, untutored 
experimenter in Boston, taking eagerly needed fees for 
lectures he was too modest to deliver; the embryonic 
inventor in New York, grubetaked by a famous Wall-street 
man for his first stock ticker; the deaf investigator at 
Menlo Park who wreaked unique retaliation on his affliction 
by preserving human speech for evor with his phonograph ; 
the prolific patentee who kept the pathway to the Patent 
Office hot with his footeteps for nearly 40 years; the 
genius, our comrade, who took this little crystal bulb in his 
Promethean hand and with it helped to give to the world a 
glorious new light which never was before on land or sea— 
Thomas Alva Edison.” The deed of gift of the Edison 
medal provides that it shall be awarded only to a student 
who has graduated, or received a degree, during the year at 
some institution in the United States of America, or in the 
Dominion of Canada, at which instruction in electrical 
engineering is given. The student must be not more than 
25 years old. The medal is to be awarded to the student 
who sends in the best thesis or record of research on 
theoretical or applied electricity or magnetism. 

The Generation of Power.—Before the Edinburgh 
Association of Science and Art recently, Prof. Hudson Beare 
lectured on the subject of the generation of power. At the 
outset he pointed out that 150 years ago our ancestors were 
practically dependent upon water power. During the last 
century, however, water power had practically been driven 
out of the field by steam ; now, strangely enough, owing to 
the fact that the electrical engineer has given us the means 
of transporting power over considerable distances with only 
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comparatively trifling losses, water power had once more 
asserted ite true position, and was displacing steam power 
in many directions. Some of the schemes, such as that for 
the utilisation of the Zambesi Falls for the power required 
on the scattered goldfields of Rhodesia, and others of a 
similar nature, were still only in process of discussion and 
development, but we had on all bands abundant proof of 
the rapid growth of water-power generation. The one 
which had most appealed to the general publio had been 
the Niagara Falls scheme, but there were,as a matter of 
fact, many others, almost as important, actually in operation. 
At Niagara it was contemplated eventually to develop 
5,000,000 h. p., and the author commented on the remarkable 
increase in the size of the generating unit, instancing the 
case of Niagara, where unite of 5,000 h.p. each were in opera- 
tion. Discussing the question of the displacement of the 
reciprocating engine by the steam-turbine, the lecturer 
described some of the principal types of steam-turbines, such 
as the Parsons, the Curtis, and the Laval, and gave some 
statistics as to their present utilisation and future prospects. 
In conclusion, he said that he claimed that the engineer, to 
whom all this extraordinary development was due, had to 
be as highly trained and as highly educated as a member of 
any of the other learned professions, and that he must be 
something more. His scientific training must be as thorough 
and complete as that of a first-class medical man ; he must 
be as capable as a highly trained barrister or solicitor in 
weighing and sifting evidence, for he frequently upon such 
evidence had to come to decisions which were irrevocable, 
and the safety of thousands of lives might depend upon the 
correctness of the judgment he had formed. He had, in 
addition, to possess the power of organising and controlling 
great bodies, often almost armies of workmen, and at the 
same time he must not neglect the smallest detail in his 
many schemes. This was a gift which was commonly said 
to be the one thing necessary to make a general into a 
successful commander of world-wide reputation. 


Single-Phase Railways.—In view of the attention 
now being given to single-phase motors for electric traction 
purposes, it is interesting to hear of some contracts just 
awarded in Indiana for single-phase third-rail roads. The 
first contract is for the equipment of the Fort Wayne, 
Decatur, and Springfield road, extending from Fort Wayne, 
Ind., to Springfield, Ohio. On this road the Westinghouse 
single-phase motor equipment, with induction control, has 
been adopted, as it was not necessary to use existing direct- 
current trolley lines in any of the cities which are entered. 
The Indianapolis and Cincinnati Traction Company, which 
is constructing a bigh-speed line between Indianapolis and 
Connersville, Ind., has given out a contract for the equip- 
ment of 53 miles of road with the Westinghouse single- 
phase alternating-current railway system. This is to be a 
high-speed line, largely on private right of way, going 
ultimately to Hamilton, Ohio, and thus making it possible 
to give high-speed electric service between Indianapolis 
and Cincinnati. On this latter line a third-rail system with 
direct current had been decided upon before the single- 
phase system had come to the front. The opportunity for 
saving in first cost and in operation induced the consulting 
engineers of the line to reconsider their plans. They had 
two 500-kw., three-phase, 23-cycle, 230-volt generators on 
order, and were going to distribute from these to rotary 
converter sub-stations. Under the new arrangements 
the power station equipment, as regards generating 
machinery, will remain unchanged. The step - up 
transformers, which will raise the voltage to 16,500 
for transmission, will be connected on the Scott system, 
so as to give two-phase current on the high-tension 
line. There will be six static transformer sub-stations, one- 


THE ELECTRICAL ENGINEER, MARCH 11, 1904. 


405 


half of which will be connected on one phase, and the other 
half on the other phase. The transformers in these sub- 
stations will give 5,500 volts on their secondary terminals, 
which will be the trolley line voltage. This voltage will be 
reduced by a transformer on each car. The first contract 
calls for 10 cars, each equipped with four 75-h p. motors, 
with gearing which will give & maximum speed on a level 
of 42 miles per hour. These cars are intended for local 
service. The sub-stations will be approximately 10 miles 
apart. The trolley wire will be No. 000 copper. There 
will be no feeders supplementary to the trolley wire. The 
consulting engineers estimate that in the equipment of the 
entire ultimate. rosd of 95 miles from Indianapolis to 
Hamilton a saving over the former direct-current plans of 
£100,000 will be effected in first cost. In the event of 
the new system not being a success the bulk of the apparatus 
can still be used for a direct-current system. Even the 
motors are said to be suitable for both systems, and it would 
simply mean the addition of rotary converter plant and of 
additional low-tension feeders. 


Radium.—The Physical Review, which is the organ of 
the American Physical Society, publishes in its issue of 
Feb. 2 interesting condensations of papers read by Prof. E. 
Rutherford before the meeting of the society held on 
Dec. 30. The first deals with the question as to whether 
the radioactivity of radium depends upon its concen- 
tration. The autbor determined by the electrical method 
first the intensity of the radiation from a known 
quantity of radium in the form of pure solid radium 
bromide in a state of radioactive equilibrium, and, secondly, 
when dissolved in a solution as radium chloride of more 
tban a thousand times tye volume of the solid radium 
bromide. No appreciable difference in the intensity of the 
y rays was observed in the two cases, although the experi- 
ments were continued over a month's interval. Since the 
intensity of the y rays serves as a comparative measure of 
the radioactivity of radium, it may be concluded that, over 
the range examined, the radioactivity of radium is inde- 
pendent of its.concentration. This result shows that the 
rate of disintegration of radium and its products is not 
appreciably altered by the bombardment of its own 
powerful radiations, and renders it probable that the radio- 
activity of radium is in all cases directly proportional to 
the amount of that element present. The otber paper was 
on the heating effect of the radium emanation, and Mr. 
H. T. Barnes was associated with Prof. Rutherford in read- 
ing the same. The results of a considerable investigation 
show that the heat emission of radium is an accompaniment 
of the expulsion of « particles, and that the time variation 
of the heating effect of each of the different active products 
is the same as the time variation of the activity measured 
by the « rays. The heat emission of radium is probably due 
in part to the kinetic energy of the expelled a particles, 
and in part to the energy released consequent upon the 
rearrangement of the components of the systems left behind 
after the expulsion of the a particle. It was deduced that 
the emanation, released from 1 grm. of radium, gave out 
an amount of heat during its life corresponding to about 
10,000 gramme-calories. It has been show that the volume 
of the emanation released from 1 grm. of radium probably 
lies between 6 x 107* cubic centimetres and 6 x 10 cubic 
centimetres at standard pressure and temperature. Assum- 
ing the density of the emanation to be about 100 times 
that of hydrogen, 1 grm. of the emanation would during its 
life radiate an amount of energy lying between 2 x 10° and 
2 x 101? gramme-calories. Ono-pound weight of the emana- 
tion would initially radiate energy at the rate of 10* to 10^ 
horse-power, and would emit during its life an amount of 
energy between 6 x 10* and 6 x 10° horse-power days. There 


ean thus be no doubt that matter, under special conditions, 
is capable of emitting an amount of energy enormous com- 
pared with that released in the most intense chemical 
reactions, On the disintegration hypothesis this energy is 
derived from the energy latent in the radium atoms and is 
released during the successive stages of their disintegration. 


The London Trafic Commission.—Since our last 
issue evidence has been given before the London Traffic 
Commission on the London traffic by Mr. Behr, the expert 
in mono-rail work. In the course of his evidence he gave 
figures as to the comparative cost of tubes and of mono-rail 
lines carried overhead. He put the capital outlay for the 
tubes in London at between £600,000 and £850,000 per 
mile, whereas the overhead mono-railways could be con- 
structed for £100,000 per mile. Mr. Behr gave particulars 
of various lines he had designed in and round London, 
but with the exception of one from the Houses of Parlia- 
ment to the Putney Bridge railway station, along the 
Chelsea Embankment, they were not in touch with the 
most congested areas. This latter line he considered could 
be built for £25,000 per mile, and that it would not spoil 
the appearance of the embankment. Mr. Francis Fox, the 
next witness, spoke in favour of shallow tunnele or subways 
under new or very wide streets, but he considered that the 
construction of them under the existing streets in the 
Metropolis would be fraught with very great danger to 
adjacent property, as they would be, generally speaking, 
in a bed of gravel and sand. At a subsequent meeting 
of the Commission Mr. J. F. S. Gooday, the general manager 
of the Great Eastern Railway, gave evidence as to the steps 
taken by his company to deal with increase in traffic. They 
had inereased the width of their carriages so as to give 
21 per cent. additional carrying capacity, and had now 
decided to lengthen the platforms so as to permit of 
17-coach trains replacing those with 15 coaches. The 
seating capacity of their traine, which was now between 
768 and 852, would be 1ncreased 15 per cent. by this latter 
alteration. Sir Henry Oakley, the chairman of the Central 
London Railway, gave figures as to the work done on that 
line. They carried last year between 120,000 and 120,000 
passengers a day, with 338 trains in each direction. It 
would appear that the seating capacity of the trains was 550. 
In the year 1903 the traffic earnings per train mile amounted 
to 5 5d. and the expenses to 211d. per train mile. The 
experience of the Ceutral London Railway showed an 
approximate regularity or continuance of the demand 
during the day,and was evidence of the convenience afforded 
by the railway to the workers in London. In his opinion, 
to relieve the congestion of the Strand, Piccadilly, etc., the 
completion of a circular railway without junctions was 
urgently necessary, and would enable a continuous 
service of trains, eacb train capable of seating about 
550 passengers, to be run in each direction every two or 
three minutes, besides affording the best possible east 
and west service attainable. Exchange facilities could 
be provided at Liverpool - street, Broad - street, Mansion 
House, Ludgate-hill, Law Courts (with G.N. and Strand 
Station), Charing Cross, Piccadilly-cirous, Hyde Park- 
corner (with proposed Marble Arch and Clapham Railway), 
High-street, Kensington, Addison-road, and Hammersmith 
Stations on the south side ; and on the north side at Shep- 
herd’s Bush (with G.W. and L. and N.W. joint station at 
Uxbridge-road), Marble Arch (with proposed North-West 
London line), Oxford-circus (with Baker-street and Waterloo), 
Tottenham Court-road (with Charing Cross, Euston, and 
Hampstead), and British Museum (with G.N. and Strand) 
Stations. At the Bank, in addition to the present facilities, 
an exchange could probably be effected with the proposed 
Lothbury Station of the Great Northern and City line, 
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WIRELESS TELEGRAPHY. 
BY R. G. BLAINE, M.E., A M. I. C. E., ETC. 
( Continued from page 327.) 
| IL —INDUvCTION SYSTEMS. 

Induction systems depend for their success on the fact 
that a current is induced in a coil or circuit when the 
current in a neighbouring coil or circuit is started, stopped, 
or varied. Faraday in 1851 discovered that currente are 
induced in a closed circuit by moving magnets near the 
circuit or by changing the strength of the current in 
another circuit near the first. Let the first be called the 
primary, and the latter the secondary circuit. Then a 
momentary inverse current is induced in the secondary, 
when the current in the primary is approaching, beginning, 
or increasing in strength ; and a momentary direct current 
is induced in the secondary circuit whilst the current in 

rimary is receding, ending, or decreasing in strength. In 
act, a decrease in the number of imaginary lines of force 
passing through a circuit produces a direct, and increase in 
the number of lines of force produces an inverse, current in 
the circuit, the total E.M.F. induced being equal tothe rate 
of change in the number of linea of force through the 
circuit. Faraday thus laid the foundation of all modern 
progress in dynamo construction and application. 


Fic. 9 --Apparatus for Preventing Collisions at Sea, referred to at page 327. 


Sir W. Preece made many experiments on signalling 
without connecting wires, taking advantage of these laws. 
He used apparatus differing but little in main features from 
the earlier systems, but with the following important 
additions and improvements. By means of a revolving 
contact breaker the current at the sending station was 
interrupted rapidly—thus a discontinuous current of high 
frequency was obtained. He used a telephone in the 
receiving circuit instead of a galvanometer or relay, and 
long and short ‘‘dot-and-dash ” signals on the Morse code 
were transmitted. In this case probably leakage currents 
play an important part, but induction has, at any rate, 
something to do with the result. He also used a micro- 
phone, which in its elementary form consists of a pencil of 
carbon supported loosely between two blocks of carbon 
fixed on a sounding board of thin pine, the blocks being 
connected with the collecting wire or line and a telephone. 
The microphone serves to magaify very minute sounds, and 
is the invention of Prof. Hughes (1878). When the micro- 
phone was used, conversation was conducted over consider- 
able distances. On one occasion at least insulated copper 
wires were laid in squares and used so as to preclude the 
use of earth currents, and signals were transmitted induc- 
tively over a distance of a quarter of a mile. 

An elementary induction arrangement consists of two 
coils of insulated wire (Fig. 10), one with a battery, dynamo, 
or other source of current in it, also a contact breaker or 
iuterrupter if the current be continuous ; the other coil 
may be at a considerable distance away, sbould be parallel 
to the first, and should contain a telephone or other suit- 


able receiver. The interruptions or renewals of current in 
the first (or primary) coil will give rise to a varying mag- 
netic field round that circuit, which will induce secondary 
currents in the second coil, these affecting the telephone or 
other receiver. 

Sir Oliver Lodge, who has been the most persistent and 
successful English experimenter in connection with etheric 
and induction signalling, described in 1898 some of his 
work in connection with a system of electromagnetic 
induction telegraphy. Some of his patente of about that 
date are very suggestive, and well worth careful etudy. 

In a transformer the alternating current in the primary 
circuit induces currents of higher E. M. F. in the secondary 
circuit. In this case the circuits are packed closely 
together. In telegraphy the two circuits are placed as far 
apart as possible. In one of Dr. Lodge’s experiments he 
used a coil passing right round his college at Liverpool, 
having a controllable alternating current circulating in it. 
A similar coil was placed some distance off and connected 
to a magnifying telephone and to a condenser of such 
capacity as to make the period of the circuit syn- 
chronise with that. of the transmitting circuit. In 
the magnifying telephone the coil was the moving 
part inetead of an iron 5 as in the ordinary 
telephone, the coil being suspended over the telephone 
magnet on the end of a tuning fork, which was carefully 


An Elementary Induction System. This comprises two coils of 
insulated wire, one with a battery, and a circuit breaker, if the 
currents are not alternating. 


tuned to the same period or frequency as the current. On 
one prong of the tuning fork a single-carbon microphone 
was attached, and this was connected to a second and 
exactly similar telephone with a battery in circuit. This 
again was connected to a third, and so on, the vibrations 
becoming stronger at each step. In this way very feeble 
vibrations, which would not excite the ordinary ear, were 
increased till they were audible at some distance. In using 
a system of this kind, or, indeed, any wireless system, a 
call bell or alarm actuated by the vibrations sent from the 
distant station is valuable. Mr. Evershed’s call relay is an 
important auxiliary where telephones are employed, and 
will be described later. 

Dr. Lodge's Induction Experiments (1898).*—In 1898 Dr. 
Lodge read a paper before the Institution of Electrical 
Engineers describing at length his ‘‘ magnetic induction 
method of signalling. The system depends on electric 
"resonance." It had already been shown that two similar 
Leyden jars in similar circuita may be syntonised, or 
tuned, so that one responds to electric oscillations in the 
other, the lines of force of the one circuit crossing the other 
and by their fluctuations producing in the second an alter- 
nating E.M.F. The Leyden jar in the distant circuit may, 
for practical telegraphy, be replaced by a condenser of 
greater capacity, the circuit being iu each case a large 
horizontal coil of wire; thus the frequency of the electric 
impulses may be reduced to that of sound. Instead of a 
coherer to detect the induced vibrations, an ordinary 


Fic. 10. 


* Prov. I. E. E., vol. xxvii. (Fig. 115, copied by permisston of the 
Council of the [nstitution, 
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telephone receiver may be used as a shunt to the condenser 
circuit. An alternating or intermittent current of consider- 
able power may be employed in fact, Dr. Lodge used a Pyke 
and Harris low-frequency alternator to give the current. The 
cable or horizontal coil used was about } mile long, and 
enclosed a rectangular area of 150 x 50 square yards. When 
a condenser of 28 microfarads capacity was used with the 
thick wire of a hedgehog transformer in circuit the induced 
frequency was as low as 384, and gave rise to a pleasant 
note in the telephone. The sounds could be heard over 
100 miles away, even in Cheshire towards the Dee, from 
Liverpool (the sending station) in the ordinary National 
Telephone Company's telephones. When, however, a con- 
denser was employed, and the sending and receiving circuite 
were properly tuned, the signals were not audible to out- 
siders more than two miles away. The importance of 
tuning was thus forcibly shown, as well as the great possi- 
bilities of, and some of the difficulties connected with, 
induction telegraphy and telephony. Several of Dr. 
Lodge's arrangements of apparatus are shown on another 
page, and in paseing something may be said as to the uses 
of the words “induction” and ‘conduction " in this con- 
nection. Experiment can answer, in some cases at least, 
the question as to the relative part played by induction 
and conduction in a given case. In one experiment Mr. 
Gavey stretched an insulated wire between two boats 
at sea, dipping the ends of the wire into the sea. 
Signals were sent from the land—from a similar wire— 
and could be heard distinctly in the wire when it 
was above water, but not when it was below water, 
showing that induction was the chief factor in this case. 
However, conduction probably plays some part in most of 
these experiments, where no special arrangement is made to 
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FIG. 11, —Evershed's Call Relay. 


eliminate this part altogether. At the time of the reading 
of Dr. Lodge's paper signalling was regularly carried on 
hy the Post Office authorities between Lavernock Point and 
Flat Holm, across 3:5 miles of water, Mr. Evershed's call 
relay being invented to get over the call difficulty. 

Mr. Evershed's Call Relay.—Mr. Evershed found that an 
indicator working at a lower frequency than that necessary 
for telephonic receivers was a necessity. In principle his call 
apparatus (Fig. 11) illustrates what all vibratory indicators 
for minute alternating currents must more or less conform 
to. It consists of a rectangular loop of fine wire, d, e, f, 9, 
fixed in an insulating block in such a position as to allow 
its end, e, f, to move freely in the air-gap between the poles, 
N, S, of a magnet, A, B. When the rectangle is traversed 
by an alternating electric current, the loop vibrates up and 
down about,the fixed end, g, d, and if the rectangle 
be tuned so that its free period of vibration is the same 
as that of the current, it becomes a very sensitive 
alternate-current indicator or voltmeter, the amplitude 
of the vibrations being proportional to the impressed 
E.M F. at the terminals of the rectangle. In fact, it forms 
a simple alternate-current synchronous motor. A fixed 
contact screw may be placed adjacent to the free end of the 
rectangle, so that a local circuit may be closed whenever 
the vibrations become sufficiently great. Or a better 
method is to have o rectangles connected to separate 
secondary circuits in such a way that they oscillate in 
opposite phase. If the two rectangles be made the poles 
of a local circuit, they act as a relay in coming into contact 
with each other. Hence the term “relay " as applied to 
the instrument. Two instruments of this kind were made 
by Mr. Evershed and used in 1896. Later on (1898) they 
were used with perfect success by the Post Office autho- 
rities in the experiments between Lavernock and Flat 
Holm already referred to. They were used ag relays for 


closing the call-bell circuit, the primary current being derived 
from a small alternator with a heavy flywheel, which was 
driven by hand to a speed above the synchronising 
frequency, the exciting current was switched on, and the 
alternator allowed to gradually come to rest, thus passing 
through the synchronising speed, so that the two rectangles 
of the distant relay had time to act. The rectangle (at 
16 periods per second) gave a visible indication with about 
one five-hundredth of the power required for a telephone of 
frequency 400 per second. 

Telephonic Difficulties — Important Experiments.—Induction 
systems have, however, special difficulties to contend with 
as the following experiment shows: An attempt was made 
by Mr. Preece some years ago to communicate, by induction 
mainly, between England and Ireland. A circuit was made 
up from Carlisle to Haverfordwest, in Eogland, and another 
from Belfast to Wexford, in Ireland. The whole telegraphic 
system of the country was stopped from midnight to 2 a.m. 
on one Sunday morning in June, 1895. Attempts were 
made to signal, but it was impossible to distinguish the 
signals on account of the strange incessant babel of sounds 
which filled the telephone receiver. The hum of two or 
three alternate-current lighting stations was clearly dis- 
tinguishable, but the strange medley of weird noises due, 
it may be, to electrical effects outside the earth prevented 
the experiment from succeeding. The difficulty is not 
confined to induction methods, for Dr. Lodge* has recently 
observed in experiments on wireless telegraphy, where a 
sensitive telephone receiver was connected in a low- 
resisiance circuit, the ends of which dipped into the 
sea, and ordinary inductive influences were inoperative, 
that certain earth-current disturbances were strongly in 
evidence. These have been classified into noises like 
(a) uniform flowing or rushing water; (b) intermittent 
crackling ; (c) bubbling and boiling water; (d) rocket-like 
disturbances; (e) high-frequency e not detect- 
able by the telephone, but appreciable by the coherer. The 
rocket-like disturbances are like a shrill whistle dying 
away in pitch. They may be due to meteorites, which, 
rushing through the atmosphere, produce electrical dis- 
turbances which diminish in frequency as the velocity of 
the meteorite increases. They are observed more at night 
than during the day, not because meteorites are more 
plentiful at night, but because the highly ionised air in 
daytime screens the effect, by absorption, from the telephone 
receiver. 

(To be continued. ) 


TYPES OF DIRECT- CURRENT LOW -TENSION 
SWITCHGEARS. 
BY W. E. WARRILOW 


The instalment of continuous-current plant has been 
carried out to a wide extent in this country, and although 
there seems a prospect of the generation of electricity being 
confined to high-tension stations in the future, there wil 
still be a need for the employment of direct current. It is 
interesting to note that while progression and improvement 
in the alternate-current field of electric supply has been 
very rapid, tending towards the production of almost 
perfect types of machinery, the advances in the direction 
of low-tension work have been less marked. This fact is 
chiefly traceable to the limits imposed on this particular 
system of supply, and the circumstance that only congested 
and comparatively small areas can be successfully dealt 
with by it. At the present time there are in operation a 
large number of generating plants delivering energy to 
tramway systems and tube railways, but it is highly pro- 
bable that in the near future such stations will be replaced 
by power-houses equipped with polyphase plant. However, 
the production of direct current, whether by steam-engines 
or from rotary converters, demands much the same type of 
controlling apparatus. In considering the design of low- 
tension switchgears, a glance into tho past indicates that 
many of the older forms were of a seemingly temporary 
character, the principles underlying the successful opening 
of circuits carrying heavy currents being little understood. 


* Proceedings Royal Society, Jan. 22, 1905. 
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As with alternating-current switehboards, so with their 
direct -current brethren, a wider experience, teaching 
ofttimes many severe lessons, has brought the engineer's 
attention to bear on the more efficient design of the con- 
trolling apparatus. This state of affairs is to be observed 
in the development of any commercial article, but the 
teaching of experiment has been found particularly essential 
in the evolution of many sections of the electrical industry. 
. Reverting now to the design of direct-current switch- 
gear proper, the great majority of boards on the market 
are usually made up of a number of slate or marble slabs 
mounted in a light steel framework and fitted with the 
necessary switches, circuit breakers, and instruments. Such 
boards have an operating face, whereon all the parts requir- 
ing attention from the switchboard are mounted, and a 
back, allotted to the terminal studs, cable connections, and 
"bus bars, for the distribution of the energy to the various 
sections of the gear. Although the framework of these 
gears is generally similar in design, the manner of assembly 
differs considerably, as does also the arrangement of the 
fittings making up the controlling apparatus. In fact, it is 
difficult to realise how, with such a form of construction, 
any standardisation could be possible. A similar divergence 
of opinion is to be found among manufacturers as to the 
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copper strip and insulated cables, which strongly resemble 
the scrap heap of a cable stores. It is painful to contem- 
plate the effect of a fire among these connections, and 
although such occurrences are becoming less frequent, there 
are stil great risks run if some definite method of assembly 
is not resorted to. The indiscriminate mixing of feeder 
and generator cables at the back of the board is to be 
strongly condemned, as highly conducive to mistakes in 
disconnection and the possibility of shock when working 
behind the gear. Fortunately the pressures controlled are 
not generally dangerous to life, though there are instanoes 
of accident in which the victim might well have chosen 
electrocution to the fearful burns he has received. 

The comparative safety with which low-pressure currente 
can be handled has tended to delay the adoption of a form 
of board having all connections and operating portions on 
one working face. The adoption of this gear for high- 
pressure working soon became a necessity in that partic 
section of the electrical industry, as the board with high- 
pressure connections at its back soon proved to be a death 
trap for even the most experienced men. With low-tension 
currents, however, the case has been entirely different, and 
as long as accidents have been confined to burns or slight 
shocks, little or no attention has been paid to them, nor 
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Fig. 1. —Three-Wire Switchboard (Crompton). 


connections of the boards, though one finds that in many 
cases they are more or less guided by the specifications 
issued from the offices of consulting engineers. This latter 
point is ofttimes a sore one, as consultants are apt to be 
very arbitrary in their demands, and do not in any way 
bring their views into line with those of the manufacturer, 
who naturally has to standardise wherever possible. The 
frictional difficulties thus occasioned will no doubt be settled 
as time goes on, but it would seem that the best solution of 
the problem would be found in the giving of carte blanche 
to the maker. In the present article it is, however, not 
intended to deal with the subject of the connections of the 
various types of direct-current boards, but rather to illustrate 
the differént methods of assembly adopted by manvfacturers 
of this class of apparatus. 

Compared with a single-phase alternating-current gear, 
the connections of a direct-current board sre much more 
complicated and require greater care in their arrangement, 
especially with boards in which all couplings are behind 
slate or marble slabs. When copper strip is employed for 
coupling the various fittings on the panels a much neater 
job can be made than with cable connections, but in both 
cases it is still a difficult matter to bring the outside cables 
successfully to their respective terminals. A glance behind 
a number of boards sometimes reveals a tangled mass of 


has it been thought advisable to radically alter the design 
of the board. The raising of pressures to 600 or 700 volts 
has, however, done much to discover faults in the old 
design of board, and it is interesting to note that steps 
have been taken by the makers of gears with but one 
working face (originally used for high-pressure purposes 
only) to adapt these designs for the control of the medium 
voltages. 

In spite of this fact, the general opinion of engineers is 
in favour of a board having two working faces, and as this 
type can be constructed comparatively cheaply in com- 
petition with its cellular opponent, it is likely to maintain 
its hold for some time to come. One of the first steps 
towards the introduction of the wall surface design of 
gear will be the classification of switchboards on a similar 
basis to that employed in the consideration of generating 
units; the space occupied per unit controlled will be the 
chief feature in the design of the switching apparatus, and 
gears of a straggly nature will necessarily fall into disuse. 
It is not a difficult matter to realise that future power 
plants will occupy much less space than they do at present, 
and if this reduction continues in anything like the same 
degree, it will be absolutely necessary to restrict the wall 
area allotted to the controlling apparatus. With extra high 
pressures it is not a very hard matter to adopt some system 
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‘of distance control, but the different conditions to be met by 
‘direct-current plants would probably veto any such plan 
being carried out for controlling low-tension power. Under 
these circumstances it would appear that the present 
scattered design of low-pressure boards is likely to develop 


FIG. 2. —Small Board for Heavier Currents (Johnson and Phillips). 


into the 1 more concentrated form with every 
corresponding advantage. 

The following examples will serve to illustrate the 
manner in which the problem has been dealt with up to 
the present time, and a comparison of the examples quoted 
will no doubt give rise to some speculation as to the 
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probable future type of direct-current gear. It would be 
impossible in the space at disposal to deal with every form 
of low-tension board,as so many different kinds are installed, 
and for such a variety of purposes. Certain standards have, 
however, become more or less adopted for two and three 
«wire boards, traction and lighting boards (both combined 
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and independent), and battery boards for operation in 
conjunction with Highfield or other boosting appliances. 
Fig. 1 represents a switchgear constructed for three-wire 
distribution, and suitable for controlling three generators, 
one booster and balancer, one battery, and two feeders. 
A wrought-iron skeleton framework supports the 1 Zin. 
enamelled slates upon which all instruments, switches, watt- 
meters, and rheostats are mounted. A substantial polished 
teak beading surrounds the board, and strips of the same 
material cover the spaces between the panels, and thus give 


Fig. 3.— Back of Board shown in Fig. 2 


the board an elegant and well-finished appearance. The 
generator panels, to the left of the illustration, are each fitted 
with (starting from the bottom) a recording wattmeter, a 
reverse-current cut-out, field-breaking switch, and shunt 
regulator ; also duplex fuses on each pole, an ammeter, and 
a paralleling voltmeter. Next on the right, at the bottom 
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half of the panel, the apparatus for the balancer is fitted, 
comprising & cous Do starter, a minimum current auto- 
matic switch, a double-pole fuse, and two shunt-regulating 
rheostats. Directly above thie, on a slate base of the same 
width, is the booster panel, fitted with two-way change- 
over switches, field-breaking switches, and shunt regulators 
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(placed for convenience’ sake on the battery panel), while 
at the top of the panel the balancer ammeters are fitted. 
The centre of the board is devoted to the battery control. 
and the lower section of this panel contains the charge and 
discharge meters and the hand-wheels for operating the 
regulating switches. These latter are placed behind the 
board, and form part of the wall of the battery-room, thus 
reducing the length of cable from the cells to the switches. 
An indicator at the front of the board shows the exact number 
of cells in circuit, and an electric alarm is automatically put 
into action when the brushes have been left bridging over 
two contacts. The upper section of the slab is fitted with 
charge and discharge ammeters and voltmeters for digi: 
the pressure of the battery alone, or of the dynamo an 
booster in series, Multi-contact switches are also fitted for 
placing the battery directly on the bus bars, or for coupling 
the cells in series, independent of the mid wire, when 
charging. The panels on the extreme right are allotted to 
main feeders and subsidiary circuits, the instruments and 
fittings in this case comprising chiefly double-pole switches 
and duplex fuses, also ammeters and wattmeters. The 
panel on the extreme right is provided with an ammeter 
switch, so arranged as to enable the current on four 
motor circuits to be read separately on one instrument. 
A board of this design controls only very small currents, 
consequently there is not much fear of accident in ics 
operation, especially as the voltage does not exceed 200. 

able and strip connections are used for coupling up the 
different portions of the board. 


Fig. 2 represents a type of gear for dealing with heavier. 


currents, and consists of a main change-over switch feeding 
a set of bus bars supplying a number of double-pole 
switches. A back view of this gear is shown by Fig. 3, 
and the neat manner in which the strip connections have 
been fixed and placed will be at once evident. A board of 
this description cau be bolted a few inches from the wall, 
provided sufficient length of cable is left at the back to 
permit of the slate slab being lifted forward for examination 
purposes. Fig. 4 represents a typical three-wire, low-tension 
board commonly employed in small electricity works. It 
has been arranged in three sections : the left-hand section 
has all apparatus in the positive pole mounted on it, the 
middle portion is for the middle wire, and the right-hand 
section accommodates fittings in the negative pole. The 
dynamo panels, which are arranged positive and negative 
on each side of the gear, are fitted with ammeters, switches, 
and automatic attachments, through all of which current 

ses to four sets of 'bus bars, mounted horizontally at 
the back of the board. On the front of each slab a number 
of vertical strips are fitted and drilled with holes to register 
with corresponding holes in the horizontal bars bebind the 
board. The insertion of a screw plug into these holes 
couples a dynamo to a circuit or battery, as the case may be. 


(To be continued. ) 
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DESIGN OF CHOKING COILS FOR ALTERNATING- 
CURRENT CIRCUITS. 
BY J. M. R. 


Impedance or choking coils are coils having low ohmic 
resistance and high self-induction. They are formed by 
winding a coil of copper wire round an iron core, pre- 
ferably laminated ; and their chief use is to absorb some of 
the pressure between constant-potential alternating-current 
mains, when itis desired to place between the mains any 
apparatus which requires a voltage less than that between 
the mains. Of course, a very obvious means of reducing 
the voltage would be to place a resistance in series with the 
apparatus, such that the surplus voltage would be required 
to drive the current against the resistance, leaving the 
necessary voltage for the apparatus This, however, is an 
extremely wasteful device. Say, for example, an arc lamp 
required a current of 15 amperes at a pressure of 35 volts, 
and that the main supply was 110 volts. A resistance of 
five ohms placed in series would absorb 75 volts, leaving 
the necessary 35 volts for the lamp. But the power wasted 
in the resistance would be 1,125 watts, whereas the lamp 
would only use 525 watts. If, as is often the case, the 


consumer is charged so much per ampere-hour, this waste 
energy would not affect him, but if, on the other hand, he 
is charged per kilowatt-hour, he has to pay for this waste. 
With continuous-current mains, of course, there is no simple 
alternative, but with an alternating supply the reduced 
voltage may be obtained by means of a choking coil. 
Before commencing the design of a choking coil, we will 
consider a few elementary principles and formula used in 
connection with “chokers.” If a closed circuit carries a 
current c, tbe number of lines of force of self-induction is 


Le. But if d N lines of force are cut in au indefinitely 
small time, d /, then the induced E.M.F. is given by 
d N 
ELI d 1 
T (1) 


(The negative sign is prefixed because the E.M F. is always 
induced in such a direction as to oppose the cause which 
produces it.) Then, if L is constant, 


e= E 


h 2 
ET (2) 

If the resistance of the circuit is R, then the applied 
E.M.F. must balance the E M.F. of self-induction by pro- 


viding a component equal to fL z^ and also drive current 
through the resistance. Hence, 


dc 
=L — +RC 3 
ar (5) 
This equation is only applicable at the instant when the 
current has a value C. In an alternating-current circuit 
e — E sin pt, 
where p=2an, n being the frequency. The reason for 
this is because during each revolution of a coil in a magaetic 
field the E.M.F. rises from zero value to a positive 
maximum, then passes through the zero value and becomes 
negative, attaining a negative maximum numerically equal 
to its positive one, and then returne to the zero value 
again. 


Fic. 1. 


A graphic representation of the above formula is given in 


Fig. 1. Hence we get that the applied E. M. F. 
E sin /I 7 RO (4) 
Solviog by means of the integral calculus we get“ 
^ rt 
pa a RU S IT E (5) 


JB 4p? L? 


wlióre i9 de suck thatstan o-. e is the base of the 


rt 


Naperian logarithms and A is a constant. « L becomes 
negligibly small after a short time, and may be omitted. 


E 
Writing K f xu ME 
riting K for JR ile 
C-Ksasin(pí-0) `. (6) 
We see from equation (4) that when ż is zero, the E.M.F. 
is also zero, and equation (6) shows that the current is zero 


Hence the current lags behind the E.M.F. 


the equation becomes 


where ¿= -.. 
P 


an amount of ^. The E.M.F. of self-induetion is 


-LY = -p L Ccos (pt-0)=pLC eine -0- 7) 
which shows that the E.M.F. of self-induction lags behind 
* Rhodes, “ Treatise on Alternating Currents.” 


the current by an amount ¿ = iy Since the ppriodic time 
p 
T is R the lag „ —1 of a period, or 90deg. 


p T 27x29 
Therefore, the E.M.F. of selfinduction lags behind the 
current by a quarter of a period. 

When considering choking coils, there are two cases for 
consideration: (1) that in which the apparatus is non- 
inductive ; and (2) that in which it is inductive. Let us 
consider for a moment that the apparatus to be worked is 
non-inductive, in which case thé pressure, V,, and current, 
C, required for working the apparatus will be in phase. 
Then, assuming the resistance of the choking coil is 
negligible, the current lags 90deg. behind the E.M.F. 
between its terminals. In alternating-current circuits 
root mean square values are measured, the reason being 
that the average value of a periodic current is zero, and, 
therefore, any instrument in which the deflection is pro- 
portional to the current would show no deflection. Any 
instrument, however, in which the deflection is always in 
the same direction measures the mean square of the 
periodic quantity, and, therefore, root mean square 
(R.M.S.) values are obtained, and in the case of currents 
and E.M.F.’s are equal to the maximum values divided 


by 42. 


P K 
O 
V, M 
V. 
N 
Fia. 2. 


Let V be the R M. S. voltage of supply, and V, the 
pressure between the terminals of the choking coil, 
and V, and C, as already stated, the pressure and current 
required for working the apparatus. Representing these 
pressures vectorially, as shown in Fig. 2, we see that 
V has to supply & component, O M, to drive the current 
against the resistance of the non-inductive apparatus under 
consideration, and another component, O P, to balance the 
E M.F. of self-induction of the coil. Therefore V, the 
voltage of supply, is represented by the vector O K. 


Therefore V?=V,?+V,%, or V,— A V? VII. 


But where L is the self-induction of the choking coil, and 
p=2 7 n, where n is the frequency of supply, 


V,-pLO. . pLC= VV?- Vi whence L= is JV? VIꝰ 

pC à 
where C is the R.M.S. value in amperes, which gives the 
value of the self-induction of the choking coil necessary for 
the purpose. ! 


L E 


If the apparatus is inductive, the self-induction of the coil 
is slightly different. We must take into consideration the 
resistance of the apparatus, RI, and its self-induction, Li. 
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The current, C, lags behind V, by an angle , as already 
p 


explained, where tan 0 = E, 


In Fig. 3, let O A represent V, and OI represent C, 
where the angle IO A= 6. OL, then, must be 90deg. 
behind O I, as it representa the E. M. F. of self-induotion. 
As before, the voltage of supply, V, must balance the two 
components, O A, to work the apparatus and O L to balance 
the self-induction of the choking coil, and is, therefore, 
vectorially represented by O E. 


AOL,-(7 -8) 

2 
V2=V2+V,°+2 VI V, cos é - 0) 
=V,2+V,2+2 V, V, sin 6. 


V,= AV? — V,? cos? 0 - V, sin 6. 
Therefore, as before, 


Now since 


Hence 


à 1 p D 
jg 5 ci AV? — V? cog? 0 — V, sin 9}. 


The value of 6 will usually be known for any particular 
class of apparatus, such as induction motors, and then L 
becomes determinate. 

Having determined the value oí L, the principles upon 
which a choking coil is designed are as follows: Let N be 
the number of turns of wire on the coil, and F sin pt the 
flux of magnetic lines through the iron core at time /. The 
total flux is then NF sin pt. Since the E. M. F. generated 
when dN lines of force are cut in an infinitely small time, 
d t is given by 


e = dN 
dt’ 
in this case the E.M.F. produced by the variation of the 
flux is 
AN F sinp 149 N F cos pt 


d t 


by ordinary integration. The R. M. S. value, as already 
shown, is therefore 
DRE 


72 
But since 


V,-pL C. 


NF 


or reduced to volts V, = -— —-. 
* 10 J? 


pNF 
10 J 
whence N F=105 J2xLC. 


If we let A be the area of cross-section of the iron core 
in square centimetres, and B the maximum induction in 
the core, then 

F-AB. .. NF NAB. 

Having studied the principles of design, we will proceed 
with a concrete example. 

A choking coil is required for use with a non-inductive 
apparatus, which takes 19 75 amperes at 85 volts, the main 
supply being at a pressure of 110 volts and a frequency 
of 50. The voltage required between the terminals of the 
coil is 

V, = J VIZ V? = ~ 110? — 85? = 68°8 volts. 

But from above 

P L C= V.. 4 B 
: 10° 


. L C= 


69:8, whence N F = 514056 x 105. 


We must now assume a value for B, the maximum induc- 
tion. In transformer cores the value of B must be kept 
fairly low, because the current is often constantly passing 
through them, and eddy-current and hysteresis losses 
become a matter of great importance, and the iron loss is 
always going on. With choking coils, however, a some- 
what higher value of B may be taken, the coil being in use 
only when the accompanying apparatus is working. 

A very usual figure for B is 14,000, then N A=2,243 ; 
fon NAB=NF. Now, if the iron core forms a closed 
circuit, so as to have small reluctance, and if we take the 
number of turns, N=100, we get the area of cross-section, 
A = 22:45 square centimeires. 


. 
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B. u. H. 
90000 8 rr - 5 
h / es 6:5 
12:000. ii esito v ER Eee 1012. 8 8:5 
13,00 0õh0 „ I%%ö cria vica od Us 12 
14 000 A S RE E A ve vea VEU 17 
15000000 „ / honesto Edd ene 28:5 
16.0 ͤ G rrt nent rne S ³·¹¹ T 50 
./ cce E EREXSES 7 -“ 105 


Fra. 4,—Annealed Wrought Iron. 


On referring to the above table, which relates to the 
rmeabilities of some samples of iron examined by 
opkinson, we see that where B — 14,000 the permeability 
p = 825. 
The magnetising force is given by 
watt CN 4r x 19°75 x 100 2,4806, 
| 101 10 / 11 
where | is the length of the magnetic circuit—; r., the 
average length of the closed lines of magnetic induction. 
Therefore, since 


B= u H; 823 x 


centimetres. 

The dimensions of the core stampings could be such as 
jS ale in Fig. 5, and built up to a thickness of 7:48 cm. 
or 1*5 em. 


= 14,000, whence / = 145:8 


2,480:6 
l 


———— ——— BD lity Se — 


Fro. 5. 


The wire to be used should be equivalent to /16 S. W. G. 
or 1% S. W. G., as these will carry 22:3 amperes and 
19 amperes respectively at a current density of 1,000 amperes 
per square inch. 

The self. induction of the coil is given by pL C—69 8, 
whence L= 0:0113 henry. 

Our calculation is not quite correct, as, uatil the 
dimensions of the core were fixed, we could not take 
into account the iron losses in the core of the choker. 


Maximum induction per sq. om. 


„„ iim rnit eto acie dba ,200 
10,000 hſh 8 5,000 
00h; que ax wx lee vade 5,920 
18,000. senai inan erai eS venas , 720 
16,000 * Xen est oni 7,650 
e CEEE SE teles 8,650 
10,000: iraani itn ce toris drea von oaa 9,670 


Fic. 6.—Hysteresis. Loss. 


From the above table* we see that since the maximum 
induction in the core is 14,000 lines per square centimetre, 
the hysteresis loss is 8,650 ergs per cubic centimetre per 
cycle. Since the volume of the iron core is 3,280°5 cubic 
centimetres, the total loss in ergs per cycle is 

5,280:5 x 8,650 = 28, 576, 525. 

In order to provide for this a certain amount of power is 
required. 

a 

107 
for the frequency of supply is 50, and one watt is equal to 
10' ergs per second. The current taken for this loss is, 
therefore, | 


x 50) —141:88 watts, 


2°03 amperes at 69:8 volts. 
which is only 10 per cent. of the total current, and is there- 
fore small. The eddy-current losses may also be neglected, 
but, by working at a lower induction in the core and by 
making the magnetic circuit open instead of closed, the 
losses may be still further diminished. 

It may be stated that the above dimensions for the 
stampinga may be adjusted to suit any requirements, pro- 
vided that the length of the magnetic circuit and the area 
of cross-section remain the same. The above calculation 
can only suffice to show the principles and methods of 
design of choking coils, as the number of turns and the 
value of the induction are purely arbitrary. 


ee nl drum 
- = =o o o He Tapa m 


* Rhodes, '' Treatise on Alternating Currents.” 


Erge lost per cycle per cubic cm : 
4 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of & practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


669. Explain, with sketches, the method of magneto-electric jgaition 
for modern medium-size gas- engines (about 100 b. h. p.). Iu 
central-station work is this method reliable! If so, what are the 
possible faults ‘—H. B. 

670. A small single-phase synchronous motor (four-pole) is often found 
on starting up to run at half synchronous speed. Explain clearly 
the reason of this, The motor in question was need for driving 
the mirror in an oscillograph, and was started by hand, but this 
seems to be a property of all synchronous motors. —8. P. 8. 


ANSWERS. 


Question No. 661. —In an actual installation for electrically driving a bar- 
daning machine a compound-wound, belt-driven generator is used 
to supply current to a compound-wound motor, this motor supplying 
nearly all the generator load. When at work the generator wi 
suddenly atop and run backwards against the belt for a time at 
high speed, then sto in, and restart in its correct direction to 
again repeat the cycle of operations. The motor during this time 
varies considerably in speed. What explanation can be offered 
of this apparently miraculous phenomenon ! 


Answer to No. 661 (awarded 108.).— It is not difficult to 
lay one’s finger upon the probable cause of this strange 
behaviour, and if "M. E.G.” will investigate matters, I 
think he will find that the compound: wound motor has been 
connected up in such a manner that the series coil opposes 
the shunt winding. It is surprising, however, to find that 
the effects of this are as great as the above statement shows, 
and it seems safe to say that fuses are either entirely 
wanting in the circuits or elee are vastly too large for their 
work. The current necessary to cause the generator to 
reverse and run against the belt must be enormous, and the 
manufacturer of the plant could hardly wish for a better 
testimonial than that the armatures are not both burnt out. 

The information given, though considerable, leaves a good 
many subsidiary details unmentioned, but we can probably 
make pretty shrewd guesses in such cases. The motor, we 
are told, drives a bar-drawing machine, and no doubt the 
power it requires varies very greatly, dropping suddenly 
from full load to almost nil at the moment when the 
finished bar passes out of the machine. There is bound to 
be a large number of revolving perta, as the kinetic energy 
of the machine will be great, while quite possibly there is 
a heavy flywheel provided to assist steady running. We 
are not told what is the motor drive, but presumably it is 
through spur gearing, or if by belt, then by a much stronger 
or tighter belt than that on the generator. Again, we are 
told that the generator is compound wound. Probably it 
is some little distance from the motor and over-compounded 
10 per cent. to compensate for drop in the leads, the series 
coils at full load supplying about 40 per cent. of the ampere- 
turns given by the shunt windings. "The motor was pro- 
bably designed to run at & fairly constant speed, with series 
coils supplying but a seventh or eighth of the total ampere- 
turns at full load. This will mean that while a fair extra 
torque i8 obtained at starting, yet the series winding is not 
enough to cause & drop in speed of more than 5 or 7 per 
cent. when full load comes on. Naturally, if & heavy 
flywheel is provided, the motor must be such as will run 
without much variation in speed, and this, too, would 
probably be unsatisfactory in the bar drawing. But, as 
stated above, it appears that the series winding has by 
mistake been connected so as to oppose the shunt—i.c, at 
full load we get a reduction in the ampere-turns on the 
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field of 15 to 18 per cent., or, in other words, the motor 
will tend to increase in speed as the load comes on. 

Let us now consider the working of the motor from the 
time it is first put into use. At starting, since the series 
eoil opposes the shunt, the torque is poor, and a large 
current is required ; but as the machine is running light 
the motor will gradually get up to its proper light-load 
speed. Next a billet is placed in the machine and the 
motor has heavy work thrown upon it. The current in 
the series coil again weakens the field and a heavy draught 
of current is taken; but the motor succeeds not only in 
running the billet through the rolls, but also in speeding 
itself up 8 or 10 per cent. and the whole system, flywheel 
included, to a proportionate amount; and this speed is 
maintained until the bar is complete and passes out of the 
machine, at which moment the work to be done becomes 
simply that required to run the apparatus in ite bearings. 
This is the critical moment, and the changes in the system 
that takes place now need careful following. The motor 
has been running fully loaded and taking a large current, 
c, while its field strength has been that produced by 
a winding of ^ V N C ampere-turns; where V is the 
voltage across the motor terminals, C the current taken, 
and » and N constants depending on the shunt and series 
coils, Directly the load passes off the bar-drawing machine, 
the torque exerted by the motor becomes spent in increas- 
ing ita speed, and thereby raising the counter E.M.F. in its 
armature and choking back.the large current it has been 
taking—i.e., in raising '* V and reducing “C.” From both 
causes, therefore, the amper. - urns on the field, n V - N C, 
become increased, and with their increase, of course, the 
counter E.M.F. of the motor i: still further raised, and the 
current taken still further r..luced. Thus we see that the 
motor, having its series coils opposed to the shunt windings, 
ja in an unstable condition for sudden fluctuations in load, 
and in this particular case it evidently happens that the 
above described cumulative effect is so great, that when the 
load is suddenly removed from the motor, ita back E M F. 
rises 80 much as to pump back current to the supply circuit, 
and it will be noticed that directly the motor succeeds in 
reversing the direction of the current iu its armature, the 
ampere-turns on its field become n V + N C—ie, the series 
coil assists the shunt, still further tending to keep up the 
E M.F. it is generating. Of course, a motor can only return 
current to the supply circuit if it has some source of 
mechanical energy to draw from—in this case the kinetic 
energy of the flywheel and rolls. 

e are told that the motor forms practically the only 
load upon the generator. Hence there is nowhere for the 
current pumped back by the motor into the mains to go 
to but back to the generator, which thus becomes, pro tem., 
a motor. But the whole phenomenon is by no means 
explained yet, for ires when current is pumped back 
into & generator from the line, there is no tendency for the 
generator to reverse—c.g., the very customary case of a 
three-wire balancer, where each side is alternately motor 
and generator, running perfectly sweetly the whole time. 
There must be something special to account for this reversal, 
and this is undoubtedly the hypotheticated fact that the 
series coils on the generator are a very large proportion of 
its total winding, and that the machine is over-compounded. 
For in these circumstances, directly the motor back E.M.F: 
begins to rise and choke back the large current that has 
been flowing, the generator E.M.F. will fall, and as soon as 
the current is reversed the generator field becomes that 
due to ^», V- N, C ampere-turng—:.e, is reduced by 
increase of current. The effect of the reversal of current 
in its armature, accompanied by a weakening of its field, is 
to cause it to motorise and endeavour to increase its speed. 
This it cannot do quickly, owing to the heaviness of the 
engine, and therefore its (now) back E.M.F. is unable to 
choke back a heavy rush of current, which still further 
weakens the field and reduces once more its back E. M. F. 
Thus, owing to the cumulative effect of the series winding 
on both motor and generator, we get an extremely heavy 
return current flowing—so great, indeed, that the series 
coil on the now motorisng generator completely overpowers 
the shunt coil, and even produces a field in the reversed 
direction. But a reversal of field means that there will be 
a powerful torque trying to turn the armature in the 
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x que direction to that in which it has been revolving, 
and with the huge current flowing (for there is now no 
back E. M. F., but, indeed, momentarily the E. M. F. of the 
generator armature helps to suck ourrent from the line) 
the torque is so great that it succeeds in causing the belt to 
slip, and once slipping, since the friction is largely indepen- 
dent of the velocity of rubbing, the motor is not ST 

e 

of 


pulled to rest, but is started up and run to a considerab 
speed in the opposite direction—i.¢., against the motion 
the belt. But this only lasts for a very short time. The 
power lost in friction against the slipping belt is very large 
and quickly dissipates the energy of the flywheel and 
reduces its speed. At the same time, the reversa! of the 
armature causes it again to generate a counter E.M.F. 
and cat down the huge current that has been flowing, 
while the reduction of this current diminishes the 
effective pressure of the flywheel-driven motor. Hence 
in a very small space of time the torque becomes 
insufficient to overcome the grip of the belt, which succeeds 
in bringing the motor back to ite proper direction and to 
its normal speed, when the speed of the motor having now 
fallen so low that the voltage it generates is below that of 
the generator when running at its proper speed, the latter 
once again takes charge of the cirouit and runs the motor 
up to speed again, the cycle of operations probably being 
repeated the next time the load on the mator suddenly 
ceases. 

If one had exact data as to the generator, motor, line 
resistance, etc., one might be able to exemplify the above 
outline account, and obtain interesting figures as to the 
maximum currents that must flow. ese must truly be 
enormous, for at the moment when the generator armature 
is pulled to a dead stop the circumstances are those of a 
motor thrown direct on to the line without a starting resist- 
ance, the entire voltage of the supply (here given by the 
fly wheel-driven motor being absorbed in the C R loss of 
the line, armature, and series coil. The supply voltage, of 
course, is low at this moment, since in spite of com- 
poundidg coil on the (generating) motor, its armature 
reaction must of necessity be 1 large, indeed, and its 
own C R drop by no means negligible. 

It is not altogether clesr from the wording of the 
question whether the reversal of the generator pus 
at some definite in of the cycle of operations of the 
motor, or apparently fortuitously, and in the tion 
suggested of the phenomenon the former is assumed to be 
the case. But where the circumstances are that a compound- 
wound generator is driving a differentially-wound motor, it 
is seen that there must be & strong tendency to instability, 
since both series coils help the machine that for the time 
being is on top. It is quite conceivable that the series 
windings might have such a critical relationship that a 
change of 10 per cent. in the state of the load should throw 
the system out of equilibrium, and in this case the generator 
might commence its antics at any time without the reason 
being apparent. But naturally, if the motor was in the 
midst of & heavy operation at the time, its kinetio energy 
would very speedily be absorbed, and the generator revert 
to its proper duties. Could “M. E. G.” obtain the loan of 
& recording voltmeter and ammeter? If so, the cards he 
obtained from his power circuit would certainly be well 
worth publishing in the Electrical Engineer.—C. E. C. 

Answer to No. 661 (awarded 7s. 6d.).—It is evident that 
during the occurrence of the phenomenon described in this 
question, power is being returned in the form of electrical 
energy to the generator, and the inference is that this power 
is supplied by the motor, which, we are told, forms the 
chief source of load. Hence there must be energy stored 
up in the machine driven by the motor, which is available 
for this return of energy, so that we may at once conclude 
that the motor flywheel supplies the power which js returned 
to the generator. It now remains to be seen how it comes 
about that the generator allows power to be returned 
to it in this fashion, and how it is that this return of 
electrical energy should cause the consequences stated in 
the question, And we shall see that the combination of a 
compounded dynamo with a differentially-wound motor can, 
under certain circumstances, behave as described. By a 
differentially-wound motor is meant one in which the 
series turns are wound in such a direction as to weaken 
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the field as the current increases, so that an ordinary com- 
pounded generator, if used as a motor, is a differentially- 
vround one if the direction of rotation remains unaltered ; 
for while the current in the shunt winding remains unaltered, 
the current in the series winding is reversed in direction 
along with the current in the armature, when the machine 
ceases to generate and becomes a motor. A reference to 
the sketch will make this clear. It will there be seen that 
in the two field windings of tbe generator the currents are 
assisting, while in the motor windings they are opposing. 
It is also seen that the two machines are interchangeable— 
that either of them may act as a compound-wound gene- 
rator or & differentially-wound motor, for if the current is 
reversed in the mains it does not become reversed in the 
shunt windings. 


Suppose, now, that the motor is heavily loaded; we then 
have a weak field in the motor and a strong field in the 
generator, owing to the action of the series winding in each 
case. Hence the speed of the motor armature is much 
greater than that of the generator, and this will be the 
normal running condition under load ; whereas at no load 
the series winding will have scarcely any effect, and the two 
speeds will be nearly equal. This ie assuming that the 
machines are wound for the same speed, which is, of course, 
quite immaterial; if they are wound for different speeds, 
instead of above, read the ratio of motor speed to dynamo 
speed increases with increasing load. Now, suppose whilst 
ranning heavily loaded, all at once the load falls off—a 
condition of things which is often occurring with a bar- 
drawing machine—the armature current at once falls, 
with the result that the field strength of the motor 
rises rapidly, and the field of the dynamo is considerably 
reduced; in fact, the back E M.F. of the motor becomes 
greater than the generated E.M.F. of the dynamo; the 
machines exchange duties and the main current is reversed. 
Now, if the voltage on the dynamo does not fall below a 
certain amount when the field was suddenly weakened, the 
effect of this reversal of current will be to still further 
weaken the field, and the generator will rush up to speed 
again under the combined driving action of the engine and 
the reverse current; but if the speed of the dynamo is 
such that when the flux in the field magnets is reduced, 
the voltage is very small, then the current in its shunt 
winding may be so small as to have its action completely 
neutralised by the rush of current in the series winding. 
If this happens, as no doubt is the case in the instance 
dealt with in the question, the voltage of the dynamo fails 
rapidly to zero, hence the reverse current increases rapidly. 
This now reverses the field of the dynamo. This again 
reverses the torque due to the reverse current, which now, 
instead of assisting the engine to increase the speed of the 
dynamo, succeeds by its magnitude in overcoming the belt 
drive, rapidly stops the dynamo, and runs it up toa high 
speed in the reverse direction. All this takes place at the 
expense of the energy stored in the motor-driven parts, and 
by-and-by this fails, the reverse current falls off, and the 
dynamo yields to the action of the belt and revolves in the 
original direction once more. Its field has been reversed, 
and the direction of the current it supplies is, therefore, in 
the opposite direction to what it was before it took the réle 
of motor. This, however, is of no importance as far as the 
motor is concerned, sinco if both field and armature current 
are reversed simultaneously there is no effect on the 
direction of rotation. | 
. * M. E. G.“ does not ask how to remedy the peculiar 
happening, but it would be an improvevent if the series 
winding of ‘the motor were reversed, as in this case the 
logd would be much more constant, the speed of the motor 
slackening with increase of torque and drawing upon the 
flywheel, while the load on the dynamo would be almost 
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constant, not only torque multiplied by speed being more 
uniform, but each factor driving effort and speed — being 
nearly constant. —SUPERHEAT. 


Answer to No. 661 (awarded 58.).— The above phenomenon 
is due to the interchange of the functions of motor 
dynamo; the motor periodically absorbing the kinetic 
energy of the bar-drawing machine and acting as dynamo, 
drives the real dynamo as motor. In order to completely 
understand how this may happen, consider first the pro- 

rties of compound wound machines. When a motor has 

eavy intermittent loads to overcome it is usual to provide 
it with series turns, so connected that they assist the shunt, 
strengthen the field, and enable the motor to give increased 
torque at a slower spéed. Should they be so connected as 
to oppose the shunt, the motor tends to run faster when 
load comes on, taking a heavy armature current, which 
however gives much less torque than in the previous case, 
as this same current diminishes the total field by ite action 
in the series turns. In a compound dynamo the series 
turns are connected so as to increase the vol 
as load comes on by assisting the shunt field. If 
a shunt dynamo be supplied with current, it runs as 
motor in the same direction as it does as dynamo, but a 
series dynamo reverses its direction of rotation. In 
“M. E. G.’s” case there is a compound-wound motor 
subject to heavy intermittent loads, and it will probably 
be found that the series coils are wrongly connected so as to 
weaken the field, and the dynamo belt seems rather slack 
also. The following is what happens: (1) The motor has 
to deal with a momentary heavy load and takes a very 
large current owing to its weakened field. (2) The dynamo 
(which supplies little beside the motor) is consequently over- 
loaded, slips ou the belt, and the voltage is reduced both 
by the heavy load and fall in speed. This reduction 
further weakens the shunt field and reduces the voltage 
still more. (3) The load is overcome by the motor, which 
rapidly accelerates its speed and the current taken by it falls. 
(4) This reduction of current causes a further fall in the 
dynamo voltage, as the series turns, which were & moment 
ago supplying a large proport on of the voltage, now carry 
much less current. (5) the dynamo pressure falls a 
time comes when the back E.M.F. of the motor is the greater, 
and driven by the momentum of the machine the motor 
begins to supply current to the dynamo. Now the moment 
the motor begins to give out current the series coils 
strengthen its field (because the direction of the current 
through them is now reversed), so that the motor voltage 
rapidly rises, and for a short time & very heavy current is 
driven back through the dynamo. (6) This heavy current 
enables the series field of the dynamo to completely over- 
come its weakened shunt field, and the dynamo runs as 
series motor, reversing ite direction of rotation and slipping 
in the belt. (7) The necessary energy has been supplied 
by the momentum of the machine and motor, which are 
consequently slowed down, the motor voltage falls, the belt 
begins to get a grip of the dynamo pulley and turn it in 
the original direction, the dynamo shunt field builds up and 
it again begins to supply current to the motor, which 
gradually again attains normal speed, and the original con- 
ditions are now restored. Probably the reversal of the 
series connections on the motor will put a stop to this 
interesting cycle, which will be a pity. The motor should, 
however, act much more efficiently.—W. W. W. 


Question No. 662.—Several water-tube boilers that had been working for 
about 12 months have had each a number of tubes in the bottom rows 
replaced with new ones. This was owing to the tubes being badly 
bulged and in places reduced too thin to render them fit for further 
service. The boilers are of the straight-tube type, and it should 
be borne in mind that the trouble was confined to the tubes in the 
bottom rows only. The feed water is of an average hardness of 
about l5deg., thi» being reduced to about 3deg. by means of a 
lime-soda water-softening process. The boilers, since retubing, 
have been in constant service for the past two years, and no 

.  recurrenco of the above-mentioned trouble has been experienced 

. during this time. Would any readers give what, in their opinions 
they consider to be the cause of the trouble ? 


Answer to No. 662 (awarded 7s. 6d.).—There can be no 
doubt as to what has really happened in this case. The 
cause of the bulging in the tubes was excessive heat while 
under steam pressure, and the owners may congratulate 
themselves that the tubes did not burst with disastroys 
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results. The fact is that a good deal of incrustation was 
deposited upon the inside of the tubes by the boiling of the 
water, which, of course, would be most vigorous in the hottest 
tubes — i. e., those nearest the fire. A hardness of 3deg. 
would in time produce a scale (or inerustation), but probably 
the process was not attended to, and consequently the 
hardness of the water was a good deal more than the sup- 
posed -3deg. for hours, if not days at a time. This incrusta- 
tion prevents the water from making contact with the 
metal of the tubes, and is, moreover, a very bad conductor 
of heat, therefore the tubes become red hot and soft 
enough to give way before the pressure of the steam. We 
must bear in mind that when the tubes are too hot they 
are burning away from the outside, and so becoming 
thinner and weaker. If these tubes had been carefully 
inspected they would have shown marks of the incrusta- 
tion, and also of the burning, although probably the act of 
bulging would have broken the scale away. It is, however, 
more than probable that a good deal of deposit occurred at 
the ends of the tubes, and this prevented the proper circula- 
tion of the water. In this case the intense heat of the 
furnace would convert all the water in the tube into 
Bteam, and if the ends of the tubes were sufficiently 
blocked the steam inside would prevent water entering, 
when the tube would become red hot and burn, even if no 
incrustation were depesited at the actual part where the 
burning and bulging oceurred, for steam is not able to 
conduct the heat of the furnace away from the tubes at any- 
thing like the rate that water can. It is water and nothing 
else that prevents the tubes from getting dangerously hot. 
A very interesting little experiment may easily be made to 
verify the truth of this statement—viz., put some water 
into a common tea kettle and put it on to a clear fire to 
boil, then take it off the fire and immediately touch the 
bottom of the kettle, which will be found quite cogl. After 
& very little while the metal will conduct heat from the 
hot water inside, but putting it on the fire again will have 
the effect of cooling it. Having tried this myself I ean con- 
fidently recommend Night Shift to satisfy bimself on the 
point. It is not so easy at this distance to see the cause 
of the more satisfactory performance of the new tubes, but 
probably the makers saw the defect 4nd were able to supply 
the remedy. I would, however, suggest that most probably 
the water softener was made to work more satisfactorily 
and perhaps more strictly and certainly. In addition to 
this they may have opened the end of the tubes to allow 
the water to circulate more freely, and also they may have 
moved the central or hottest part of the fire a few inches 
with respect to the tube so as to distribute the heat 
mere evenly. There is also another very important 
though small detail well worth attention iu the inside 
of the tube, and that is roughness, for a tube ‘rough 
inside would boil the water much more gently and safely 
than a smooth tube. Rough points seem to be a starting 
place for a constant stream of bubbles of steam, which rise 
easily to tbe surface, but it is well known that water in 
contact with a smooth hot surface boils fitfully and even 
explosively. It seems to lie in contact with the smooth 
metal until it gets so hot that a very large bubble of steam 
is formed, and this is a long time (comparatively) in getting 
away, during which time the metal is accumulating heat. 
Some very interesting information may be gained by boil- 
ing water in a thin glass chemical test tube, which can be 
purchased for a penny, and allows tbe phenomena of 
boiling to be seen as far as possible.—F. G. A. | 
Answer to No. 662 (awarded 7s. 6d.).—The damage to 
the tubes in the lower rows is quite a common experience 
with straight-tube water-tube boilers. The impurity of the 
water has, of course, a large effect on the life of the tubes 
as a whole, but as the boilers have now been in use for a 
considerable time without further trouble, it may be taken 
that the water evaporated is sufficiently pure and soft for 
the boilers. The main reason for the deterioration of the 
boiler tubes is the wear by the actual work they have to 
do, and this wear will depend on the amount of work 
they have to do—i.e., the amount of water they have 
to evaporate. The following shows the results of 
a recent trial on a similar boiler to those in the 
question. It shows the percentage of the total water 
evaporated in the eight bottom rows of tubes in the boiler ; 
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first row evaporated 22:5 per cent. of total water; second 
row, 14:5 per cent.; third row, 10:55 per cent.; fourth row, 
8:75 per cent.; fifch row, 7°48 per cent.; sixth row, 6:54 per 
cent.; seventh row, 6:2 per cent ; and eighth row evaporated 
5:63 per cent. of total water. From this it will be seen that 
the bottom rows of tubes are more liable to deterioration 
than are the upper rows of tubes. "These results are of 
some importance to boiler designers, for they clearly show 
the necessity of a stronger design of tube for the bottom 
rows than for the top rows in a water-tube boiler. Another 
cause of the rapid deterioration of the lower rows of tubes 
is the fact that they are almost continually in contact with 
the actual flames of the furnace fires, whereas the upper 
rows are seldom, if ever, reached by the flames, the heat 
of evaporation being supplied to them by the ascending 
hot gases.—J. R. 


Answer to No. 662 (awarded 58.).— This trouble with 
bottom tubes in boilers supplied with soft water free from. 
grease may be due to a cause apt to be overlcoked. A 
careful enquiry into a case of a similar nature to that 
stated revealed the trouble to have been due to shortness of 
water in the tubes, brought about, as far as could be ascer- 
tained, by an excessive rate of evaporation. A considera- 
tion of the forces controlling the circulation will explain 
what may take place in tubes when an over-evaporation is 
occurring in them. To permit steam bubbles to form at 
the heating surface, the water there must be at a pressure 
and temperature which is greater than the steam pressure 
at the water-level by an amount approximate to the 
weight of a unit section of the superincumbent 
column of water. Let this excess pressure due to the 
higher temperature be called P. The steam leaves 
the scene of its formation by a circulation which is a 
function of the difference of the static weights of the 
descending and ascending columns of water—that is, if 
A and B respectively represent these static weights, their 
difference A-B will equal F, the propelling pressure. 
That the normal condition of circulation may exist, the 
excess pressure, E, must never exceed A, the static weight 
of the downward column. As thé rate of evaporation 
increases, A- B= F will increase, and a more rapid circula- 
tion will prevail. The propelling force in this normal direc- 
tion of circulation is E-B=F. But in tbe case of a tube 
working at an over-evaporation, the delivery area of the 
tube will not be sufficient, and E will increase and over- 
come A, causing the circulation to be arrested and an 
oscillatory movement of the ateam and water to be set up, 
permitting steam to issue from both ends of the tube and 
to form in -pockets directly above the zone of greatest com- 
bustion. Here the propelling force will be in the direction 
E-B-G, and the result will be that the tube is over- 
heated and probably ruined. In the above case the coal 
consumption was at the rate of about 301b. per square foot 
of grate per hour.—M. C. n 2 


Answer to No. 662 (awarded 58.).—In replying to this 
question, ons would like to know whether the conditions 
during the first 12 months mentioned were precisely the 
same as in the two succeeding years. Were the boilers 
fired as hard-after the trouble as before? Was the same 
attention given to the cleaning of the boilers. and to the 
working of the softening apparatus prior to the trouble! 
Can the uniformity of the hardness of the treated 
water be vouched for? In some cases it has been 
found that the hardness of the water treated with 
the lime-soda water-softening process was not always 
reduced to the same degree, owing to inefficient 
attention to the apparatus wherein the process takes 
place. In some softeners water flows through au adjustable 
orifice into the lime saturator. This displaces an equal 
volume of lime-water, which overflows from the saturator 
and mixes with the water to be treated, Should the orifice 
become even partially blocked by slime or other accumula- 
tions, the quantity of lime-water displaced will be insufficient 
for the process to be satisfactory. Again, the strength of 
the lime-water may vary, owing to a sufficient margin not 
being allowed for stored and useless matter contained in 
each charge of lime. The same fault may also render the 
soda solution more or less inefficient.. Moreover, these 
quantities of lime and soda ought to be added for every 
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certain quantity of water that is treated. Often there is 
no indication of the amount of water passing through the 
softener. In such cases it is possible that the recharging 
does not always take place as frequently as the case 
demands. In certain types of water purifier the attendant 
has only to keep the receptacle replenished with undissolved 
chemicals, the apparatus being otherwise automatic. In 
such cases the attendant is less indispensable to ite 
successful working. When cutting out bulging tubes it 
is often found that the tube-cutters work through the 
underside of the tuhe—i.c, the side next the fire— 
sooner than through the top, the metal of the under- 
side having become softer than the top through 
being subjected to a higher temperature. The under- 
side of the bottom-row tubes is exposed to a higher 
temperature than any other part of the boiler. en 
matter is deposited in a boiler of the straight- tube type, it 
is circulated with the water, and settles either as soft sedi- 
ment or as scale in the steam drum and tubes, The bottom 
row of tubes have been found with hard soale, the rest of 
the boiler being eoated with soft deposit only. The hard 
seule covered only about one-half of the circumference of 
the tube—the half which was directly 1 to the heat 
of the furnace. The scale extended over that length only 
of the tube which wae aver the fire, the remainder between 
hack end and bridge being quite free from acale, When a 
boiler ig hard fired, or even moderately, with such a deposit, 
overheating of the metal of the tube beneath the scale 
takes place, sometimes resulting in the bulging of the tubes 
in one or more places. When precipitation takes place in 
boilor, blowing down should be regularly done to rid the 
beiler of sediment that might otherwise settle in the tubes. 
Of course, the nature of the water ought to determine the 
frequency of the cleaning of the boilers..—H. J. W. 
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THE SUPPLY OF ELECTRICITY TO SMALL TOWN.“ 
BV T. TOMLINSON. 


It is quite evident that the supply of electricity to ns 
towns on e ing basis, especially in a country, is et 
with dificalties. E pu 

It is quite easy to make out a scheme and te draw up a 
hypothetical hbalanoe-sheet, showing a PU when s certain 
lamp copnection shal] have heon attained; but everyone with 
experience of thosa enterprises knows that these balan te 
have an awkward knack of not materislising in practice, mainly 
for two reasons — flrat, that the ex P connection does 
not come on at a regsonable rate; and second, that the running 
eosts turn eut larger than expected. 

It your scheme de upon electrical supply for lighting 
alone it will be wise to seeure beforehand firm promises of an 
initial leading in some reasonable proportion to the minimum 

ing load—it is a rather hopeless game starting practically 
unleaded and trying to creep up to a paying load. Under the 
conditions of depending for your earnings entirely upon the 
supply of electrical energy for lighting, I think that most ef 
you vill agree that the possible financial margin will be too 
Barrow to be werked out to a profit under the management of 
an urban council, or ensure an adequate return to outside 
eapital, even under the better business management which this 
ensures. 

In fact, I think it iq fairly eertain that in small towns, say, 
ef 8,000 inhabitants and under, the supply of electrical energy 
for lighting only, with a mere casual pewer connection, is, 
unless in extremely favourable and exceptional circumstances, 
oomen unprofitable, 

A pure lighting load is an extremely bad load. One is 
earning money for some few hours out ef the 24, ssy four or 
five, and one is losing money for the balance, some 18 or 20. 
The engineer of a city job may hope te work up a casual power 
lesd and so decrease the hours of working at a loss ; but the 
engineer of such a job as we are considering need have no suoh 
expeotations. : 

F the undertaker of the lighting be the urban district council 
then TI think the question of eleotrio lighting, publio an 
private, should not be considered alone, but in conjunction 
with all the town serviees which the eouneil undertakes, or 
should undertake. Take the most obvious sanitary duty=the 
eollestion and disposal ef refuse. The burning of the refuse in 
a modern destruoter will almost certainly supply steam for all 
the non-paying part of a lighting load in this country—ata very 
small oost, indeed, to the eleotric lighting side of the township 
accounts. The destruction of town refuse is a sanitary duty 
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which no town can in the long run afford to negleet, and 
money spent on this is money spent equally for the good of all— 
unlike money spent an a non-paying eleotrio lighting scheme, 
which is, in fact, apent mainly for the benefit of "those who 
can afford the light. 

I may say that I have quite recently been led to reconsider 
the question of power from refuse destructors by coming across 
some recent records of work done by them. In 1894, when 
electrical and muniolpal engineers and town councillors were 
being dazzled by the prominency of the destructor matters of 
the day, I was asked by the editor of the Electrical Review to 
examine such records of performance as were available and atate 
the results. This I did, and wrote a series of articles in the 
Electrical Review, afterwards reprinted in ** Refuse Destruotors " 
by Mr. C. Jones, M.I.C.E. These articles undoubtedly did 
good work at the time, and prevented a large waste of public 
money upon the faith of exaggerated expectations of results 
which were then incapable of realisation. 

In a table given by Mr. Francia Goodrich in a paper on the 
subject read before the Exeter oongress of the Royal Institute 
of Publio Health in 1902, was shown the enormous advance 
that has been made in late years in destructar practice. 
This advance is entirely due to the modern high-tempera- 
ture destructor, and it is satisfactory to know that this 
inerease in the ateam-raising properties of the destructor 
has also increased ita value as a destructor in the direc- 
tion of inoffepsiveness, as well as the hardness, and, there- 
fore, value, of the other by-products—the clinker produced. 
Although refuse burned in a destructor gives results closel 
approximately to about one-fifth of thát of an equal weight o 
coal, you cannot treat it as the equivalent of so much fuel to be 
burned at what rate you choose: it must be regarded rather as 
variable water power to be utilised, if possible, over the whole 
24 hours. The night lighting ef a town is, I think, well within 
the average working rare of burning, taking the annual oollec- 
tion of e at about dowt. per head of population per annum, 
provided the town is supplied by a P Rop apt eatin hai or on 
an alternate- current m with outting out of ormers, but 
we shall have to find work for it during the daytime if we are to 
get the best eeonomieal results. 

Consider now the question of the ealleotion of the refuse : 
you know how it is done now, and how ea tion af the 
work, time, and cost of labour of men and horses is occupied in 
the tranaport of the refuse after collection, even when to save 
the cost of transport the dumping ground is ia & position 
wholly unsuitable. Now, in the towns of the size with which 
we are dealing, a line or lines a mile long will cover the main 
atreet or streets, and a suitable aite for a destructor. If this 
length were equipped with double trolley wires at 400 volte 
(the autera of a threo-wire system) there would be ne diffeult 
in devising an electyically-driven wagon, travelling on the road 
gurface—no rails would be required—and pesi current for the 
wires, which, by reduoing the taak of men and horses to that of 
eolleetion on short lines at right angles to the trolley line, 
would materially reduce their number or much inorease their 
efficiency. 

The line would cost about £1,000 per mile, and every man 
and horse displaced would mean a saving of about £00 per 
annum, and I think there are good ro for supposing that, 
a direct saving to the rates, as well as a distinct advanoe in 
sanitation, would result. The demand for power on such a line 
would not be limited to the transport of the refuse. The 
seavenging, watering, and rolling of the roads traversed by the 
trolley line—and for that matter for some 200 or 300 yards on 
each side of jt—are all mechanical work capable of being 
operated from it. 

Other township demands for power will readily ooour to you: 
pumping water supply, pumping sewage, breaking road metal, 
road soarifying, etc., are such uses. All these can be so worked 
as to make up almost an all-day load for part of your generating 
plant, if it be, which is not at all certain, beyond the reach of 
the destructor-driven plant. 

The whole matter ia one which should be worked out in a 

iven case, with full information on all the data required ; and 
| am in hopes—through the influence of some member of this 
association —that some up-to-date council engineer, with all the 
figures at his command, may think it worth his while to go into 
the matter, and that the supply of eleotrical energy in a small 
town may be put upon a sounder financial] basia than that upon 
which it resta at present, The idea I would seek to impress 
upon you is this : that the electrification of a amall town is beat 
tackled from the sanitary and general purposes epd. 

As to the undertaking of the electric lighting of small towns 
in this gountry by private enterprise, I think the chances are 
almost toa remote for profitable eonsideration. It could te 
done profitably by a large power user or association of power 
users a town, or by a company working a selected group 
ef towns under one management, so as to eoonomise in the 
matter of supplies, account keeping, correspondence, and skilled 
direction ; but, unless under extremely favourable circym- 
staficea, I fear no money ean be got for it from private sources. 
As to the power to be used, I think water power, gas (producer), 
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or oil engines most suitable, Water power is most suitable if 
available, but the trouble with our water is that they are 
in general small in amount; the fall is usually small—6ft. to 
12ft.—and they are terribly subject to rises in the tail-race 
which makes them unreliable. In a flood you have too much 
water, and your turbine is nearly useless on aócount of the rise 
in the tail-race. I have seen recently an account of some 
extremely successful attempts by Mr. Steiger, of London, to 
deal with this problem, which is of immense importance to us. 
In a recent case he has dealt successfally with a normal fall of 
Aft. din., subject to reduction in floods to Akt.; and in yet 
another case—that of a mill situated on a tidal river—with a 
fall of from Oft. to 4ft. 10in. 

Mr. Steiger, in a recent paper reprinted from the Transactions 
of the Civil and Mechanical Engineers’ Society, thus refers to 
the problem of dealing with these variable falls. More modest, 
but certainly not less interesting, are the many small and 
moderate falls in these islands, with & very short water supply 
in the dry summer months and an abundance in winter or 
after continued rain. Certainly the irregularities of the water 
supply, which sometimes affect the fall also, are a great draw- 
back to using such sources of energy, but to say they are 
useless is absurd. If only constant waterfalls were useful, then 
we should have no water-power installations in Switzerland. 

We shall now see how such falls can be most satisfactorily 
utilised. The fifát occasion on which the author had to deal 
with such a varying waterfall in this country was when Cossey 
Mills, near Norwich, was converted to the new roller system. 
The water supply of the River Wensum, on which the mill 
is situated, varies between 4,200 cubic feet per minute, In 
the very driest weather, and more than 10,000 cubic feet per 
minute in flood time. The fall as well as the amount of the 
water supply varies, so that the highest fall of 6ft. Sin. 
corresponds with the minimum supply, and the minimum 
fall at ordinary flood times of 3ft. 10in. corresponds with a 
supply of 10,000 cubic feet or more. The minimum supply not 
being sufficient to produce the necessary power, the turbine 
had to be supplemented by a steam-engine, and the author 
decided to adopt a turbine which would give the highest possible 
efficiency with the minimum supply, but at the same time to 
make it large enough to produce the full power required—i.e., 
50 b. h. p. under the minimum fall of 3ft. 10in. Thus the use 
of steam power would be reduced to a minimum. 

The type which would falfil this condition in the best manner 
was the double-crowned Jonval turbine. 
pressure turbines, which require the buokets to be entirely 
filled by the water passing through them. In order to obtain 
a good efficiency, with a reduced water supply, these wheels 
are divided into two or more compartments, so that the outer 
one is just large enough to pass the minimum quantity of 
water under the full head, while the inner one can be opened 
according to requirement when the fall is reduced. The 
outer compartment, having a mean diameter of 9ft., is used 
with the higher fall when the velocities of the water and that of 
rotation is greatest, while the mean diameter of the turbine 
when fully opened for use, under the minimum fall, is only 
7ft. Cin. Thus the subdivision of parallel-flow turbines into 
several compartments of different diameters enables us, besides 
securing a good efficiency with a diminished water supply, to 


obtain also a constant speed under a varying fall. At Cossey 


Mills the turbine runs at s constant speed of 27 revolutions per 
minute, whether the fall is 6ft. din. or 3ft. 10in. Although the 
efficlency of pressure turbines generally is much less affected by 
the so-called critical speed, the advantage of a carefully designed 
parallel-flow turbine with several compartments is, in many 
cases, of greater importance than the possibly somewhat higher 
efficiency of certain radial-flow turbines, especial where the 
variations of the fall are great. This type has been extensively 
used on the Continent under similar conditions, and the author 
has had equal success with low falls in this country down to 24in. 

In a personal letter on this matter he, however, writes that 
the Jonval parallel-flow turbine is now seldom used, and that 
inflow turbines with specially designed gates to give good part 

te efficiency are preferable, of which examples are cited at 

ligo and Newry. 


The preference for gas or oil engines over steam-engines for. 


such plants is due to the smallness of the units, the simplicity 
of the working, and the low cost of running. The only oil- 
engine I know of as available is the Diesel. Of this I have no 
practical knowiedge, but I have heard extremely good accounts 
of it from one who has, and its claims should be considered. 
I am in hopes that some gentleman will be able to give us some 
first-hand information on this matter. Meantime, here are 
some as given by Mr. H. Ade Clarke in a paper read before the 
Leeds Section of the Inatitution of Mechanical Engineers, a 
result which is muoh in favour of the Deisel engine. 


Tora, Oost PER Brake Horse Power Hovr. 


Engines, Diesel: 985 Steam; 

36 b. h. p. . . . . 059 ee. 0°69 . 0-89 
80 bh.p....-...... 039 o O62 1. 0°63 
160 b. h. p. . 4. 0˙ (EAEE „e 0:40 eeoseegeee 0:49 
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As regards the system of generation, I think, unless long 
Gistanses have to be run to pick up load, that 400 volte, three- 
Wire, direct will give most satisfaction all found ; though much 
might be said for alternate current, three-wire, at the same 
voltage, with sub-stations, and with the cutting out of trans- 
formers on night load by hand, provided one could be sure of 
getting a single-phase motor which would start on load. 

. On this point I have some recent information from the 
Lahmeyer Company as to the Ferranti-Scheurer single-phase 
motor, which they are now making, and which I hope shortly to 
be able to test. A five-horse motor is started to start with an 
initial torque equal to three times fall load torque on an initial . 
Qurrent equal to twice the full-load current. 


r — 
FORTHCOMING EVENTS. 


FRIDAY, Marcu 11. 


Royal Institution.—At 9 p.m., ''The Motion of Viscous Sub- 
stances,” by Prof. F. T. fronton, F.R.S. 

Physical Society.-—At 8 p.m., " The Whirling and Transverse 
Vibrations of Shafts,” by Dr. O. Chtee. 

institution of Eloctrioal Ingineers. — Manchester Students’ 
Section: At 7.30 p.m., ''Switchgeat for Traction and Trane- 
mission," by Mr. John W. Bell. 

Rustitution of Oivil Bagineers.—Students’ Section: at 8 p.m., 
The Premium System of Payment for Labour," by Mr. W. G. 
Banister. 

Junior Institution of Engineers.—At 3 p.m., visit to the works 
of the Electrical Power Storage Company at Millwall. 


SATURDAY, MARCRH 12. 

Royal Institution.—At 3 p.m., Lord Rayleigh on ''The Life and 
Work of Stokes (Lecture IV.). 

m Hartlepool Scientific Soolety.—Papor on the Three-Wire 

m." 
dii Monpay, Maron 14. 

Éociety ef Arte, —At8 p.m., Cantor lecture by Mr. Bertram Blouat on 
% Recent Advances in Electro-Chemistry " (Lecture II.). 

institution ot Mechanical Eaginoers.—Graduates' Section: Two- 
Cycle Marine Petrol Motors," by Mr. H. Gaskell, jun. 

TuxspAx, Marcu 15. 

Institution of Civil Engineers.—At8 p.m, The Barrage across 
the Nile at Asyut," by Mc, George Henry Stephens, C.M.G., and 
' The Use of Cement Grout at the Delta Barrage in Egypt," by 
Sir Robert Hanbury Brown, K. O. M. G. 

WEDNESDAY, MARCH 16, 

Sooiety ef Arts. —At 8 p.m., '' Artificial and other Building Stones, 
by Mr. L. P. Ford. 

Institution of Civil Engineérs.—At 2.30 p.m., students’ visit to 
oe pianoforte works of Messrs. John Broadwood and Sone, Old 

ord, . 


Royal Meteorological Society.—At 7.50 p.m., '' Water Vapour,” 
by Mr. R. H. Curtis. 

Institution of Zlectrical Engineers.—At 2.10 p.m., visit to the 
British Thomson. Houston Company's works at Rugby; at 7.30 
p.m., ''Looalisation of Faults on Low-Tension Networks," by 
Mr. W. E. Groves. : 

Chemical Society. —At 5.30 p.m., ordinary meeting. 

institution ef Electrical Engineers.—At 7.30 p.m., studente’ 
meeting, ''Notes on Commercial and Experimental Testing of 
Oontinuous-Ourrent Machinery.“ 

Tuurspay, Marcu 17. 

Rughy Engineering Soolety.—At 8 p m., adjourned discussion of 
Mr, Hopp's paper on Automobiles. 

University Engineering Society.—‘' The Present 
Possibilities of the Locomotive,” by Mr. G. Bulkeley. 
Fripay, Marcu 18. 

Institution of Mechanical Engineers.—At 8 p.m., '' Compound 

Locomotives in France," by Mr, Edouard Sauvage. 
SATURDAY, Marcu 19, 

Royal Institation.— At 3 p.m., Lord Rayleigh on The Life and 
Work of Stokes " (Lecture V.). : 

Institution ef Electrical Engineers —Glasgow Section: special | 
smoking concert in the Grand Hotel. 

Junior Institution ef Eagincers.—Oonversazione at 7 p.m. at the 
Westminster Palace Hotel. | 

Glasgew Technical College Scientific Society. — At 7.30 p.m., 

The Diesel Eagine for Marine Purposes,” by Mr. A. J. Lawson. 


Asseciation ef Municipal Engineers.—The following prospective 
arrangements for meetings have been fixed: Grimsby, April 23 ; 
Newcastle, May 6 and 7 ; Buxton, May 20 and 21. 


Lichfield.—The City Oouncil, after considerable discussion, on 
Wednesday adopted a report of the Electric Lighting Committee 
detailiog the steps that had been taken to obtain a supplemental 
br order for the supply of electricity outside the city 

undaries, to include Whittington Barracks and Trent Valley Station. 
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GUERNSEY TELEPHONY. 


There is an old saw which says, "It is just as well to 
be hung for a sheep as for a lamb," hence we venture while 
treating the telephonic question elsewhere to also touch 
upon it in this column. Facts are stubborn things, and 
hard to eontrovert. No doubt, however, attempts will be 
made to pick holes in the telephone accounts of Guernsey 
just published ; but this as it may be, it will be difficult 
to show the prognosticated failure. Six years of working 
life have passed, though adverse critics predicted a collapse 
in two or three years; and, worse for the critica, the figures 
show improvement. Accepting the engineers unit, the 
capital cost per instrument line, or per instrument, is 
21,262 
1,217 
is 40,300, so that Guernsey is blessed with a telephone per 
every thirty-three or thirty-four inhabitants, and as these 
cannot all be adults having public, private, or business 
correspondence, it must be admitted that Guernsey is the 
best telephoned area in the United Kingdom. We say these 
figures will be combated as earlier figures have been, the 
iteration being, ' A profit can be shown if altogether 
inadequate sums are set aside for sinking fund and 
renewals.” Experts, especially when in opposite camps, 
may differ as much as they please, but the figures given in 
the balance-sheet do not show a very parlous state. The 
capital is £25,093, and the total reserves or sinking funds, 
or whatever name they be given, amount to £4,227. 11s. 10d., 
which surely means getting rid of the capital account well 
within the twenty years (evidently estimated as the life) 
even allowing a much heavier annual item for repairs 
than the £313 used during the past year. It may be 
interesting to give more exactly the figures relating to this 
venture. The capital is £25,093, which with the reserve 
funds and a small amount due by creditors brings the 
liabilities to £29,388. On the asset side of the account 
£23,584 has been spent on lands and buildings and 
equipment: stores, tools, etc., stand for £883, the balance 
£4,326 being in cash and securities. But, of course, the 
initial cost of a concern is one thing, a more important 
one being revenue and expenditure. The necessary 
expenditure, including interest on capital—which, by 
the way, is not a necessity when ‘dealing with 
companies’ accounts—ie £2,709, while the revenue is 
£4,064, thus leaving a good balance of £1,355 Tbe 
Guernsey people have out of this amount put 5 per cent. 
of the amount charged to construction account to a reserve 
account for depreciation and capital. sinking fund account, 
have written off a small amount of expenses, and called 
£201 profit. Of course, this is not the profit in an 
ordinary sense, but as interest and sinking fund are 
compulsory in municipal or similar dealings, the 
so-called profit is the balance remaining after having 
allowed for such payments. All this, however, is again 
less interesting than some other figures—namely, those 
relating to cost per subscriber or per call. The tariff in 
Guernsey is of three kinds—A, B, and C. A pays £1. 105. 
per annum and ld. per call; B pays £2 5s. per annum and 
3d. per call, while C pays £5 per annum and has 3,200 calls 
freo. Whatever the conditions prevailing, and however 
these figures are manipulated, it is clear that the tariff is 
exceedingly low and the result exceedingly good. Our 
interest in this work at .xuernsey is two-fold—first, we 
have consistently and persistently recommended that the 
Government, having a legal verdict in their favour, 
should work the telephones of the country; secondly, 
the Guernsey work shows, we think conclusively, 
that the cost of telephoning in this country is much 
greater than it need be. While it is in the hands 


= £17. 98. 5d. per line. The population served 
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of private adventurers the owners are justified—amply 
justified—in getting the greatest return they can for their 
money. That is their business. Philanthropy does not 
and should not enter into business. It is, however, legiti- 
mate to compare or direct attention to work going on under 
our eyes, whether that work be by a company or a muni- 
cipality. To go back to our figures, it is evident the 
Guernsey folk are not rabid telephonists. The total 
number of calls during the year was only 679,989, or some 
2,113 per day (excluding Sundays), and this from 1,217 instru- 
ments—less than two calls per instrument per day. Each 
line brought in £3. 6s. 9d. during the year, and all this goes 
to show the extensive moderateness of the cost to the user. 
There are some important considerations in connection with 
this and similar undertakings which cannot be touched here, 
but which are always more or less under discussion, hence 
no apology is necessary for giving prominence to the latest 
balance-sheet of Guernsey telephony. 


— en 
CORRESPONDENCE. 


ELECTRICAL PUMPS. 


SIR,—I note in your issue of the Electrical Enginéer of 
Jan. 22, p. 129, an article with reference to electrical 
pumps in South Africa. This article is in the main correct, 
but I would like to call your attention to the fact that the 
15-kw. transformers referred to were not under water at 
all. When it was decided to allow the mine to fill up the 
transformers were removed, but owing to the large amount 
of water encountered in this shaft there was no time to 
remove pumps, motors, and switchboards, and the shaft 
cables were also left in position. I would say that the 
motors were under water from October, 1899, to July, 
1903—about 34 years. 

It is hardly correct to say it was contrary to expectations 
that these motors were successfully dried out and put into 
commission without rewinding, as we certainly expected 
this treatment to be successful. I would add that these 
motors are operated at 115 volts, the current being taken 
down the shaft at 3,300 volts and transformed in the pump 
stations, which are respectively 500ft. and 1,000ft. in 
vertical depth from the surface. 

The original cables are still in use, as it did not prove 
necessary to remove them. These particular cables had 
vuleanised-rubber insulation, and were allowed to drain 
until they had gotten rid of the water that had been forced 
into them. In the other shaft on the same property paper 
cables had been installed, and these were also submerged, 
but were dried out with low-tension current while in 
position, and are today in use carrying the 3,300-volt 
current.— Yours, ete. A. W. K. PEIRCE. 

Germiston, Feb. 15, 1904. 


RADIUM AND SPARKING DISTANCE. 


` A simple way of showing that radium radiation increases 
the conductivity of the air is to arrange two spark-gaps in 
parallel, one being subject to the action of the radium, the 
other being shielded from it. Then, if the length of the gaps 
is adjusted so that sparking occurs at both simultaneously, it 
will be found that the gap influenced by the radium is the 
greater of the two. Such an arrangement set up in con- 
nection with à large Wimshurst machine, each spark-gap 
being provided with a micrometer-screw adjustment, so that 
ita length could be accurately measured, was used by Mr. 
Stanley Allen, who described the results of this experiment 
in a paper read before the Royal Philosophical Society. 
The length of the ordinary spark was altered by 4mm. at a 
time, and the gap subject to the radium was adjusted till 
sparking took place at both gaps. The exact point could 
not be determined very definitely, as sparks would cross 
both gaps, though the “radium gap " was slightly increased 
or diminished. The first set of experiments was made with 
spherical terminals. With gaps about 1mm. loug there was 
not much difference in length, but as the gap increased so 


did the difference between the two gaps, until for a 3mm. 
gap the difference amounted to 15 percent. After this the 
difference again diminished. With point terminals the 
difference between the gaps was more marked. The 
radium produces more apparent effect in this case. As 
with the spherical terminals, the difference was most 
pronounced for a gap 3mm. or 4mm. long, but in this case 
the spark-gap subject to the radium rays was three or four 
times as long as the ordinary gap for the same sparking 
potential. 


SOME NOTES ON THE COST OF GENERATING 
ELECTRICAL ENERGY.* 
BY E. J. FOX. 


In replying to the kind invitation from your president to read 
a paper before this society, I have felt it might be of some 
interest if I brought to your notice a few points closely oon- 
nected with the cheap production of electrical energy in installa- 
tions possessing a good load factor such as usually prevail in 
engineering works, with a view of showing that extremely 
economical results can be obtained, even in isolated planta of a 
comparatively small size. The figures given in this paper 
refer to results obtained with reciprocating steam-engines ; 
the costs of working with steam-turbines and gas-engines 
are at the present time more difficult to obtain, and equally 
reliable results will scarcely be available for &nother few 

ears. The future for both these new forms of prime mover 

, however, of a promising nature, and the firm with 
which the author has the honour of being connected believe 
sufficiently in both to have warranted them making extensive 
arrangements for the manufacture both of the one and of the 
other. In many cases where central power plants are installed 
for the generation of electrical energy about a works, the 
savings in working costs are usually so great in comparison with 
previous methods of working that it is to be feared many losses 
in the actual generating of the power are liable to escape notice, 
which during 12 months’ working are capable of running into 
high figures. A good deal of friendly rivalry has existed for 
some years past among engineers in charge of the various elec- 
tric lighting and traction stations in our towns, with a view of 
obtaining the lowest works costs per B.T.U., and as these 
resulta have been made up and published annually at the 
instigation of the Board of Trade, they hsve acted as a strong 
incentive towards introducing further economies into working. 
In fact, in the opinion of many, too much attention has in some 
of these cases been paid towards reducing the working costs at 
the expense of capital outlay, an outlay on auxiliary plant and 
refioements which a poor yearly output per kilowatt of plant 
installed has in many cases not justified. 

The problem which works managers have to face, however, 
is of & different nature, and proyided simplicity and reliability 
are not materially sacrificed, the very much greater output 
obtainable per kilowatt of plant installed justifies in most 
cases every reasonable step being taken towards reducing the 
working costs to a minimum, the capital outlay and addi- 
tional attention which invariably accompany auxiliary plant 
under these circamstances being of secondary importance only. 
As an instance of this point, I would refer you tothe case of 
Bradford in Table D, and Messrs. Watson’s in Table E. Due to 
tha very much greater anaual output per kilowatt of plant in the 
case of Watson's installation, Bradford would have to make a 
saving in working costs 3'8 times greater than Watson'sto bring 
the total sum saved per annum to the same figure. It is 
probable, therefore, that the extra cost of refinements in & case 
like Watson's would be justified, whilst it might not be in a case 
like Bradford. Auxillary plant invariably requires & certain 
expenditure in power to enable it to fulfil ita functions, and 
this power is largely constant, regardless of the load, and is 
liable, if the plant is frequently worked at light loads, to cost 
more than the savings which it introduces. Then, again, 
refinements must be kept up to their maximum efficiency if they 
are to bring about a maximum economy in working, and this 
involves attention and labour, which is liable to be a serious 
charge on a small output. Ia the case of the Salford station, 
Mr. Taite has shown that the auxiliary plant in his station 
absorbed between 6:5 and 83 per cent. of the total units 
generated, depending on the state of the load factor. Of this 
lower figure, the motor-driven air-pump was responsible for 
4°67 per cent., the motor-driven boiler feed pump for 1°18 per 
cent., the remainder being divided between the mechanical 
stokers, ash conveyors, economiser scrapers, coal elevators, and 
workshops. I should say very few central stations with a load 
as low as that prevailing at Salford are working at a less figure 
for their auxiliary plant, and as a comparison with the above 
figures, I would point out that the electrically-driven auxiliaries 
in the case of Crompton’s works at Chelmsford, when taken 


* Paper read before the Cleveland Institution of Engineers at 
Middlesbrough. | 
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over a period of six months’ working, amounted to 34 per cent. 
only of the total units generated, showing how great is the 
saving in running the auxiliary plant with an improvement in 
the load factor. This figure of 34 per cent. has, however, not 
been obtained without being carefully watched and without 
improvements being introduced from time to time, leaving us 
with the moral that attention should be paid to these pointe. 

Boiler Feed Pumps: Steam versus | Electric. —Steam-driven 
boiler feed pumps are renowned for their wastefulness, and 
although much of the exhaust heat can be recovered in feed- 
watef heaters, there is no doubt that a motor-driven feed pump 
whose consumption can be checked from day to day has i's 
advantages. Their somewhat slow adoption has no doubt been 
due to the difficulty of obtaining a variable volume of water 
from them economioally. This difficulty has, however, I believe, 
been overcome by Messrs. Mather and Platt, who employ a 
variable-speed electric feed pump, and by Messrs. Crompton 
and Cv., who use a belt-driven feed pump, the motor and pump 
being each arranged with coned pulleys. The accompanying 
Tables A and B will, I think, show the higher efficiency obtain- 
able from electrically-driven pumps, and were communicated by 
Messrs. Taite and Downe in a paper read before tho Manchester 
Section of the Institution of Electrical Engineers. Table A 
shows the guaranteed steam consumption of a standard 6,000- 
gallon pump, while Table B gives equivalent figures for an 
elecirically-driven pump. It will be seen that the eleotrioally- 
driven pump delivers 147.b. of water per pound of steam used, 
against 84ib. of water for the steam-pump, on the assumption 
that each unit requires 301b. of steam to generate it, which is 
more than 25 per cent. above the full-load consumption of the 
steam-engines installed. 


TABLE A. 
Gallons Pounds steam ured per hour Pounds water delivered per 
delivered. at 160lb. pressure. pound of steam used. 
10 00000 . c 77 
o rh 8 ess weetas 79 
4,0000000 J ͤùͤͤ ͤ 81:5 
0% 000 8 IA TEE EET TS 84 


TaBLE B.—4,000-Gallon Motor-Driven Pump at Salford. 


Gallons : Pounds water delivered per 
delivered, Unite used. pound of steam used. 
897Y. inso uNIEA IN. 77 tec dada 108 
1580 E aE O E taut 147 


Table B shows the superiority of the electrically-driven 
pumps from the point of view of duty per pound of steam, 
and this in spite of the electrically-driven pump being worm 
geared with a full-load effiviency of only 60°67 per cent. 
Tests carried out at Southport on steam-pumps which had been 
in use for three or four years, gave the average result of several 
test*, each extending over 24 hours under working conditions, 
as d9:llb. of water delivered per pound of steam used. The 
pumps had been recently thoroughly overhauled and fitted with 
new pump rings; the great discrepancy, therefore, between 
the figures obtained and those given by the pumpmakers 
must be due to the intermittent nature of the load. On the 
basis, therefore, that the Salford electrically-driven pump 
absorbs 1:18 per cent. of the total output of the station, the 
Southport steam-driven pump would be requiring from 24 to 
5 per cent. of the total output. In Table C are given some 
figures which Mr. Earle contributed in the discussion on Messrs. 
Taite and Downe's paper comparing the efficiency of different 
types of feed pump: 

TABLE C. 


E 2 | Pounds of water per pound of steam.-—— 


Capacity, | Electric 
Load. | asiloa. Worthington. Old Electrically | variable 
| gton. | pump | driven. stroke. 
Full. 64,000 86 ; 68 | 164 , 164 
43, 000 85 50 123 | 163 
à 22, 000 84 | 49 | 82 | 182 
| 41 ! 129 


4 | 16,000 | 80 | 36 


The figures given by the pumpmakers are interesting as showing 
how slight is the inorease in efficiency of a steam-pump from 
light load to full load. The electrically-driven pump, on the 
other hand, delivers 56 per cent. more water per pound of 
steam at full load than it does at half load. This points to the 
desirability of a careful sub-division of plant where ordinary 
motor-driven pumps are used, or better still, of a variable- 
stroke electric pump. As the motor-driven pump costs about 
three times that of the steam-pump, the interest and deprecia- 
tion on the extra capital expenditure must be debited to the 
saving in the opal bill. 

Superheated Steam.—I think there can be no question that 
considerable savings are to be effected by using steam 
moderately superheated, although many of the extravagant 
claims put forward in the past by advocates of various forms of 
superheater have not only been misleading, but in many cases 
untrue. In ordinary practice a total steam temperature of 
500deg. to 600deg. F. at the engine stop valve would seem to be 


the highest temperature at which it pays to work. Higher tem- 
peratures are liable to give considerable trouble, due to thé 
difficulty of lubricating, as well as ín the valves and steam-piping. 
The savings in steam consumption obtained in sume recent tests 
carried out on the Wilians engine are shown in Diagram F, 
from which it will be seen that with a superheat of 50deg. F. a 
saving of 10 per cent. is effected, with a superheat of 100deg. F. 
a saving of 16 per oent., and with a superhest of 150deg. F. a 
saving of 20 per cent. The actual saving in ooal is not quite 
as great as this, due to fuel being required for obtaining the 
superheat, but there is no doubt that the saving is af 
appreciable one. In Table GI give a copy of a trial carried 
out on a 470-h.p. Willans engine which had been at work in a 
Lancashire cotton mill during the past eight years, the object of 
the test being to ascertain what savings had been introduced by 
the recent adoption of superheated steam. It will be seen 
that the savings are very considerable, due tc the uneconomical 
conditions under which the engine was previously working. 

Test of 470-h.p. Two-Crank Compound Willans Engine, 
No. 2,304, July, 1903.—This test was carried out to ascertain 
what savings had been made by introducing a auperheater into 
the downtake of a Lancashire boiler. The amount of superheat 
obtained on the engine was not definitely known, but as far as 
could be ascertained it was somewhere between 50deg. F. to 
100deg. F. The length of steam-pipe between the boiler and 
the engine was 120ft., and it was found that before the super- 
heater was fitted 18 per cent. of moisture was present in the steam 
at the engine stop-valve. The figures given below, both with 
saturated steam and with superheated steam, are the mean 
results of four teats carried out under both conditions—viz., 
eight tests in all. 

Tanz G. 


Figures Gain per 
obtained obtained Gain in | cent. in 
— with | favour of ſavour ot 


using I 
superheater „ he i 
Water per I.H.P. per hour. 137 | 1608 | 2:58 14:8 
Coal i E | 1:80 13 6:88 
| 


1776 | | 
Although savings of this description are to be obtained in 
practice, sight should not be lost of the fact that there are 
several possible sources of loss which mast be guarded against 
when adopting superheated steam, losses which, as iu the case 
of condensing, previously mentioned, in some cases have 
exceeded the gains. As an example of my meaning, I might 
mention that to obtain the most economical results from super- 
heated steam when used in most types of engines, the degree of 
superheat should be maintained as nearly constant as possible. 
If the temperature is allowed to vary between wide limite, 
which is liable to occur in practice unless guarded against, there 
is a danger of damage at the higher temperatures, and the 
probability of considerable steam losses at the lower tempera- 
tures, due to valve leakage. Superheaters fitted in the down- 
take of Lancashire boilers give a fairly constant degree of 
superheat on varying loads, but if fitted inside water-tube 
boilers require a little attention to maintain a constant tempera- 
ture. Due to the position occupied by the superheater coils 
inside the boiler, irregular firing will produce variations in 
temperature which must be watched. The most usual types of 
5 at present at work in this country are: (1) the 
„ downtake" superheater, so called because it is fitted in 
the downtake of Lancashire and Cornwall boilers; (2) the 
* Baboock" superheater, which is fitted immediately under 
the drum of the well-known Babcock and Wilcox water- 


‘| tube boiler ; (5) the Schmidt flae-fired auperheater ; and 


(4) the ‘‘ independently-fired " superheater, which, as its name 
implies, is a self-contained apparatus, and fired quite inde- 
pendently of the boilera in oonjunction with which it is used. 
Of ‘‘downtake” superheaters, the Dixon (as made by 
Musgrave and Hick- Hargreaves, of Bolton) and the Bolton 
superheater (made by Messrs. Easton and Oo., Limited. of 
Erith) may be taken as fairly representing the type. With 
superheaters of this type, when fitted tu high-pressure boilers— 
say, 140lb. to 180lb. per square inch working pressure—-a total 
steam temperature of about 550deg. F. is usually ebtained at the 
superheater. The cost of fitting a superheater of this type to a 
Lancashire boiler, 30ft. by 8ft., inclasive of pipes and elven: is 
approximately £150. The Babcock” superheater is now very 
well known and needs but little explanation. This superheater 
usually adds 100deg. F. to 150deg. F. superheat to the steam. 
The Schmidt " flue-fired superheater is applicable to Lanea- 
shire, Cornish, Economic, and dry-back boilers. It is placed in 
& separate chamber behind the boiler and has a much la 

heating surface than can be provided in a superheater of the 
downtake type, the main object being that by suitably regulat- 
ing the flow of gases through the superheater, the temperature 
of the steam can be maintained very steady irrespective of the 
state of the fires. The flues are so that the super- 
heater can be instantly shut off if necessary. A superheater of 
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this type, suitable for a 30ft. by 8ft. Lancashire boiler, and 
eapable of adding, say, 250deg. F. superheat to the steam, costa 
about £250. This is a very durable superheater, and is well 
spoken of by those who have had experience of its working. 
The chief merit of the independently fired " superheater 
is apparent where water-tube boilers are used. To get the 
full advantage of superheat, the temperature of the steam 
at the engine stop valve should not be lees than 550Jeg. F., 
or, say, 200deg. F. of superheat, and it is often difficult 
in water-tube boilers to find room for sufficient super- 
heating surface to give this temperature. When installing 
independently-fired superheaters in conjunction with water- 
tube boilers, care should be taken ‘never to stint the heating 
surface of the superheaters. They must, if they are to work 
successfully and prove durable, have ample surface for the 
work required of them, and if this precaution is taken there 
is no risk in putting in approved makes of this type of super- 
heater. Experience has shown that the temperature can be 
maintained very steady, indeed, and many of the beet engineers 
of the day prefer this type of superheater to any other. An 
independently-firad superheater, capable of adding 250deg. F. 
to 10, 000lb. of high-pressure steam per hour, costs, exclusive of 
brick setting, about £400. 

Engines : High versus Slow Speed.— Where the load on the 
plant is maintained at a high figure for many hours per day, 
the fuel consumption becomes of primary importance, and 
triple-expansion engines working condensing and with a high 
boiler pressure, the steam being superheated, are undoubtedly 
to be recommended. Where the load is liable to be very 
variable and the full losd not maintained for many hours per 
day, it is doubtful whether triple-expansion engines are justified, 
and in such cases it may be advisable to substitute compound 
engines, either condensing or non-condensing. Compound 
engines have the advantage for variable power work of being 
able to deal more readily with overloads. As an advocate of 
the high-speed enclused type of engine, you must forgive my 
drawing your attention to the fact that 10 of the 12 lowest stations 
in working costs have achieved these results with this type of 
engine, the loweat station in working costs with slow-apeed 
engines being Bolton, which comes fifth on the list, and then 
South Shields, which comes eighth. These costs include all 
repairs and maintenance. This would seem to prove what 
has been known for many years past, that the actual steam 
consumption is not the only item making up the works coats, 
. and that there are other factors almost equally important. 
The idea was prevalent in the minds of many some years ago 
that so-called high-speed engines must of necessity be more 
short-lived and costly in maintenance than so-called slow-speed 
engines, the eontention being framed on the idea that the 
internal wear must of necessity be higher, due to the increased 
speed, and, further, due to the working parts being reversed 
BO many more times a minute, the wear and tear must be 
greater. If these two assertions were correct, there might 
be some truth in this belief, but, as a matter of fact, the 
piston speed is legs in most high-speed engines than it is 
in glow-speed engines (in the case of the Willaus high-speed 
eugine the piston speed ranging between 500ft. and 600fr. 
per minute); henoe, other things being equal, the internal 
wear should be less in high-speed engines. The question of 
internal wear in an engine due to frequent reversal of parts is 
overcome in different ways in different types of engines, perhaps 
the most perfeot being the arrangement adopted in the Willans 
engine, where the working parts never reverse their stresses. 


Nor do the repairs of high-speed engines seem to increase with ` 


running, as is sometimes supposed. In fact, up to 15 years’ 
running, whioh is the most that the writer has been able to 
obtain reliable figures on, compiled from the results of eight of 
the oldest stations in this country, the repairs are as small 
during the later years as they were during the firat years. Then, 
again, the idea was prevalent some years ago that high-speed 
engines required a special staff of attendants, and hence were 
unsuitable for small isolated plants. This idea has, however, 
been proved false in practice, on the grounds that it is 
better to have an engine which can be overhauled and 
kept in running order by a driver who is not à mechanic, and 
who, in case of repairs being necessary, can replace the defective 
parte from stock with a minimum of time lost, than an engine 
which, in the event cf repairs being necessary, has to be repaired 
locally without facilities. If proof were necessary that thistype 
of engine can be overhauled and kept in good running order 
by drivers who have had no previous experience, I might refer 
you to numerous cotton mills—perhaps the most conservative 
of all users——who have found that their drivers, previously 
accustomed to slow-speed engines, can master the necessary 
points in connection with high-speed engine within the first few 
months’ running. 

Condensing versus Non-Condensing.—In the case of steam- 
driven condensing plants, the actual power absorbed in driving 
the condensers is not an easy figure to check in working, and is 
usually unknown. In the case of electrically-driven oondensing 
plant, however, the measurement is easily taken, and it is almoat 
surprising what a big portion of the total units generated can be 
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absorbed by the condensing plant when the plant is frequently 
run lightly loaded. Mr. Taite has found, in the case of his 
power station at Salford, that the jet condensers absorb 4'6 per 
cent. of the total unite generated ; whilst Mr. Downe, the 
borough engineer at Southport, has found that the power 
required for circulating water for he ejec-or condensers during 
a three hours’ trial came out at 5 8 per cent. of the power of tho 
engine, and 7:26 per cent. of the total units generated when 
taken over an evening's working. Then agam, Mr. Denton, 
the Corporation engineer at Crewe, has found that the powec 
absorbed for circulating water for his ejector condensers has 
come out at 6°3 per cent. of the total unita generated when 
taken over a period of 12 months’ working. I do not wish to 
imply that condensing has not paid in these three cases, but 
mention these figures as they are representative of the cost of con- 
densing in stations with a comparatively poor load factor, and 
to show that they are sufficiently important to command atten- 
tion. If water is expensive, and artificial cooling arrange- 
ments have to be adopted, the cost of condensing will, of 
course, he further enhanced. In addition, the capital charges, 
repairs, and maintenance of the condensing plant have, of 
course, to be further added to the actual ranning oosts. I 
think every plant that aims at obtaining low running costa 
should make a point of recording the am»uot of power expended 
in condensing for different periods of the day, when it may be 
found that whilst oondensing pays during certain periods of the 
24 hours, it may be cheaper to run non-condensing during 
other periods. I need scarcely remind you that considerable 
advantage can be taken of the heat contained in the exhaust 
steam from non-condensing engines, in the way of heating up 
the boiler feed water, and as an instance of what has been done 
most satisfactorily in this direction, I might refer you to the three 
stations belonging to the Corporation of N ttingham, designed 
and laid down by their engineer, Mr. H. Talbot. In this 
town 6,000 kw. of plant has been installed, all running non- 
condensing, and their costs certainly compare favourably with 
many stations which are running condensing. In their No. 1 
boiler-room, the feed water is first heated by being passed 
through a Berryman feed-water heater and then through a 
Green’s economiser, the resulting temperature being 260 ieg. F. 
to the feed water. Ia their No. 2 boiler-room, where dry-back 
boilers are used, no Green's economiser is provided, due to 
the low temperature of the flue gases; the feed water is. 
however, heated in a Berryman heater, through which the 
exhaust s eam is passed, the resulting temperature being 
200deg. F. At their Sc. Anne's power station, where Lanca- 
shire boilers are used, the feed water is first heated by being 
passed through a Berryman feed-water heater and then through 
a Green's economiser, the resulting temperature being 200deg. F. 
Considerable benefit has, therefore, been derived from the heat 
contained in the exhaust steam, and although it is no doubt 
possible to obtain a temperature of 300deg. F. in the feed 
water passing through a Green's eoonowmiser alone (at Crewe, 
for instance, the water is raised from 60deg. F. to 290 ieg. F. in 
a Green's economiser), it means a large econowiser, and where 
exhaust steam is available for use in heaters, the same result 
can be obtained with a more moderate sized economiser. High- 
speed engines usually necessitate the condensers being separately 
driven, and for this reason the cost of maintaining the vacuum 
is slightly higher than in the case of slow-apeed engines with 
air aud circulating pumps direct driven off the main engine. 
The difference, however, is not a large one, and whilst 24 per cent. 
of the full load power of the engine is sufficient to allow for 
separately driven condensers, 1j per cent. to 2 per cent. is the 
usual allowance for similar jet condensers in the case of slow- 
speed engines. The advantages of having the condensers 
iudependent of the main engines would seem to compensate 
for the alight extra cost involved in driving them. 

Summarisiog these remarks, I think where the load justifies 
extremely low working costs being aimed at, a plant of the 
following description is most likely to bring about the 
desired results: Commenciog with the boilers, these should 
be capable of generating steam at 180lb. to 200lb. pressure, 
and would be arranged with superheaters. If Lancashire 
boilera were adopted, the superheaters would be fitted in 
the downtake of the boilers, if of the water- tube type, 
the superheaters would be separately fixed. In either case 
a waste heat economiser of the Green type would be 
installed. If the coal available in the locality were 
suitable, the water-tube boilers might with advantage be 
fitted with revolving chain - grate stokers, which have been 
shown to give extremely high evaporative results with small 
and cheap coal. The boiler feed pump should, I think, be elec- 
trically driven, although a duplicate might with advantage be 
installed and be steam driven. The engines would be of the 
enclosed high-speed type, and would be triple-expansion, 
condensing and working at a steam temperature of about 
550deg. F. The condenser, of whatever type, would be elec- 
trically driven, and a separate wat'meter should be installed 
for reading the power consumed by tha condenser pumps, 
boiler feed pumpa, and auy other auxiliaries about the station, 

(To be continued.) 
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TRADE NOTICES AND NOVELTIES. 


! Green's Valve. 


From Messrs. Holden and Brooke, Limited, Sirius Works, 
West Gorton, Manchester, we have received a copy of their 
new list, No. 62, wherein is described Green's patent balanced 
Btop-valve. 
overcome the difficulties experienced in other types, more 
particularly in regard to steam at high pressures, due to 
leakage resulting from unequal expansion, and at the same 
time provide a valve which can be opened by one man easily 
and without forco. Referring to the accompanying illustration, 
it will be seen that the smaller valve has the pressure on the 
underside and the larger valve the pressure on the top. By 
this arrangement the smaller valve is the first to open on 
putting the operating gear into motion, and continues opening 
until the pressure is equal on both sides of the larger valve. 
The extent of lift on the smaller valve is controlled by a 
stop on the cover. 
larger valve (which in the meantime has become balanced) com- 
mences to open. To open the valve the handwheel must be 
revolved with a left-hand motion. The spindle, C, is thereby 


revolved, and the nut D, having a left-hand thread, travels 


along the spindle, C, in the direction of arrow E. The nut F, 
which is screwed with a right-hand thread, is meantime held 
stationary owing to the pressure being on the top side of the 
larger valve, M. This disposition causes the spindle, C, to 
travel through nut F in direction of arrow E at the same 
time as nut D is also travelling along the spindle.in same 
direction. This action opens the smaller valve, L, and con- 
tinues to do so until the piv, G, comes in contact with stop, H. 
The pressure is now equal on both sides of the larger valve, M, 
and as nut D cannot travel farther in direction of arrow E 
(owing to stop, H), the continual revolving of the hand wheel 
causes the spindle, C, to travel through nut D in opposite 
direction (arrow K). At the same time the nut F will also 
travel in direction of arrow K, this action opening the larger 
valve. By revolving the handwheel with a right-hand motion 


the operation is, of course, reversed, the larger valve, M, | 


having the pressure on the top aide, closing first. 


Artistie Fittings. 


The accompanying illustrations (Figs. 1, 2, and 3) are selected 
from the new catalogue of artistic electric lieht fittings recently 
issued by the Edison and Swan Uuited Electric Light Com- 
pany, Limited. It wil be remembered that we noticed this 
catalogue in our issue for last week.- It contains hundreds of 


FIG. 1. 


On this stop coming into operation, the 


This valve, we ate told, has been designed to |. 


! 
i 


on our space compels. 
when they examine the catalogue. 
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Our readers will appreciate this difficulty 
For very high-class work 
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equally meritorious designs, which makes it impossible to do it | the firm's repoussé switch and plug coverr, one of which is 
full justice by means of a limited selection such as the pressure | shown in Fig. 5, should commend themselves, 
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LEGAL INTELLIGENCE. 


DISPUTE BETWEEN ELECTRICAL COMPANIES. 


In the Westminster Oounty Oourt on Friday his Honour Judge 
Woodfall had before him the case of the National Electric Oonstruc- 
tion Oompany v. the Pall Mall Electric Light Company, in which the 
pantin sought to recover damages against the defendants for alleged 
Fin of agreement. The action was a remitted one from the High 

rt. 

Mr. Vaughan Williams was counsel for the plaintiff company, and 
in opening the facts of the case said that some years sgo an agreement 
was entered into between the two companies, by which the plaintiffs 
undertook to supply installations to the defendants’ consumers, and the 
defendants agreed to collect the rentals of such installations and hand 
them over to the plaintiffs, Some time ago the plaintiffs found that 
they were not receiving the rentals as they should have done, and 
complaints were made to the defendant company, who, in reply, 
suggested that some of the customers had gone away without paying, 
whilst others would not pay. The plaintiffs then made enquiries 
and found that some of the customers who were supposed to bave 
gone away were still consuming light and using the installations, 
and they then suggested that the defendant company should take 
legal proceedings against certain of the consumers, and offered to 
indemnify them for any loss which they might sustain by so doing, but 
they refused to adopt the suggestion, and this action was brought to 
recover damages for breach of the agreement. 

The defendants admitted that certain small sums were due to 
the plaintiffs and paid into court the sum of £2. 1s. 3d. 

Evidence was then called to show that in some cases the plaintiffs’ 
fittings did not work properly, and were consequently useless. 

Mr. Harper was called and said the plaintiffs’ installation was so 
bad that he was unable to use the light for a period of two years, and 
finally he requested that the whole of the fittings should be removed. 

It was submitted by the defendants’ solicitor that, so far as the 
disputed items were concerned, in some cases no energy xas supplied, 
and in other cases it had not been paid for. 

In giving jadgment, His Honour ssid the defendants in this case 
were really in the position of trustees to the plaintiff» and the question 
was as to whether or not they had done all that was reasonable. After 
xoing through the various items, he had come to the conclusion that 
there should be judgment for the plaintiffs for £5. 17a. 4d., to include 
the amount paid into court. 


PERSONAL. 


— 


Mr. O. E. Davies, who for just over three yers has been deputy 
tramway engineer to the Cardiff Corporation, has been appointed chief 
engineer to the Wakefield and District Light Railways Syndicate. 

t week at the Howard Hotel, Rotherham, a presentation of a 
portmanteau and a purse of gold was made to Mr. W. D. Newsum, one 
of the clerks in the Corporation tramway offices, who is about to leave 
England for Oanada to go into the farming iudustry. The presenta- 
tion was made by Mr. C. Webster, chief clerk. Mr. W. Grant, the 
tramways manager, presided. 

A presentation, consisting of a silver tea and coffee service, which 
had been subscribed for by the staff of the Oallender’s Cable aud Oon- 
struction Company, has been made to Mr. F. E. Wilkinson, who is 
leaving the servioe of the company to take up the important position 
of secretary to the British and American Mortgage Company. 


APPOINTMENTS VACANT. 


Electrical Engineer, Radcliffe. Salary, £150 per annum. Appli- 
c «tions hy March 19. See advertisement. 

Electrical Engineer, Singapore. Salary £360 to commence. 
A pplicitions to Mr. O. C. Lindsay M. I. C. E., 217, West George street, 
Glasgow, by April 19. 

Parcels Superintendent, Manchester Tramways. Applications to 
Chairman, Tramways Committee, 55, Piccadilly, Manchester, by 
12ch iost. 

. Assistant Electrical Engineer, tramway department, Blackburn. 
Sslary £150 per annum. M to Mr. Alfred S. Giles, Oor- 
poration Electricity Works, Blackburn, by 12th inst. 

Assistant Electrical XEugineer, Leek. Salary, 30s. per week. 
Applications to Mr, O. Henshaw, town clerk, by March 12. See 

vertisoment in last issue. 

Overhead Electrical Equipment Inspector, Swansea, during 
construction of tramways. Wages, £3. 33. per week. Applications 
by March 19. See advertisement in last issue. 

West Riding. Tlie County Council offer four technological scholar- 
ships (each of the value of £60), opeu to residents within the adminis- 
trative area of the West Riding of Yorkshire, and available for courses 
of instruction in connection with textiles, dyeing, engineering 
(mechanical and electricil), metallurgy, or other approved industry. 
Particulars may be obtained from the Director, Education Department, 
County Hall, Wakefield. Sce advertisement in last issue. 

. Draughtsman, Birmingham Corporation Electric Supply Depart. 

ment. Salary, £150 per annum. Applications to Corporation Elec- 
tricity Offices, Birmingham, before March 12, See advertisement in 
ast issue. 


COMPANIES’ MEETINGS AND REPORTS. 


CITY OF LONDON ELECTRIC LIGHTING. 
The directors’ report for the year ended Dec. 31, 1903, states that 


the expenditure on capital account during the year ended Dec. 31, 
1903, amounted to £81,029. 12s. 7d. The ‘otal revenue for the year 
amounted to £242 885. 19a. 51., from which must be deducted ex penses 
of generation and distribution, £55,698. 19s. 8d.; repairs and ma‘n- 
tenance of buildings, plant, maine, eto. £15 948. 3». ; rent, rates, taxes, 
general, and special charges, £36,837. 10e.; interest transferred to 
debenture stock premium redemption fand, £1,192. Os. 8d.; staff 
superannuation fund, £289. 2». 7d.; leaving, with the balance brought 
forward from 1902, £22,619. 3s. 5d.—a total available revenue of 
£155,639. 6s. 11d. 
distributed or provided for: (a) interest on firet and second debenture 
stock for year ended Dec. 51, 1903, £31,825 ; (b) transfer to reserve 
account and leasehold redemption, £45,500 ; leaving for dividends on 
preference and ordinary shares and for '' carry forward " to 1904, 
£78,214. 6s. 11d. The directors now recommend that the following 
dividends for the year ended Deo. 31, 1903, be declared, subject to the 
deduction of income tax, to members registered in the books of the 
Company at the closing of the transfer books on Feb. 24, 1904: 
Preference shares, 12s. pec share, being a distribution for the year at 
the fall rate of 6 per cent.; ordinary shares, 103. per share, being a 
distribution at the rate of 5 per cent. for the year, leaving to be 
carried forward to 1904, £21,881. 14e. bd. On Feb. 10, 1904, there 
were 700, 766 8-c. p. lamps (equivalent) applied for, out of which 661,195 
were connected, and the customers num 
Trade units sold during the year 1903, excluding public supply, were 
10 Aig as compared with 12,988,615 in 1902, and 11,526 951 in 

1. 
Corporation of London were heard on May 14 last, and judgment, 
having been reserved, was given on Aug. 7. 
affirmed the decision of the Court of Appeal that the two contracts for 
the western and central districts of the City are invalid, and that 
the contract for the eastern district is valid. As these ap 
effect referonce only to the public lighting of the main thoroughfares 
of the City, this decision of the Houee of Lords does not in avy way 
affect the validity of the Company's statutory powers for the supply of 
electricity for lighting and motive power to private consumers through- 
out all the City. The Company is still continuing the supply to the 
publio street lamps as heretofore, 


Of this sum the following amounts have been 


bered 11,255. The Board of 


The appeals to the House of Lords as to the contracts with the 
The House of Lords 


peals had in 


Dr. ABSTRACT OF REVENUE ACCOUNT, £ sd. 
Generation of electricity........ A CCC . 68,164 11 3 
Distribution of electricity ................... —Q 15,492 11 5 
Rent, ratee, and taxes............ —— N 18.327 14 4 
Management expenses — ve a eser ta Groves 13,880 10 9 
Special charges, insurances, etc. ............ EEA . 40699 411 

108,484 12 8 
Balance carried to net revenue account T 133,616 19 7 
£242,101 12 3 
Or. N £ 8. d. 
Sale Of CUtrent iss nnn EVE CAT EE 211,186 5 7 
Revenue under contracts.......... VV 15,277 3 5 
Meter tent!!! 8 9,212 15 0 
Rents receivablllddd. . nnns 7,978 19 0 
Transfer of probate fees ............sccsccccrscecscscsesesesanes - 88 6 0 
Rental of fittings, testing fees, eto U- ses 558 3 3 
£242,101 12 3 

ABSTRACT OF BALANCE-SHEET, 

Dr. Liabilities, etc. 28 8. d. 
Capital account amount receivelll . 1,805,950 0 0 
Sundry tradesmen and others . . 138, 644 16 6 
Sundry creditors on open account . q. 6,144 0 3 
Advance from banker . ã 54,000 0 0 
Interest on debenture stock accrued to date 15,982 5 10 
Unclaimed dividends .........................- ve TONE toa NEUEN 45 0 4 
Sundry deposits from consumers ........ F 2.029 8 2 
Ditto from tenanttt . . ã 16 1 0 
Advance taken over on property acquired .................. 2,600 0 0 
Provision for doubtful deb ts . 1400 0 0 
Reserve account ............csscevsssccscsccscecscscessecscesensees 219,642 8 11 
Debenture stock premium redemption account ......... .. 50,860 2 4 
Stores adjustment account . 1,746 4 1 
Net revenue account SONO I ER NI 50,171 11 5 

£2,229,231 18 10 

Cr. Capital Expenditure and Assets. £ sad. 
Capital expenditure.................... eee . 2,037,237 13 10 
Stores at stations and elsewhere. . . 46 826 13 3 
Sundry debtors for current supplied ........................ 81,655 10 8 
Other debtors and payments in advance . 2,536 7 11 
Oash at bankers and in hand ................... 2 ~ 1,670 2 6 


Mr. George Herring, the chairman, presided at the ordinary 
general meeting of the Oompany at Salisbury House on Wednesday. 
He hoped that the shareholders had been, to a certain extent, pleased 
with the report acr published by us). The gross revenue of the 
Company had decreased by £8,000, owing principally to competition ; 
but the net revenue had increased by £2,000, in consequence of the 
economies effected in the generating expenses, In coal they had saved 
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£7,567, only £1,105 of which was due to the reduced 
the balance, £6,400, representing economies created by their engineer, 
Mr. Frank Bailey. They were placing to the reserve account £45,000, 
and to the leasehold redemption fund £500. Tne directors were very 
hopeful regarding the future, and he believed that this was the 
aet year he would have to ask them to be content with a 
5 per cent. dividend. The Company had issued £400.00 
n first debenture stock, which had to be rele:med at 125. 
They were getting on much more comfortably with the City of London 
Corporation, and he hoped there would be no necessity to refer again 
to what had happened in the past. As to competition with the 
Charing Cross Company he must say that they had fought very fairly 
and honourably, but at the same time it seemed very ridiculous for 
them to continue fighting each other as at present. Mr. Bailey, the 
engineer, had instituted a bonus system in connestion with any reduc- 
tion in the expenses, and the amount paid in that direction during the 
past year was included in the increase of £2 700 in wages. The report 
was adopted and the dividends recommended agreed to. 


rice of coal, 


HOVE ELECTRIC LIGHTING. 


The report of the directors for the year ending Dec. 51, 1903, states 
that the result of the year’s working has been satisfactory, and the net 
profita have increased from £10,043 in 1902 to £11,215 in 1905. The 
equivalent in 8-0. p. lamps now connected is 77,366. With the balance 
£215. 6s., brought forward from last year, and interest on deposits, 
there is a total sum of £11.482. 12s. 1d. to dispose of. After deduct- 
jug debenture interest and income tax psid and accraed, and the 
interim dividend at the rate of 7 per cent. per annum paid in October 
last, there remains a net balance of £7,100. 2s. 4d to the credit of net 
revenue account. The directors propose to place £3,000 to the credit 
of the reserve fund account, to place £500 to the oredit of the main- 
tenance reserve account, to declare a dividend, payable on April 15 
next, at the rate of 10 per cent. per annum for the half-year on the 
share capital paid up, making with the iuterim dividend 84 per cent. 
for the year, and to carry the balance, £250. 2s. 4d., forward. Daring 
the past year 2,000 shares were offered and allotted to the shareholdors, 
and the premiums realised (£5,000) were added to the reserve fund. 
With the addition now proposed to be made, the sum at credit of the 
reserve fund account will amount to £32,326. 12s. The directors have 
issued during the year £8,230 additional 4 per cent. debenture stock. 


The total liabilities in respect to dehentures and debenture stock now 


stand at £44,600. The amount (£600) annually set aside for repairs 


.and maintenance, in accordance with the contract with the Hove Cor- 


poration, has proved insufficient to meet the necessary outlay on this 
account during the year. The excees (£13. 123. 11d.) has been taken 
from the maintenance reserve account together with £900 in reduction 
of capital expenditure on batteries as mentioned in last report. This 
fund, with the £500 now proposed to be added, will stand at £561. 
14s. 6d. The expenditure on capital account during the year has 
amounted to £20,610. 18s. 41. atter deducting the £900 mentioned 
in the foregoing paragraph. Of tbis amount £4,655. 14s, 81. has been 
expended on land aud buildings, £3,968. 17s. Bd. on extension of 


‘mains, £12,478. 12s. 24. for machinery and tools, and £379. 9s. 11d. 


on meters. The new geueratiog statioa has been complete ì aud set to 
work. The bail lings, machinery, and mains of the Company have 
been maintained in good repair. 


Dr. ABSTRACT OF REVENUE ACCOUNT. £ ad. 
Generation of eleotrici eere eere oes 4,530 15 4 
Repairs and maintenandg ee . . 600 0 0 
Rente, rates, and takes eno 691 14 0 
Management expenses q . — 1,850 11 2 
Special charges, insurances, eto. . . 147 8 11 
„ Petelsrpenditursss donwsaaivessncoad 7.820 9 8 
Balance carried to net revenuanee . 11,214 18 2 

£19,035 7 7 

Cr. £ s.d 
Sale of current (779, 985 unit) 2. . 18, 209 19 0 
Rental of meters and other apparatus... 798 7 0 
Transfer fees e PATE Cea COE Moves 4 0 0 
Renta receivable ................ cec — moy 915 9 
Miscellaneous receipta........ FFV 13 6 10 

£19,035 7 7 
ABSTRACT OF BALANCE SHEET, 

Dr. Liabilities. £ 8. d. 
Share capital account—amount received..................... 68420 0 0 
44 per cent. debentures ........... eem m . 7,500 0 0 
4 per cent. debenture ato kn 905,900 0 0 
Sundry ereditee sse 4 08 = 565516 3 
Consumers’ deposits ·᷑ꝑH T4 72 0 0 
Oreditors for interest acerued ee — 326 1 9 
Unclaimed dividends ...................... — — D € 10 19 9 
Reserve account .......esesssesesosssoonnsessoenasseceecrecmnosssso 29,525 12 0 
Maintenance and repairs account reserve account 6114 6 
Balance at credit of net revenue account . 7,100 2 4 

£155,575 6 7 

; Assets. £ s. d. 

Capital account—amount expended for works ............ 147,714 511 

Stores on hand Dec. 31, 1903  ............. CCC 3 0 6 

Sundry debtors , nn covenaivesiguavenve 6,582 9 2 

Qash at bankers and in hand. . MP MCN 886 11 0 
£155,573 6 


NOTTING HILL ELECTRIC LIGHTING. 


The fourteenth annual report of the directors states that the 
expenditure on capital account, which at the date of the last balance- 
sheet stood at £210,257. 16s. 1d., has been increased during the past 
year by £6,077. 7e., of which the principal items are: £2 125. 15s. 3d. 
for new mains; £2,297. 9s. 8d. for a new 500-h.p. motor-generator 
erected at the Bulmer-place station; £710. 9s. 5d. incurred in com. 

letiog the conversion of the leasehold property in Lancaster road into 
Freehold. Debentures amounting to £5 000 bave been issued to meet 
the cost of thie capital expenditure. The cost of the joint station to 
date has amounted t» £141,772. 10e. 11d., and joint debenture stock 
amounting to £135,000 has been issued. This stock is subject to a 
cumulative sinking fund, which now amounts to £9,255. 7s. 7d invested 
in trustee securities. The number of consumers is now 2, C62, and 
97 per cent. of these are supplied at 200 volts. The gross revenue of 
the Company shows an increase of £605, and the net profit an increase 
of £408. The net profit would have been larger by about £5,100 had 
the charge for current been the same as that for 1902, but the directors 
were under agreement with the local authority to reduce the charge for 
current from 6d. to 5d., and the result has been that prec the 
whole of the profit arising from fresh business has been absorbed. The 
reduction promisee to result in an increase of business, which shonld 
augment the net profits in the near future. There has been transferred 
out of profits to the depreciation, renewal, and reserve fund account 
the sum of £1,250, and, in addition to this, the sum of £1,030. 
lls. 6d. has been paid over to the trustees of the cumulative sinking 
fund of the joint debenture stock referred to above. From the net 
profit remaining is to be deducted the interest on the debentures 
amountiog to £2, 155. 149. 4d., the intereat om the joint debenture 
atock £1,966. 16s. 3d., leaving £8,606, 15a. 4d available for dividend. 
The directors now recommend the payment of the usual dividend 
of 6 per cent. on the ordinary shares, which, added to the 6 per 
cent. on the preference shares already paid, amounts to £8,510, 
and that the balance be divided—one-half being credited to 
the founders’ shares undivided profit account, and the remainder 
to the other classes of shares. An interim dividend of 3 per 
cent. on the ordinary shares was paid on July 1, aud the 
balance of 3 per cent. will be paid forthwith. The directors 
also recommend a dividend of 5s. per share on the founders’ abares 
Saggestiona have been made with a view to some modification of the 
capital arrangements which will be more convenient both to the 
holders of the founders’ and the ordinary shares, but will not 
appreciably alter the respective rights as between the various clasees 
of shareholders either in the profits or the eventual surplus assets, 
The suggestions will be brought forward at the general meeting. 


Dr. ABSTRACT OF REVENUE ACCOUNT. £ e. d. 
Generation of eleetriciluwuſMᷣuMDtl . ⁊ . 8,187 15 7 
Distribution of eleotri cit. . . — 6522 12 7 
Rent, rates, and ta resse q 1,857 10 11 
Management expenses, salaries, eto. — —Á icd 3,444 16 1 
Special charges, insurances, eto, ossessione 242 13 2 

14.425 7 4 
Balance carried to net revenue account e», 15018 4 7 
£29,415 11 11 

Or. £ a. d. 
Sale of current less discounts and bad debts ............... 27,013 17 5 
Kental of meters aud other ay paratus ........................ 1,324 11 11 
Connecting installation», sale uf stores, eto 676 2 4 
Rente receivable 4 ies cies „ 480 421 1 9 
Transfer fees, etꝶe . . e ee 718 6 

£29,445 11 11 

Dr. ABSTRACT OF BALANCE-SHEET. £ a. d. 
Capital account—amount receive 4 199,006 O 0 
Due from sundry tradesmen and others . 5.396 5 11 
Sandry eos 4,690 10 6 
Unclaimed dividends .......... FCC : 5 9 6 
Depreciation, renewal, and reserve fand account ......... 17,750 0 0 
Founders’ shares undivided profit account.................. 12 9 7 
Preference and ordinary shares undivided profits ......... 157 9 6 
Balance at credit of net revenue account.. . 445115 4 

£229,464 0 4 

Cr. £ a. d. 
Capital account amount expended for works ............ 216,535 3 1 
Suudry debtors for current supplied, eto..................... 9,9919 18 9 
Other debLots: sss T NEP QUO or S Urn . 11112 3 
Stores: on. hand ,,,. 761 18 9 
Stock (movable plant and tools). e 505 15 2 
Cash at bankers and in hand........... e 2,029 12 4 

£229,464 0 4 


METROPOLITAN ELECTRIC SUPPLY. 


The report of the directors for the year ending Dec 31. 1905, states 
that the capital expenditure, which at the end of 1902 amounted to 
£1,846,448. 4s. 10d., has now reached a total of £2,0:0,765. 8s , being 
an inorease during the year of £244,316. 3s. 2d. Of this total the 
sum of £598 807. 14s. 31. represents expenditure in Marylebone, which 
will be written off on completion of the purchase by the Borough 
Council. The gross revenue for the year amounted to £281,422 53. 8d . 
as compared with £261,073. 4s. in 1902, being an increase of £20,349. 
le. 8d. The cost of generation, which in 1902 was $113,746. 17s. 6d., 
amounted in 1903 to £98,592. 108. 8d., or a decrease of £15,154. 6e. 10d. 
On Aug. 7 the Company obtained judgment in the High Gourt against 
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the St. Marylebone Council for payment of the sum of £1,212,000 due 
under the award, and for the repayment of capital expended in 8t. 
Marylebone since 1901. The date originally dred by the Oourt for 
these payments was Dec. 31 last, but an extension of time was subse- 
quently granted until Feb. 29, 1904 (subject to payment on Jan. 31 of 
£60,000 on account of the capital expenditure referred to), to enable 
the Council to promote a Bill in Parliament for the purpose of borrow- 
ing the money required. On 26th ult, a further extension of time was 
granted until April 30 next, subject to payment on 3lst inst. of an 
additional sum of £15,000 on account. Meanwhile, it has been agreed 
that the Company shall retain the profits in lieu of interest on the 
amount of the award, but interest is payable to the Company in 
respect of capital expended since 1901. The arbitration held under 
the provisions of the London County Council (Improvements) Act, 
1899, in connecticn with the compulsory acquisition by the Council of 
the generating works at Sardinia-street, has resulted in the Company 
being awarded the sum of £183,150. It is expected that this money 
will epp dr received, and the new site to be provided by the Oouncil 
vested in the Oompany. During the past year the share capital of the 
Company was increased from £1,000,000 to £1,500.000 by the creation 
of 100,000 44 per cent. cumulative preference shares of £5 each. Of 
theee, 65,104 shares were taken up at par by holders of ordinary 
shares under the terms of the circular dated June 9, 1904, and a 
further 7,919 shares were subsequently disposed of at a premium. 
The loans from bankers, which on Dec. 31, 1902, stood at £390,000, 
were reduced during the year to £290,000, and now stand at £210,000. 
The Company have entered into an agreement with the Acton District 
Council for the supply of electricity in bulk for the purpose of the 
Council's provisional order. The nce at the credit of the revenue 
account, before providing for depreciation, is £142,872. 2s, The 
directors have set aside £18,000 as an addition to the depreciation and 
reserve fund, which now amounts to £116,447. 5s. 10d., carrying to 
the credit of the net revenue account the sum of £124,872. 2s., which, 
with the balance brought forward from last account and other receipts, 
makes a total of £129,587. 2s. 8d. After deducting interest on deben. 
ture stocks and loans, dividend on preference shares, and other chargee, 
there remains a balance of £89,736. 3s. 6d. An interim dividend of 
88. per share (being at the rate of 8 per cent. per annum) on the ordi- 

share capital was paid on Aug. 11, 1903, amounting to £40,000, 
and the directors recommend that a further dividend of 9s. 6d. per 
share (being at the rate of 94 per cent. per annum) on such shares be 
now paid, making a total distribution for the year of 17s. 6d. per 
share, or 83 per cent. This will absorb a farther eum of £47,600, and 
leave a balance of £2,236. 5s. 6d. to be carried forward to the next 


account. The total number of 8-c.p. lamps connected at the end of 
1903, was 823,000, being an increase of 100,000 during the year. The 
present number connected is 838,000. 

Dr. ABSTRACT OF REVENUE ACCOUNT. £ s. d. 
Generation of electricity... 8 e e 98.592 10 8 
Distribution of electricity ................ . . . .. . . 3 646 19 10 
Rents, rates, and ta res .. N 13,945 16 9 
Management expenses, salaries, etc........... . 19,096 2 5 
Law and parliamentary charges . 1 e 1,339 13 9 
Special charges, insurances, ete . TT . 1929 0 3 

138,550 3 8 

Depreciation and reserve. ꝗ æ e Te 18,000 0 0 

Total expenditure............ C - 156.550 3 8 

Balance carried to net revenue account 124,872 2 0 
£281,422 5 

Cr. £ e, d 
Sale of current (15,551,936 B.T. unit) 271,465 0 5 
Rental of meters neenon 9,547 7 2 
Rents receivable ................—.. eene EC 519 5 4 
Net proceeds of work done and goods supplied 90 12 9 

£281,422 5 8 

Dr. ABSTRACT OF BALANCE SHEET. £ s.d. 
Ospital account—amount received ................. rcc 1,847,990 0 7 
Due from sundry tradesmen and others 44,522 9 3 
Sundry creditors on open accounts .................. . 10.813 14 9 
Loans from bankers . 290 C00 0 0 
Depreciation and reserve funß0dſdſdſ ä 116447 5 10 

ance at credit of net revenue account.... 2. .. 49,736 5 6 
22, 559, 509 13 11 

Or. £ s.d. 
Capital account — amount expended ......................-. 2,090,763 8 O0 
See““... 8 25,515 15 7 
Sundry debtors for amounts paid on contracts 657 18 6 
Sundry debtors for current supplied................—........-. 100,625 15 2 
Other dente. 1,687 12 3 
Suspense accounts waiting adjustment . 25,517 0 8 
Deposits (provisional orders, eto. . ⁊ . 175 0 0 
Investments at cost e.o... . . . . 98 105 17 O 
Oash at bankers on current account . 18,665 6 9 


£2,359,509 15 11 


SOUTH LONDON ELECTRIC SUPPLY. 


The report of the directors for the year ended Dec. 31, 1903, states 
that the total receipts for the year amount to £45,273. 14s. 11d., and 
the outgoings to 235,357. 8s. 6d. After placing the sum of £4,000 to 
depreciation, thus raising the depreciation fund to £6,448. 5s. 7d., 
and writing off £4,020 in reduction of preliminary expenses, there isa 
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balance of £10,160. 16s. 1d. Out of this the Board recommend the 
payment of a dividend of £35 per cent. per annum, carry ing forward 
£410. 16s. ld. The directors have, during the past year, given 
careful and prolonged attention to the question of how best to 
deal with the item of preliminary expenses. Their view, in which 
they are supported by the opinion of counsel, is that this charge 
should be written off gradually so as rot to iaterfere with the 
payment of reasonable dividends to the shareholders in the mean- 
time. They therefore recommend that the amount should be spread 
over a period of 10 years, and they have accordingly allocated for that 
purpore the sum of £4 020 for the first year. The sume amount plus 
accrued interest at the rate of 3 per cent. per annum should be written 
off out of profits each year annl at the end of 10 years the item of 
preliminary expenses would disappear from the balance-sheet. Thè 
shareholders are asked by adopting this report to approve of the 
above arrangement. The plant, machinery, and mains have been 
maintained in a high state of efficiency. The supply of power to the 
London Oounty Council for working the tramways was commenced on . 
May 15 last, and, having been uninterruptedly continued since then. 
has considerably reduced the cost per unit sold. At the end of 1902 
there were connected to the Company's mains the equivalent of 72,601 
8-c.p. lamps ; at the end of last year tbese figures had risen to 91,902 
8-c. p. lamps, being an increase of 19,301 lamps for the year, or over 


26 per cent. At the present time the number on circuit is 92,521, 
besides which applications have been received for a further 5,000 lampe. 
Dr. ABSTRACT OF REVENUE ACCOUNT. £ F. d. 
Generation of elecu icit d By eere nnne 20,810 17 9 
Distribution of electricit . . 499 7 3 
Maintenance and repairs of public arc lamps .......... -.. 16317 6 
Renta, rates, and taxes . . 1.101 7 3 
Management expense -ꝛ—— 4 . . 3,051 18 3 
Law and parliamentary expenses 450 11 4 
Testing meters and iusuranccgee . ẽẽ 229 9 2 
BIC ⅛V mwrß . A 18,936 6 5 
245,275 14 11 

Or. £ ad. 
Sale of current per meter, after deducting bad debts ... 45,958 6 0 
Meter rentasads 8 . 898 210 
Transfer feca............. . q . e s vac NEN PA. 16 4 6 
Discount on purchase 10 17 3 
Sale of electric lampe, rental of fittings, te ... 390 4 4 


£45,273 14 11 


ABSTRACT OF GENERAL BALANCE SHEET. 


Dr Liabilities. | £ 


Capital account - amount received  ............. —— M 325 000 0 0 
Due from sundry contractors and others CM ... 6,782 12 0 
Sundry creditors on open accounts. 8 3,106 7 8 
Temporary loan secured upon the works........... e 33 800 0 0 
Depreciation fund accoueii . . ã .. 6448 5 7 
Net revenue account—balance .......... eem eene 10,160 16 1 
Unclaimed dividenßddsdsd t 2 0 
£385,500 7 4 
Cr. Assets. £ sd. 
Capital account—amount expended for works.. 323,593 10 3 
Oost of acquisition of provisional order 42,129 0 0 
Stores on hand at Dec. 31, 190 2. 4,333 11 6 
Sundry debtors for ourrent supplied . 12,126. 7 0 
Deposit with local authority for repaving streets ....... . 100 0 0 
Cash at bankers and in hand sossesessososessos 5,017 18 7 
£385,300 7 4 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 

Board of Trade units generate . 5,178,272 
Sold to consumers and used by public arc lamps............... 4,805 481 
Qasantity ublised . ta oi YR rc ERR E seamen 4,979,891 

Quantity ex- ( In batteries and motor-alternators 128,730 
pended in {is feeders aiisceosi ĩðͤ CUR eT As 52,419 - 421,660 

distribution. (Transformers . 240,511 
Total quantity accounted ſorõõ U mn . 5,401,651 
Quantity unaccounted fo • t 70, 721 
Number of lampe (equivalent in 8 c. p.) on circuit ............ 91,902 


Mr. George Ellis, J.P., who presided at the ordinary general meet. 
ing on Tuesday at Cannon-street Hotel, E.O., said that during the 
year the number of lamps had increased by over 19,000, and since the 
report was issued there had been a further satisfactory increase. Since 
the London County Council commenced running ite electrio trams in 
May all the steam power required by them had been satisfact« rily 
supplied by the Company. Counsel had advised that, prov ded 
adequate yearly provision was made for preliminary expenses, so as to 
extinguish them within a reasonable period, the dividend could be 
distributed as and when earned. The directors had, therefore, 
arranged a scale of gradual payments, commencing with £4,020, which 
would extinguish the amount in 10 years. The units sold in 1903 
were 4,805,481, against 1,093,029 in 1902, the increase due to the 
Company's own consumers being 36 per cent. The balance had been 
generated by the London County Council's plant temporarily erected 
at the worke, and to which the Company had supplied steam under 
contract. The net profits since Jan. 1 already amounted to more tban 
those in the firet six months of last year, the figures being £6,200, 
against £5,210. The overdraft at the bank in the early days of January 
had increased to £35,000. In order to liquidate that overdraft the 
directors had accepted an offer of the brokers, who undertook to find 
£50,000 of debentures bearing interest at 5 per cent. 
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HARROW ELECTRIC LIGHT AND POWER. 


The report of the directors, presented to the shareholders at the 
ordinary general meeting of the Company yesterday, was very satis- 
factory. The revenue account shows a sucplus carried to net revenue 
account of £3,381. 17s. 8d., as against £2,547. 19s. 4d. in the previous 
year. The amount at credit of the net revenue account, including 
£101. 7s. brought forward from last year, amounts to £3,676. 10s. Ad. 
Afcer paying interest interim dividend on preference shares, and 
placing an additional £1,000 to depreciation account, there isan avail- 
able balance of £1,497. 6s. 7d. Out of this the directors recommend 
that the following dividends be psid: final preference dividend, 
£360. 13s. 11d.; dividend on ordinary shares at 3 per cent., £752. 
9s. 8d., leaving to be carried forward tLe sum of £384. 3s. In order 
to induce consumers to use their lights more freely, the directors 
decided to reduce the price per unit on the maximum demand 
system, and issued an advertisement to that effect in the local 
papers early in November last. This reduction has taken place from 
Jan. 1, 1904. The number of lampe installed during the year amounted 
to 1,769; the number of units supplied to consumers was 229,452, an 
increase of 14,373 over the previous year. The works coets shows a 
considerable reduction, amounting to 1:87d. per unit, as against 2:24d. 
in 1902 and 3:02d. in 1901. e total costs amount to 2:87d. per 
unit in 1903, as against 3°43d. in 1902 and 4°32d. in 1901. A scheme 
of steam condensing and superheating will be carried out during the 
ensuing year, which will not only increase the boiler power, but will 
reduce the consumption of coal. The directors consider it desirable to 
issue £3,000 more of ordinary shares to provide the necessary funds, 
and are prepared to reccive applicatious from the shareholders. Mr. 
O. E. Ashford has resigned his seat on the Board, the vacancy bein 
filled by Mr. G. Townsend Warner, and Mr. E. M. Butler has accep 
a seat on the Board, thus filling the vacancy caused by the death of 
Mr. Charles Oolbeck. Mr. G. W. Spencer Hawes has also been added to 
the number, thus bringing the Board up to its previous strength. 


SWANSEA IMPROVEMENTS AND TRAMWAYS. 


` The report of the directors for the half-year ended Dec. 31, 1903, 
states that the 5 reeeipts amount to £15,485. 17e. 7d., being an 
increase of £1,725. 9s. 10d. upon the corresponding period of last 
year, and the expenses (including debenture and other interest) to 
£10,121. 14s. 8d., an increase of £504. 18s. The profit on the half- 
year's working is £5,364. 2s. 11d., which, added to the balance of 
£1,522. 1s. 9d. brought forward, makes a total of £6,686. 4s. 8d. at 
the credit of profit &nd loss account. The directors recommend that 
this sum be allocated as follows: to be placed to reserve fund and 
applied in reduction of balance of advances due to the British Electric 

action Company, Limited, £1,000 ; to dividend on 984 preference 
shares at the rate of 6 per cent. per annum, £295. 4s ; to dividend on 
4,016 preference shares at the rate of 5 per cent. per annum, £1,004 ; 
to dividend on 13,000 ordinary shares at the rate of 24 per cent. for the 
year, £35,250; to be carried forward to next account, £1,137. Oe. 8d. 
An action brought by the Corporation to determine their rights of 
n of the Company's undertaking under the various Acta of 

arliament, more particularly that of 1882, has been decided by Mr. 
Justice Buckley in a manner favourable to the Company. The con- 
struction of the Swansea Corporation tramways and light railways has 
been commenced by the Corporation. When completed, the lines, as 
previously stated, will be leased to the Oompany. It is anticipated 
that one section will be opened for public traffio in the early summer. 
The working of the Mumbles Railways and Pier shows a profit of 
£738. 16s. 8d., which, deducted from the deficiency of £2,543. 10s. 6d. 
for the half-year ended June 30, 1903, leaves a net deficiency of 
£1,804, 13s. 10d. on the year's working. In terms of the agreement, 
this amount is to be provided by the British Electric Traction Com- 
pany. The exceptionally wet weather during the greater part of the 
year seriously affected the traffic. 


W. T. HENLEY'S TELEGRAPH WORKS. 


The report of the directors for the year 1903 states that a net profit 
has been mado of £44,450. 3s. 6d. After payment of directors’ and 
suditors’ fees, debenture interest and income tax, and making the 
usual allowance for depreciation of buildings, plant, machinery, etc., 
there remains £36,742. 158. 6d., making, with £25,967. 133. 11d. 
brought forward from last year, a total of £62,710. 7s. 53. The 
directors have transferred £1,000 to thc debenture redemption sinking 
fund, and they recommend the payment of a dividend on the ordinary 
shares at the rate of 15 per cent. (less income tax), including the 
interim dividend of 6 per cent. paid on Sept. 1 laat. These payments 
will, together with the preference dividend for the year, amount to 
£35,125, leaving a balance of £27,585. 7s. 5d. to be carried forward. 


COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC 
LIGHTING. 


In their report for the year ended Dec. 31, 1903, the directors state 
that the capital expended during the year under review in respect of 
the Oompany's London districte amounted to £133,772. 6s., making 
the total expenditure on account of those districts up to Dec. 31 last 
£1,500,088. 19s. 11d. The balance from last account amounted to 
£4,956. 7s. 1d., and the balance from revenue account was £70 972. 
15s. lld., making a total available revenue for the year 1903 of 
£75,929. 3s., from which should be deducted interest on the first and 
second debenture stock, including interest on instalments paid in 
advance and interest on temporary loans to Dec. 31, 1905, less income 
tax, £27,874. 168.; interim dividend on 30,000 6 per cent. preference 
shares for half-year ended June 50, 1903, less income tax, £8,512. 10a. ; 
interim dividend on 40,000 ordinary shares at 4 per cent. per 


annum for half-year ended June 30, 1903, less income tax, 
£7,565. 13s. 4d. ; amount carried to reserve for depreciation, 
repairs, renewals, etc., £10,000 ; amount carried to contingency 
account, 8500; leaving for further distribution £21,476. 3s. 8d. 
The directors now recommend: (1) that payment of the interim 
dividend on the 30.000 6 per cent. preference shares for the half. 
year ended June 30, 1903, less income tax, be confirmed ; (2) that 
payment of the interim dividend on the 40,000 ordinary abarer, at the 
rate of 4 per cent. per annum, for the half-year ended June 30, 1908, 
less income tax, be confirmed ; (3) that a further dividend on the 
30,000 6 per cent. preference shares for the half-year ended Deo. 31, 
1903, lees income tax, be declared ; and (4) that a further dividend on 
the 40,000 ordinary shares for the half-year ended Dec. 31, 1903, at 
the rate of 4 per cent. per annum, less income tax, be declared, and 
that the said dividends be paid to all Bhd sl ade registered at 
March 3, 1904. This will &beorb £16,220. 166. 8d., and leave 
a balance of £5,255. 7s. to be carried forward. In order to 
provide the necessary funds for the development of the Company's 
business, an issue of £250,000 4} per cent. second debenture stock 
was made in April of last year at the price of 105 per cent. The 
London Electric Supply Corporation, Limited, applied to Parliament 
last year for an extension order in competition with this Oompany 
throughout the borough of Oamberwell. The Board of Trade, how- 
over, after holding a public enquiry and hearing evidenoe on both sides, 
refused to grant the order. The Borough Council of Bermondsey again 
applied for a competing order for St. Olave, but the Board of Trade, 
without taking evidence, refused to grant the order. The directors 
ropose to change the name of the Company to the ‘‘ Oounty of London 
lectric Supply Company, Limited." The necessary resolution embody- 
ing the above proposal will be submitted for approval at the share- 
holders’ meeting to be held on the 14th iust., and, if approved, will 
then be submitted for confirmation as a special resolution to an extra- 
ordinary general meeting which will be subsequently convened. 


Dr. = xal rod UF REVENUE ACCOUNT. " d 8. d. 
Engincers' salaries and w (generation) ..... "—— € : 4 4 
Coal and other fuel ....... Eus oi CC 15,956 6 7 
Oil, waste, water, etee 2 1,886 9 5 
Repairs of buildings and plant . .... 3,660 6 9 
Eogineers' salaries and wages (distribution 4741 1 6 
Repairs and maintenance ............scccssenssrescesceeseceeees 1,746 8 8 
Rents payable and rates, taxes, and insuranoe ............ 7,760 12 2 
Directors’ fees, wages, and proportion of salaries ...... .. 6,54 0 9 
Printing, stationery, and postage . 1,367 0 O 
General charges, advertising, and travelling. 2,031 9 7 
e . 157 10 0 
Auditors’ fees — Board of Trade and Company ͥ . 359 0 0 
Legal charges . ————— A 248 13 2 
Reeerve for bad debt . ã . 200 0 O 
Depreciation of office furniture e 222 4 10 
Amount written off general suspense aocount............... 594 11 9 

64,181 19 6 

Less repairs and renewals as above 5,406 15 5 
48,775 4 1 

Balance carried to net revenue account pee 70,972 15 11 
£119,748 0 0 

Or. £ 8. d. 
Receipts from sale of current 106,316 7 4 
Rental of mettre 5,700 18 2 
Testing e ð ᷣ Pres aaepe Eod hsa 8 2 0 
Rents receivable, discounts, eto eese 2,101 10 11 
Transfer fob MCN 66 1 0 
Interest and dividends receivable ...... . ........... ......... 6,861 15 1 
Profit on investments realised and commiseions........ ... 1,698 5 6 

£119,748 0 0 
AssrRACT OF BALANCE-SHEET. 

Dr. Liabilities. £ s. d. 
e, ceat tes eer Er ENT Ue eels 700,000 0 0 
44 per cent. debenture stock q e 400,000 0 0 
44 per cent. second debenture stock ...... . .................. 250.000 0 0 
Loans against security q N 75.500 0 0 
Reserve for depreciat on, repairs, ettte . 65044 7 1 
Reserve (from premiums on shares) q . 5, 0 0 
Sundry creditors on open accounts, and bills payable ... 66,052 9 3 
Balance at credit of net revenue accounrt 21,476 3 8 

£1,551,073 0 0 

Cr. Assets. 2 8. d. 
Capital account — amount expen dell 1,500,088 19 1 
Stores on hand....................... q eʒ J 23,681 10 9 
Lands, buildings, et «. . ẽ 11.122 10 0 
Preliminary expenses and suspense account i 19 1 
Investments in associated supply companies ............... 120,485 9 8 
Head office furniture, books, eto 1,915 19 3 
Sundry debtorrrrre E ꝓ U e 65,873 3 5 
Cash at bank and in hand ã . 5,540 "7 11 

£1,551,073 0 0 

STATEMENT oF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in Board of Trade units . 8,130,515 
Quantity sold to private consumers by meter. 5,754,633 
Quantity used on work . TER a 534,249 
Total quantity accounted four ctm een 6,288,882 
Quantity not accounted for—-̃ . . 1,841,633 


Total maximum supply demanded (kilowatts). s... 0. . . 
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LONDON ELECTRIC SUPPLY. 


The ordin eneral meeting of this Com was held on Tuesda 
at Winchester . House, E. O. j nd A 

Mr. Robert H. Benson, who presided, said that the gross revenue 
for the year under review amounted to £77,190, or a decrease of 
£1,145; but the net revenue was £36,177, against £35,342, an 
increase of £835. The saving in expenditure had been entirely in the 
cost of generation, The number of lamps had increased by 17,877, 
and the units sold had increased. 1t might be asked why tho Company 
made less in gross with more lamps and an inorea«e in units sold. The 
answer was—competition. The price now was 44d. per unit, but the 
Compeny made more in net at a lower figure than at a higher price. 
It was more profitable to do a large business on a small margin of profit 
than a small business on a large margin of profit. The improvement 
in revenue from the contract with the London County Council to supply 
power for the South London tramway did not begin until Jan. 17 of 
the current year, so that last year's accounts had not benefited. The 
Company's experience since then had been satiefactory, and the con- 
tract had tended to reduce the cost of generation. The Company, 
he expected, would sell 8,000,000 or 10,000,0000 units this year. 
The contract was at a cheap rate, but the load came upon 
the engines chiefly in the daytime, when they were running light. 
The capital expenditure during the year amounted to £36,198 which 
was a small amount for a company with such an area and a growing 
busin-ss. The directors could now forecast a capital expenditure of 
£258,000, but the whole of that was not likely to be required in the 
current year, The Company had borrowing powers unexercised for 
£245,000 in debenture stock, but they could not be run too fine. He 
hoped that at some time it would be possible to provide capital expendi- 
ture by the issue of ordinary shares, but as that time had not come, 
the best course open was to increase the issue of preference shares. The 
time had arrived when the growing business required that the Board 
should be increased, and Mr. Robert Norton and Sir William Pollitt 
had been appointed additional directors. 

The report was adopted, also a resolution for the creation and issue 
of 20,000 new £5 preference shares. 


LONDON UNITED TRAMWAYS (1901) LIMITED. 


An extraordinary general meeting was held on Wednesday at the 
offices, Chiswick. The following resolution passed at an extraordinary 
general meeting held on the 22nd ult. to approve Bills now being pro- 
moted in Parliament were confirmed : (1) For conferring powers on 
the Company for constructing tramways and widening and altering 
rosds and acquiring lands in the counties of Middlesex, Bucks, Surrey, 
and London ; and (2) for empowering the Company to construct rail- 
ways between certain of their existing and authorised tramways and 
the Hammersmith Station of the Metropolitan District Railway 
Company. 


NEW COMPANIES REGISTERED, 


Tramways Extension Syndicate. — Capital, £5,000. Object: 
to acquire or construct aud work (by electricity, steam, horse, or other 
power) tramways, railways, etc. 

Hove and Worthing Electric Tramways, Limited.—Oapital, 
£100,000. Object: to carry on the business of carriers of passengers 
and goods, manufacturers of and dealers in railway, tramway, electric 
apparatus, etc. Registered office: Donington House, Norfolk- 
street, W.O. 

Musselburgh Construction Syndicate, Limited. — Capital, 
£76,000. Objects: to adopt an agreement with the National Electric 
Construction Company, Limited, and to carry on the business of 
raiiway and tramway proprietors, suppliers of electric light and power, 
electrical engineers, eto. Registered office: 34, Victoria-street, S. W, 

Cleminson Elecric Lamp Attachment, Limited. — Capital, 
£22,500. Objects: to Pn an agreement with N. Olemineon, and to 
carry on the business of electric light engineers, electricians, dealers in 
eleotrical, telegraph, telephone, and traction supplies and appliances, 
raanufacturers of electrical plant, etc. Registered office: 19 and 20, 
York-chambers, 27, Brazennose-street, Manchester. 


E 
CONTRACTS FOR ELECTRICAL SUPPLIES. 


Gijon (Spain).—The Municipality requires tenders for a telephone 
line between Gijon and Gala de Siero by March 22. 

Retz (Lower Austria).—The Municipality require tenders for the 
installation, etc., of an electric light works. Tenders by March 20. 

Seville (Spain).-—The Department of Commerce, ete., at Madrid 
require tenders for installation and working of tramways at Seville by 
March 21. 

Plasencia (Spain).—The Municipality require tenders for installing 
and working an electric lighting undertaking concession. Tenders 
by March 28. 

Panta Arenas, Chile (Straits of Magellan).—Tenders are 
required for the electric lighting of the town for five years from Jan. 1, 
1905. Tenders by June 28. 

Wrexham.—The Town Council invite tenders for stores, including 
various elestrical fittings. Particulars from the Borough Electrical 
Engineer. Tenders by March 12. 

Kilmarnock. — The Corporation invite tenders for the various plant 
in connection with electric lighting and tramways for the burgh, 
Particulars from the Town Olerk. Tenders by March 14. 


Aberdeen.—The Electric Lighting Committee invite tenders for 
two water-tube boilers and accessories. Specification, etc., may be 
obtained from the Engineer. Tenders by dlst inst. See advertise- 
ment. 

Glasgow.--The Corporation invite tenders for the construction of 
new tramways. Specification, etc., can be obtained from Mr. John 
Young, general manager, 88, Rentield-street, Glasgow. Tenders by 
11 a.m. on 21st inst. 

Preston,—The Tramways Committee invite tenders for surface 
condenser cooliog tower st new power station. Spe ifientions, ete., 
may be obtained from Mr. Walter H. Tittensor, 25, Burrow-road, 
Preston. Tenders by 19th i st. 

Rugby.—The Urban District Council invite tenders for the con- 
struction and erection of a refuse destructor. Specifications, etc., may 
be obtained at the office of Mr. D. G. Macdonald, A.M.I.C.E., 
surveyor to the Council. Tenders by March 28. 

London, W. Tlie London County Council invite tenders for a 
30-ton electric jib crune for Greenwich electricity generating station. 
Specifications, etc., msy be obtained at the County Hall, Spring- 
gardens, S. W. Tenders by 10 a.m. on 22nd inst. 

Stockport.— The Electricity Committee invite tenders for the 
supply of one 500-kw. steam generator. Specifications, etc., may be 
had on application to Mr. A. J. H. Carter, Electricity Works, Stock- 
port. Tenders by 25th inst, See advertisement. 

Gainsborough.—The Urban District Council invite tenders for 
telephone instruments, fire alarms, and connecting overhead wires, 
Specification from Mr. R. W. Fraser, electrical engineer to the Council, 
Tenders by March 16. See advertisement in former issue 

Brighton.—The Town Council invite tenders for erection and 
completion of proposed new converter bouse, cable culverts, etc. 
Specific ition, etc., obtained at the office cf Mr. Francis J. Tillstone, 
Town Hall, Brighton. Tenders before 10 a.m. on 14th inst. 

Swindon. -The Corporation invite tenders for the electric lighting 
installation at the car depot Specifications, etc., may be obtained at 
the offices of the engineers, Messrs. Lacey and Sillar, 2, Queen Anne’s- 
gate, Westminster. Tenders by 25th inst. See advertisement. 

Newport.—The Corporation invite tenders for tramrails and fish- 
plates (British standard section aud specification) and setts for 
tramw:y work. Specifications, etc., may be obtained from the 
Borough Engineer, Town Hall, Newport. Tenders by 17th inst. 

Sunderland.—The Corporation invite tenders for the supply of 
indiarubber-covered cables from April 1, 1904, to March 31, 1905. 
Specific tions, etc, can be obtained from the Borough Electrical 
Engineer. Tenders by March 31. See advertisement in last issue. 

Bilbao.—Tenders are required by the Technical School for a number 
of dynamos and motors of various types, a gas-engine, and accamulator 
battery. Particulars may be obtained from the Secretary of the 
Escuela de Ingenieros Industriales de Bilbao. Tenders by April 12. 


Wallasey.—The Urban District Council invite tenders for the 
supply and delivery of alternating-current transformers required 
during the next two years. Specifications may be obtained from 
Mr. J. A. Crowther, Sea View-road, Liscard. Tenders by March 16. 


Dartford.—The Urban District Council invite tenders for the con- 
struction and working for a term of years of electric railways. Speci- 
fications, ctc., may be obtained from Mr. W. Kay, Council Offices, 
Dartford, Kent. Tenders by March 26. See advertisement in last issue. 


Aston Manor.—The Corporation invite tenders for two water-tube 
boilers, superheater, and mechanical stoker. Specifications from 
Mr. T. J. Ballard, Electricity Works, Ohester-street, Aston Manor. 
Tenders before 12 ncon on March 14. See advertisement in former issue, 


Leavesden (near Watford).—The Metropolitan Asylums Board 
invite tenders for installations of fire alarms and telephones at the 
asylum. Specifications, etc., may be obtained at the office of the 
Board, Embankment, London, E.C. Tenders by 10 a.m. on 
22nd inst. 

South Shields.—The Corporation invite offers for the lease of 
certain of the tramways to be constructed in the borough, together 
with the stables and depot. Particulars can be obtained from Mr, 
J. Moore Hayton, Oourt-buildings, South Shields. Tenders by 
March 12. 

Walsall.—The Guardians invite tenders for the installation of 
electric light at the new ne at the workhouse, Pleck-road, 
Walsall Specifications, etc., may be obtained on application to Mr. 
A. H. Lewis, Union Offices, 29, Leicester-street, Walsall. 
by 16th inst. 

Ballinasloe (Ireland). —Tenders are invited for two clectric motors, 
to be driven from the existing plant, for the Joint Committee of 
Munagement of the District Lunatic Asylum, Ballinasloe. Specifica- 
tions may be seen at the office of Mr. J. Smith, M.I.O. E. Tenders by 
2 p.m. on March 12. 

Handsworth (near Birmingham).—The Urban District Council 
invite tenders for supply and delivery of permanent way, pavement, 
roadwork, and overhead equipment. Specifications, etc., can be 
obtsined from Mr. H. Ward, clerk, Council House, Handsworth. 
Teuders by 30th inst. 

Keighley.—The Corporation invite tenders for rails, overhead 
equipment, sect'on boxes, bonds, cars, cables, switchboard, and care 
shed. Specifica ions etc., can be ob'ained on and aft- r the 14th inst. 
from Mr. Altred Lister, borough treasurer, Town Hall. Tenders 
before 10 a m. on March 25. 

Warrington.—The Electricity Conimittee invite tenders for 12 
months’ supply of electric motors. Specitications, ete., can be obtained 
on application to Mr. F. V. L. Mathias, A. M. I. E. E., borough electrical 
engineer, Howley, Warrington. Tenders by 12 noon on 14th inst. 
Sec advertisement in last issue. 


Tenders 
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Warrington.—The Electricity Committee invite tenders for 12 
months’ supply of paper-insulated cables. Specitications, ete., can be 
obtained on application to Mr. F V. L. Mathias, A. M. I. E.E., borough 
electrical engineer, Howley, Warrington. Tenders by 12 noon on 
14th inst. See advertisement in last issue. 


Kettering.—The Urban District Council invite tenders for the 
wiring of the arc and incandescent lighting circuits and fittings at 
their generating sta ion. Specifications, etc., may be obtained trom 
Mr. John Bond, Council Offices, Market-street, Kettering. Tenders 
by 16.h inst. See advertisement in last issue. 

Lincoin.—The Corporation invite tenders for one marine-type 
water-tube boiler and one high-speed engine coupled to a continuous- 
current dynamo. Specifications, etc., may be obtained from Mr. 
Stanly Clegg, Electricity Works, Brayford Side North, Lincoln. 
Tendeis by 21st inst. Seo advertisement in last issue. 

Leek.—The Urban District Council invite tenders for electricity 
meters Specifications can be obtained at tbe oftices of Messrs. 
Burstall and Monkhouse, consul'ing engineers to the Council, 14, Old 
(Jucen-street, Westminster, S.W., on and after March 7. Tenders by 

12 noon on March 14. See advertisement in last iesue. 

Newport (Mon.).—The Corporation invite tenders for boosters, 
balancers, etc., switchboards, tramway poles and brackets, overhead 
materials, section p'llars, cables, and troiley wire. Specifications may 
be obtained from Mr H. Collings Bishop, M. I. E E., Town Hall. 
Tenders before March 21. See advertisement in last issue. 

Plymouth.—The Corporation invite tenders for the supply cf 
electricity meters, transformers, aud cables (paper insulated) during 
the 12 months ending March 31, 1905. Specifications, etc., may be 
obtained from Mr. E. G. Okell, borough electrical engineer, Prince 
Rock, Plymouth. Tenders by 19th inst. See advertisement. 

Hearts of Oak Benefit Society. —The Society invite tenders for 
electric lighting, gas lighting, heating, and ventilating, bells and 
telephones, lifts and enclosures, for new offices at Euston-road, 
London. Particulars from the Chairman of the Building Committee, 
17, Charlotte-street, Fitzroy-square, London, W., not later than 
18th inst. 

Norwich.—The City Council invite tenders for underground cables, 
rabber-covered wires and accessories, incandescent lamps, continuous- 
current me‘ers, and motor for 10-ton travelling crave. Specifications, 
ete., may be obtained from the City Electrical Engineer, Corporation 
Electricity Works. Tenders by 10 a.m. on March 14. See advertisc- 
ment ia last issue. 


Poplar.—The Borough Council invite tenders for two 1,000-kw. 
turbo-driven three-phass alternating-current generators and condersing 
plant. Specifications, etc., may be obtained at the offices of the 
Borough E ectrical Engineer, Electricity Works, — Glaucus-street, 
Bro-vley-by-Bow, E. Tenders by 9 a. m. on March 12. See adver- 
tisement in last issue. 

Bootle. The Corporation invite tenders for the supply of a onc- 
horse emergency telesc pie tower wagon, to be used for the maintenance 
of the overhead line equipment of tramways. Also a motor wagon for 
the same purpose, d iven by any form of readily.started motor or 
eogine. Tenders before 10 a.m. on 21st inst. Particulars from the 
Borough Electrical Engineer, Pine-grove, Bootle. 

Londonderry.—Tecders are invited for carrying out the following 
works at the District Lunatio Asylum : (Section A) steam set boiler, 
pipework, switchboard, etc.; (B 1) wiring and cables to villa; (B 2) 
wiring aud cables to new block. Specifications, etc., may be obtained 
at the office of Mr. R. V. Macrory, consulting engineer, Strand, 
Londonderry. Tenders before 12 noon on March 17, 

Govan.—The Corporation invite tenders for the purchase of three- 
wire Ediswan main switchboard, arranged for eight three. wire 
feeders, six dynamos, battery, and balancer, also for three-wire booster 
by the British Thomson-Houston Company, Limited. Particulars 
may be obtained from the Burgh Electrical Engineer, Helen-atrect, 
Govan. Teoders by March 29. See advertisement in last issue. 


Middlesex.—The Light Railways Committee of the County Council 
invite tenders for the work and materials required in the construction 
of the permanent way (for electric traction), bridge work, and road 
widenings connected with four lines of double track, junctions, etc. 
Specifications, etc., may be obtained from Mr. H. T. Wakelam, 
M.I.C.E., county engineer, Middlesex Guildhall, Westminster. 
Tenders by March 14. 


Stepney.—The Electrical Committee invite tenders for the supply 
aud erection of one 1,000-kw. steam-turbine-driven double-current 
yenerator ; and four wa'er-tube Babcock and Wilcox boilers, econo- 
misere, induced-draught apparatus, steam and other pipework, motor- 
driv-n feed pump, and accessories. Specifications may be obtained at 
27, Osborn-street, Whitechapel. Tenders by March 14. See adver- 
tisement in former issue. 

Wimbledon.—The Urban District Council invite tenders for the 
supply of engine-room stores, cables, joint boxes and jointing 
material, transformers, meters, lubricating oile, and incandescent 
lamps and carbons to the electricity department during the year ending 
March 31. 1905. Speciſications may be obtained from the Chief 
Electrical Engineer, Electric Light Works, Durnford-road, Wimbledon. 
Tenders by March 18. Sce advertisement in former issue. 

Iford.—The Urban Distri: t Council invite tenders for the supply 
and erection of the following plant: ore 1,000-kw. steam dynamo, 
comprising vertical engiue coupled direct to multipolar dynamo; 
extensions to main switchboard and cable connections; works dis- 
tributing switchboard; condensing plant, comprising surface con- 
denser, motor-driven pumps, water-cool ng tower, and pipework ; 
water-purifying plant; pipework ; feeder and pilot cables, feeder 
pillar, and joint-boxes, Specifications, ete., may be obtained from 
Mr. John W. Fenton, Town Hall, Ilford, Essex. Tenders by 
March 22, See advertisement in former issue, 


RESULTS OF TENDERS. 

Leek.—The Electricity Committee have accepted the tender of Mr. 
J. Richards, Burton, at £24, for wiring at the generating station. 

Newoastle.—The Town Oouncil have accepted the tender of the 
Campbell Tile Company for the laying of the floor of the electric 
supply station. 

Glasgow.—The Elec!ricity Committee have accepted the tender of 
the Electrical Compsny, Limited, for providing and erecting six motor- 
generators at £9,958. 

Swindon.—The Oorporation have accepted the tender of Messrs. 
Webb and Sons, Leicester, for the wiring of the Euclid-street higher 
elementary school for electric lighting. 

Lowestott.—The Council have accepted the tender of Mr. A. G. 
Beckett, at £107. 19s., fo building the store for the joint use of the 
tramways and electric supply department. 

Erith.—The Urban District Council have ordered from the British 
Westinghouse Electric and Manufacturing Company, Limited, a 
bOO-kw. three-phase engine-type alternator to operate at 3,000 volts 
50 cycles, 

Heath Asylum.—The Sir Hiram Maxim Elcctrical and Engineer- 
ing Company, Limited, have received from the London County Oouncil 
Asylums Committee a contract for a year's supply of lamps to the 
Hesth Asylum. 

Brighton.—The Lighting Committee have accepted the tender of 
the Giasgow Electric Crane and Hoist Company, Limited, Parkhead, 
Glasgow, at £1,1C0, for a 20-ton 4-motor electric crane for the 
Southwick power house. 

Canterbury.—The Drainage Committee have accepted the tender 
of Messrs. W. H. Allen, Son, and Oo., Bedford, at £970, for the 
supply and erection of four motor-driven centrifugal pumps for lifting 
sewage at their sewage farm. 

Salford.—The Council have accepted the tenders of Messrs. T. and 
R. Lees, Hollinwood, for steam inlet piping to engine from boiler, eto., 
£71; improved friction clutch, etc., 242 10s.; and two rope pulleys, 
three driving pulleys, etc., £96. 

Newport. —The Town Council has adopted the recommendation of 
ite Electricity Committee to purchase 10 electric cars from Messrs. Dick, 
Kerr, and Co. for £5,046, and air-brake equipment for six cars, to be 
used on the Stow-hill service, for £450. 

Whitehaven.—The Town Council have received the following 
tendere: electric glow lamps, Edison and Swan and Defries and Sons ; 
meters Ferranti, Limited; fuse boxes, Reason Manufacturing 
Company, for 12 months ending March 31, 1905. 

Bury.—The Council have accep'ed the following tenders: copper 
lams. Samuel Gregeon, Olerk.street ; lamp pillars, Harper and 
Sutchffe, Manor-street ; steam tubing and fittings John Jardin, Market- 
street, and W. A. Platt and Son, Walmersley-road. 

Ealivg.—T)lie Corporation have accepted the tender of Mess s. 
Siemens Bros. and Oo., Limited, at ,811. for Siemens-Paxman 
steam alternator; and that of Messrs. Bertrams, Limited, of Edinburgh, 
at £2,360. 10s., for the central surface condensing plant. 

Automatic Telephones.—The tender of the Private Wire and 
Telephone Iusta lation Company, 5, Pulmer-street, S. W., has been 
accepted for installing a complete system of automatic intercommuni- 
cation telephones in the new offices of the Engineer now nearing oom- 
pletion in Norfolk-street, Strand. 

Wiring.— The M4y-Ostway Fire Appliances, Limited, have accepted 
the following tenders for wirin buildings for direct connection with 
the fire brigades: National Telephone C »mpany—Messrs. Fleming, 
Reid, and Co 's mills, etc., Greenock, and Theatre Royal, Edinburgh ; 
Messrs. Wm. Douglas, Limitcd— Lyceum Theatre, Edinburgh. 

Hall.—The North-Eastern Railway Company have placed a contract 
for an extensive installation of power signalling at the new Paragon 
Station, Hull, with Metsrs. Mackenzie and Holland, of London and 
Worcester, the agents of the Westinghouse Brake Company. The 
apparatus will be of British manufacture, being made at the works of 
the Westinghouse Brake Compeny, Limited, king's Oross, London. 

Colliery Plant.—Mes:rs. Ernest Scott and Mountain Limited, 
Olose Works, Newcastle-on-Tyne, have reported the following contracts 
for electrical transmission of power machinery : two of their enclosed 
central - valve compound engines of 400 i. h. p. direct-coupled to two of 
the firm's multipolar continuous-current generators, each of 250 kw. 
capacity, for the Horden Collicries, Limited, Shotton Oollicry, near 
Castle Eden : two coupled compound horizontal steam-engines, each of 
300 i.h.p., driving by ropes on to two continuous-current generators, 
each of kw. capacity, for the Moss Bay Hematite Iron Company, 
Beckermet Mines, Cumberland. Also engines for the Oharlow and 
Sacriston Ooal Company and for H. Stobart and Oo., Etherley Grange 
Colliery : and an electric pumping plant for the Stockingford Oollierv, 
near Nuneaton. 


Nelson.—Thc Corporation has come to an arrangement with the 
Burnley Corporation, under which the latter are to take a lease of the 
Nelson tramway for seven years from March 31, 1902, the rental to 
be £830 per annum ; the Corporation of Nelson to repair and main- 
tain the permanent way and overhead equipment, the Oorporation of 
Burnley paying the actual cost thereof, plus 5 per cent. for supervision; 
the Corporation ot Nelson to provide at their own cost all setts, if any 
required in substitution for the lava sette with which a portion of the 
road is paved ; the Corporation of Nelson to supply electricity for 
tramway purposes in Nelson and Brierficld at the price of 2d. per unit 
at the switchboard at the Nelson electricity works, as previously 
arranged ; upon any renewal of the lease at the expiration of seven 
yeais, the rent to be subject to revision |in accordance with the 
iucreased earning capacity of the section, as indicated by the gross 
receipts, 
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Seventy pounds was drawn on one day in connection with Thornton 
games. 


BUSINESS NOTES. 


TRACTION. 


Reading.—Tenders are to be invited for six bogie care capable of 
seating 70 passengers. 

Colwyn Bay.—The Urban District Council will oppose the North 
Wales Power and Traction Bill. 

Scarborough.—The Scarborough tramways are to be formally 
opened by the Mayorees on April 30. 

Brighton.—The Brighton Corporation has decided against the 
introduction of tramways on the Marine Parade. 

Liverpool—The Liverpool Council have sanctioned the purchase of 
a large site in Hatton-garden for tramway offices. 

Dougias.—The Douglas municipal tramway profit of last year of 
£2,350 has been applied to the relief of the rates. 

Belfast.—The Borough Council has decided to proceed with the 
Bill for permissive power to purchase the tramways. 

Birkenhead.—The Tramway Committee are applying to the Board 
of Trade for a loan of £5,000 to provide top back covers on the 
tramcars. 

Devonport.—The Admiralty has decided to substitute an electric 
tramway for the present train service between the north and south 
dockyards. 

Now Derbyshire Tramway.—It is proposed to construct a tram- 
hip between Rowsley and Cromford, with a prospect of an extension 
to Sheffield, the cost being stated at £20,000. 

Exeter.—The 5 company have agreed with Mr. Lucas with 
respect to the purchase of land on which to build the tramway depót. 
The agreement is to be confirmed by the Council. 

Southport.—The Town Council has appointed the chairman and 
Councillors Jones and Travis as a sub-committee to consider the cost 
of the electrification of the pier tramway service. 

Winding-up Court.—The petition for the winding-up of the Electric 
Tramways Oonstruction and Maintenance Company, Limited, of F. H. 
Barr and others has been dismissed, without costs. 

Llandilo.—The Urban District Council has decided to support the 
proposed light railway between Lampeter and Llandilo, and to con- 
tribute a sum not exceeding £100 towards the cost. l 

Berlin.—It is announced that the combined elevated and under- 
ground railway will, as the result of the company’s first year's working 
on their own account, pay a dividend of 34 per cent. 

Altrincham.— The Urban District Council has appointed repre- 
sentatives to confer with the Denton Urban District Oouncil upon a 
suggested alternative route from Denton to Woodley. 

Worcester.—The Corporation are bringing pressure to bear on the 
tramway company to force them to construct at once the Bath-road 
tramways, which should be completed by the 17th inst., and have not 
yet been commenced. 

West Bromwich.—The Board of Trade certificate for the Bromford- 
lane and Spon-lane sections of tramways has been received, and the 
service was commenced on Wednesday last. This completes the West 
Bromwich tramway scheme. 

Ormsby.—The negotiations between the North Ormsby Urban 
District Council and the Imperial Tramway Oompany with respect to 
the extension of the company’s system have not so far been successful, 
and the Council is still opposing the company’s Bill. 

Manchester. — The Oorporation Tramways Oommittee have 
approved a grant of £50,000 to the relief of the city rates, the sum 
representing the profits on tramway running for 12 months. The sum 
placed to the relief of the rates last year was £30,000. 

Witney, Burford, and Andoversford Light Railway.—The 
Light Railway Commissioners have submitted to the Board of Trade 
for confirmation an order authorisirg the construction of a light 
railway from Witney (Oxford) to Andoversford (Gloucester). 

Hertford.—The Board of Trade have confirmed the County of 
Hertford Light Railways (No. 1) Order, 1904, authorising the con- 
struction of light railways in the parishes of Arkley, Barnet Vale, 
Chipping Barnet, Bushey Rural, Bushey Urban, and Watford Urban. 

Ripon.—At a recent meeting of the Rnral Oouncil, attention was 
drawn to the need of a light railway from Ripon to Kirby-Malzeard. 
The Corporations of Leeds and Harrogate will not provide funds for 
Lae construction of this. A further report on the matter is to be 

e. 

Glasgow.—The Corporation passed a minute containing an account 
of the negotiations between the Tramways Committee and the Cale- 
donian Railway Oompany and the Distillers’ Company with reference 
to taking a supply of water from the canal for condensing purposes at 
Pinkston power station. 

York.—At the annual meeting of the York Tramway Company the 
chairman alluded to the indecision of the Corporation on the queation 
of purchase, Until this was cleared up the electrification of the lines 
could not be decided. The delay in the decision would cause much 
inconvenience to the public. 

New Hertfordshire Light Railways.—The Board of Trade has 
confirmed the County of Hertford Light R:ilways (No. 1) Order, 1904, 
authorising the construction of light railways in the parishes of Arkley. 
Barnet Vale, Obippiog Barnet, Bushey Rural, Bushey Urban, and 
Watford Urban, in the county of Hertford. 

Kirkcaldy Tramways.—During the first year's working of Kirk- 
caldy Oorporation tramway the cars have carried 2,580 000 passengers, 
The largest amount drawn for one week on the single line was during 
the annual holidays in July, when the receipts reached £268, 


street was approv 

service, at the last meeting of the urban sanitary authority. The 

com pany has agreed to pay £16,400 towards the rebuilding of the 
n 


IS WENNS... 


Swansea.—The Glamorgan Oounty Oouncil have informed the 


Swansea Tramways Committee that they will construct the line on the 
Olydach-road beyond the Morriston boundary, This determines the 
power of the Oorporation to construct the lines, 
and Co. will do the work, which consists of two miles three furlongs 


Messrs. Dick, Kerr, 


of line. | 
Bath.—The Proper to lay electric tramlines through Manders. 
subject to cortain restrictions as to the hours of 


bridge, if the new bridge is made of ample strength to carry 
their line, and the Oorporation have agreed to this. 

Soothill Tramways BilL—The Standing Orders Committee in the 
House of Commons yesterday heard the objection of the promoters of 
the Soothill Urban District Tramways Bill to the locus standi of the 
Wakefield and Distriet Light Railway Company and the Yorkshire 
Electric Tramways Oonstruction Syndicate to oppose the Bill. The 
committee decided to allow the locus standi of the petitioners, 


North-Eastern Railway.—The electric train trials on the ine 
mouth branch have been interrupted recently, owing to the breakage 
of an engine-shaft in the Wallsend power station. We also understand 
that the severe weather and the snow have caused considerable trouble 
in the collection of current from the third rail. The interruption in 
the trials is likely to delay the opening of the lines for eleotric traction. 


Burnley.—The Tramway Committee report that they have arranged 
to psy £830 per year to the Nelson Corporation for the running rights 
over the electrio tramway system through their area, Nelson to repair 
and maintain the permanent way and overhead equipment. The com- 
mittee have not agreed with the Urban District Oouncil of Brierfield. 
If their offer to Brierfield was not accepted, the matter would go to 
arbitration. 

Barrow.—At a conference between the Corporation and the Dalton 
Urban Council as to the 5 of an endeavour to effect an 
arrangement for the extension of the Barrow tramway system to 
Dalton, or, in the alternative, to the watering trough on the Abbey- 
road, or to the borough boundary at the foot of Little Mill Brow, the 
Oorporation Committee expressed views favourable to the project, and 
promised their further consideration. : 

Warrington. —Mr. J. Telfer has been appointed tramway manager, 
and the salary of Mr. F. V. L. Matthias has been increased. The plans 
of Messrs. Preece and Oardew for the work at the Market Gate have 
been approved by the Corporation. The Board of Trade have approved 
of the arrangements of these engineers for securing the safety of the 
swingbridge. Tenders are now to be obtained for the permanent way 
and overhead equipment for light reilway No. 1. 

Whitefleld. —At the monthly meeting of the District Council a 
letter was read from the Salford town clerk stating that the Whitefield 
Council had agreed to accept the offer of the Tramways Committee of 
£200 for the reinstatement of the roads in Whitefield, and presuming 
they would now carry out the work and add the £200 to the capital 
account to be borrowed for tramway purposes, it would, therefore, 
become payable by the Corporation under the agreement as capital 
money. 

Bury.—The work of reconstructing the Bury tramways for electric 
traction has commenced, and is likely to be completed by September 
this year. The agreement between the company and the various local 
authorities interested has been signed, and under it it is arranged that 
the local authorities shall pay the company at the rate of £0,300 per 
apnum until completion of the purchase. The system will be worked 
by the company, who take all risks, The local authority will share in 
the profits. 

Hastings.—At the meeting of the Town Council a letter from Mr. 
W. M. Murphy to the town clerk was read denying the allegation 
contained in Councillor Chesterfield’s question whether the company 
have no intention of starting work this spring, but iutend to apply for 
powers releasing them from the obligation to construct certain out- 
bounds tramways before commencing the Front Line scheme. Mr. 
Murphy added that he was actively engaged in perfecting his organisa- 
tion for proceeding with the undertaking. 

Wolverhampton.—T he electric tramways service from Snowhill to 
the Fighting Oocks was formally opened on Wednesday as the result 
of a very satisfactory trial trip the previous day by Colonel Yorke, 
O. E., accompanied by several members of the Corporation. The party 
subsequently inspected the Willenhall branch, and Colonel Yorke was 
so impressed with the manner in which the electrification is being 
carried out that he intimated he should regard this branch of the line 
simply as a reconstruction, thus obviating the necessity for an official 
inspection on completion. 

Hartlepool .—It is stated that the Town Oouncil has decided to 
waive its claim to the right to take over the Hartlepool section of the 
tramways when the lease expires. The negotiations with the company, 
with a view to extending the lease for 21 years, are not definitely con- 
cluded, but it is probable that the matter will be settled in a short 
time. If the lease is extended the company does not, it is believed, 
intend to construct a double line, but the old line will be relaid. If 
no unforeseen delay occurs this work will be commenced about Easter, 
and completed in nine months. | 

Liverpool and Southport Electric Rallway.— The electrification 
of those sections of the Lancashire and Yorkshire Railway Company’s 
system, connecting Liverpool and Southport, has just been completed, 


and they will shortly be opened. There is to be a trial of the line on 


Saturday next, to which we have been invited, when full details will 
be on view. The non-technical Press has made a good deal out of a 
short-circuit between the third rail and one of the track rails which 
occurred at Waterloo Station. In this case a drill which was being 
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used on the line was knocked down by a train and caused a short- 
circuit. The arc was qnickly extinguished by the use of sand. 


Paris Underground.—The Metropolitan Railway of Paris has 
placed an order with the French Westinghouse Oompauy for the equip- 
ment of 91 cars on the Westinghouse multiple-unit control system. 
These cars will operate on the section of the line between Maillot and 
Vincennes. Each train will consist of three motor coaches and four 
trailers. The contract likewise includes the supply of nine 200-h.p. 
double equipments for the multiple-nnit control trains which are to be 
placed in operation during the summer between Villiers and Gambetta. 
The Metropolitan Railway Company have decided to abolish the 
ee which has hitherto been employed on these scctions of their 

nes. 


Droylsden.—A deputation from the Urban District Council called 
recently on the Manchester Tramways Committee and discussed the 
question of a through service of cars between Manchester, Droylsden, 
and Aehton-under-Lyne. At present the through cars go along 
Ashton Old-road, and the Droylsden people want a through service 
slong Ashton New-road, so that the changing of cars at the Ashton 
boundary may be avoided. The chairman of the committee (Mr. D. 
Boyle) stated that the agreement between Ashton and Manchester, by 
which the latter was precluded from running more than one car into 
Ashton every 10 minutes, put it out of the committee's power to accede 
to the deputation's request. 


Sheffield. —The trams on the station route are admittedly a failure. 
They are being run at a loss of £10. 12s. 6d. a day. There is serious talk 
among members of the Tramway Committee about abandoning the 
route, and yet, properly managed, it ought to be one of the moet 
paying routes in the city. The committee have nearly stumbled upon 
the secret of its failure. They formerly ran the cars every five minutes 
and charged a penny fare. Then they took about £14 per week. Last 
month they put on a 24 minutes’ service and reduced the fare toa 
halfpenny, and at once the receipts mounted up to over £30 a week. 
This indicates that the committee made a step in the right direction, 
and should encourage it to look further before thinking they have done 
all that ought to be done to make the route a financial success. 


Derby.—The award of the umpire (Mr. J. J. Wainwright, of Liver- 
pool) in the recent arbitration between Mr. Arthur Cox, of Derby, and 
the Corporation has just been made known. The proceedings arose 
out of the desire of the Corporation to purchase about 725 yards of 
land for the widening of Normanton-road, which would also involve 
certain structural alterations to existing premises and the erection of a 
boundary wal. The Corporation assessed the value at £2,382, which 
sum Mr. Cox refused to accept. The latter originally claimed £8,600, 
which amount was redu at the hearing to £7,275. The sum 
awarded Mr. Cox by the arbitrator is £3,080, which, having regard to 
the circumstances, may be said to be a substantial victory for the 
Corporation. The arbitrators were Sir John Rolleston, M.P., for Mr. 
Cox, and Mr. W. Smith, of Derby, for the Corporation. 


Rochdale.—The agreement for the transfer of the tramway com- 
pany's undertaking has been signed by all the parties concerned. 
Application was made to the Board of Trade on the 26th and on the 
27th the Board wrote stating that tliey e appointed Mr. Graham 
Harris ae the arbitrator in the matter. Mr. Harris would inspect the 
lines and view generally on the 11th and 12th of this month, and there 
was a prospect of things going ahead after that. It was stated that 
the donble track sanctioned by the Oouncil a month ag» would involve 
an extra cost of £7,019. 10s.. and that now proposed on other sections 
was estimated to cost £4,174, a total of £11.195. 10s. The cost of 
putting down the length of double track in Mellow-street would be 
£621, that over Lock Bridge £461, the Smith-street length £644, and 
that from King street South to Sudden £2,448. The returns .for 
January showed an increase of £28. 14s. 11d. over those for 1905. 
Last month the takings were £434. 14s, 6d., or £14. 4s 51. more than 
in February 12 months ago. 


Small Hoath.—The extension of the Small Heath tramway to the 
Swan at Yardley has at last been accomplished. The equipment of 
the line is complete, and to-day the machinery for the generation of 
the current at the station opposite the Swan Hotel will be experi- 
mentally set in motion. Little now remains but the official inspection, 
and when this has taken place, and the Boerd of Trade has notified its 
satisfaction, the publio service can begin, if necessary, within an hour. 
The cars, eight in number, are ready, either in the sheds at Yardley 
or Kyott's Lake-road, and it is confidently expected that they will be 
running within the course of the next fortnight or three weeks. With 
regard to the change cf cars at the boundary, it may be explained that 
for a couple of years, at any rate, the inconvenience thereby arising 
will be avoided, the City Tramway Company having secured from the 
Corporation a short lease of the portion of the line between the 
boundary and Small Heath Park. The lease has been made coter- 
minous with the one erpiring in December, 1905, covering the line 
between the park and the centre of the city. Till then the change of 
car will be made at the present terminus of the steam service. 


Lowestoft.—At a meeting of the Town Council on Tuesday the 
Tramways Committee reported that the total expenditure on the elec- 
trical tramway service amounted to £75,712, which was £9,712 in 
in excess of the sum authorised. The committee recommended that 
the town clerk be directed to apply to the Board of Trade for sanction 
toa lean for this further sum. When the sanction is received, the 
committee recommended that the Electric Lighting Committee take 
over the machinery and be responsible for future maintenance and 
renewal, and pay the annual sinking fund instalments and interest on 
the loan. and that the amount to be paid for current for power purposes 
to the Electric Lighting Committee by the committee shall bc at the 
rate of 23d. per unit for the present, until the consumption shall reach 
250,000 units, when the charge shall be reconsidered. It was esti- 
mated that less than £10,000 would pay all the annual expenses, The 
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report was adopted. The total receipts since the commencement 
amount to £6,698. ls. Id.; the total number of passengers carried 
1,485,901; total mileage run 169,795 miles; the average receipts per 
day amount to £31. 15s. 6d., the average receipts per car per mile 
amount to 9°46d. 

Salford.—At & meeting of the Towu Council the question of the 
desirability of purchasing an additional supply of tramcars was 
referred to the Works Sub-Committee, A resolution of the Electricity 
Committee respecting the price to be cbarged for the supply of current 
on tbe tramways during the ensuing 12 months was read and con- 
sidered, and it was resolved that the terms contained in the resolution 
be approved subject to the requirement as to a guaranteed consumption 
of current being eliminated therefrom, as, whilst the committee have 
every reason to believe that in connection with the wholeof the working 
of the tramway undertaking they will take the amount mentioned, 
they do not deem it desirable that a guarantee should be required ; it 
being aleo understood that the arrangement ae to price will be again 
considered by the two committees at the end of 12 months. A report 
by the town clerk respecting the supply by the Salford Oorporation of 
the current required to work the Prestwich tramways in Bury Old- 
road, and instructing the general manager to confer with the electrical 
engineer as to the date when his department wiil be ready to supply 
the current, and afterwards to give the Manchester Corporation formal 
notice of the alteration proposed, was approved. It was stated that the 
scheme for laying a double line of railways in Broughton had been 
abandoned for the present. 

Cheltenham.—The Town Council has decided to support the 
application of the light 5 company for an order authorising an 
extension of their lines up High.street, between Cambray and Bath 
road, subject (1) to the company paving a portion of the High-street 
with jarrah wood blocks from Ambrose-street to Hale's-road, and the 
remainder of the extensions with best creosoted deal blocks; (2) to 
the company forthwith repaving the portions of the roadway along the 
route of the existing line from a point in North-street to a point in 
Olarence-street with jarrah wood blocks, and repaving the remaining 
portions of the roadway along the existing line within the borough 
with granite setts ; and (3) to the extensions not being commenced 
until the position and construction of the railways and the position 
and designs of the poles have been approved by the Corporation. The 
Council stipulated, however, that the company should fulfil its obliga- 
tions under its agreement with the Corporation in the matter of penny 
fares from one point to another, and also that, if the extension between 
Oambray and Bath roads be made all the Leckhampton traffic should 
pess through Bath-street and Oambray, and that only the traffic to 
and from Ohurlton Kings should pass straight along the narrow strip 
of High-street known as ‘‘ the neck of the bottle.” 

Airdrie and Coatbridge. —A correspondent writes to the Glasquir 
Herald thatthecompany which works the tramwaysisstated by the Board 
of Trade inspector to be the first which has met the suggestions of the 
Board in regard to an improved type of stairway leading to the to 
seats of the cars, and also with respect to the intermediate step at 
end between the ground and the car platform. These platform steps 
are made to fold up, and the one on the driver's platform is kept up, 
so that passengers can make no attempt to board the car at that end, 
and risk of accident is thus avoided. The Brush Electrical Engineer- 
ing Company is responsible for the design and manufacture of the 
cars. The same company has just delivered half.a-dozen new cars 
to the Greenock Tramways Company, also of a kind which is 
rather unusual in Scotland. They are single-deck cars, and each 
seats 10 passengers inside and 10 on open seats at each end of the car, 
thus giving accommodation for 50 passengers in all. The open end 

ortione havea canopy roof, and the open seats can be used by smokers. 

his is the kind of car which used to be called the California type, as 
it appears to have originated in San Francisco, and in some places in 
Eogland where it is employed it is described as & combination car. 
The special feature of the Greenock cars, however, is that they have a 
new kind of radial axle, which allows of a longer wheel base, and thus 
produces steadier riding, all see.sawing motion being eliminated, 
Aberdeen is securing from the Brush Company some cars similar in 
design to those used on the Airdrie and Coatbridge line. 


Bradford.—At a meeting of the City Council on Tuesday the 
minutes of tho Tramways Committee, which reported that the Works 
Sub-Committee had instructed the city surveyor to proceed as soon as 
pere this year with the extension of the Allerton tramway along 

tony lane at an estimated coat of £4,580, and with the reconstruction 
of the Wakefield-road tramway from Croft-street to the Barley Mow 
Iun, and from Davy streat to the Royal Engineer Ian at an estimated 
cost of £5 677, were adopted, but the proposals for the purchase of 
the Shipton tramways were referred back for further consideration. 
At a special meeting of the Tramways Committee of the Bradford 
Corporation on Weduesday the agreement of the Corporation to pur- 
chase the lease of the Shipley tramways, which were constructed by 
the Mid-Yorkshire Tramways Company, was ratified, subject to the 
approval of the City Council. The terms of the purchase were put 
before the meeting. The Corporation will be recommended to offer 
£40,000, which the company are willing to accept. The total 
cost to the Mid.Yorkshire Company of the construction of the 
tramways is understood to have beeu £58 000. The vendors have 
a 50 years’ lease from the Shipley District Oouncil, and this will pass 
into the hands of the Corporation. By the terms of the proposad 
purchase, we understand that whilst the Corporation will be respon- 
sible for all overhead repairs they are to pay the Shipley Coun^il £100 
a year per mile for permanent way repairs. The Mid-Yorkshire Com- 
pany have about 10 cars. At next Tuesday's meeting of the Bradford 
City Council the Tramways Committee will recommend that the 
Allerton tramway extension (estimated to cost £4 580), and the recon- 
struction of the Wakefield-road tramway from Croft-street to the Barley 
Mow Inn, and from Davy-street to the Royal Engineer Inn (estimated 
at £5,677) be proceeded with as soon as practicable this year, 
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LIGHTING AND GENERAL. 
Wallasey.—The Electricity Committee have earned a profit of 


Grimsby.—The Council are borrowing £2,000 for eleotric lighting 
purposes. 

SheMeld.—The improvements contemplated at the town hall 
include an electric lift. 

Paignton.—A revised estimate for the electric light is before the 
District Council in committee. 

Whitby.—The Urban District Council intend to apply for a further 
loan of £3,000 for electric light. 

Leek.—The Urban District Oouncil intend to apply for sanction to 
a loan of £600 for main extensions. 

Buxton.—The Urban District Council intend to apply for sanction 
to a loan of £2,000 for electricity works. 

Whitstable.—The Urban District Council appear to be inclined to 
treat with a company for electric street-lighting. 

St. Helens.— Application is to be made for sanction to borrow 
£4,650 for cables, switchgear, meters, and cut-outs. 

Tunbridge Wells.—The Council are borrowing an additional 
£1,000 capital account for electric lighting purposes. 

Worthing.—Sanction has been received by the Corporation to the 
borrowing of £2,592 for electric lighting extensions. 

Aberdeen.—The Council have decided to give the National Tele. 
phone Company permission to lay wires underground. 

Berwick.—An automatic apparatus is to be purchased for lighting 
the town hall clock, which is to be lighted by electricity. 

Primitiva Gas and Electric Light Co.—The directors recommend 
a dividend for the past year of 5 per cent. on the ordinary shares. 

Longton —The output of electricity during February was 11,665 
units, being an increase of 11 per cent. as compared with last year. 

Noath.—The Council propose to apply for sanction to a loan of 
£5,000 for eleotrio lighting, and that tenders be invited for laying 
mains. 

Eastbourne.—The Town Oouncil intend to apply for sanction 20 
SOON £3,221 for the provision of condensing plant at the electricity 
works. 

Direct Spanish Telegraph Co.—A dividend at the rate of 4 per 
cent., tax free, on the ordinary shares for the half-year ended Dec. 31 
is declared. 

Removal.—Messrs. G. H. Prescott and Oo. have removed from 


34, Ohurch-street to larger premises at 25, Whitby-street, West 


Hartlepool. 
Camberwell.—The County of London and Brush Provincial Electric 
Lighting Company are about to lay mains along the north side of 


Sternhall-lane. 

Burnley.—It is estimated that the profits from the electricity 
works for the year ending March 31 next will &mount to about £4,000, 
against £35,551 last year. 

Fulham.—The Electric Lighting Committee have definitely decided 
as to the pues of a new boiler. An inspector will be engaged 
during the building of the boiler. 

Tottenham. —At a somewhat excited meeting last week, at which 
electric lighting and refuse destructor were considered, it was agreed 
that another scheme be prepared. 

Direct Spanish Telegraph Co.—The directors have decided to pay 
a dividend at the rate of 4 per cent. per annum on the ordinary shares 
for the half-year ended Dec. 31, 1903 

Colwyn Bay.—The last report of the managers of the electricity 
works shows a profit of £340 for the year, the available profits being 
£480, including £141 carried forward. 

Wealdstone.—Àn application from the Harrow Electric Light 
Company asking the permission of the Council to extend their mains 
to Warrington and Hindes roads is before the Oouncil. 

Aston.—It appears that there was really more damage done by 
water than by fire at the recent outbreak at the electrical manufac- 
turing works of Messrs. B. Verity and Sons in Plume.street. 


Trowbridge.—The Council have consented to the application of the 
Western Electric Distributing Corporation for a provisional order to 
supply electricity for public and private purposes within the urban ares. 


Clewer Without. —It has been decided to convene a parish meeting 
as 820n as may be in order with a view to adopting the Lighting and 
Watching Act of 1883, and any amending Acts that may be necessary. 


Bredbury and Romiley.— The electric lighting question has been 
adjourned pending the receipt of opinions from prospective users. If 
the replies are considered by the Council to be favourable, a scheme will 
be proceeded with, 

Hampstead. —Mains for the supply of electric current are to be laid 
in Beleize-square and in portions of King Henry's- road and Maygrove- 
road, England’s-lane to Fellows-road, and a conduit across the new 
railway bridge in Mill-lane. 

Lianelly.—At Monday’s Council meeting it was suggested that the 
electric traction company should be approached with a view of carrying 
out electric lighting ia the town. It appears that nothing can be done 
until settlement has been arrived at with the tramway company, againat 
whom the Oouncil are proceeding. 

Pembroke (Ireland). —The Roads Committee of the Urban District 
Council have resolved to recommend the Oouncil to adopt Mr. 
Hammond's scheme for the electric lighting of the district, and to 
apply for a loan of £25,000 for the purpose. 

Loughborough.—The Board of Trade have approved of the system 
for the supply of electrical energy proposed to he adopted by the Oor- 


poration under the 


rovisions of the Loughborough Qorporation Act, 
1899. Sanction to the loan is expected shortly. 
Dublin.—The Treasury are unable to sanction the loan of £50,700 


sought by the Oorporation to cover extra expenditure in connection 


with the electric lighting undertaking, and have declined an interview 


with a deputation from the Lighting Committee. 


Whickham.—The Board of Trade have issued a provisional order 
authorising the Urban District Council to traosfer the undertaking 
authorised by the Whickham Electric Lighting Order, 1903, to the 
County of Durham Electrical Power Distribution Company. 


Darlington.—At the end of this quarter the price of current is to 
be reduced 4d. per unit, and the charge for power purposes will be 
2.000 units per annum at 2d. per unit and the remainder at lid., 
instead of 5,000 per annum at 2d. and the remainder at 14d. 


Exeter.—As the new works at the Basin will shortly be in full 
operation, the Electric Lighting Committee propose, after June 30 
next, to charge for ordinary lighting, 5d. per unit; motive power and 
heating, 24d.; street-lighting, 24d.; and to reduce meter rents to one- 
half the amount at preeent charged. 

Aston Manor.—The engineer is about to lay a two-way duct and 
lay in a triple-concentric cable at an estimated cost of £122. 
14s. 9d. During the last month 31 additional consumers were con- 
nected. The proposed extension of the station is to come before a 
special meeting of the Council shortly. 

Bristol.—The Barton Regis Electric Lighting Order, 1902, is to be 
transferred to tbe Corporation, with a proviso that the Corporation 
shall not exercise any powers under that order in the districts trans- 
ferred to the Thornbury and Chipping Sodbury rural districts witbout 
the consent of the respective counoils of those districts. 


Southport. —The Town Council have decided that in future cases of 
the hire-purchase of motors, ete., costing £100 or under, the purchaser 
be charged 24 per cent. on the amount of the account, for specifica- 
tions, superintendence, etc., and that all motors, wiring, and fittings 
on the hire-purchase mem be insured against fire and electric damage 
at the cost of the purchaser. | 

Pressure-Reducing Valves.—Mossrs. W. H. Bayley and Co., 
Limited, Albion Worke, Salford, Manchester, have issued a pamphlet 

iving directions for fixing and manipulating the Foster Olass W. 

oster pressure-reducing valve, used in connection with ocnpgines, 
pumpe, elevator service, or wherever it is desired to regulate and reduce 
the flow of steam, water, gas, or air. 

Watford.—The Joint Hospital Board are considering a letter from 
the Watford Urban District Council stating that they would be in a 
position to Jay a lighting cable to the hospital as soon as the new pro- 
visional order had been obtained, subject to the Board allowing the 
erection of a sub-station near the entrance to the hospital, and con. 
tributing £200 towards the cost of the cable. 

Swindon.— Tenders are to be invited for a motor-geperator and 
water softener at the electricity works estimated to cost £590 and £455 
respectively. The electrical engineer's last monthly report shows that 
the number of consumers connected on Feb. 15 was 163, as compared 
with 155 the previous month. There are now 126 street lamps con- 
nected with the electric light, as compared with 115 the previous 
month. ! 

Metropolitan Asylums Board.—The specification and working 
drawings for wiring hospitals for een ea purposes are now 
approaching completion, and application will be made for sanction to 
the Mansgers inviting tenders for wiring the hospitals for electric 
lighting purposes from six selected firms, and entering into a contract, 
or contracts, for the execution of the necessary works, without in the 
first instance advertising for sealed tenders. 

Bermondsey.—Alderman Oox, chairman of the Electric Lighting 
Committee, reported at the last Council mecting that the number of 
equivalent 8-o.p. lamps applied for for private lightiog since hia last 
report was 112, making a total of 24,094 8 o. p. lamps applied for to 
date, or, including public lighting, a grand total of 27,080. The total 
number of the Council's customers up to date was 149. There were 
now 14,580 8-c.p. lamps applied for in excess of the capacity of the 
present plant. 

Air-Compressors,—We are informed that the Norwalk Ironworks 
Company, of Connecticut, have appointed John Davis and Son (Derby), 
Limited, of Derby and London, to represent their in'crests in Great 
Britain. Messrs. Davies have recently erected for the Glass Houghton 
and Castleford Collieries, Limited, a Norwalk compressor which has a 
displacement capacity of 3,780 cubic feet per minute. This is intended 
for underground service. The colliery contemplate quadrupling the 
power eventually. 

Tay Bridge.—The electric lighting of the Tay Bridge Station has 
been inaugurated. In all there are 20 arc lamps, which are distributed 
round the platforms, there being a switchboard to each side of the 
station. The installation has not yet been completed, the waiting-rooms 
and offices having to be fitted up. One hundred and eighty lamps are 
to be used for lightin these places, while 80 lamps are to be fitted up 
in the locomotive sheds. The Esplanade Station and the Tay Bridge 
are to be dealt with during the summer months. 


Electrical Trade Union.—A public meeting of electrical workers 
in Sunderland and district was held on Monday, at which Councillor 
Summerbell presided. The object of the meeting was to place before 
workers not already affiliated with the Electrical Trade Union the 
desirability and the benefits of being organised. It was stated that 
since its formation the union had been successful in obtaining much 
better wages—some as high as 94d. per hour—for thé men, and in 
combination the condition of electrical workers would be even more 
advanced. 

Stock Exchange.—The Stock Exchange Committee has ordered 
the undermentioned securities to be quoted in the official list: British 
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Columbia Electric Railway Company's further issue of £45,000 44 per 
cent Vanoouver Power debentures of £100 each, Nos. 1 751 to 2.200 ; 
E imundson's Electricity Oorporation’s farther issue of £68.533 44 per 
cent. first mortgage debenture stock (redeemable). Application faa 
been made to allow the Oxford Electric Company’s farther issue of 
2.500 ordinary shares of £5 each, fally paid, to be quoted in the 
official list. 

Carnarvon. —The Town Council have decided to proceed with the 
agreement made with the National Wiring Oompany for the construc- 
tion of electric light works at a cost of £17,000. Mr. J. Prichard, 
chairman of the Electric L'ght Committee, has resigned. It appears 
that many ratepayers are dissatisfied with the decieion of the majority 
of the Town Council, at ite last mee:ing, not to defend the action 
threatened by the National Construction Company for the alleged 
breach of an agreement. A committee has been appointed to arrange 
fur a town's meeting next week. 

New Issues.—The National Telephone Company invite subsorip- 
tions for an issue of £1,000 000 4 per cent. debenture stock, at the 
ime of £95 per cent. The Metropolitan Railway are offering to stock- 

olders only £500,000 of 34 per cent. preference, convertible into 
ordinary stock cent. per cent.” at the price of 91. This has been 
done by circular letter, the amount being payable 10 per cent. on 
application, 31 per cent. on March 31, and 50 per cent. on July 1. 
The Canadian Electric Traction C "mpapy. Limited, are about to issue 
53,000 shares of £1 each, part of an issue of £78,000. 


Teddington.—The electric light has been installed in Christ Church. 
The installation consists of 64 16-c p. incandescent lights, three being 
fixed on each of the pillars, and the others at intervals along the north 
and south walla, in the sanctuary and on the pulpit. The effect is very 
brilliant, and so far has given great satisfaction. The Edmundson 
Company have recently supplied four 1,000-c.p. arc lamps to the order 
of Messrs, Deayton, which have been fixed outside their extensive 
premises in Broad-street. Twelve 130-c.p. Nernst lamps are to be 
placed in Ohurch-road as a test in comparison to gas lighting. 


Barnet.—It has been agreed, respecting the agreement between the 
electric lighting company and the Council, that the Council shall be 
entitled, if they think fit, on giving 12 months’ previous notice in 
writing to the company, to take over the undertaking authorised by 
the order as a going concern at the expiration of seven years from 
Aug. 31, 1905, or of any subsequent year upon the terms of paying 
to the company the amount of capital properly expended by them 
upon the said undertaking, as appearing by the annual statement of 
accounts audited by the Board of Trade, and, in addition thereto, a 
sum equal to one-third of such capital expenditure. 

County of London and Brush Provincial Electric Lighting Co. 
The directors recommend the payment of final dividends upon the 
ordinary sheres at the rate of 4 per cent. per annum for the half-year 
ended Deo. 31, 1903, making 4 per cent. for the year, after placing 
£10.C00 to reserve for depreciation, ete., and carrying forward over 
£5 000, and on the preference shares at the rate of 6 per cent. per 
annum for the same period. The transfer books and register of 
members are closed until the 14th inst., inclusive, . to pay- 
ment of the final dividends upon tbe ordinary and preference shares 
of the company for the half. year ended Dec. 31, 1903. 

Organised Opposition.—A second conference, organised by the 
town clerk of Scarborough, of representatives of local authorities in 
Yorkshire and Lincolnshire affected by the Electric Power Bill, 1904, 
was held at York on Tueslay. Sir J. Sykes Rymer presided. The 
meeting decided to secure the services of two or three expert witnesses 
of the highest standing to supplement the evidence of the local engi- 
neers acting in the various districts affected by the Bill. A novel 
feature of the opposition is that it is an organised opposition between 
all authorities in Yorkshire concerned. These have divided themselves 
into two claeses—namely, those who object to the Bill in toto, and those 
who, while not objecting to the Bill passing into law, will require the 
inclusion of protective clauses. 

London Gazette.—The last day for receiving proofs in the estate of 
John Frederich Worthington and Gerald Nuttall (trading as J. Worth- 
ington and Co.), and separately in the estate of Gerald Nuttall, elec- 
trical engineers, Foundry Works, Foundry-street, Hanley, Stafford, is 
March 19. Mr. C. T. Appleby, official receiver, 25, Corporation-street, 
Birmingham. A first and final dividend of 94d. in the £ has been 
declared in the estate of Henry John Furniss, electrician, 5A, Queen- 
street, Derby ; now payable at Official Receiver's Office. 47, Full- 
street, Derby. A petition for reducing the capital of the Blackpool, 
St. Annes, and Lytham Tramways Company, Limited, from £150.00) 
to £125,000 will be heard at the Assize Courts, Strangeways, Man- 
chester, on March 14, at 10.30 a m. 

Middlesbrough.—At the last meeting of the Oorporation Elec- 
tricity Oommittee the Town Clerk (Mr. Alf. Sockett) eaid he had not 
yet been able to apply for the loan for the carrying out of the works 
extensions, because the plans were incomplete. As soon as they were 
completed he would send them to the Local Government Board with 
the application, The Borough Engineer (Mr. F. Baker) now submitted 
the plans, and they wers approved. The Electrical Engineer (Mr. 
H. M. Taylor) stated that 70.000 units were sold during the month, 
as against 48 000 in the corresponding month of last year. The 
revenue was £1,019. as against £720, and the cost was £337, or 1:151. 
per unit, against £290, ur 1:44d. per unit, a reduction of 29d. per 
unit. The gross profit, inclusive of interest and sinking fund, was 
£682. The total number of lights connected and applied for was 
44,820. 

New Company.—The Rhodes Electrical Manufacturing Company, 
Bishopagate-street, E C., inform us that one of the first intentions of 
the new company (noted in our last issue) is to construct and s'an- 
dardise alternating.current motors similar to their R.E. type direct- 
current motors, with which they have had such great success, It is 
their intention in their alternating-current work to build machines 


which shall be of sound mechanical and electrical construction. With 
regard to the single-phase type of machine, it is intended to manu- 
facture two distinct classes of machines—one & machine which will 
start up with full.load torque with normal full.load current or less, 
and the second an ordinary induction single-phase motor, which will 
run up to synchronism as a split-phase motor and then be thrown on 
tbe load, running as a simple induction motor. 


Private Installations —We have received the following partionlars 
of electric lighting at the residence of Mr. D. A. Thomas, M.P., 
Llanwern Pak, near Newport, Mon.. which has just been successfully 
carried out by Mr. Ralph Nance, A.I.E. E. The work comprises wiring 
and fittings throughout the mansion, and the pant consiste of an oil 
engine made by Messrs. Cundall and Sons, Shipley, Yorks, dynamo 
by Webster's Dynamo and Motor Factory, Bradford, Yorks, and 
A. B. P. Accumulator Company's Stockton type cells. The water 
supply for the mansion is also obtained by an electric pump, which is 
fixed about half a mile distant. The engine when not used for electric 
lighting drives a chaff-outter, pulping machine, corn-grinding mill, etc. 
The contractor for the building of the engine and accumulator house, 
pump-house, etc., was Mr. W. T. Oase, of Newport, Mon. 


Tarmouth.— Amongst the half-yearly estimates we find that the 
Electric Lighting Committee estimated the income for the six months 
ending September, 1904, at £7,176, and the expenditure, including 
interest and sinking fund, £6,524, leaving an estimated clesr profit 
of £625. The resident electrical engineer's last report is as follows: 
*' Duriog the past montli two new consumere have been connected to 
the mains, representing 121 8-c.p. lamps. There are now connected! 
to the maius 464 consumers, representing 22,819 8-o. p. lamps. Several 
services have been put in, though not yet connected. The committee 
recommended that a store be built at the works, at a cost not exceeding 
£200, and that the cost thereof be equally divided b:tween the elec- 
tric lighting and tramway undertaking, the proportion to be paid by 
the electric lighting undertaking to be psid out of revenue.” Part of 
London-roai is to be lighted with 11 32-c.p. elect ie incandescent 
lamps at £2. 18s. per lamp per annum, equalling £31. 183. 


Glasgow Contraets.—The question of whether the contract for 
the new motor.gencratora for the Electricity Oommittee should be 
given to a German or a British firm was considered by Glasgow Town 
Council on Monday. Letters were read from the Scottish organiser of 
the Amalgamated Society of Engineers and from the secretary of the 
Associated Society of Ironmoulders protesting against the contract 
going out of the country while so many men were idle. Mr. Willock, 
in moving the ac»eptance of the tender of the Electrical Company, 
Limited, whose sub-contractors are a Berlin firm, stated that on a 
£10,000 contract the Electrical Company’s offer was £1,700 under 
that of the British Westinghouse Company, who had been prominent 
in the agitation for reconsideration of the tenders. Mr. Bruce Murray, 
in seconding, maintained that they should give the ratepayers the full 
benefit of free trade. - He objected to carrying out locally and efficiently 
what he believed should be carried out Imperially and scientifically. 
After discussion, the resolution was adopted by 30 votes to 25. 


Swansea.—The engineer's last rt stated that 495 consumers 
were on the books, and those actually connected to the mains 427. 
Regarding energy for signs, and the suggestion made that consumers 
might be allowed to use electricity for illuminating advertisements 
on a separate meter, the engineer considers that, from a lighting point 
of view, it was not a desirable load unless an adequate charge were 
made. He was unable to advise any scale of remuneration, but granted 
that it might be wise to concede a point in regard to special meters. 
He advised the committee (1) to allow consumers to have separate 
meters at the rate of 6d. per unit on the maximum in vogue at the 
time ; (2) to run a separate circuit from the sign to the part of entry of 
the service cable ; (3) to ascertain if the sign be a buna fide one, the 
engineer to decide. He considered the last proviso the most important. 
On the Swansea municipal telephone system the subscribers connected 
number 662, instruments working 738, and ordera in hand 206. At 
the meeting of the committee, the manager reported that 19 faults 
were reported last month through the National Company allowing its 
wires to fell on those belonging to the Corporation. 


Devonport.— The estern Morning News states that the Admiralty 
have decided to build at Devonport Dockyard an electric generating 
station which will supply both yards with electric ty for power and 
lighting. The scheme is a comprehensive one, as it is intended that 
the whole establishment shall be lighted by electricity. This will be 
a great improvement on the present means of illumination. It hes 
not yet been decided what steps shall be taken to provide additional 
heating power. The same plant will, no doubt, in time supply the 
naval barracks at Keyham, the Royal Marine barracks at Stonehouse, 
and the Royal Naval Hospital. In time, too, the present steam 
railway trains in the dockyards will be superseded by electric trains 
and tramears ; in fact, it is proposed to make electricity the motive 
power for every kind of machinery used in the yard. The plant will 
not be delivered until next October, and by the time the scheme is in 
thorough working order the extension woiks at Keyham will have 
been completed. Then, instead of the 10,600 men now employed at 
the dockyard, 15 000 will be employed. The Admiralty intend to do 
the work thoroughly, and it has been decided that when it is com- 
pleted tbe men shall work a uniform number of hours every day 
throughout the year. "This has beer impossible in the past owing to 
the men being unable to see properly by gaslight. 

Felixstowe.—The Council have been informed re the application to 
the Local Government Board for sanction to borrow £17,160 for elec- 
tricity supply, that the Board '' have some doubt whether the proposed 
arrangement is one which is in all respects favourable to the ratepayers. 
If, however, after consideration of the above expression of opinion upon 
the part of the Board the District Council desire to press their applica- 
tion, the Board will not refuse to sanction the proposed loan." The 
Council are pressing their application for sanction, Át the last Council 
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meeting the Estates Committee reported that the electric light company 
are pressing to be allowed to increase the motive power at their Felix- 
stowe generating station. Under the terms of the agreement between 
the Council and the company no extension could be made by the latter 
ding the completion of the agreement without the consent of the 
uncil's engineer. The company allege their business is being injured 
by want of additional power, and propose to themselves purchase and 
erect a gas-driven set, which would assist their load at Easter and 
Whitsuntide, be in fair working order for the summer, and if only 
capable of doing 50 per cent. of the guaranteed output, would enable 
them to get through next summer without additional power. The 
company agree that this gas-driven plant shall bealtogether outside the 
agreement, and without prejudice thereto. The Council agreed to the 
gas-engine being obtained. 

Bradford.—The third 1,600-h. p. engine at the Corporation electricity 
works, Valley-road, was atarted last week by the chairman cf the Elec- 
tricity Committee (Mr. G. H. Robinson). The engine is of the alow- 
speed type, and runs at 85 revolutions per minute. The high and low 
pou cylinders are Zlin. and 60in. diameter respectively, the stroke 

ing 3ft. bin. The weight of the flywheel is 75 tous, The whole 
engine is of massive construction, end has been specially designed to 
withstand the large and sudden variations in the load that are met with 
in supplying energy for traction purposes, and is capable of developing 
1,600 h.p. with steam at 1601b. pressure per square inch. The generator, 
which has heen built by the British Westinghouse Electric and Manu- 
facturing Company, Limited, of Manchester, has a capacity of 1,000 kw. 
The electrical connections of the generator are so arranged that it can 
be used for supplying current either for lighting purposes or for tramway 
traction purposes. The complete weight of the generator is about 
65 tons, and the revolving part about 21 tons. It is capable of pro- 
ducing current for 39,000 8-c.p. lamps, or when put on the tramway 
supply, for running about 90 tramears. Subsequently Mr. G. H. Robin- 
son presided at a luncheon at the town hall. Mr. James Hill, chairman 
of the Tramways Committee, referred to the fact that in transmitting 
electricity four or five miles to some of the districts a considerable 

was entailed. He advocated the erection of sub-stations in 
order to minimise the logs in transmission. Mr. Robinson, in reply, 
pointed out that the electricity works must go on extending, because 
every year the demand upon it became greater. Last year 11,000,000 
units were sold, and after providing for sinking fund and interest, and 
setting aside £8,426 for depreciation, a net profit of £487 was made. 


Hastings.—The accounts for the electricity department for the year 
ended Dec. 31, 1903, and a comparative statement of the income and 
expenditure, etc., of the department for the years 1902 and 1903 have 
been issued. The accounts show that capital account stood at £136,517, 
but of this amount there was a aum of £4,685. Os. 94. unexpended at 
the end of the year. The revenue account shows an income of £17,977. 
14s. 6d., giving a gross profit of £7,873. 6s. 10d. The principal items 
on the expenditure side were: coal and other fuel, oil, waste, water, 
repairs, and maintenance, £6,990. 6s, 8d.; distribution of clectricity, 
£359. 12e. 4d.; public lamps (renewals, attendance, etc.), £825. 
12s. lld.; rente, rates, and taxes, £204. 16s. 6d.; management 
expenses (salaries), £881. 8s. 6d. ; statutory and printing, £56. 13s. 1d. ; 
proportion of general office salaries— viz., town clerk's, borough engi- 
neer'e, and borough accountant’s department— £188. 8s. 8d.; manage- 
ment of redeemable stock, £107. 8s.; stamps, travelling expenses, 
telephone rents, etc., £112. Os. 11d.: wages of storekeeper and 
assistant, £159. 18%. ld.; insurance, £218. 2s. On the receipts 
side were the annexed amounts: sale of current per meter and 
mn charge, £15,020. 1s. 7d.; sales under contract, £47; 
public lighting, 228,432 units at 14d., £1,427. 14s. ; lamp 
charge, £1,305, interest and sinking fund on capital expended 
on lampe, posts, etc., £571. 10s. 8d.; repairs, carbons, trimming, 
etc., £724. 15s. 2d.; rental of meters, eto., £653. 5s. 7d. ; rents 
receivable, £152; and miscellaneous receipts, £76. 78. 6d. A com- 
parative statement of income and expenditure for the years 1902 and 
1903 revealed that in the first-named year the deficiency was £1,080, 
as compared with £951 last year. The total expenditure in 1902 
amounted to £9,220, with a gross profit of £7,674, as compared with 
an expenditure of £10,105 and a gross profit of £7,872 last year. The 
payment of interest was £4,436 in 1902 and £4,495 in 1903, and 
sinking fund amounted to £4,302 in 1902 and £4 311 in 1905. The 
total income had increased from £16,894 to £17,977. 


Stretford.—At Tueday’s meeting Mr. Samuel Lawton, the 
chairman of the Electricity and Tramways Oommittec, reported 
that the financial position was excellent, and said that the generating 
station was opened on Oct. 26 last for the purpose of supplying power 
for traction. Up to Feb. 20 there had been supplied 182,425 units 
for traction purposes. The supply of energy for private lighting com- 
menced on Nov. 1, and up to Feb. 25 the amount of energy registered 
for this purpose in private consumers' meters amounted to 23,741 
units. The total supply of energy consumed for the four months was 
211,464 units. The cost of generation, including works tosts, establish- 
ment and office charges, rates, taxes, etc., was 1'05 per unit. The 
income for the four months was as follows: lightiog. £366. 17s. 11d.; 
public lighting, £56. 16s.; traction, S1. 140. 23. 4d.—total, £1,563. 
16s. 3d. Payments: works costs, £700. 116. 5d. ; establishment 
charges, £224. 5s. bd. ; interest and loan repayment (seven 


months), £1.076; interest on overdraft, £20 — total, £2 020. 
16s. 10d. This showed a deficit on the four months’ work. 
ing of £457. Os. 7d., but it should be pointed out that 


these figures included a charge for repayment of loan and interest 
during construction, which in a private undertaking would have been 
charged to capital. If they debited the revenue with its proportion of 
loan repayment for the period the station had been working. the result 
showed a surplus of £3. 198. 5d. The engineer's estimate for the year 
ending March 31, 1905, showed an expenditure of £6,021 and revenue 
£7,310, leaving a profit on the undertaking of £1,289. This estimate 
was based en reasonable data, and the station would be no charge 


upon the ratepayers; they also hoped confidently to reduce the price 
for private lighting ae the scheme had become self-suetaining. Powers 
are being sought to extend the tramways to the cricket ground in 
Seymour-grove, and to Sale and Urmston, and the track mileage would 
be doubled. As these extensions will require current the income 
1 8 be increased, and the undertaking would bezome profitable to 
the district. 


Cheltenham.— An enquiry has been held into an application of the 
Town Council for sanction to the borrowing of £4 132 for extensions of 
mains, eto., in connection with the Corporation electricity undertaking. 
The Electricity Committee consider that, having regard to all the 
circumstances, it is necessary to make a substantial increase in the 
charge for street-lighting, and therefore recommend: (a) That the 
charge for public lighting be increased as from April 1, 1904, to 3d. 
per unit, representing au increase of £2532 per annum. Traction: 
The present charges for the supply of cu rent to the light railway 
company are as follows: not exceeding 100,000 unite per half-year, 
£791. 13s. Ad. (that is at the rate of 1:9d. per unit); additional quan- 
fities up to 150,000 units per "ag? Soi ld. per unit ; above 150,C00 
units per half-year, 3d. per unit. The engineer's report shows that 
the supply for tractiun at the present prices is unremunerative, and 
that an increased charge may fairly be required. The committee, 
therefore, recommend: (^) That notice be forthwith given to the light 
railway compavy for a rev.sion of the cnarges made for traction with 
a view to fresh terms beiag arranged. Private lighting: The revenue- 
earning capacity of the private supply outside works is much greater 
than the revenue earned, and the committee are satisfied that the 
«principal cause of the annual loss which has hitherto beon made on the 
undertaking is that there are not sufficient consumers to secure an 
adequate return on the expenditure on these private supply works. 
The system of rebates now in force is not understood by consumers, 
and consequently full advantage is not taken of it. They recommend : 
(c) That the existing scale of charges be altered (except in the case of 
places of worship and special contracts), aud that the following scale 
of charges bə adopted as from April 1, 1904 (with a discount of 5 per 
cent. on all accounts paid within 21 days from the rendering of the 
account) — namely: 6d. per unit for any number of units up to the 
equivalent of 500 hours' use per annum of the maximum demand 
recorded by the demand indicator; 2d. per unit for any consumption 
during the year beyond the above (d) That rent be charged for the 
hire of meters as from April 1, 1904, according to the following 
scale —namely, le. per quarter not exceeding 50 8-o. p. lamps or their 
equivalent; 1s. 6d. per quarter not exceediog 100 8 c.p. lamps or their 
equivalent ; 2s. per quarter above 100 8 c.p. lamps or their equivalent. 
Tbis will produce about £50 per annum on the present number of 
consumers. 


Junior Institution of Engineers. —At the meeting of this institu- 
tion held at the Westminster Palace Hotel on March 4, the chairman, 
Mr. Samuel Cutler, jun., presiding, & paper was read by Mr. G. C. 
Allingham, entitled ‘‘ Notes on Electric Acsumulators.” After a brief 
reference to the Edison and other types of cell, the author confined his 
remarks to the lead storage cel], stating in stationary cells it was now 
the usual practice to employ Plantétype positives and pasted negatives. 
He then discussed the formation " of the positives, the '' shedding” 
of the peroxide from them, and buckling. The pasting and formation 
of the negatives were then dealt with, as well as the gradual shrinkage 
of the active material, and consequent loss of capacity. The older 
system of building up the plates into '' sections" was contrasted with 
the modern plan of suspending the plates freely ia the celle by their 
lugs, and the advantages of the practice, which is d coming into 
favour, of ‘‘ burning" up all the connections on the spot, after the 
erection of the battery, were pointed out. The importance of arranging 
batteries so as to provide every facility for attention and inspection 
was emphasised. Motorcar and other portable cells were next con- 
sidered. Here the usual practice was to employ light pasted plates, 
which have a very short life, but which are made as cheaply as possible, 
and are simply scraped and replaced by new ones as soon as they begin 
togivetrouble. A brief outline then followed of the chemical action in 
the lead səcondary cell, and of the causes of ''sulphating" and the 
treatment of backward cells. The variations of voltage and specific 
gravity during charge and disohatge were discussed, and the author 
laid consideraole stress on the fact that, in his opinion, the gassing is 
the best indication of the completion of the charge of a bsttery. 
Mention was made of the importance of free circulation and diffusion 
of the acid, and of the consequent failure of all attempts to construct 
‘t dry" or solid“ accumulators, and the variation of capacity with 
the rate of discharge was touched upon. The paper concluded with a 
reference to the extreme importance of the chemical pay of the 
materiale, not only of those used in the manufacture of the plates, but 
also of the acid, and even of the water used for filling up. In illustra- 
tion of the paper specimens were shown which had been kindly lent by 
the D.P. Battery Company, the Electrical Power Storage Company, 
and the Tudor Accumulator Company. A discussion followed, in which 
Messrs. F. S. Pilling, L. M. Ferreira, W. Alston, J. R Bowden, W. 
Fennell, W. T. George, A. W. Marshall, E. S. New, ard Ancher took 

art. A vote of thanks was accorded the author, and the proceedings 
closed with the announcement of the visit to-day (March 11), when 
b: 9 77 of the Electrical Power Storage Company at Millwall would 
e visited. 


Bristol Fire.—The electrical engineer has reported with regard to 
the fire which occurred on Dec. 23 last that the old switchboard has 
been very carefully examined, and several consultations have been 
held to ascertain the primary cause of the trouble, but there is not 
sufficient evidence remaining to point conclusively to any special 
features which constitute the primary cause. It is most probable that 
the origin is to be found from amongst the following causes: (1) by 
static discharge from the metal work of the board charged at hig 
pressure over the surface of the insulators and slate to earth, or, in 
other words to the other pole of the board, in which case it is further 


484 


THE ELECTRICAL ENGINEER, MARCH 11, 1904. 


possible that this may have been in a measure caused by an invisible 
crack in one of the insulators ; (2) by the breakdown of a cable receiver, 
or, in other words, what may be termed the joint-box, wherein the 
cables from the machines or the maips are jointed up to the switch- 
board ; (3) by the abnormal action of one of the machine fuses, the 
blowing of the fuse causivg an arc, breaking the porcelain pot filled 
with oil in which the fuse is placed. The fuses were examined by the 
engineer-in-charge just a few minutes before the accident, and their 
temperature was quite normal. Itis very certain, however, that whon 
once the fault commenced the whole of the cause of the spreading of 
the trouble was attributable to the oil in the fuse-holders. The fault 
was very much augmented by the fact that it was impossible to 
get the Avonbank supply cut off till after the elapse of a few 
minutes, as all our private telephones were rendered useless by induc- 
tion on the wires, and, owing to the great number of calls from 
consumers, we were unable to immediately got into telephonic com- 
munication over the National Telephone Company’s system. It was, 
therefore, not until the load at Avonbank became very excessive that 
they shut down the supply at that station. Apart from the oil, there 
is a small amount of wood on the oldest portion of the switchboard 
floor, which contributed somewhat to the fire. All portions of the 
flooring, excepting that first installed, were formed of iron chequer 
plating covered with linoleum, snd this withstood the test perfectly, 
the linoleum within a few feet of the place where the most extreme 
heat occurred being gue intact even at the present moment. The 
window frames are of teak, and they were considerably oharred, but 
these in themselves did not contribute largely to the trouble. In the 
roof the slates are laid upon matohhoarding, and this formed one of 
the moet serious features, as the fire, reaching this, spread rapidly 
along a considerable length of the engine-room, and necessitated the 
use of a great amount of water in the extinguishing of the flames, this 
water doing a considerable amount of temporary damage to the elec- 
trio] machinery. The cables contributed largely to the flames, although 
they were all encased in lead, and further protected with steel armour- 
ing. The steel armouring, however, is served over with impregnated 
jute, and this, getting soaked with the oil, was, of course, very 
inflammable. The insurance claim has been settled at £8,225. 

St. Annes,—An enquiry has been held into the Council's application 
for sanotion to borrow £4,000 for purposes of electrio lighting exten- 
sions. The enquiry was conducted by Mr. E. A. Sandford Fawcett, 
A.M.I.O.E., and the only other persons present were the chairman 
of the Oounci (Mr. T. Fer n) and the officials —Messrs. 
T. Bradley (clerk), J. H. Olothier (electrical engineer) and 
H. Gregson (surveyor). The Olerk, in opening the applica- 
tion, said the rate of progress in the rateable value had 
been phenomenal, Five years ago, in 1899, the rateable value was 
£34,919, whereas the new valuation which was just being completed 
brought up the total to within £300 or £400 of £70,C00, showing an 
increase during this short period of over 100 per cent. The Council 
had obtained a provisional order in 1898 enabling them to erect works 
for the supply of electricity. An electric generating station was 
erected, and & supply was first given on March 12, 1901, and has been 
continuously maintained since. The system was a direct continuous- 
current distribution by a three-wire system of underground mains with 
a declared pressure at the consumer's terminals of 240 volts. The total 
amount of capital expended up to Jan. 31, 1904, on buildings, plant, 
mains et^., was £51,568. 2s. 114d., the total sum sanctioned for 
electricity works being £37,405, made up of three sums sanctioned at 
different periode. The first loan of £18,161 was sanctioned on Feb. 14, 
1900, for a period of 25 years; the second loan of £7,221 was sanc- 
tioned in March, 1901, for a period of 25 years, to provide for an 
additional engine and dynamo and feeder extensions to electric light 
mains; and a farther loan of £12,023 was sanctioned on March 13, 
1902, this being rendered necessary by the increasing demands for 
electricity, both for lighting and traction purposes, the Oouncil having 
entered into an agreement to supply current to the Blackpool, St. 
Annes, and Lytham Tramways Oompany. Of this last loan, which 
was for the purpose of providing additional plant and traction 
supply feeder mains, £6,403 had been expended up to Jan. 31, 
1904, leaving 4 balance in band at the present time of £5,620, 
which will soon be required, as the Council are proceeding 
with the laying down of the remainder of the plant sanctioned. 
The present application for £4,000 was necessary owing to the rapid 
growth of the undertaking, and the sum was estimated to cover the 
cost of laying mains, service lines, metere, and apparatus necessary 
for connecting new consumers’ premises during the next two or three 
years, thus avoiding the necessity of repeated applications to the Local 
Government Board. Mr. Bradley specially drew attention to the fact 
that the laying of new mains was not proceeded with without due and 
carefal consideration being given by the Council to each individual 
case as it arose, and mains were not laid unless the Council were fully 
satisfied that the outlay would be remunerative and justified. The 
following figures, culled from the return up to date, illustrated the 
rapid and continuous growth of the undertaking: for 12 months 
ending March 31, 1902, the number of consumers connected was 76, 
and the number of 8-c. p. connections 6,132, making the total number 
of units sold for the 12 months 93,369; for 12 months ending 
March 31, 1903, the number of consumers was 175, with 10,822 8. c. p. 
connections, the total number of units sold for the 12 months being 
155,555 ; for the 10 months ended Jan. 31, 1904, the number of con- 
sumers connected was 242, the number of 8-c.p connections 13,457, 
and the total number of units sold was 154,956 for lighting and 
242,643 for trams. Applications for supply continued to come in, and 
applications from 17 consumers for 700 8-c.p. lamps were in hand. 
The undertaking since its inception had been exceedingly successful. 
The revenue for the nine months ended Dec. 31, 1903, has been 
£4,547. 198. 9d., whilst the total cost was £2,110. 7s. 9d., which 
included repairs and maintenance to street arc lumps, and it was esti- 
mated from these figures that at the end of the financial year ended 
March 31, 1904, after paying all interest and sinking fund, there will 


be at least a surplus of £1,000 to provide for reserve and depreciation. 
The gross profit for 1903 4 was estimated at about £3 000, which is 
equal to nearly 94 per oent. on the total amount of capital expenditure. 


PROVISIONAL PATENTS, 1904. 


Fx». 29. 

4918. Improvements in automatic  oirouit-breaking safety 
appliances for use in trolley wire systems for electric 
traction. James Carter, George Hall, and Arthur Parsone, 
17, St. Ann’s-square, Manchester. 

4925. Improvements in electric bell pushes. John Samuel Ross, 
95, Bath-street, Glasgow. 

4997. Lifo-saving appliance or lifeguard for electric tram- 
cars and railway oars. Robert Greenhalgh snd 
io Alfred Barnes, 10, Irwell.street, Bolton-street, 

ury. 

4937. Improvements in arc lamps. Joseph Devonport Finney 
Andrews and the Manufacturing Electric Company, Limited, 
11, Red Lion-street, Olerkenwell, London. 

4943. Improvements in and relating to electric controllers 
for use with oranes, winches, transporters, and 
similar or other machinery. The Oleveland Bridge and 
Engineering Company, Limited, and Olaude William Hill, 
165, Queen Victoria-street, London. 

4944. Improvements in arc lampe and in the carbons therefor. 
Charles Russo, 165, Queen Victoris-street, London. 

4953. Improvements relating to apparatus for au 
interrupting electric current.  Aktiebolaget Svenska 
Elektriska Urfabriken, 7, Southampton-buildings, Chancery- 
lane, London. (Date APP for under Patents Act, 1901, 
March 3, 1903, being date of application in Sweden.) 
(Complete specification. ) 

Marcu 1. 

5027. Improvements in the synchronisation of clocks by means 
of etheric, electromagnetic, or electric waves. Thomas 
Henry Williams, 4, Southampton-row, London. 

5054. Improvements in electrieal switches known as tumbler 
switches. George Sperryn and William Cassell, Hospital- 
atreet Works, Birmingham. 

5058. Imprevements in self-regulating dynames, being par- 
ticularly applicable to motorcars and like purposes. 
William Ross Harvey, 6, Holborn-viaduct, London. 

5064. Improvements relating to the electrical and automatic 
working of signals, points, and crossing gates on 
railways. Dobraji Merwanji Daboo, 19, Southampton- 
buildings, Ohancery-lane, London. 

5071. Improvements in apparatus for regulating and oon- 
trolling the voltage of alternating-current circuits. 
Harve Reed Stuart, The Westinghouse Patent Bureau, 
Westinghouse-building, Norfolk - street, Strand. (Date 
applied for under Patents Act, 1901, March 12, 1903, being 
date of application in United States of America.) (Complete 
specification. ) 

5084. Improvements relating to electrioally-propelled vehicles 
working on the overhead trolley system. Edwin 
Crofton McCracken, 7, Southampton-buildings, Chancery- 
lane, London. 

5097. Improvements in electric meters. Frank P. Cox, 83, 
Oannon-street, London. Date applied for under Patents 
Act, 1901, March 2, 1905, being date of application in 
United States.) (Complete specification.) 

5098. Improvements in electric lamps. Charles Proteus Steinmetz, 
85, Cannon.street, London. (Date applied for uuder Patents 
Aet, 1901, March 6, 1903, being date of application in 
United States.) (Complete specification. ) 

5104. An improved method of increasing the discharge energy 
of electrieal vibration systems. William Phillips 
Thompson, 6,  Lord.street, Liverpool. (Gesellschaft tür 
drahtlose Telegraphie m.-b.-H., Germany.) (Complete 
specification.) 

5105. An improved method of receiving eleetrical vibratiens 
utilising electrolytic cells. William Phillips Thompson, 
6, Lord-street, Liverpool. (Gesellschaft für drahtlose Tel - 
graphie m.-b.-H., Germany.) (Complete specification.) 

5113. Improvements in transmitters suitable for wireless 
telegraphy. Marconi's Wireless Telegraph Company, 
Limited, and Andrew Gray, 24, Southampton-buildings, 
Chancery-lane, London. 

5118. Improvements in or rolating to electrical radiators, 
Herbert John Dowsing, 115, Cannon-street, London. 

Mancu 2. 

5146. Improvements in dynamos and electric motors with a 
view to preventing or 1 sparking at the 
brushes. William Armistead, Prince’s-shambers, Wolver- 
hampton. 

5147. Improvements in commutators for multiple-cylinder 
motors. Ernest Talbot and David Móndey, Bank-buildings, 
George-street, Sheffield. 

5164. Improvements in electric arc lamps. Crompton and 


Co., Limited, and Arthur John Hodgson, Arc Works, 
Chelmsford, 
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5173. Improved process and apparatus for the production of 
metals of tho alkali group by electrolysis. Edgar 
Arthur Ashcroft, 111, Hatton-garden, London. 

5191. Improvements in electric and other lamps. John Alfred 
Stevens, 1144, Ohancery-lane, London. 

5193. A device for collecting gases which are driven or given 
off electrical furnaces. William Macaulay, 7, St. John’s- 
place, Larne, co. Antrim. 

5213. Improvements in and relating to apparatus for con- 
version of electrical into mechanical energy. William 
Geipel, Frederick Montague Townsend Lange, and George 
William Mascord, 46, Lincoln’s-inn-fielde, London. 

5214. Improvements in and relating to apparatus for the 
conversion of electrical into mechanical energy. 
William Geipel and Frederick Montague Townsend 
Lange, 46, Lincoln's.inn-fields, London. 

MARCH 3. 

5227. Improvements in supports and guards for conductor 
rails of electric railways. Henry Lewis Doulton and 

Charles Edward Morris, Lambeth Pottery, Lambeth, London. 
(Complete specification.) 

Improvements in electric plug connectors. Johp Henry 
Tucker, Sampson-road North, Birmingham. 

Improvements in and relating to electric traction 
systems. Horace Field Parshall, Salisbury House, 
London. 

Improvements in or relating to electric alarms. Johann 
Kiewert, Norfolk House, Norfolk-street, Strand, London. 
(Complete specification.) 

Improvements relating to electric accumulators or 
seoondary batteries. M. I. P. Electrical Syndicate, 
Limited, and Alfred Blackman, 7, Southampton buildings, 
Chancery- lane, London. 

Improvements in fase boxes for electricity supply 
mains. John Llewellyn Davies, 40, Ohancery-lane, 
London. 

5307, Improvements in or relating to fuso boxes. Ernest 
Roberts and Percy Good, 7, Southampton-buildings, Uhancery- 
lane, London. (Complete specification. ) 

Improvements in and relating to electric contact 
devices, Peter Oluf Pedersen, 7, Southampton-buildings, 
Ohancery-lane, London. (Oomplete specification. ) 

26442a/03. Improvements in controlling vehicles propelled 
electrically from a distance. Siemens Bros. and Oo., 
Limited, Birkbeck Bink-chambers, Southampton-buildings, 
Chancery-lane, London. 
United States.) (Date applied for under 
Dec. 1, 1903.) 


5251. 


5297. 


5298. 


Patents Rule 9, 


Marcu 4, 

5321. Improved apparatus for regulating electric voltage or 
temperature. Albert Campbell, ‘‘ Oaklands,” Park- road, 
Teddington. 

5374. Improvements in electric gear for controlling lifts or 
hoists. Jörgen Björnstad, 47, Lincoln’s-inn-fields, London. 

Marci 6, 

5483. Aclip with clamps and a combined book of reference 
and writing slate for general office uso, but more 
particularly for use on telephones and the like 
instruments, Mrs, Charles Plowman, 5, Beresford-terrace, 
Canonbury, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published March , 1904. 
1902. 
$6190. Electric signalling apparatus for railways. Beer. 
1903. 

1855. Wireless telegraphy. Justice. (Hogg.) 

1095. Electric lamps of the character known as vapour 
lamps.” Bastian and Salisbury. 

4533. Method of regulating the voltage of alternating and 
continuous current generators by means of alternate- 
current excitation. Orompton and Oo., Limited, and 
Goldschmidt. 

4781. Bobbins or formers and the like used for electrical 
purposes. Appleyard. 

5046. Eleotric arc lamps. Oliver. 

6016. Electrical fuse boards. Moores and Ashton. 

6998. Manufacture of standard electrical conductors. Clare. 
mont and Stratton. 

7137. Seleotive transmitting systcms for eleotric signalling 
and other purposes, Carolan, (General Electric 
Company. ) 

7459. Electric arc lamps. Carolan. 

7899. Prepayment electric meters. British Westinghonse 
Electric and Manufacturing Company, Limited. Tilden.) 

8028. gre ement and construction of electric arc lamps. 

iver. 

8195. Electricity meters. Plisson. 

9311. Alternating-current meter. Isabella Christina Clark, 
Alfred John Davies, and William Livingstone Russell, 
executrix and executors of the estate of Alexander Melville 
Clark, deceased. (Hartmann and Braun.) 


(General Electric Company.) 


The United Telpherage Company, : 


System of electric light wiring and casing for internal 
work. Read. 

Exhausting and sealing incandescent electric lamps. 
Carolan. (General Electric Company.) 

Electric connecting devices applicable to lampholders, 
wall plugs, and the like. Menges. 

Electric lamps. Boehm. 

ur ignition apparatus tor gas and like engines. 

uyon. 

Electric switches. Somerville and Howard and Bullough, 
Limited. 

Electrical arc lamps. Guest, Keen, and Nettlefolds, 
Limited, and Wakeman. 


8555. 


9590. 


9728. 


9832. 
10096. 


10646. 


11088. 


11276. Manufacture of electrodes for secondary batteries. 
Roderbourg. 

21637. Electrical alarm clock. Petera. 

26274. Means for ventilating dynamo-eleotrio machines. 


Aktiengesellsehaft Brown, Boveri, et Cie. (Date applied 
for under International Convention, Dec. 16, 1902.) | 

Method of winding moving coils for electrical measuring 
instruments. Heinrich. 

Electricity meter.  Hevilliod. (Date applied for under 
International Convention, Dec. 15, 1907.) 

Receivers for electromagnetic waves. Fessenden. (Date 
applied for under International Convention, April 9, 1903.) 


27213. 


27392. 


28291. 


28355. Trolley arms for eleotric traction. Robertson. 
1904. 
1848. Apparatus for covering of electric cables, Seymour and 


Ola1emont, 


COMPANIES’ STOCK AND SHARE LIST. 


Name. ger ` Last price 
Commercial and Industrial.— £ 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 H 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 .. 3/16-5/16 
British Insulated and Helsby Cables, Ord., 1-100,000 .... 5 6 
6 per cent. Cum. Pref., 1-100,000 i.... o 
44 per cent. Mortgage Debentures 102-1 
sritish Thomson-Houston Co., 44 per cent. 1st Mort. Deb. ) 
Stock, Red. 1 .. 2101-105 xd 


British Westinghouse Elec. and Manur., 


Lond 
. 
iz) 
. 
2 


—— ee 0 9292998 9*9 9*9" „ „„ „„ „„ 


6 per cent. Pref., 


e drehte Venit eor A Ra eo 53-4 
4 per cent, Mortgage Debenture Stock .......... 100 . 95-96 
Brush Electrical Engineering, Ordinary, Nos, 1-105,731 .. 2 .. 3-14 
— Non. Cum., 6 per cent. Pref. ini 4 — 14-13 
— 44 per cent. lst Debenture Stock................ 100 .. -100 
44 per cent. 2nd Debenture Stock .............. 100 . 84-89 
Callender's Cable, Debentures .................. eene 100 .. 104-108 
Ordinary 0 ̃ᷣ TTT 5 — 10411 
. Ke A 5 .. 82 
Ah T ⁵ A Esa TN acd S œ 1 
5 per cent. Debenturees 100 .. 1 
Edison and Swan United, A" Shares, 1-99,261 .......... 5 .. i 
'* A" Shares, 01-017,139 ........ 5: a 841 
5 per cent. Debent ure ee eee ooo 10 . 7 
4 per cent. Deb. Stock, Rede 100 .. 72-77 
Electric Construction, Limited, Nos. 1 to 112,100 ........ 2 — 214-13 
7 per cent. Cumulative Pref. .................... 2 — 971 
4 per cent. Perp. lst Mort. Dobb 100 -100 
Ferranti Limited, 5 per cent. Ist Mort. Deb, Stock, Red. 100 90-95 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 97 
q per cent. lst Mort. Deb. Stock ................ 100 .. 95-98 
W. T. Henley's Telegraph Works, Ordinary .............. 5 — 12-13 
44 per cent. Preferen eee eene 5 us 5t 
44 per cent. Debentures 100 .. 106-110 
India Rubber, Gutta Percha, and Tlelegraph Works 10 — 1841 
4 per cont. Debentures...... ee eo 2 100 . 100-1 
Parker, Thos., Limited, Ordinary .................. esee 10 — 144-154 
Telegraph Construction and Maintenance................ 12 .. 37 
D pet omnib, BOUM eo ns'c0 0d un enixe tm 66 ach i o o 100 .. 101-104 
Eleetrie Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201.101,200.. 1 8-4 
44 per cent. Deb. Stk. Certs., Red. and Conv. .. 100 .. 115-138 
Bournemouth and Poole, Ordinary ................ «eee 10 — 124-135 
44 per cent. Cum. Pref., 7, 501-15, 00 ............ 10 . 94-104 
—— per cent. Cum. Second Pref., 15,001.22,500 .... 10 .. 104-11 
44 per cent. Debenture Stock, Red. ............ 100 . 1011 
jromley (Kent) Electric Light and Power Co., 44 per cent. 
lat Debenture Stock, Re 1 — 100-103 
Brompton and Kensington, Ordinary em 10-104 
E 7 per cent. ey d dier Sor 130000 7 : € 9:101 
cutta E on RR orp., Ordinary, Nos. 1- "i — » 
Nos. 2 Pp 300 "292299799 vid **997929*957»99999228 6 =s 7-8 
Cambridge Riesteie Supply Company, Ltd., £10 Ord. .... 8 1 
5 * £10 Ord. .... 6 .. 
Central Electric Supply, Ld., 4 per cent, Guar Deb, Stock 100 .. 106-109 
Charing Cross and Strand, Nos. 1-70,000 ................ 5 — 74-73 
4) percent. Oum. Brats soca. vasccveccanccccesws 5 54-54 
—— ‘City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 6 .. 43-5 
4 per cent, Debenture Stock, Red. (Prov. Certs.).. 100 101-105 
Chelsea Electricity Suppl. 5 6 
44 per cent. Debentures ................ «een 100 106-109 
iy of London, OrGiiary V Una. pa) 6 0» 7 10 103-114 
6 per cent. Cumulative Pref. .................... 10 15-14 
5 per cent. Debenture Stock ................ 100 -126 


44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) . 100 
County of London and Brush Provincial, Ordinary........ 

6 per cent. Oum. Pte. 1.1.0052 ceae eei eee ose 10 
44 per cent/Debentures Prov. Certs. All pd. Rd. 8 


t III ttt: 
ipis Ss 


Edmundsons' Electricity Corporation, Ordinary, 1-50,000. . 93-61 
Opneraentc Oen, AAA 53-6 
44 per cent. First Mort. Deb..................... 100 103-1 
Electric Et. & Tractn. Co. of Aust., Ld., 6 p. c. Cm. Pf., 1-30, 000 6 5-4 
9 per cent, Debenture Stock, CARTA ITI 100 .. 92-97 
Folkestone Electric Supply, Ltd., Ord, Nos. 1-10,000...... 5 — 53-64 
— 44 per cent. First Deb, Stock, ey ee 100 .. -102 
Hove Electric Lighting, Limited, Ord., 1-15,000 .......... 5. uu 7 


11 
Bes 
RE 


Kensington & Knightsbridge Elec. Lt., Ltd., Ord.,1-21,000 § 
— — percent, Debenture Stock Red 00 


=. "RB = m oe 
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Amount 
Name. "pad, Last prios, Name. d a Last peice 
£ £ £ £ 
Kensington aud Knightsbridge and Notting Hill ........ 100 .. 103-106 British Electric Traction Ord. 1-500,000 — æ 9-10 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 93-104 —— 6 per oent, Om. Pl., 30,001-60,000 r^ sacha 10 — 10 11 
London Electric, Ordinar nnn. 53 — l-l} —5 patios oant. Perpetual Debenture Stock... . 100 1312 
6 per cent. Pref .... . . . 4 b. us 43-5) d Belgrano Tram., Ord. 1. 100,000. 6 n 
4 per cent. 1st Mortgage Debenture Stock, Bets 100 .. $8 — ery per cent. Om. Pf., 1-40,000 .. r O wa DE 
Metropolitan Ordinary . . . . . . . fr . . nee scenes 10 . 174-1 — "B' 6 cent, Om. Pt., 1-27,500 . 1 e 
——4,, per cent. First gage Bobon e Stock .... 100 .. 109-11 5 per cent. Deb. Stock, Red. ........ ——ͤ—ů . 100 a 104-107 
per cent. Mor ebenture, Red. .......... 100 .. 98 Prov. Oert., all paid ................... ......... 100 — 98-101 
Newctato opo o -Tyne El 0 Bupply, Ordinary —À 6 .. 98-101 Oape Electric ‘Tram ways ,Nos. N VVV 1. 13-2 
ee rer ( rer re 4 .. 100-103 City of Birmingham Tramways, 5 r cent. Cum 8 ss 
Notting Hill Electric S RENE 220 T 100 -- 185-1 cent. lst Mortgage Deb., 1-3 (000 (1817) . ... 100 .. 
4 per cent. Fi Debs ,Nos. 1-500 ) .. 99-102 Colombo Electric Tramways and Lighting” 6 per cent. 1st 
Oxford Electric, Ordinary, 1-96 ana +. -14,510............ : -6 M e Debenture Stock, Red. ............. . 100 .. 102-106 

——— 4 per cent. Debenture Stood -99 Cork El o Tramways and Lighting Oo., . 1.2 1514 

Royal Electrica! Com ET MUN 34 per cent. First —— § per cent. Cum. 6 %% % „% % %% %%% %%% %% %%—ꝛð ) „„ „ „%% 10 — 11-12 

hares M 6 6 „%/ʃ;⅛ꝛ 6% „„ „% „„ „%%% „%% „„ „„f%C6ç“ç0 100 ae 99-108 — Debentures 9950900830099 % % % %¼ h „% „%%% „%% % „ „ „ 6 „ „ „ 2 0 100 oan 96-00 
— Markets lootel 1 LAN wd.,1-12,000.. 6 .. 5-34 Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 urri 
cent. De Debenture 2 6 6 „% %%% „% % % %%% %% „„ „„ „% „% 6666 „6„ 00 oo B5-AY — — per cent. Pref., Nos. within 1-60,000 90900090990 10 ie 16 

80 Dobis n, Ordinary. . . . . . „ <i 14.183 . Mort. Debs., 1-3, 000, PA T 100 . 94-97 

dt. b noa'a and Fall Mall, T pisani 2 6 „„ „„ „60„ 6 own 1 ? — ways Ordinary. 6 6 %%% %%% %%% 6 %% %„%6 % „% „% „„ 666% 6% all = 22-284 
7 per cont. Free.. e —— 6 .. 8-9 6 per cent. Cum. Prei. . Al 2 1 

uc — per 8895 D.. „ . 100 ae 448 mr Ad per Nea Deb 8tock ................. 100 . uu 
ec €"*"".0225525090 ne 8 Ligh 

TES per cent. Cumulative Preference, 60, 001-80,000 5 218 i dum. Pref., Nos. 30 0 50.000 5 ting, — om 
Westminster, Ordinary Pe D — "€ 4 per cent. Debeutare BEOOK oi eren eere re etes 00 .. 0.83 

— — 5 per cent. Cam. Pref., 110,101-138, 281. 2 62 „ „ 46 „60% 6 ae 64 Kidd erminster and District Lighting and Traction, Pref... 6 ae 54-4 

London Unite 90D, 2 per cont. Cum. Pref, ...... .. 10. 11.11 

r cent. 1st Mt n 100 .. 101-105 

Electrie Rallways,— Metropoli an Electric Trams. Deferred, 1900 001-1,314,016 1 . 316-516 
JJ ²˙ TET RE " per cent, Cum. Pref.,500,001-814,016 .......... 1 1 

Central — per e T )))) 00 i 101 New General Traction Ordinary Se vésvbsebopesasesoena es : — i : 
"ook Prov gate tally wali: 100 — 101 e Per cont Gortguge baba wire, 11,718 Gog X PET 

— — 4 c. Deb. v. y ) "e 10-113 : 1. sé 
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A NEW HIGH-SPEED TRIPLE -EXPANSION ENGINE. 


A good example of recent progress in this country in the 
construction of high-speed electrical generating plant for 
power purposes is shown in Fig. 1, which is prepared from 
a photograph of a large 580-i.b.p. triple- expansion engine 
by Messrs. W. H. Allen, Son, and Co., Limited. It is 
coupled direct to a 575-kw. continuous-current dynamo by 
the British Westinghouse Company, Limited, of Man- 
chester, to run at 325 revolutions per minute, and has been 
built to the order of the Fairfield Shipbuilding and Engi- 
neering Company, Limited, of Govan, Glasgow. The 
engine is of Messra. Allen’s atandard three-cylinder, double- 
acting, triple-expansion, vertical, enclosed type, the cylinders 
driving three cranks set at angles of 120deg., and has been 
designed throughout with a view to obtaining economical 
results over widely varying conditions of load when work- 
ing with dry saturated steam at 150lb. per square inch at 
the stop valve and exhausting against a maximum absolute 
pressure of 4in. of mercury, and to be further capable of 
deve ping an overload of 25 per cent. for a period of two 

ours, f ' 


The dimensions of the cylinders and the successive points 
of cut-off are so arranged as to produce an equal distribu- 
tion of power between the three cylinders, thereby ensuring 
an exceedingly even turning moment throughout the 
revolution of the engine. The weights of the reciprocating 
parts on each crank are also equalised in order to eliminate 
the resultant horizontal and vertical forces due to the 
inertia of the moving parts; there remain, consequently, 
only two couples to be balanced respectively in vertical and 
horizontal planes. As is well known, the complete elimina- 
tion of these latter couples by any arrangement of revolving 
weights is a practical impossibility, but in the case under 
notice they have been reduced to a minimum by a somewhat 
novel arrangement of balance weights, securely fixed to the 
crankwebs. These weights are so arranged that the radii 
of their respective centres of mass are set at a small angle 
to the crank radius, in order to reduce the unbalanced 
couples due to the inertia of the valve gear, as well as those 
of the main reciprocating parts. The success of this system 
of balancing was a noticeable fact during the trials, and 
was amply demonstrated by the steadiness of the engine 
when running without holding-down bolts and standing on 
a smooth surface plate. The three cylinders are respectively 
13in., 20in., and 30in. diameter, and have a stroke of 13in., 
end are made of a special mixture of hard and tough close- 


grained cast iron having a tensile strength of from 12 to 
15 tons per square inch. They are also provided with the 
usual accessories in the way of drains, relief valves, and 
provision for indicating. 

The intermediate and low-pressure pistons are of cast 
steel, and are fitted with Rowan’s packing rings, and 
the high-pressure piston is of cast iron, of solid block type, 


and is fitted witha solid packing ring of rectan section, 
all three pistons being of equal weight for balancing pur- 


The valves are all of the solid piston type, and 
take steam on the inside edges, thereby diminishing the 
pressure on the glands, as compared with valves taking 
steam on the outer edges. The whole of the working 
parts of the engine are enclosed in a neatly designed and 
substantial cast-iron trunk, the walls of which carry the 
slides for the main cross-heads. Easy access to the interior 
of the trunk is provided by three large doors ranged along 
the front of the engine, each door being furnished with a 
smaller hinged panel in its centre, which permite of inspec- 
tion of the working parts. Between the cylinders and the 
top of the trunk upon which they stand is a distance piece 
which is cast in one piece with the body of the cylinder, and 
permits of easy access to the piston-rod and valve-rod glands. 
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FIG. 1.—580-h.p. Triple-Expansion Engine, by W. H. Allen, Son, and Co., Coupled to British Westinghouse Company's Dynamo. 


The top of the trunk is also fitted with a special form of bush 
which eftectively prevents oil heing carried up fromtbe crank 
chamber to the cylinder, and also prevents the water from 
entering the crank chamber. Each cylinder with its distance 
piece is completely isolated from each of the other cylinders, 
this design having been adopted by the makers for all their 
standard ty pes of engines, excepting the smaller two-cylinder 
types, as it ensures that there shall be no distortion of 
the frame of the engine under any conditions of varying 
temperature, consequently the working parts are always 
correctly “in line” and work freely. The whole trunk and 
cylinders complete are mounted upon a massive cast-iron 
bed-plate, which forms a reservoir into which the oil drains, 
and from which the oil is supplied at a pressure of about 
15]b. per square inch to all the working parts by means 
of a small valveless force pump driven from one of the 
eccentrics of the engine. 

The crankshaft, piston rods, valve rods, connecting rods, 
and eccentric rods are all of Siemens-Martin steel, having 
a tensile strength of 28 to 32 tons per square inch, and 
giving under test an elongation of 27 per cent. in a length 
of 2in. The eccentrics are all of solid forged steel, the 
high-pressure valve eccentric being securely keyed on to 
the shaft, and the remaining two eccentrics being forged 
in one piece with the shaft. The whole of the ‘hearings 
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throughout, with the exception of the cross-head bearings, 
which are of gunmetal, are lined with white metal, and 
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cranks lead and follow is that given. None of the cylinders 
have steam-jackets, as experience shows that their effect at 


1 


LE a 


150 


VOLUMES IN CUBIC FEET PER POUND 
Firas, 2 AND X Indicator Diagrams from the Allen Engine, and a Combined Diagram prepared from them. 


eed oil- under pressure from the force pump described 
above. 

The góvernor is of the company's standard crankshaft 
type, and can be regulated by hand whilst the engine is 
running to give a speed variation of at least 5 per cent. 
above and below the normal, and operates a compound 
double-beat valve of special design placed between the stop- 
valve and the engine, and so arranged that at overload 
steam is by-passed direct to the low-pressure cylinder. It 
was specified that the steady speed variation from no load 
to full load should not exceed 3 per cent., and the 
momentary variation in speed when the whole load is 
thrown off or on should not exceed 10 per cent. On the 
official trial, however, the tests of the governor showed a 
ateady speed variation from no load to full load of 1:9 per 
cent., and a momentary variation when the whole load was 
thrown off or on of 5 per cent., being thus well within the 
specified maximum variation. The flywheel is of the aolid 
disc pattern, being forced on to the end of the crankshaft 
and securely keyed. The dynamo side of the flywheel is 
accurately faced up to form the coupling for the armature. 
The cylinders, steam stop-valve, governor valve, and steam 
separator are all properly lagged with asbestos non-con- 
ducting composition, and are neatly covered with blue 
planished sheet steel, the whole presenting a very neat 
appearance. 

Appended are a few diagrams and test figures taken from 
the official trial recently carried out at the Queen’s Engi- 
neering Works, Bedford : 


TRIAL RESULTS (OFFICIAL), 131N., 201N., AND JOrN. nv 13IN. 
TRIPLE-EXPANSION ENGINE. 


Main steam pressure.. -  160lb. per sq. inch. 
Throttled steam pressurrreterrrneeeeee . eee 143lb. 5 
llt!!! ³² vetattyeb er dv e ERN =- OD78lb. " 
Men B. I!!!! Ets b Y eA Saolb. » 
Moan RPM, f ³ĩðWü 350lb. e 
Mean vacuum at engine exhaust ..................... 25:55in. mercury. 
Total pounds of water per hour . 8,1901b. 

Water per I. H. P. per bout q. 14'21b. 

Water per B. H. P. per houõ»r q 15 ·2lb. 

Mechanical efficiend gad . 95˙5 per cent. 


The indicator cards shown in Fig. 2 are samples of those 


taken during the official trial, and the order in which the 
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euch high speeds is so slight as to make it not worth the 
increased first cost in fitting them. Fig. 3 shows the 
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diagrams of Fig. 2 combined under a common saturation 
curve and an adiabatic curve. The whole diagram is for 
llb. of steam passing through the engine, and to enable 
the use of a common saturation curve and adiabatic curve 
for all three cylinders, the cushion steam has been eliminated 
in each case, as a quantity which does not pass through the 
engine. The shaded areas indicate the quantity of moisture 
in the steam during expansion and at release in each cylinder. 
Fig. 4 gives a number of curves deduced from readings 
taken during the official trials, and shows the efficiencies 
and steam consumptions throughout. 


SINGLE-PHASE COMMUTATOR MOTORS AND THEIR 
REGULATION.” 
BY FRIEDRICH EICHBERG. 
(Continued from page 360.) B 
[ERRATUM.—For Fig. 12 read Fig. 19 on p. 360—first 
portion of this article. | 
SERIES AND REPULSION Morors. 


Before entering into details as to the arrangement of 
gulator, shown in Fig. 19, the two known 
classes (series and repulsion) of single-phase commutator 
motors may be briefly considered, with a view of deter- 
mining, in the first place, how far they comply with the 
conditions essential for satisfactory working. My opinion 


Fic. 12. 


on this poínt is supported by the results of actual experi- 
ments. As a matter of fact, the characteristics for the 
series motor, the repulsion motor, and the motor arranged 
as in Fig. 19 respectively, given in the following, were 
established from experiments carried out upon one and the 
same machine, which was constructed according to my 
designs by the Union Elektricitäts-Gesellschaft in the 
summer of 1902. Great credit is due to this company for 
having rendered possible the elaborate experiments which 
prove the relative values of the different arrangements. 

(a) The Series Motor.— The series motor not provided 
with a compensated armature field has to excite both 
the magnet field, F, and the field due to the so-called 
armature reaction. The latter produces only harmful self- 
induction. But the armature reaction can be reduced by 
modifying the shape of the poles or by employing com- 
pensating winding, which with the over-compensation on 
the Déri system may entirely suppress this reaction. The 
same result may be attained by providing a short-circuited 
compensating winding on the stator (see Fig. 15). Lamme 
seems to have adopted this method. Such a winding was 
also employed by Déri on a machine constructed by him 
about six years ago, which started up as a single-phase 
series motor and continued to run as an induction machine. 
Then, however, there must be considered the total leakage 
flux which occurs at the slots and face of the armature and 


* Translated from tho Mectrvtechnische Ac ioc. 
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compensating winding. The diagram for the series motor 
without compensation is shown in Fig. 12. The diagram 
for the series motor provided with compensating winding 
or a short-circuited winding on the stator differs only in 
that J w L, and J R, represent the total inductive 
loss due to the ohmic loss is in the armature and com- 
pensating circuit. Generally speaking, J R, will then be 
somewhat greater and J « L, smaller. The magnet field 
in the series motor is given by the relation 


M > 
M representing the magnetic resistances in the direction of 
the field. « L, is the inductance of the field winding. 
ar N? 
w L p 2T — 1 0 " M . 
Aecording to equation (1), the counter F.M.F. is, however, 
given by 


By introducing the value for Fmax, and allowing for 
o L, we obtain for the counter E.M.F. the expression 


Epod 505. 


— 


RE 7 

| N. (7) 
This equation (7) is the characteristic equation for the 

series motor. It tells us that for 1 : =" 1 the phase dis-. 

T 

1 

—— at; 

72 , 

synchronous speed—that is to say, when a balance exists 

between the number of active turns in the armature and 


tortion may, under favourable conditions, reach 


Fie. 13. 


field winding, or when in the uncompensated motor there 
is equal inductance. 


The most favourable value for cosine ¢, LA -- 0:89, 
would correspond to double synchronous speed. It is, how- 
ever, just as impossible to attain this value as that of 
cosine ¢=0°7 for synchronous speeds, since they presume 
that the magnitude for the armature stray field corresponds 
to the ohmic resistance. It would, therefore, be to the 
interest of the manufacturer to increase K—i.ec., the 
number of armature windings. That would effect an 
increase of the value 

e y 
4 ＋ 2 1 


10 M, 
where M, represents the magnetic resistance for the arma- 
ture's cross field. ^ This increase would again reduce cosine 
b. It is obvious, however, that the compensating of the 
armature's cross field will help us very much here. In 
fact, we may choose a value for K which is fairly large 
relative to N, and thereby favourably affect cosine 4 
without unduly increasing J « L,, which now representa 
the equivalent self-induction due to stray fields on the 
armature and compensating winding. Characteristic 
curves of a compensated series motor are shown in Fig. 14. 

But the characteristic cross field, P, is absent in such a 


60 L,=2 TU 
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series motor. The short-circuit E.M.F. cannot be counter- 
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tively the ohmie and the inductive resistanoe (due to the 


acted. It naturally decreases with decreasing currents | stray field) of the stator winding. R, and w i, are the 


(hence also decreasing F) as the square of the current. 

But, in order to fully utilise commutator motors, we must 
be able to entirely suppress the magnet field at any speed ; 
hence the series motor, due to the absence of means for 
preventing sparking at the brushes, is far less suited to 
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Fie. 14.— Series Motor with Compensating Winding. 


aa in question than motors which possess a cross 

So far as its practical value is concerned, the series motor 
suffers from the further great disadvantage that it can be 
constructed only for low tensions— 100 to 200 volte, the 
latter value for very big machines. Besides the field 
winding a compensating winding is absolutely necessary in 


rationally constructed motors. To obtain good cosine ¢ 
without running the motor at a speed higher than 1:5 to 
l'8 times synchronism, the compensating and armature 
windings are each allowed two to threo times the amount of 
copper allotted to the field. 

_ (b) Lhe Repulsion Motor.—The phenomena which occur 
in the repulsion motor may best be observed in the follow- 
ing manner (see Fig. 15) Let R, and w/l, denote respec- 


similar quantities for the rotor. ais the angle enclosed 
between the axis of the brushes and that of the field. K 
is again the number of rotor conductors in series. The 
field $, or its maximum, max, corresponds to an internal 
E. M. F., E; of the stator winding, which is equal to the 
total applied E.M.F., E, less the ohmic and inductive 
loss. Hence 
E, = 2 —— K. cosa Par. (8A) 

In the armature there will flow a current, J, due to trans- 
former action and the E.M.F. induced in the rotor by 
rotation. All these E.M.F.'s have the full periodicity, 
^ (see equations (1) and (2). The armature ampere- 
turns may be split into two components—firstly, into that 
component whose influence is exerted along the axis of the 
stator winding, and which is given by the expression 


2K J, cos 4, 
T 2 
These are compensated by the primary ampere-turns, J, N, 
in the stator winding. The other component is expressed 
e K . J, Bin a, 
T 2 
and generates in the direction z x at right angles to the 
field, $, a flux, F, as follows: 


2 K J., max · sin « 


ar T2 
QE Lo. ———— . . (8E 
10 M, a ( ) 
M,a is the magnetic resistance in the direction z x for the 
position « of the brushes. The inductance of the armature 
corresponding to this alternating field gives an E. M. F. as 
follows : 


E, 2. —— K sina Fmax: a . (8B) 
2 
The repulsion motor excites the magnet field, F, by means 
of ite armature. Thus we have two fields, and F. Owing 
to the oblique position of the brushes, a double E.M.F. of 
rotation (E,! and Eu) is generated with increasing speed. 
If Eu be the E. M. F. generated by rotation in the field 4, 
Ek = 2 n K sin a Pmax: (8c) 
2 . 
And if E," be the E.M.F. generated by rotation in the 
field F 
E," =2 n K cosa Ewan. (8D) 
Now E,' is in phase with “; E, in the armature lags 
90deg. behind . Further, E," is in phase with J”; E, 
lags 90deg. behind J,, 
et us assume any current, J,, in the armature (see 
Fig. 15). J,, R, coincides with J, w l, (the inductive loss 
eorresponds to the stray field round the armature) and 
with this E,", which is in phase with J,, and given by 
(8D) and (8k). 


E/-2nK08«, 1.27, 2 KJ. max. zin 
J2 10 r 2 Mr a 
GY 
Ek '-27nm0J,g." 10 M sin a cos a, 
Fa 


This E," is in phase with J, and proportional to the 
number of revolutions, n. Es, which is distorted 90deg. in 
phase relative to J,, is at right angles to E". he 
resultant E.M.F. in the short-circuited winding is 0:1, and 
this maintains the balance between the E.M.F. due to the 
induction of ꝙ at rest, or transformer action, and the induc- 
tion produced by rotation in P. These two E. M. F. as, E, 
and E, are superimposed. We now have to describe a 
circle about 0-1, and E, and E form a right-angle triangle 
upon the diameter 0'1. The angle z (see Fig. 15) is deter- 
mined from the equation 

I 
Ej; tana, 7 


J 
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The equations (84) to (87) contains all the characteristic 
relations appertaining to the repulsion motor. 

By adding to E,: J, R, and J, w l, J, resulting from the 
current triangle J, i4 (corresponding to E;) and J, we 
obtain the diagram for the ordinary repulsion motor. It 
would take ua too far to deduct all the conclusions derivable 
from these equations. I shall therefore confine my remarks 
to the essential points concerning the subject under con- 
sideration. 

The repulsion motor excites the magnet field through 
the armature. It 8 à cross field, which serves to 
suppress sparking at the brushes, and also the characteristic 
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Fic, 16. —Repulsion Motor, 25~~, 220 volts, 2mm. air-gap. Brushes set 
at an angle of 70deg. to the Stator Winding. 


wattless counter E.M.F. The torque corresponds to the 
product of F and N, J, and is dependent on the phase 
distortion of both. This distortion is less in proportion as 
the magnetising current generated by 4 is reduced. The 
non-inductive resistance of the armature must be kept as 
low as possible in order to ensure the best possible condi- 
tions for starting up and running. If low enough, it can 
then be neglected without detriment to the result. The 
greatest consumption of current by the secondary circuit at 
rest corresponds to an angle « other than of 45deg., which 
may be determined from the relations already given. 

The cross field, F, is its relation to the number of primary 
ampere - turns, N, J, is given for any angle a. Hence for a 
given primary potential there is one characteristic only. 
The ratio of F to the field P changes for a given a with 
the current. The condition (5) for ideal compensation 
occurs only for a certain current. But the short-circuit 


Fic. 17. 


energy at the carbon brushes diminishes as the speed 
increases, thus giving the repulsion motor a considerable 
advantage over the series machine. From the relation 
tan = tan a 

we get P = 1, for n= ~~, if the non - inductive resistances 
and stray E. M. F. 's in the stator and rotor are negligible 
quantities, and, further, by neglecting to consider the 
magnetising current. In reality, this favourable result is 
not attained, because the assumptions just made do not 


apply. 

Nerd the repulsion motor at synchronous speed 
has & power factor similar to that of a polyphase motor 
having the same pole spacing, depth of slot, and equal 
air-gap (see Fig. 16), the curves in this figure being plotted 


for an angle of 70deg. relative to the axis of the winding, 
which corresponds to the position of greatest torque for 
this motor. At the same time the repulsion motor has 
only one stator winding, and the primary and secondary 
potentials are independent of each other. On the other 
hand, it is of great disadvantage that the repulsion 
motor can be reversed only by shifting the posi- 
tion of the brushes, or, alternatively, by providing a 
second set of brushes. Certainly this may be avoided by 
employing two stator windings, but then we get a serious 
complication. The one or the other winding must be 
switched in according to the direction of retation desired 
(Fig. 17) If we wish to economise copper by splitting up 
the stator winding into two parte, I. and II. (see Fig. 18), 


the motor at once loses the characteristic of a repulsion 
machine.* But only the field, F, is now excited by the 
stator winding. The wattless counter E.M.F. disappears, 
thereby considerably reducing cosine $, the other details of 
the motor being the same. 


(To be continued.) 


THE ELECTRO-MECHANICAL COMPOUNDING OF 
GENERATORS.1 


An ideal regulator should come into operation at the 
same instant as the changes of load for which it is to com- 
pensate, so that the necessary additional driving power may 
be supplied as required. If the steam-engine or turbine- 
driven dynamo is a compound-wound one, the voltage will 
be constant at all loads, but if shunt wound, the excitation 
must be altered to suit each load change, and if this altera- 
tion is accomplished at the same time as the change in 
driving power, no voltage variation will occur. The 
Seem employed up to the present on prime movers 

riving dynamos have the essential drawback that a change 
of speed must actually occur before they can come into 
action. It is obvious that in such a case a variation in 
dynamo voltage must occur, due partly to this change in 
speed and partly to the strictly electrical change. The 
regulation, in fact, is carried out at present by letting the 
governor do its share and then adjusting the excitation by 
means of a variable resistance. 

Recently Mr. Routin, of Lyon, has succeeded in pro- 
ducing regulators which comply with the ideal conditions 
stated above. It is clear that for every load on the dynamo 
a particular value of the excitation, as well as a particular 
amount of steam admission, are necessary, and this naturally 
suggests that both excitation and admission should be con- 
trolled by the same piece of apparatus. Every change of 
load is followed by a voltage change partly due to ohmic 
drop and armature reaction—:.e, electrical causes—and 
partly due to speed chauges—: c., mechanical causes. The 
changes due to electrical causes can becounteracted instantly, 
but those due to mecbanical causes are not so quickly dealt 
with, as they are subject to the law of inertia. Good 
regulation requires that the steam admission should be 
increased and the excitation be strengthened at the same 


* This method of dividing the stator winding into two parts 
SIM connected in series was made known to me through Herr 

TI. 

+ Translation in abstract of an article by F. Broek in Elektru- 


technische Zeitschrift for Jan. 14. 
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time, whenever either the current increases, the voltage 
drops, or the speed drops, and vice versá. An apparatus in 
which the differential action of the current and the voltage 
is employed may, therefore, be expected to give good 
results. With Routin’s regulator the action may be com- 
pared to what would occur if, each time a lamp were 
switched on, the engineer in charge took the trouble to 
alter both the steam admission and the excitation of the 
machines. 

The apparatus consists, in principle, of an iron core acted 
upon by the difference in ampere-turns of a main circuit 
coil and a shunt coil connected to the terminals (see Fig. 1). 
The main ooil carries the current generated by the machine 
at each instant. The shunt coil, which is connected in 
opposition to the main ooil, is fed from the generator 
terminals in series with a regulating resistance, the amount 
of which is determined by the position of the sliding con- 
tact, a. At the same time a second sliding contact, b, 
moves over the resistance, R, and alters the excitation of 
the machine. The dimensions of the two coils are chosen 
so that the shunt coil normally overpowers the main coil. 
The iron core of the solenoid is directly connected to the 
admission gear of the engine and carries a weight, P, 
producing a permanent downward pull. When the 
iron core moves downwards the admission is increased, 
and when it moves upwards increased. Suppose that 
the A voltage, and steam admission are normal, 
and that the weight, P, is held in a certain definite 
position by the differential action of the windings. Suppose 
also that the voltage of the dynamo keeps constant at all 
loads —i.6., the machine is compound wound. Then any 
increase in load will correspond to an exactly proportional 


SOLENOID o mme SuPPLy ~ 
= CIRCUIT. 
| = EXCITING 
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increase in the current delivered by the machine, and the 
ampere-turns of the main coil will increase, so that tbe 
overpowering action of the shunt coil will be correspondingly 
diminished. This will lead to a fall in the iron core, and 
this produces an increase in steam admission. 
time, contaet a will have moved down and reduced the 
resistance in the shunt coil As soon as the shunt coil 
increase becomes equal to the main coil increase in the 
opposite direction, the iron core will come to rest. 

If the dynamo is a shunt-wound one, it is only necessary 
to make the change of position of contact b alter the 
dynamo exciting current sufficiently to maintain the 
normal voltage. In the case of a short circuit occurring; 
the main coil ampere-turns will reach an excessively 
high value, and will then overpower the shunt coil, 
reverse the polarity of the iron core, and cause it to 
rise, thus closing the admission valve. Should a main 
fuse blow, only the shunt coil on the solenoid will remain 
in action, and this again will effect the closing of the valve. 
Should the speed of the machine be altered, due to any 
external cause, such as a change of head (in the case of 
turbine-driven sets), etc., the currents in both windings of 
the solenoid alter proportionately, and their difference 
becomes greater or smaller according as to whether the 
speed had increased or diminished. In the former case the 
iron core is drawn further up, and so closes the admission 
valve, whilst in the latter case the reverse occurs. The 
contact on the excitation resistance can be adjusted by 
hand whilst running, and the degree of compounding can, 
therefore, be adjusted at will. If both contacts are altered 
together by hand, the loading of the machine can be 
adjusted as required, so that when several machines are 
running in parallel the load on any one of them can be 
varied in any way desired. 


At the same |. 


THE ELECTRICAL ENGINEER, MARCH 11, 1904 


REGULATING IMPEDANCE COILS: EXPERIMENTS 


ILLUSTRATING THE IMPORTANCE OF SOME 
DETAILS IN CONSTRUCTION.* 
BY C. FARADAY PROCTOR, MEMBER. 


I much doubt whether the substance of this paper.is of 
sufficient interest to compensate for the time you are kindly 
giving me, but I feel it is the duty of members to assist the 
society by bringing before it any matter that may be useful, 
and since I am precluded from touching on the subject with 
which I am most familiar, I was obliged to either deoline to 
write a paper or make the best of what I hope (if not of suffi- 
olent interest in itself) may lead to something useful, and with 
& view of adding to the interest of the paper, I have, by the 
kindness of the College authorities, been enabled to show you 
this apparatus at work. 

It is now some years since I was asked to devise & method 
of regulating a current between the limits of 0'3 to 1:5 of an 
ampere and 0 to 500 volts, or as near these limits as possible. 
The method adopted was an alternating current of 575 volts, and 
a regulating ‘choking coil, such as the one you see here, which 
consists of about 3,000 turns of '03in. D. C. C. wire wound into a 
coil 6in. long and 4in. diameter, and regulates (between 072 to 
1:0 amperes and 0 to 550 volts), by having a core composed of a 
bunch of iron wires about 1:5in. diameter and 14in. long drawn 
in or out of the hollow fibre tube on which the coil has been 
wound (see Figs, 1, 2, 3, and 4). Some years later more coils 


ED 5 . 
2 60 Turns 


Core 2!in Long and !2in. Da. 


Fic. 4. 


were wanted, and were made under the direction of a gentleman 
of very considerable theoretical experience, but the results 
were so unsatisfactory that the coils were sent to me to report 
on and advise how to correot them. This is one of the second 
batch of coils. 

When the first coils were made I questioned the somewhat 
large diameter of the coil as compared with its length, and 
also the want of a return magnetic circuit, but the balance of 
information obtainable seemed to confirm the dimensions as cor- 
rect, but later on a demand for a coil for heavy currents occurred. 
I experimented further, and found that by adding a return 
magnetic circuit the choking effect of the coll could be almost 
doubled, and later experiments led me to the construction of 
the coils as shown. Coil B,, I believe, as far as my experiments 
have gone, is of about the best proportions. 

As already mentioned, my experience has always led me to 
believe that the coils should have been somewhat longer than 
originally constructed, since the ampere-turns per pound of wire 
increased more rapidly by adding to the length rather thau the 
diameter. Coils B, and B, have exactly the same weight of wire 
on them, but D, has 2,550 turns against 2,300 of B,, but any 
further increase in the length seems to agsin decrease the 
efficiency. The weight of wire on these two coils, you will 
observe by referring to Table I., is just two-thirds of that used 
in the first coil, P small, and the choking effeot is quite as good 
(in the list it is not shown as being quite as good at minimum 


* Paper read before the Newcastle Local Section of the Institution 
of Electrical Engineers, Feb. 29, 1904. 
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Length | Diam.| Weight Diam. Diam.] Resistance | Total 
Coils. of ol of of core of iron in M : 
coil coil wire, in coil. core. ohms. um 
P small ...| 6°25 4°00 | 8lb. 5oz. 1:625 | 1:20 | 37 3, 000 
P large. 6°25 5:50 121b. | 2:00 1 20 70 5,000 
ee e 8:00 2:25 Alb. 40z. 1:25 | 1:20 | 10 1540 | 
sq. in. sq. in. | 
B 64in 6'5 5°25 | 5lb. 70z.| 1:625 | 1°20 25 2,550 
. 5'0 3'50 |5lb. 7oz. 1:625 | 1:2Q 25 | 2,800 
| 6:50 | 17 plus 2,300 
B 1:75 ; 2 5 500 
compound m 2˙8 a 175 | 1°20 | — — 
8°25 22 total 2.800 

| 5 terminals | 

B100 volts} 50 1:5 llb. | 0°85 (0:754 |0'9 ohm each 


| 4:5 ohms | 


TABLE No. L—TABLE OF DIMENSIONS AND RANGES. 


| 1000 — 


— — —— — 


Amperes passip gon or 
ey I F o On a 400-volt circuit the volts available- 


| Mibi A T4 9 regulation at the following amperes are: 
Core in. Core out. 1 amp. 0°75 A. 0:50 A. 0°30 A. 
5. 354 V.to | 560 V. to ! 381 V. to 385 V. to 
0'21 A. 290 | oY at -21A/0V. at 21.4 0 V. at 21 A 0 V. at 21 A 
4 i 225 V. to 310 to 360 to 
0˙10 180 (ov. at 1 4 0 V. atO-AOV atO1A ] = 
Too high for Too high for 276 t 380 to (| 382 to 
size of wire'sizaof wire 7 2 * — j 
above 5 A. above 5 A. | 526 945 | l 875 
l E. 373 to O V. 379 to \ 391 to 
0:22 5'0 A. | at 22 A. OV. at- 22A f — I .at 22 A 
0 ; 373 to O V.] 379to |} 2391 to 
0°25 5'0 A. [at 23 A. (0V.at-23Alf — 1l0V.at-23A 
0'5 Too high for 
size of wire — — — — 
0 22 above 5 A, 


———— 


TABLE II.—COIL J AS CONSTRUCTED, AND AS ALTERED, COMPARED WITH COIL P AND B ON A 400 CIRCUIT. 


Coil J as at first conetructed. 


J without sheath and with return magnetio circuit ..................... 
oil P amall, e E E EER 
% ðW.. ð y ĩð ERR edes 


1 


18 20 24 33 7 35 80 90 
3 9 | 10 | 18 25 85 110 150 
15 40 46 | — | 385 | 360 350 344 
9 21 27 3 | 391 379 | 373 370 


current, but the ends of the return magnetic circuit are not 
closed together, which, as you will notice, more than accounts for 
the difference of 01) at maximum volts, the coil is, of course, 
better, the shorter length of wire offering less ohmic resistance, 
as well as what I have called effective resistance to the current. 
(The oore used in the experiments with the coils P small 
and P large, also the coils B 64, B 5, and B compound, con- 
sists of a bunch of iron wires 2lin. long, 1:20in. in diameter, 
and weigh 4lb. 10oz. The exterior iron wire return magnetic 
circuit consists of a number of small bunches of the same sized 
wires held together with string, making a band 15in. wide and 
10in. long, and weighed 371b.) 

Some of my friends may pull me up for using the term 
“ effective resistance," but I do rot know any other term that 
I can be sure will include all the opposing effects which cause 
the drop in volts observable, although resistance and self-induc- 
tion are probably accountable for the chief losses. On referring 
to Table I., P large, you will notice that the effective resistance 
is so great that only 1:5 amperes pass with a potential difference 
of 400 volts, although the actual resistance is only 70 ohms. 


— 80 Turns — —J35-— — 70 Turns — 


Terminal 
No. 4 e ane ; 
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Primary of _ _ 
O to 180 120 Volts to 140 
Volts „„ 
Terminal 
No 


Coil J, which is one of the second batch of coils made, you 
will notice is of very different construction : it is 8in. long, 
somewhat rectangular in section, is wound on a split sheet-iron 
sheath, insulated by a mica sleeve, and has only 1,540 turns of 
wire, and the core is made up of strips of sheet iron, its short- 
cirouiting current is above 5 amperes, and its maximum regula- 
tion as at first constructed, and with a current ot 1°5 amperes 
passing and an E M.F. of 400 volts, is 383 volts to 506 — 77 volts. 
The difference between the 400 volts and the 383 being loss by 
effective resistance. At 0'3 ampere its regulation is only 400 
volts to 386. Reference to Table II. will show what a very great 
improvement can be made in this coil by removing the iron 
sheath and adding an exterior magnetic circuit; at 0'5 ampere 
the regulation is more than three times what it was, and at the 


5.9. 9.9.9.9. 0.9.9.» €) €. oe o 0.088 2822 . eee 2.9.6 f „ aama aO 25 "€ C m c o o @ 


Terminal 


315 to 600 Volts 


1:5 amperes more than twice what it was. Of course, the errors 
in construction of this, and indeed in both coils (when pointed 
out), are quite obvious, but it is equally obvious that if the con- 
structors knew how important these details were, they would 
have avoided the errors, and my excuse for bringing this matter 
before the Institution is the feeling that possibly general know- 
ledge on the subject is not quite complete. 

Before referriug to the possible uses to which these coils can 
be put, I think it will be interesting to show how easily they 
are manipulated, and at the same time it may interest some of 
the members to know in as brief a manner as possible what the 
apparatus on the table consists of. Here are the College leads, 
supplying us with an alternating current of about 20 amperes at 
100 volts, which I am using as a primary for this regulating 
booster transformer. The transformer consists of one circuit 
only, of 450 turns of Dia. 054 D. C. C. wire, on which has been 
placed split sheet-iron rings in the same manner as usually 
adopted for transformers. The 450 turns of wire are divided 
thus: Terminal No. 3, then 500 turns, and terminal No. 1, then 
70 turns more, and a connection to the first of the switch 


300 Turns: = = oS See 


. 2 
Fic. 5.—Diagram of Regulating Booster Transformer, Windings and Voltages obtainable. : 


contacts, and at intervals along the last 80 turns there 
are 20 connections made, one going to each of the switch 
contacts. The end of the last coil is joined to terminal No. 4. 
Terminal No. 2 is joined to the switch handle. It will be at 
once noticed that if I join a primary of 100 volts to terminals 
Nos. 1 and 2. then between terminals 5 and 4 we will be able to 
obtain any E.M.F. between approximately 500 volts and 640 
volts—i.e., 70 turns into 450x 100—640 volts, or 70--80 into 
450 x 100=300 volts—and by varying the connections of the 
secondaries, almost any voltage from 0 to 500 or 700 volts can 
be obtained. Reference to Fig. 5 will, I think, make this 
clear. To-night I am using 1 and 2 as primaries and 2 and 3 as 
secondaries, thus giving me the 400 volts I have been using for 
these experiments, The connections on the table are arranged 
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thus: from terminal No. 3 through the two low and high 
reading ammeters, then through this bank of incandescent 
lamps (used as resistances), through this series of switches, and 
back to the transformer; by opening any of the switches I can 
put into circuit any of these coils. I should also point out that 
I have a short-circuiting contact on the lamp screen to enable 
me to short-circuit the lamps out when not required. I should 
also, perhaps, mention that the lamps are ali defective ones. 
There is also a Weston direct-reading voltmeter, but it only 
reads to 150 volts. Ithus have had to add a resistance box to 
double or triple the readings 3s required. 

I will now go over a few of the points that I think it will 
most Interest you to see confirmed. 

Coil P 64 1. We well note that with an E. M.F. of 400 volts 
that only about 0:2 of an ampere will pass, although the resist 
ance of the coil is only 25 ohms, and by drawing out the core 
the current rises to about 1:5 amperes. 

2. With the core out, and a current of one to two amperes 
passing, moving or replacing the exterior magnetic circuit does 
not affect the current. 

5. The addition of the exterior magnetic circuit almost doubles 
the choking effect. 

Coil J—1. The point to be checked is the increased choking 
effect by the addition of the exterior magnetic circuit at low and 
ab full loads. 

2. The loss caused by the iron sheath in which the core slides. 
As regards the uses to which these coils can be put, the first 
and most obvious is for the regulation of lights in theatres, 
where often 500 to 400 lamps must be turned up or down 
without any perceptible jumps. With an impedance coil, 80 to 
90 per cent. of the current usually absorbed by the resistances 
would be saved, and the trouble often experienced with liquid 
resistances would be avoided; but, of course, alternating 
currents would have to be used. 

The coils might also be used for regulating the illuminosity of 
an incandescent lamp; for example, a person on a 100-volt 
circuit may buy 90-volt laps, and choke down his current to 
suit. The 10 volts would probably be sufficient to compensate 
for potential irregularities, and at the same time, as lamps lost 
their brilliancy, the E. M. F. could be pushed up again by the 
coil. 

I have made coil E to illustrate this point. The loss by the 
effective resistance of the coil is a drop of 2 volts. with a current 
of 2 amperes passing and a choking effect of 10 to 12 volts. 
Coil D is practically a regulating booster transformer ; it has 
2,300 turns dof wire, and then a further 500 turns added, in the 
form of a separate bobbin at one end, and if connected up as 
shown here may be used for adding on to a 200-volt circuit 10 

to 20 volts. Probably it is not quite as economical as the 
impedance coil, but by having such a coil fitted to rooms in 
which there is the greatest demand for & good light, lamps of 
higher efficiencies could be used, and any variations in the 
E.M.F. of the mains could be taken up by a slight adjustment 
of the coil, and if the light of the lamp fell by old age, a little 
extra pressure could be given, and so obtain a bright life rather 
than a miserable old age. 


COMPANIES' REPORTS. 


YORK TRAMWAYS. 


The last half-yearly report states that the gross receipts amount to 
£2,103, and the working and general expenses to £1,617, showing a 
balance of £486. It ie proposed to pay interest on the 5 per cent. 
debenture stock; dividend at 4 per cent. per annum on the share 
capital, leaving to be carried to suspense account, reconstruction of 
lines, £143. The number of passengers carried during the half-year 
has been 466,897. i 


LONDON ELECTRIC SUPPLY. 


The report of the directors for fhe year ended Dec. 31, 1903, state 
that the profit on the working for the year is £36,177. 19s. 9d., to 
which has to beadded interest on deposit and amount brought forward, 
£1,576. 8s. 7d., making a total of £37,754. 8:. 4d. Out of this the 
interest to Dec. 51.—viz., £14,816. 1s. 9d.—has been paid, leaving a 
balance of £22,938. 6s. 7d. The Board propose to deal with this 
amount as follows: by payment of a dividend of 6 per cent. (or 6s. per 
share) on the preference shares, for the year ending Dec. 31, 1903. of 
which an interim dividend of 3s. per share was paid on Sept. 1, 1903, 
£14,952: toreserve account, £6,000; to carry forward, £1 986. 6s. 7d. 
The supply of current has been efficiently maintained during the year, 
and the cost of production still further reduced. The number of lamps 
has been increased during the year by 9 per cent., or the equivalent of 
17,877 lamps of 8 c.p. The capital expenditure for the year was 
£36,198. Os. 10d., necessitated by the expansion of the Company's 
lighting business and the contract with the London County Council to 
supply power to their tramways in South London. This power supply 
commenced on Jan. 17, and is tending, as expected, to reduce the 
average cost of generation. The Company is now approaching the 
limits of the capital powers created in 1888. The directors recommend 
the creation of 20,000 more preference shares, and a resolution will be 
proposed at the meeting to that effect, The plant and machinery have 
been maintained out of revenue, and are in efficient condition, 


Dr. ABSTRACT OF REVENUE ACCOUNT. £ sd. 
Generation of electricity 2 26,199 4 10 
Distribution of electrioit 5,385 19 7 
Renta, rates, and tages 3,914 0 5 
Management expense 8,159 1 5 
Law and parliamentary charge . 4 

41,012 8 7 
Balance carried to net revenue account 36,177 19 9 
£77,190 8 4 

Or. £ s.d. 
Bale of current per meter, less discounts ..................... 73,090 12 9 
Rental of meters, transformers, ete eere 3,462 11 2 
Royalties, licenses, et æ˖᷑, e 138 11 6 
Fes... ger oe cov NAi 33 19 6 
H. rm 260 1 1 
Gross profit on erection of L. O. O. plant and machinery.. 21412 4 

£77,190 8 4 

Dr. ABSTRACT OF BALANCE-SHEET. £ s. d. 
Oapital account—amount receive cese 962,095 0 O 
Due from sundry tradesmen and others ..................... 20,270 16 9 
Sundry creditors on open accounts ................. . 10,126 7 10 
Reserve fund account, less discount........ Ff 571 19 6 
Balance at credit of net revenue account t — 15,462 6 7 

£1,008,526 10 8 

Cr. £ s.d. 
Capital account—amount expended for works ............ 975,508 5 6 
Camberwell provisional order 208 15 8 
Waudsworth provisional order . 20 9 0 
Oash at bankers and in hand — 1.676 12 5 
Sandry debtors for current supplied —üw 25,400 0 6 
Other dsb too rr rx var CU OR SIC sees rini - 2,532 18 3 
Stores on bands . 7,295 9 4 

£1,008,526 10 8 


BROMPTON AND KENSINGTON ELECTRICITY SUPPLY. 


The report of the directors for the ycar ended Dec. 31, 1903, states 
that the revenue account shows a credit balance of £29,233. 186. 1d., 
which, with the balance of £888. 8s 3d. brought forward and £335. 
7s. 10d. balance of interest received, makes a total of £30,457. 14e. 2d. 
After deducting £2,424. 3s. for interim dividend on the 7 per cent. 
cumulative preference shares, and £5.881. 11s. 10d. interim dividend 
at the rate of 9 per cent. per annum for the half-year to June 30 on 
the ordinary shares, the directors recommend that the sum remaining— 
viz., £22,151. 19s. 4d. —be dealt with as follows: to credit of deprecia- 
tion account, £7,500 ; payment of dividend on the preference shares 
for half-year ended Deo. 31, £2 507. 17s.; payment of dividend on the 
ordinary shares for half-year ended Dec, 31 at the rate of 11 per cent. 
per annum, making 10 per cent. for the year, £7,357. 16s. 3d.; 
directors’ additional remuneration, £806. 188.—leaving to be carried 
forward a balance of £4,179. 8e. 1d. The additional remuneration 
referred to in the preceding paragraph is provided for by article 92 of 
the articles of association. In view of the large sums, amounting to 
upwards of £10,000, which the Board has in the past waived out of 
its ordinary feee, and of the fact that the shareholders are now receiv- 
ing a substantial revenue from the 8 the directors feel that 
this step will meet with approval. The equivalent of 35-watt (8-c.p.) 
lamps connected is 154,855, the number of customers connected is 
5,326, and the net receipts for the year amounted to £29,233. 188. 1d. 


Dr. ABSTRACT OF REVENUE ACCOUNT. £ a. d. 
Generation of electricity.................. 15,29 5 6 
Distribution of electricity ....................... 1414 13 9 
Rents, rates, and tasßßee q 2,982 5 8 
Management expenses 5,231 1 6 
Law and parliamentary chargeees 49 0 5 
Special charges—insurances, ete 252 13 8 

21,089 0 6 
Balance carried to net revenue account. q . 29,255 18 1 
£50,272 18 7 

Cr. £ a. d. 
Sale of electricity por meter 47,985 1 9 
Rental of meters pe a VR ERE VEA YE av 2,274 4 4 
Transfer fees e 13 12 6 

£50,272 18 7 

Dr. AnsTRACT OF BALANCE-SHEET. £ ed. 
Capital account—amount received | .............. t 200,000 0 0 
Sundry creditors on open account.... 5,994 5 5 
Unclaimed dividends .............................eeeeee eese 12 6 
Balance at credit of net revenue account 14,651 19 4 

£218,650 17 3 

Or. £ s. d. 
Capital account—amount expended for works ............ 189.002 2 3 
Stores on hand at Dec. 31, 190 . 2 . 802 5 6 
Sundry debtors for electricity supplied ..................... 17,639 4 3 
Other debtors and prepaid and suspense charges 1,075 19 11 
Cash at bankers and in hand........... CC 4073 8 4 
Loan against securities... F 6,000 0 0 

£218,650 17 3 
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NOTES. 
Institution of Mechanical Engineers.—The annual 
dinner of this institution is to be held this year at the 
Hotel Cecil on Thursday, April 14. 


National Physical Laboratory. — The annual 
meeting of the governing body of the National Physical 
Laboratory will be held at Bushy House, Teddington, on 
Friday, March 18, under the chairmanship of Lord 
Rayleigh. After the meeting the laboratory will be open 
for inspection, and a number of gentlemen interested in 
the various scientific and general technical tests and 
researches carried on in the institution have been invited 
to meet the executive. 

New Books.—We have received a treatise on The 
Indian Electricity Act, 1903,” by J. W. Meares (Calcutta : 
Thacker, Spink, and Co.). 10s. 6d.— Refuse Disposal 
and Power Production,” by W. F. Goodrich (Westminster : 
Archibald Constable and Co., Limited). 16s. A compre- 
hensive, well-illustrated survey of the subject. —'*Logarithms 
or Beginners," by C. N. Pickworth. (London : Whittaker 
and Co.) 1s. In this volume the author gives a practical 
explanation of the use of logarithms and of the theory of 
the same. It wil be found useful to beginners. The 
tables at the end of the book are of four-figure logarithms. 
The author also gives the logarithms of useful factors, and 
concludes with a few pages of anti-logarithms, which 
facilitate rapid working. 

Manchester Section.—The annual general meeting 
of this section of the Institution of Electrical Engineers 
wil be held on April 12, at 7.30 p.m., in the physical 
laboratory at Owens College. Nominations for the chair- 
man, vice-chairman, honorary secretary, and 12 members 
of committee must be sent in by March 29. We also note 
that this section has arranged a visit to the Mersey Railway 
works in conjunction with the members of the Liverpool 
Engineering Society. This visit will take place on March 23, 
and .applications from those who wish to attend it should 
be sent at once to the secretary, Mr. P. A. Ramage. The 
meeting of the section arranged for the 29th inst. will 
not be held, as the author who was to contribute a paper on 
that date is unable to do so. 


Speed of Tramoars.—The Liverpool Tramway Com- 
mittee had before them recently a petition from a number 
of inhabitants calling attention to an accident that occurred 
recently by which a girl lost her life in an endeavour to 
save a dog from being run over by an electric tramcar. 
In reply to this memorial, the chairman of the committee 
properly pointed out that they did not exceed the Board 
of Trade limits as far as speed was concerned. The fact 
was, that while a tramway accident was made the subject 
of comment, nothing was heard of ordinary street accidents. 
He explained that over 50 people were injured last year in 
Liverpool by other vehicles than trams. We are afraid the 
daily Press is largely responsible for the undue attention 
called to tramway accidents. 


Liquid Carbon.—An experiment performed by Dr. A. 
Ludwig has demonstrated the possibility of melting carbon 
and maintaining it in the liquid condition. The heating 
was effected under great pressure in the electric furnace, 
and a curious phenomenon noticed at 1,500 atmospheres 
was that after a brief failure of the arc, the current 
refused to pass even when the voltage was much increased. 
It is supposed that as the carbon passed into the liquid and 
transparent state, it assumed a rare allotropic form, becoming 
& non-conductor. The test was too brief for a study of 
this condition, but was made to include a sudden cooling of 
the molten carbon by a flooding with water of the interior 


of the pressure vessel. Though minute diamonds were 
recognised in the grey powder thus obtained, the result was 
not wholly satisfactory. 


Melting Frozen Water-Pipes Electrically. —Mr. 
E. B. Greene, the superintendent of the Edison Electric 
Lighting Company at Altoona, has made a feature this winter 
of thawing out frozen water services. This he has carried 
out at cost price as an advertisement. He uses a trans- 
former with a 50-volt secondary and with a regulating 
water resistance in the primary circuit. The secondary 
cables are connected directly to the spigot or to the pipe 
inside the building, the other one being connected to a fire : 
plug, or, if more convenient, to the pipe in an adjoining 
house, which then completes the circuit on the iron pipe 
for the low potential. In this way they have thawed 250ft. of 
lin. iron pipe in 20 minutes actual time of current on, using 
between 18 kw. and 20 kw. The cost of transport of the 
transformer, etc., is more considerable than the cost of. 
current used. | 


Central-Station Vibration.—In view of the recent 
action against the St. Pancras Borough Council, by which 
they were restrained from working a combined electric 
light station and refuse destructor on the grounds of 
nuisance, the borough councils in London are taking up 
the matter with the Board of Trade. They ask that the 
necessary steps shall be taken to abolish the nuisance clause 
in provisional orders issued to metropolitan local authorities, 
and tbat a clause should be substituted empowering the 
undertakers to acquire property compulsorily. If this result 
could be obtained it would frequently be advantageous to 
buy up property the owners of which complain of nuisance, 
rather than have large capital expenditure rendered useless. 
In view, however, of the wide range over which a badly- 
constructed refuse destructor can be a nuisance, we nary 
think the course suggested is a practicable one. 


A Joint Engineering Institution.—In February 
last year Mr. Andrew Carnegie offered the large.sum of 
£300,000 to be devoted to the creation of a magnificent. 
engineering home in New York to serve for a number of, 
engineering institutions. The four principal engineering 
societies to which the offer was made were the American 
Society of Civil Engineers, the American Society of 
Mechanical Engineers, the American Institute of Mining 
Engineers, and the American Institute of Electrical Engi- 
neers, as well as to the Engineers’ Club, a social organisation 
including members from all bodies. The plan had got so. 
far forward that a site was acquired adjoining the Engi- 
neers’ Club on which to build the home. Unfortunately, 
however, the joint working between the four societies above 
mentioned will not be consummated, as the Society. of Civil 
Engineers have recently decided not to join in the venture. 
It remains to be seen how far this will affect the success of 
the scheme, which has so much to recommend it. 


Royal Institution —The following are the iets 
arrangements at the Royal Institution after Easter: Prof. 
R. C. Miall, three lectures on “The Transformations of 
Animals; Mr. L. Fletcher, three lectures on Meteorites”; 
Mr. H. F. Newall, two lectures on The Solar Corona ” ; 
Prof. Dewar, three lectures on Dissociation”; Mr. 
H. G. Wells, two lectures on ‘Literature and the: 
State”; Mr. Cyril Davenport, three lectures on 
“(1) Mezzotints, (2) Cameos, (3) Jewellery”; Mr. 
Donald Francis Tovey, three lectures on The Sonata 
(with musical illustrations); and Sir W. Martin Conway, 
two lectures on “ Spitsbergen in the Seventeenth Century.” 
The Friday evening meetings will be resumed on April 15, 
when Monsignor the Count vay de Vaya and Luskod will 
deliver a discourse on “ Korea and the Koreans.” Succeed- 
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ing discourses will probably be given by Lieut.-Colonel 
David Bruce, the Dean of Westminster, Dr. P. Chalmers 
Mitehell, Mr. M. H. Spielmann, Prof. E. Rutherford, 
H.S.H. the Prinoe of Monaco, Prof. S. Arrhenius, and other 
gentlemen. : 

The Bristol Tramways Overcrowding.—The 
phenomenal vigilance of the Watch Committee has resulted in 
the ninetieth prosecution since the Church Congress for over- 
crowding on the cars of the Bristol Tramways Company. 
In two cases last week the cars were carrying considerably 
less than the authorised aggregate of passengers, but, 
owing to the inclement weather, there was an excess 
of five inside passengers in each instance. Mr. H. R. 
Wansborough, representing the company, remarked that 
the proceedings were instituted under an archaic statute 
designed to regulate traffic in the days of Mr. Pickwick 
and Sam Weller. Judge Austin took a sympathetic view, 
and observed that the excess number of passengers could 
not have inconvenienced anybody, but on technical grounds 
he inflicted a fine of 2a. 6d. and costs against each con- 
ductor. While excessive overcrowding is to be deprecated 
from hygienic considerations as well as those of personal 
comfort, such prosecutions as these evince less regard for 
the spirit than the letter of the law, and the action of the 
Watch Committee and the police is decidedly frivolous, 
besides being arbitrary. 

St. Marylebone Lighting.—An attempt was made in 
the House of Commons on Tuesday last to introduce into 
the St. Marylebone Electric Lighting Bill the Bermondsey 
clause. After a considerable discussion this was thrown 
out, and there is no doubt that it would, if passed, have 
rendered the position of the St. Marylebone Council as 
electric lighting undertakers a very difficult one for the 
next few years. With the large capital charges under 
which the Council will have to work their undertaking, 
the Bermondsey clause would be exceptionally onerous 
until the remodelled undertaking had got fairly to work, 
and we are pleased to find that the proposal was thrown 
out without a division. The application of the St. Maryle- 
bone Council to the London County Council for the large 
sums which it is hoped will be authorised under the Bill is 
coming up for discussion in next week’s Council. The 
Finance Committee have recommended that the time is not 
an advantageous one for granting the large amount asked 
for, and that in view of the state of the money market the 
raising of the bulk of money required should be deferred 
if possible. The new clauses in the Act to empower the 
Borough Council to enter into an agreement with the 
Metropolitan Supply Company for the working of the 
undertaking for a period not exceeding 10 years, have been 
ruled not to have complied with the Standing Orders. 
The matter is therefore being considered by the Standing 
Orders Committee. 

Battersea Polytechnic.—An illustrated pamphlet 
has just been issued containing an account of the work 
accomplished by this institution in the course of its first 
ten years existence. When opened in January, 1894, the 
large total of 2,550 students (male and female) entered for 
the initial term, and this number has steadily increased, 
notwithstanding neighbouring competition, until at Christ- 
mas last the number had more than doubled itself. The 
scholarship and examination results afford convincing testi- 
mony to the thoroughness of the instruction and the 
diligence of the students, the latter having distinguished 
themselves at the universities and in the examinations of 
the Board of Education and the London County Council, 
as well as in numerous other directions. The day school 
has also met with a great measure of success, and now has 
433 pupils against 92 ten years ago. Financially, the 


institution is in an eminently satisfactory condition, despite 
large outlays on extensions of the premises and admirably- 
equipped laboratories and workshops. The work is now 
being specialised to include courses in electrical traction, 
recent additions to the equipment including a 500-volt 
generator, pair of traction motors and gearing, controllers, 
three-phase generators, transformers, polyphase motors, 
motor-generators, and rotary converters, with some of the 
latest types of recording and measuring instruments. This 
electrical department is much appreciated by a large 
number of students. 


London Traffic Commission.—At a recent meeting 
of this Commission Major-General Webber gave evidence 
as to the need for increased means of communication 
between North and South London. He particularly 
referred to a connection by tube between Clapham 
Junction and Paddington, which would, in his opinion, do 
much to decrease congestion. The use of tube lines, which 
were so eminently adapted to the subsoil of London, had 
been seriously hampered by exaggeration of the cost. Mr. 
R. Elliott-Cooper also gave evidence, and favoured tubes, 
except for certain routes on the south side of the Thames, 
where he considered an overhead railway would be more 
convenient and cheaper. He was also in favour of through 
routes, rather than a closed circle, for relieving traffic 
congestion. The route he suggested as most required was 
from Hammersmith in the south-west to Piccadilly as ite 
West-end centre, from that point passing down the Strand, 
Fleet-street, Cannon-street, to the Monument as its City 
centre, and so forward to the north-east 24 Bishopsgate- 
street. Liverpool-street to Stamford Hill and Tottenham 
formed a route which was in itself apparently the best, and 
had already been approved by the joint committee in 1901 
and Lord Windsors Committee of 1902. A complete 
scheme of that kind would, in his opinion, go far to 
relieve the present congestion of traffico in London and the 
suburbs, and it could be extended further out in the 


.future as the requirements of a growing population had to 


be met. 


Municipal Competition. — Before the House of 
Commons last week there was introduced a Bill promoted 
by the Corporation of Woolwich, under which powers are 
sought for the construction of an electric railway in a 
tunnel to connect the north and south sides of the River 
Thames at Woolwich. The tube line in question was 
estimated to cost some £233,000, and it would serve as a 
means of communication in place of the ferries which are 
now run by the London County Council. Owing to fogs, 
these ferries are frequently interfered with in the winter, 
so that the increased means of communication would then 
be most valuable. The Bill was opposed by the London 
County Council, who stated that they had contemplated 
the construction of a free subway to connect the two 
sides of the river, and that the present scheme would, 
if sanctioned, prejudice their application to Parliament for 
the necessary powers. After consideration, the Committee 
found the preamble of the Bill proved, subject to the 
insertion of clauses providing that the Woolwich Corpora- 
tion should not in the future oppose, save on details, the 
application of the County Council for the construction of a 
tunnel. Neither would the Woolwich Corporation be 
entitled to any compensation by reason of the construction 
of such a tunnel. It will be interesting to see if these 
clauses will not render the Bill useless to the Woolwich 
Corporation. In the event of their deciding to go on and 
construct the electric railway, and the County Council also 
proceeding with their subway, we shall have a curious case 
of strong competition between two municipally-controlled 
undertakings. It seems in this instance that concerted 
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action would be much better than such -a duplication of 
tubes under the Thames. 


Electro.Chemistry.—The second Cantor lecture was 
delivered on this subject by Mr. Bertram Blount at the 
Society of Arts on Monday last. The lecturer dealt in the 
firs& place with the preparation of metals from fused 
electrolytes, giving prominence to aluminium, describing the 
method of obtaining alumina from bauxite, the subsequent 
getting of aluminium, and the uses of the metal. The 
latter are extending, and if cost was further reduced might 
extend more rapidly. About one-third of the total cost is 
incurred in getting the alumina. The quantity used in 
1897 was about 3,394 tons, and had risen in 1901—the last 
year for which statistics are available—to some 7,500 tons. 
Compared with the zinc production, it is seen that the 
aluminium industry is small, but with more extended 
use better thirgs may be hoped for. Touching on sodium, 
the lecturer remarked when it was 10s. per pound, then 5s, 
and now about the price of best fresh butter; but it 
was not a large industry, because the demand was very 
small. He indicated that the demand might largely increase 
if some means could be found for utilising the stored-up 
energy in a combustion engine. Weight for weight, it had 
about a quarter the energy of petrol, and could it be used 
for motor traction the demand would be great, probably 
leading to its production even more cheaply than at present. 
Brief reference was made to the obtaining of alkali and 
bleach, hypochlorites, hydrogen, nitric acid, etc., and stress 
laid upon the economy in obtaining the heat required 
for the high temperatures used from the inside of the cell 
rather than from the outside. The lecture concluded with 
a few remarks on the present position with regard to the 
obtaining of organic substances such as iodoform by 
electrolysis and with notes as to the commercial electrolysis 
of water. 

Congratulations.—We have to congratulate our con- 
temporary the Electrical World and Engineer of New York 
on the thirtieth anniversary of its establishment. To be 
more correct, we should speak of the thirtieth anniversary 
of the establishment of the electrical journal named the 
Operator, which may justly be looked upon as the parent 
of the existing journal. In order to commemorate the 
occasion, our contemporary issues, under date of March 5, 
a special number containing a quantity of interesting 
reminiscences by prominent electrical engineers in America. 
In some instances, too, forecasts are given of what is 
to be expected in the future. Amongst these there 
is an article by Mr. Nikola Tesla on “The Trans- 
mission of Electrical Energy without Wires.” We have 
looked through this article with interest, and learn 
definitely that the Canadian Niagara Power Company 
have called for assistance from Mr. Tesla, and that he 
proposes to design a transmission of 10,000 hp. at a 
voltage of 100 million volts. We should like to have seen 
figures given by the author as to what he has actually 
done in this direction. Mr. Thomas A. Edison contributes 
the article on “The Beginnings of the Incandescent Lamp.” 
The article by Mr. W. J. Hammer on “The First Central 
Station for Incandescent Lighting,” is of special interest to 
English engineers. In it he describes the plant laid down 
by him and Mr. E. H. Johnson at the Holborn Viaduct 
Station in January, 1882. This first central station 
had machinery for 3,000 lights, and was equipped with 
the Edison “Jumbo” dynamos. The first two machines 
used were coupled direct respectively to a Porter-Allen 
engine and an Armington-Sims engine, and they worked 
successfully in parallel. The central station in question 
did not survive the Electric Lighting Act of 1882. Mr. 
Hammer’s other reminiscences of early electric lighting 


work in England are most interesting. It was in connection 
with some of this that the first automatic circuit ene 
was designed and constructed. 


South African Association of ‘Science. — The 
second annual meeting of the South African Association 
for the Advancement of Science will be held in Johannes- 
burg during Easter week. The function, which will con- 
tinue until Saturday evening, April 9, will be inaugurated 
by the High Commissioner at 8 o'clock in the evening of 
Monday, April 4, when Sir Charles Metcalfe, Bart., 
M. I. C. E., will deliver his presidential address. The first 
section of the programme comprises astronomy, chemistry 
and metallurgy, mathematics, meteorology and physics, and 
will include papers upon “ The Metallurgical Aspect of the 
Goldmining Industry,” by Mr. J. R. Williams, the president 
of the section, and “Examination of Waters,” by Dr. 
W. C. C. Pakes. In the second section anthropology and 
ethnology, bacteriology, botany, geography, geology and 
mineralogy, and zoology will be treated, and amongat the 
papers promised are Some Points in the Geology of South 
Africa,” by Dr. Corstorphine, the sectional president, and 
“Some Rare Minerals found in the Transvaal, with Special 
Reference to Radium,” by Mr. E. P. Rathbone. The third 
section comprises engineering, architecture, sanitary science, 
etc., the papers including “Causes of Variations in Diamon 
by Prof. H. Miers; “Lightning Arresters,” by Mr. L. A. Wilms; 
“The Infiltration of Wa ter into the Earth,” by Mr. D.C. Leitch ; 
Mining, by Mr. Ernest Williams; four on Mechanical 
Engineering,” by Messrs. D. Gilmour, W. G. Holford, H. 8. 
Denny, and G. H. Thurston. The fourth section deals 
with education, mental science, political: economy, and 
cognate subjects. On April 5 there will be a lecture on 
* Road Locomotion—Present and Future" (illustrated by 
models and cinematograph) by Prof. Hele Shaw, F.R.S.; 
and for the 6th, 7th, 8th, and 9th respectively there is 
expected to bea drive round Johannesburg and suburbs 
and a reception by the Mayor and Town Council ; a trip 
to Pretoria, garden party by his Excellency the Lieut.- 
Governor and Lady Lawley, and a popular lecture; visits 
to mines and reception by local scientific societies ; and a 
visit to the dynamite factory, Modderfontein. The meet- 
ing will, no doubt, discuss in detail the arrangements for 
the meeting of the British Association in South Africa in 
1905. 


Irrigation by Electricity.—An article in our New 
York contemporary the Electrical Review describes the 
great success which has attended the introduction of 
electric power for irrigation purposes in the vast plains of 
sage bush desert about Los Angeles, California. These 
plains cover an area of something like 2,500 square miles 
and from May to November not a drop of rain is to be 
expected, and during the wet season the rainfall is small. 
Various attempts were made to obtain an even supply of 
water by windwills and gasoline engines, but the real solu- 
tion came when two syndicates put down a hydro-electric 
plant in the Sierra Madre Mountains, 83 miles east of Los 
Angeles. To-day these mountain waterfalls are doing work 
in shops and factories in Los Angeles, and lighting houses 
and streets, but the most wonderful transformation which 
they have effected is on the sage plains. The modus opcrunds 
usually adopted is as follows: A well is driven for each area 
of from 50 to 75 acres. Over the well is built a little 
house, and within this is installed a pump and an electric 
motor. Somewhere in the neighbourhood the high-tension 
transmission line is tapped, and leads are taken to the 
pumping station. The transmission voltage is either 15,000 
or 50,000 volte, which is reduced by transformers to the 
voltage of the motors. Troughs and ditches lead from the 
pumping station to the series of irrigation ditches, with 
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flushboards to direct the water to where it is nceded. The 
plant for the pumping station is of the simplest. It is the 
custom to use small centrifugul pumps driven by small 
Westinghouse induction motors. Sometimes the motor is 
mounted upon the top of the pump shaft, and sometimes 
it is set a few feet away and connected to the pump by 
a belt. Although irrigation with the aid of electricity 
was only begun in that part of the country about three 
years ago, there are already between 500 and 600 electric 
pumping plants in daily operation. The lands, which were 
valueless before, are now worth from £60 to £100 an acre. 
The demand for electric current has become so great that 
one of the supply companies has gone into the mountains 
125 miles to the north of Los Angeles and harnessed up 
the Kern River. Power from that plant will open up new 
fields for irrigation as well as supply means for pumping 
oil, which has been found in large quantities in the 
district. 

Development of Small Water Powers.—In a 
recent issue of the American Electrician there appeared an 


interesting article by Bell on the development of utilisation’ 


of water powers having a capacity of less than 500 h.p. 
The author assumes a stream having a reliable flow of 
100 cubic feet per second during the dry months and a 
working head of 25ft., the maximum flow being 400 cubic 
feet. The assumed average minimum flow would yield just 
about 225 h.p. if utilised with a first-class turbine, and the 
electrical product of this power—a little over 150 kw.— 
could be sold 24 hours per day, save for a few days at a 
time in very dry years. For nine months of the year twice 
this output could be delivered. Since an electric light plant 
would be the best customer for this power, the author con- 
siders how far storage can be brought into play to build up 
an output big enough to be of some use. With a normal 
minimum flow of 6,000 cubic feet per minute the working 
power for a 12-hour run can be developed by storing a 
little over 4,000,000 cubic feet of water. This would mean 
drawing down a 100-acre pond 1ft. at night and letting it 
fill up when the load is substantially off during the day. 
In a very dry year there may be a further deficit of flow 
amounting to a little over 2,000,000 cubic feet in every 
24 hours, so that the storage pond can be planned for if 
feasible. The development of the power does not require 
a large outlay. A well-ballasted timber crib is recom- 
mended for the dam. A small penstock is recommended. 
The number of hydraulic units should be so chosen that 
the temporary crippling of one will not cause serious 
inconvenience. The total capacity should be put, say, in 
four 150-kw. machines. Any more than this would pro- 
bably lead to increased expense, and any less might cause 
too severe an overload in case one machine shut down. 
Regarding the electrical system to be employed, if the 
power was to be developed for lighting the system is not of 
much consequence, direct current answering this purpose; 
if the power is to be transmitted a moderate distance, and 
loose pulleys are used on all but the smallest motors, à 
straight single-phase system answers, but where the power 
is transmitted a long distance and the actual distribution is 
carried from a sub-station a 10,000-volt transmission line is 
recommended. A possible supplementary steam plant is 
suggested in connection with the sub-station. 

Electrical Lift Motors.—We are indebted to the 
Electrical World of New York for the following abstract 
of a system of electric hoists in which there is no loss of 
energy in rheostats. The description is taken from a 
German contemporary : “The peculiar feature of a hoisting 
operation is that after a starting period of, say, 20 to 30 
seconds immediately a breaking period of 10 to 20 seconds 
follows. The machine described is a combination of two 


shunt motors designed in such a way that by varying the 
field strength the number of revolutions of each motor can 
be varied in the ratio of 2 to 3. The pole wheel of the 
first motor is stationary, that of the second motor can 
revolve, while the armatures of the two motors are so 
connected as to revolve together. The two fields may first 
be equally excited, but in reverse sense ; then the armature 
of the first motor revolves with a certain speed and takes the 
armature of the second motor along. The pole wheel of the 
gecond motor tends to revolve in the opposite direction with 
the difference of the speeds of the two armatures with respect 
to their fields. The pole wheel of the second motor will, 
therefore, remain at rest as long as the excitation of both 
fields is equal. If, now, the excitation of the first motor is 
diminished, while tbat of the second motor is kept con- 
stant, the relative speed of the first armature with respect 
to the first pole wheel increases, and the relative speed of 
the second armature with respect to the second pole wheel 
decreases. Hence, the second pole wheel will now revolve 
in space, the first machine working as motor, the second 
as generator. The first field strength may be so far 
diminished that the relative speed of the first armature 
with respect to its field is 50 per cent. above the normal 
speed ; the second pole wheel will, therefore, revolve with 
one-half the normal speed. To decrease the latter speed 
again, it is only necessary to increase again the first field 
excitation. When it is again normal, the second pole wheel 
is at rest. When the second (movable) field is then 
decreased, the second pole wheel will begin to revolve in 
the opposite direction, the first machine now acting as 
generator and the second as motor ; the operation, there- 
fore, corresponds now tó an electric brake. It will be seen 
that the control is very simple, the exciting currents only 
being varied. After operation bas begun, nothing is 
changed any more in the connections between the arma- 
tures and the supply network. The author thinks that 
this syatem would be specially suitable for elevators in office 
buildings and hotels, running at a speed of Im. to 2m. 
per second. 


Radium.—lLast week the Rev. Monsignor Molloy, who 
has taken such an active part in the Dublin branch of the 
Institution of Electrical Engineers, delivered a lecture on 
the above subject before the Dublin Royal Society. The 
theatre in Leinster House was crowded out by those who 
wished to hear the lecture, in which the whole subject was 
presented in a concise form. After giving the history of 
the discovery of radium by M. Curie, Monsignor Molloy 
illustrated by experiments the properties of radium 
bromide. These properties led one to the conclusion that 
radium was continually giving out energy, and the ques- 
tion arose as to where this energy came from. He 
then described the theories of Prof. Rutherford, of 
Montreal, that it was due to the atoms continually 
breaking up, and it was this breaking up which caused 
the three types of rays now so well identified. This 
process, however, could not go on for ever, but owing to 
the immense number of atoms contained even in a small 
scrap of radium, it might go on for years before the loss of 
substance would be sufficiently great to be detected by any 
means now at their disposal. Taking a milligramme of 
radium bromide, and assuming that the number of atoms 
that broke off every second was 100,000, the loss could go 
on for 1,666 years before being detected. The theory 
presented was generally accepted by the leading scientific 
men, but it should not be taken as the last word on the 
subject. It claimed only to be regarded as a tentative 
hypothesis, which would help them to grasp the facts. 
Men trained in the highest degree of scientific skill and 
instinct with knowledge of the laws of Nature were 
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engaged everywhere in their investigations, and theories 
must be moulded into shape, and taken asunder, perhaps, 
and built up anew as occasion may require, to meet the 
new discoveries brought to light from day to day. They, 
as it were, stood on the threshold of a new domain of 
Nature suddenly unfolded to their view, and all they could 
do was to search for new facts and in the meantime to 
wonder and to speculate. Prof. Poynting, addressing a 
large audience in the Birmingham Town Hall last Sunday, 
remarked during his lecture, in allusion to Madame Curie’s 
discovery, that, besides, throwing off X-rays, radium 
emitted negatively electrified atomic particles which 
travelled at the rate of 100,000 miles a second, and 
positive atoms which travelled at the rate of 20,000 miles 
a second. When the positive particles hit certain crystals 
they gave off a flash, and when they hit neighbouring 
molecules they gave off heat. Quite recently a new 
discovery had been made by Prof. Rutherford, of 
Montreal. He had discovered that the negative fragments 
not only gave off a flash where they hit, but also when 
they started. 


Portable Mining Lamps.—At a recent meeting of 
the Institution of Mining Engineers the Neu-Catrice 
portable electric lamp for mining was exhibited and 
described. This miner's lamp consists of two small 
accumulators capable of supplying current to a 1-c.p. 
lamp for 15 hours consecutively, The two ‘accumulator 
cells are made of celluloid and are then contained in an 
` outer case of sheet lead. Special attention is paid to 
making the cells acid-tight, so that the lamp may be used 
in any position. This portable electric lamps is made in 

two sizes: one, weighing 3lb. 140z., gives 0'8 c p. during 
11 hours, and the other, weighing 5lb., gives 1 c.p. for 15 
hours. The respective dimensions are, for the small lamp. 
10in. high and 2%in. square, and for the big lamp 10in. 
high and in. square. The lamp consumes less than 
3°5 watts per candle-power and lasts for 500 hours. The 
charging plug consists of a block of ebonite, which bears 
on one of its faces two brass springs, and this arrangement 
ia so devised that any possible error in polarity is obviated. 
To recharge the lamps a charging table consisting of 20 or 
40 compartments is used, according as the available E. M. F. 
is 110 or 220 volts, and a small switchboard comprising a 
regulating rheostat, an ammeter, a minimum cutout, a 
two-way commutator, and a 32-cp. lamp used as a 
resistance, absorbing at the commencement of the dis- 
charge the excess of voltage which would rapidly 
deteriorate the small lamps. When the accumulators 
are recharged, before removing the charging plugs they 
are discharged for 20 minutes on to the 32-c.p. lamp upon 
the switchboard. The equivalent resistances are arranged 
for each department so that any number of cells can 
be charged. The charging current is usually one 
ampere kept on for 12 hours. These lamps have been 
used at the Bruay Collieries, Pas-de Calais, and during 
April last year the following records were taken : 
504 lamps were in regular use, out of which, on an 
average, 96°75 per cent. completed their shifts without 
trouble. Of the remaining 3°27 per cent. the failures 
were due to want of voltage, burnt-out lamps, and other 
difficulties, but the largest item was due to the lamps 
giving out, which accounted for 14 per cent. The com- 
munication adds that during the past 15 months 500 of 
the larger-sized lamps have been used at the pit, and that 
the average cost of maintenance has been almost exactly 
jd. per lamp per day. Mr. W. O. Wood, president of the 
institution, stated that while he was not familiar with the 
Neu-Catrice lamp, he had in regular use at Murton colliery 
gome 1,400 Sussmann portable electric lampe. This style 
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of lamp presented considerable advantages, as it was abso- 
lutely safe in gaseous atmospheres and very reliable. The 
bulbs had a life of about 700 hours. The cost was about 
ós. per lamp per annum more than that of the ordinary 
oil-lamp, but he thought it was quite worth while to pay 
this amount if it was only in the shape of an insurance 
against explosion, and in fiery mines it was an immense 
advantage to have a lamp of this description. 


Electricity and Therapeutics.—At a recent meet- 
ing of the Edinburgh Medico-Chirurgical Society, Dr. 
Alexander Bruce, at the request of the council, gave 
an interesting demonstration of electrical currents of high 
frequency, with their mode of production and therapeutio 
applications. He said that for several reasons electrical 
treatment had been received by the medical profession 
with indifference and even contempt. The result had been, 
however, the discovery by the laity that there was some- 
thing in such electrical treatment, and consequently all 
kinds of companies had been started to carry on this treat- 
ment, and most of these were run on commercial and 
unscientific lines. High-frequency currents were periodi. 
cally alternating currente, and the frequency of this alter. 
nation was exceedingly high. Such currents stimulated 
both nerve and muscle, and the degree of stimulation bore 
a definite relation to the frequency of the alternation. The 
slower the alternation (within certain limits) the greater 
the stimulation—as, for example, from 2,000 to.3,000 per 
second. With currente of from 5,000 to 10,000 per second 
there was a gradual diminution in the effect produced, and 
with alternating currents above 10,000 per second hardly 
any stimulation was produced. No mechanical means that 
had been devised enabled them to obtain currents of a 
greater frequency than 10,000 per second. Having thus 
described how high-frequency currente were obtained by 
means of Leyden jar discharges, the lecturer went on to show 
the use of such high-frequency currents when obtained: He 
stated that they act as a general tonic to the system, as well as 
in lessening congestive conditions of the mucous membrane 
and relieving the pain of neuralgia, neuritis, and locomotor 
ataxia ; in rheumatic anthritis even permanent relief might 
be obtained. In acute muscular rheumatism the relief 
might be almost immediate, as in the case of lumbago. In 
chronic rheumatism benefit also resulted. In neurasthenia 
the pains were often greatly relieved and a general improve- 
ment resulted. In hysteria, however, such a benefit was 
not obtained—even in some cases the pain had increased in 
severity. There was also good reason to hope that it might 
do good in some forms of muscular atrophy, especially if 
primary. In the treatment of most cases not only a local 
but a general improvement in health resulted. In alimentary 
diseases, Dr. Bruce had noted a marked improvement in 
cases of dilatation of the stomach when due to atony or 
neurasthenia. In the acute stage hemorrhoids rapidly 
improved, as did also fissure of the anus and pruritus 
ani. Severe cases of cardiac disease with degeneration of 
the heart muscle did not seem to be benefited. He had 
not had experience of the treatment in tuberculosis, gout, 
diabetes, or cancer. We are indebted to the Lance! 
for the above condensation of an interesting lecture, and 
trust that it will do much to remove the indifference 
and contempt with which some doctors have received 
electrical methods of treatment. The same subject has also 
been treated recently by Sir Oliver Lodge at the Birm- 
ingham University, where he has delivered a series of 
lectures to medical practitioners on physics applied to 
medicine. These lectures were also accompanied by experi- 
mente, and at the conclusion of the last series a vote of 
thanks was passed to Sir Oliver Lodge for the service he 
had rendered, 
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THE LIVERPOOL, SOUTHPORT, AND CROSSENS |in train mileage, the company will reap an increased 


ELECTRIFICATION. 


The vonversion of the above lines of the Lancashire and 
Yorkshire Railway Company for electric traction is an 
accomplished fact. Trains have been run electrically for 
some time to educate the drivers, and on or about April 3 
the public service will be transferred to tho 12 now electric 


FIG. 1.—The Electric Train on the Liverpool and Southport Line. 


trains. New and much improved services between Liver- 
pool, Hall-road, Southport, and Crossens will then be 
inaugurated, which could not be given economically with 
the steam locomotives and rolling-stock used up to now. 
Last week we had an opportunity of examining the line as 
converted, and of travelling over the route on one of the 
electric trains. This inspection was well organised to show 
what could be done, and it is a matter of congratulation 
that the whole of the electrical plant is of English manu- 


aw 


revenue, with, we believe, a decrease in cost. 

The scheme for the electrification of the Liverpool and 
Southport branch was originated by Mr. J. A. F. Aspinall, 
the general manager of the company, who long ago realised 
the possibilities of great traffic development in the excellent 
residential districts which lie between Liverpool and South- 
port, and on the north side of the latter town. The new 
service, with its greater facilities, will, no doubt, lead many 
Liverpool business men to take up their residence on the 
north side of the city, and particularly in the charming 
suburbs on the further side of Southport. For the elec- 


 |trified line having been extended to Crossens, enables the 


| distriet, as regards convenience, to rival the residential 


—— ——— 


neighbourhoods of the Wirral peninsula which lie on the 
south side of the river. The decision to electrify having 


been made, no time was lost in putting the work in hand. 


The complete scheme, with the exception of the rolling- 
stock, which was made at the Horwich and Newton Heath 
works of the railway company, was entrusted to Messrs. 
Dick, Kerr, and Co, Limited, of London, Preston, and 
Kilmarnock, who may take credit for being the first firm 


| | in England to carry out and complete a main-line elec- 
| trification. 


It may be interesting to note that the work of 
electrifying the line has been completed in a remarkably 
short time. Twelve months ago the work of construction 
had not been begun, yet on March 1, 1904, & scheme 
embracing 47 miles of permanent way, a transmission plant 
of 12,000 h p, and a complete train system had been carried 
out. It is further to be remembered that this has been 
achieved without interference with the running of the steam 
service. These results are mainly due to the untirin 
energy and orgauising skill of Mr. Aspinall, ably second 
by the efforts of the contractors. 

The distance between Liverpool and Southport is nearly 
18j miles, the total length of track.equipped being prac- 
tically equivalent to 47 miles of single line. The gradients 
on the road are slight, and there are but few curves, the 
steepest gradient being a short length of 1 in 85 near 
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facture. The result is gratifying to all concerned and a 


great credit to Messrs. Dick, Kerr, and Co, the contractors 
or the work. It is only by the conversion of suburban 
lines for electric traction in the way now to be described 
that railway companies can compete with tramways in 
suburban traffic. The general fact is that the Lancasbire 
and Yorkshire Railway will now give on the lines in 
question a much more frequent service with about 30 per 
cent. increase in accommodation. Thus with smaller trains, 
more rapid acceleration, and over 80 per cent, increase 


Waterloo, and the sharpest curve one of seven chains at 
Southport; with these exceptions the line is level and 
straight. There are 14 intermediate stations, which lie at 
an average distance of about one mile apart on the southern- 
most portion of the route, but are more widely separated 
on the northern portion The traffic is almost wholly 
passenger: business people going to and returning from 
Liverpool in the morning and evening, with a considerable 
shopping and miscellaneous traffic during the day. Under 
steam conditions there are about 36 trains per day in each 
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direction between Liverpool and Southport, a similar 
number running in each direction between Liverpool and 
Hall-road, a station some seven miles from Liverpool. The 
majority of these trains stop at every station, a few 
expresses being run in the morning and evening for the 
accommodation of the business men. The running times 
are at present as follows: express trains 25 minutes, 
stopping trains 54 minutes, Hall-road stopping trains 
25 minutes. The total train mileage per diem is about 
1,900. With electrified conditions the train mileage will 
be increased to 3,200 per diem. The number of trains in 
each direction between Liverpool and Southport will be 
increased from 36 to 65, and between Liverpool and Hall- 
road from 38 to 54. Moreover, the running time from 
Liverpool to Southport will be decreased from 54 minutes 
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at present to 37 minutes, and from Liverpool to Hall-road 
from 25 minutes to 17 minutes; the schedule time of the 
fast trains will remain. unaltered, but there will be an 
express in each direction hourly, instead of only rarely. 
In addition to this, the express trains will run on to 
Crossens, giving that suburb a service of 17 trains each 
way during the day. These arrangements, however, do 
not represent the ultimate capacity of the line, and if the 
traffic in the course of & year or two were to demand it, 
there would be no difficulty in running an even more 
frequent service. It is intended to shorten the stops at 
the intermediate stations, and as this will make fresh 
arrangements necessary to deal with heavy luggage and 
parcels, a special baggage car has been built to deal only 
with this service. This car will make numerous trips 
between Liverpool and Southport, and will immensely 
increase the ease and rapidity with which parcels can be 


delivered in the residential districts between Liverpool and 
Southport. In Fig. 2 we reproduce a diagram of the new 
service with electric trains from 5 a.m. till noon. The time- 
table thus represented shows clearly how the local trains 
to Hall-road fit in between the Liverpool and Southport 
service. It is also indicates how the express trains by 
starting just before slow trains make the journey in the 
time mentioned without having to pass the local trains 
except at Hall-road. 


GENERAL OUTLINE OF SYSTEM. 

The portion of the line which has been electrified is 
shown on the map (Fig. 3), and it is obvious that the 
distance, quite apart from conditions of service, demanded 
a system of high-tension transmission. The electrical 
energy is generated as three-phase alternating current at 
7,500 volts pressure, and transmitted direct to sub-stations, 
where the voltage is stepped down by statics and trans- 
formed by rotary converters into direct current of 650 volts 
pressure, the maximum voltage at the train being 600. 
The power-house is situated approximately about the centre 
of the line, near Formby, directly on the River Alt, being 
thus favourably situated as regards economical distribution 
and a plentiful supply of water. The power-house ia 
utilised at the same time as a sub-station, from whence 
of the electrical energy is distributed direct to the adjacent 
track. In addition to the rotary converters at the main 
power house the scheme embraces three sub-stations, the 
first being at Sandhills, the second at Seaforth, and the third 
at Birkdale. The distances of these sub-stations from Liver- 
pool are respectively as follows : Sandhills station, 2 miles; 
Seaforth sub-station, 32 miles; Formby power-house sub- 
station, 104 miles; and Birkdale sub-station, 163 miles. 
Near Liverpool it has been necessary to arrange the sub- 
stations closer together than on other parts of the line, in 
order to cope with the considerably heavier traffic of the 


| local trains running from Liverpool to Hall-road and vice 


versd. The extreme ends of the line—from Sandhills sub- 
station towards Liverpool, and from Birkdale sub-station 
towards Southport and Crossens—are each fed by one sub- 
station, whilst for the intermediate sections of the line 


two sub-stations participate in supplying energy to the 


trains, the demand of energy supplied from each sub- 
station depending on the position of the train between the 
sub-stations. The sub-stations are situated near the track, 
thus avoiding any low-tension cabling, except a short con- 
necting length. The system is arranged so that any sub- 
station can be disconnected if required. 


PowER STATION. 

The design of the power-house is remarkable from its 
simplicity, and at a later date the cost per unit generated 
will, we believe, compare favourably with that obtained at 
other stations replete with every luxury and refinement. 
The saving from this simplicity in capital and depreciation 
charges must be very considerable, and we expect the items 
for repairs will also prove abnormally small. Figs. 4 and 5 
show respectively the plan of the station and a cross-section 
through the same, which will enable the description to be 
followed. 

The building is a plain and substantial one with no 
ornamentation, but admirably adapted for the purpose for 
which it was constructed. It has been erected by Messrs. 
Thomas Croft and Sons, of Preston, to designs prepared by 
Messrs. Dick, Kerr, and Co, and upon elaborate founda- 
tions which were constructed by Messrs. Monk and Newell, 
of Bootle, under the immediate supervision of the engineers 
of the Lancashire and Yorkshire Railway Company. In 
view of the subsoil being pure sand, the whole station is 
carried on one large block of eoncrete. The building is in two 
divisions—the engine-room, being 280ft. long by 65ft. wide, 
and the boiler-house, which is 50ft. wide with a similar 
length of 280ft. The building consists of a steel roof in 
two bays carried upon steel columns, all of which are inde- 
pendent of the brickwork, and which have been made by 
Messrs. Head, Wrightson, and Co., of Thornaby-on-Tees. 
The engine-room is provided with admirable lifting and 
travelling machinery in the way of overhead cranes, which 
are capable of dealing with pieces of machinery up to 
20 tons, and which are operated electrically. They have 
been built by Messrs. Jessop and Appleby, of Leicester. 
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For obvious reasons the size of the units is as large as 
possible compatible with the running of a reduced service 
with a good load factor. 

There are now installed four 1,500-kw. units (Fig. 6), 
of which three will under normal conditions meet the 
demands. In addition, there is a fifth unit of 750 kw., 
which will form a useful link between the larger unita, 
and thus permit considerable flexibility in obtaining & 
go plant load factor with high efficiency throughout the 
ay. The four main engines are of the horizontal cross- 
compound type, the fifth engine being a vertical cross- 
compound. The horizontal engines have cylinders 22in. 
and 64in. diameter, 4ft. 6in. stroke, and run at 75 revolu- 
tions per minute. THe normal load of each engine is 
2,510 h.p., with a steam pressure of 160lb. per square inch, 
but they are designed to give an overload of 20 per cent. 
The main engines, as well as the boilers, were supplied by 
Messrs Yates and Thom, as sub-contractors to Messrs. 
Dick, Kerr, and Co., Limited. The cylinders of the main 
engines are of the built-up type, with separate ends and 
barrel, the valves, which are of the double-ported type, 
being placed in the cylinder ends, which thus form the 
steam boxes. The steam valves are worked by Messrs. 
Yates and Thom’s well-known trip gear, the closing of the 


valves being accomplished by powerful vacuum dash-pots. | 


The exhaust valves have a plain motion, derived, like the 
motion for the steam inlet valves, from eccentrics fixed on 


the erankshaft. The question of governing is an extremely ! 


Each engine is provided with a separate exhaust pipe to 
atmosphere. | 
The vertical cross-compound engine has cylinders 23in. 
and 46in. diameter, 3ft. 6in. stroke, and will develop 
1,180 h.p. when running at 94 revolutions per minute. 
The general construction òf the cylinders, valve gear, and 
other parts is similar to that of the horizontal engines 
described, the main difference being in the framework and 
staging. A similar arrangement of condensing spparatus 
has also been adopted, the air-pumps being worked by 
means of levers from the low-pressure main oross-head. 
With each engine is also supplied a barring gear driven by 
a Dick-Kerr electric motor. 
The alternators are three-phase, 25 cycles, the larger 
running at 75 revolutions and the smaller at 94 revolutions 
per minute, with a pressure of 7,500 volts. These machines, 
along with the remaining electrical plant, were made at the 
Preston works of Dick, Kerr, and Co., and the details of 
their construction were given in our issue for Oct. 30, 1903. 
Each rotor or magnet wheel is carried between the cranks, 
the armature ring or stator being erected on its own slide 


beds, concreted in, and bolted. down on the engine founda- 
, tions. 


The rotor of the 1,500-kw. generator carries 40 
radial cast-ateel poles of oval section secured by tap bolts 
to the outside rim of two finished cast-steel rings of 
massive T section carried and driven from a central cast- 
iron spider by 16 axial bolts. The pole tips are of laminated 
steel with a central air space corresponding to grooves on 
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Section of the Power House, showing Elevated Coal Siding over Coal Store, and also Ash Hoist. 
important one in work of this character, and specially 
powerful and sensitive governors have been fitted to the 
engine, in connection with which are several devices 
designed for securing good parallel running and for 
dealing with greatly varying loads. Each governor is 
also fitted with a special safety stop arrangement, which 
will shut off steam in the event of the engine reachin 
a speed 10 per cent. above the ordinary working speed, 
and will also shut down the plant in the event of any 
failure of the governing gear. This is accomplished 
without interfering with the engine taking excessive 
overloads, even beyond the full range of the out-off gear. 
The massive flywheel, 22ft. in diameter, weighs 70 tons, 
and is directly attached by strong bolts to the rotor of the 
alternator. The engines are solidly constructed, and of 
massive proportion, the weight of each bed frame being 
144 tons. h crankshaft main bearing weighs about 
11 tons, and the crankshaft 17 tons, the cranks weighing 
five tons each. The pistons are of cast iron fitted with 
Ramsbottom rings, the low-pressure pistons having also 
bands of white metal to improve their wearing properties. 
Each engine is fitted with a condensing apparatus, consisting 
of two Edwards air-pumps worked from the low-pressure 
tail-rod by means of links and levers; the condenser, 
which is of the jet type, being suitably placed relatively to 
the cylinder and to the air-pumps, and having in connection 
with it a sluice valve, and an automatic exhaust valve, so 
that the condensing apparatus can be thrown out of action, 
and the engines run non-condensing when required. 
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FIG, 5 


the pole sides and the clearance between the rotor rings, 
dovetailed tight into the poles to keep the field coils in 
position. These are of bare copper strip wound edgewise. 
The outer surface of the coils is left bare to aid the dissipa- 
tion of heat, while the central ducts on the poles give 
ample ventilation to the iron. The cast-iron spider is built 
in halves and clamped on the shaft by four heavy bolts, 
The magnet rings are also in halves, but staggered relative 
to each other and the spider and shrunk together by double- 
headed keys. The cast-iron slip-rings are of stiff section 
carried on either side of a cast-iron spider by axial bolts 
insulated with ebonite. For each slip ring three carbon 
brushes are provided. The weight of the magnet wheel 
complete is about 48, 500lb., of which the poles account for 
12,8001b. and the spools 6, 550lb. 

The stator consists of a cast-iron frame carrying the core 
dises on its inner periphery. The core segments are of 
annealed iron, punched in sections with their paper insula- 
tions. The sections break joint. to equalise the reluctance, 
and are strung true on through bolts that clamp them up 
between a deep internal flange and a stiff cast-iron end 
ring built in sections. The complete stator weighs 75 800lb. 
Each coil is fully insulated, dried, and tested to 15,000 volts 
before being inserted in the slots, the stator when completed 
being adequately tested. Special ventilation ducts are 
provided, the rotating field forcing cool air through these 
ducts and out at apertures cored in the frame. The winding 
of each phase is distributed over two slots per pole. The 
connection used is the star type, with the centre earthed. 
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The stator terminals consist of three high-tension porcelain | to a Willans and Robinson high-speed engine, running at 
pote carried on a bracket at the bottom of the frame and | 380 revolutions per minute, the working voltage being 125. 
enclosing the bare couplings. In each alternator provision | They also operate the station lights and ash conveyor and 
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— FIG. "Do Baina Xeon; ehówiny 2,310-1.h. p. Yates and Thom Engine n up'ed to 1,590 ke, Dick-Kerr hie Phal alternate 
is made for shifting the stator axially by ratchet jacks to | barring motors. The general design of the machine is on 
clear the rotor and give comfortable access to the windings | the well-known Dick-Kerr lines. 
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FId. 7.— The Main Switchboard at the Power House. 


The constructional features of the 750-kw. alternator are | The main switchboard (Fig. 7) is erected on a gallery 
almost identical with those of the 1,500-kw. sets. over a fireproof high-tension chamber, and is built up of 

There are three direct-current exciter sets, each consisting | 33 2ft. panels of enamelled slate. Starting from the right, 
of a standard Dick Kerr four-pole 100-kw. generator coupled | there are swing brackets carrying two alternating-current 
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"bus bar voltmeters reading to 8,000 volts, 5 panel, also comprising one sub-panel switeh for starting a 
voltmeter 0 to 16,000 volte, and synchronograph with | rotary converter from direct- current 600-volt bus bars; 
lampes; five, main alternator panels, one blank panel, one ' four sub-station feeder panels; lastly, one station lighting 
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tatal station power panel, six high-tension feeder, panels for 


and blower motors’ starting panel, and swing bracket with 
the distant sub-stations at Seafortb, Sandhills, and Birkdale ; 


rotary converter’ bus bar voltmeter and paralleling voltmeter, 
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Fic. 9.—One of the Sub-Stations with Static Atr-Cool- d Transformers and Rotarles. 


three exciter panels, one sub-station total power received | all the sub-station gear being for the local sub-station at 
panel, four 5 sub- station transformer panels, one Formby. The whole of the high-teneion switchgear, oil 
blank panel, four rotary converter direct-current panels, | switches, instrument transformers, and ‘bus bars are erected 
one blank panel, one sub-station total power delivered | in a fireproof high-tension chamber, the dimensions of 
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which are 79ft. by 12ft., and constructed of steel girders 
and concrete. Connection between the terminals of each 
stator and its oil switch is made by short leads to a 
trifureating box in the pit, thence by a three-core high- 
tension lead-covered cable passing along an independent 
duct through the foundation up to the cellar ceiling, along 
which it is run by ducts through the high-tension chamber 
floor, where it ends in a second trifurcating box on the 
wall. The rest of the high-tension wiring is by individual 
conductors. The three-core high-tension leads are of 
stranded copper cable, paper insulated and lead covered. 
The single cables are rubber insulated, taped, and braided. 
They were designed to pass a flash test of 25,000 volts 
between the phases and each to earth. The solid copper 
rod high-tension bus bars are insulated in a similar manner, 
and reduced in section from alternators to local sub-station 
panni as power is tapped. The bus bars and individual 
eads are carried on corrugated high-tension porcelain pote, 
connection between oil switch and 'bus bar being made 
through a high.tension insulating or “hook switch." In 
the instrument transformers supplied with the ammeters 
by Messrs. Elliott Bros. the primary is simply a straight 
length of lead or bus bar enclosed by the secondary and 
iron circuit. In the wattmeter current transformer supplied 
by the Stanley Wattmeter Company with their meters the 
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forming layers in a vertical stack which open top and 
bottom for thorough ventilation. 

The boiler-house is equipped with 16 boilers of the 
Lancashire type, 32ft. long and 8ft. 6in. in diameter. 
These were also made by Messrs. Yates and Thom, and 
are designed for 160lb. working pressure. They are 
arranged, as seen in Fig. 4, in two independent batteries 
of eight boilers. The boilers are connected toa flue, at the 
two ends of which are placed Green’s economisers and an 
induced - draught fan. Each boiler is equipped with a 
Galloway superheater, which is arranged to be always in 
service. The induced-draught arrangement is exceedingly 
useful in the case of a railway power-house, where the 
load varies considerably at different times of the day. 
Each fan in the present instance is able to deal with 
sufficient air to ensure the consumption of 10,000lb. of 
coal per hour, with a temperature of the flue gases leaving 
the economisers of 400deg. F. The fans are driven by 
independent steam-engines. The Green's economisers at 
the end of each flue are divided into two sets, so arranged 
that they can be used independently if needed. The 
scrapers are driven by direct-geared electric motors. The 
whole of the pipework was made by Messrs. Dick, Kerr, 
and Co., at their Kilmarnock works, and it speaks well 
for the accuracy of the work that the whole of the steam 


Fra. 10. Elevation and Section of tlie 600-kw. Rotary Converter. 


primary consists of a few turns in series with a bus bar. 
The voltmeter transformers were built by Messrs. Dick, 
Kerr, and Co., Limited, the voltmetera by Messrs. Elliott 
Bros., who also supplied the panels for the main board, the 
switches and circuit breakers being made at the Preston 
works. In all cases the low-tension secondary leads pass 
through the ceiling to the switchboard above. The total alter- 
nating-current power generated before passing to the sub- 
station feeders is recorded in an integrating wattmeter. 
Connection to each triplet of transformers in the sub-station 
is made through a hook switch, oil switch, and three cast- 
iron tail-end glands, bushed with corrugated porcelain 
bobbins, piercing the front wall of the chamber. Each 
transformer is single-phase, split-phase, and has two 
independent secondaries, the six of the triplet being 
grouped in double mesh to afford six phases for operating 
the rotary converters. Connection between the grouped 
secondaries and the six rotary slip-rings is made through a 
pair of three-blade switches carried on a stand, on which 
is also placed the equaliser switch for the series field. The 
chief feature of the alternating board is that the high- 
tension current is confined to the pit below the board, this 
being effected by the long arm oil switches which are used 
throughout the system. Also all the oil switches are 
encased in iron, which is earthed. The rotor field rheostats 
are of massive construction, and consist of cast-iron grids 
insulated with hard micanite, and assembled in frames 


and erected 


and exhaust pipes were made to drawin 
he feed pipes 


Without the use of any make-up pieces. 
are in duplicate on the ring system. 

The main steam-piping, which is 12in. diameter, is a 
combination of the ring and by-pass systems. "The steam 
is taken from the boilers, passed through superheaters and 
then into the main ring, or direct through a by-pass to the 
engines. Fig. 8 shows clearly the steam-pipe arrangements 
over the boilers, and the pipework in the engine-room can 
be seen in Fig. 6. 


SUB-STATION EQUIPMENT. 


The sub-station equipments, save as regards amount of 
plant, are identical, and to describe one in detail will give 
an adequate idea ot the whole of them. The three largest— 
Seaforth (Fig. 9), Sandhills, and Formby—have each four 
rotary converters, whilst Birkdale has three, provision being 
made in each case for extensions Each rotary converter 
is arranged with its corresponding groups of statics along- 
side, the high-tension oil switches being placed under- 
ground. The rotary converters (Fig. 10) are in appearance 
and in general desigu similar to the standard direct-current 
machines; they are eight-pole machines developing 600 k w. 
at 600-650 volts at 375 revolutions per minute. The core 
discs are segmental and dovetail into machined grooves on 
a cast-iron spider, the rim of which, following standard 
practice, is sectional to avoid shrinkage strains. On the 
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alternating-current side of the machine are six gunmetal 
slip rings, which tap the armature windings at equidistant 
pointe, connection between the radials and the outer rings 
being effected by insulated bolts carried through the inter- 
vening rings. Each slipring is equipped with three 
laminated copper brushes. On the direct-current side 
carbon brushes are used, which slide in radial brackets 
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and outside. Ample ducts are left between the coils, core, 
casing, and each other to afford free passage for the blast, 
which, entering below, may be fegulated by a baffle placed 
above. The core plates are of the best annealed soft iron, 
coated with a special insulating japan, in two widths as a 
first approximation to a circular section. The primary 
leads pass out at a pair of corrugated porcelain bobbins 
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Fic. 11. — Plan and Elevation of High-Tension Switchgear at a Sub-Station. 


under the pressure of compensating spring levers. The 
average finished weights of this rotary are as follows: 
armatures, 10,580]b.; magnets, 21, 100lb.; complete machine, 
40,940lb. $ 

The transformers are of the air-blast type, and have each 
a capacity of 200 kw. They are circular, and are built up 
of copper strip wound on edge, and insulated with special 
wrappings repeatedly impregnated and dried. The 
secondaries are inside next the core, the primaries above 


sealed into the hood and screw-coupled to the leads 
emerging from the high-tension chamber through a tail-end 
laad, ebonite screw sockets encasing the naked connection, 
The windings may be readily inspected on unscrewing the 
sheet-iron sides. The secondary leads pass under the floor 
up the slipring stand. The primaries were tested by 
flashing at 15,000 volts to earth and tho secóndariés, while 
the latter were tested at 2,500 volts to earth. Each trans- 
former weighs approximately 5,450lb. The hlowers, of 
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which there are two in each sub-station, consist of a standard 
Dick-Kerr-5-h.p. motor, coupled on a combined base to a 
Davidson Sirocco fan, which is keyed direct on the motor 
shaft. The capacity of each fah is B, O00 cubic feet of air 
per minute, at a pressure of 2in. to 3in. of water. 

The sub-station switchboards consist of a high- tension 
and low-tension side, the latter having been supplied by 
Elliott Bros., the switches and cireuit breakers being of the 
standard Dick-Kerr pattern. On the sub-station “ total 
power received panel are three alternating-current 
ammeters, one in each phase, and an integrating wattmeter 
on the Sub- panel. On the transformer panels are an alter- 
nating-current ammeter, centre zero rotary-field ammeter, 
voltmeter Tan) pare] ping, oil switch, operating gear, 
field-rheostat hand-wheel, field-break switch, and field two- 
way switch. 

e rotary converter panels carry an auto circuit breaker 
and on the direct-current super-panel is an ammeter, two-way 
paralleling plug and two single-pole knife switches, with 
starting bar coupler switch on sub-panel. On the power 
delivered panel are an ammeter, two-pole change-over switch, 
two-way voltmeter plug, and integrating wattmeter ; on the 
sub-panel the rotary direct-current starter, a multiple-contact 
switch connected to a grid resistance behind. On each of 
the four direct-current feeder panels are an auto circuit 
breaker on the super-panel, direct-current ammeter and 
nn poe change-over switch, a Garton lightning arrester 
an N50 coil being behind. The 5 switches 

the feeders by 


are chiefly for burning out a fault in one o 
cutting out the others or for disconnecting a sub-station. 
Other panels control: lighting switches and motors, and a 
further board carries the Board of Trade instruments. It 
will be noted that there are no automatic circuit breakers 
on the alternate-current side. Fig. 11 shows the high- 
tension switchgear and connections under a sub-station. 
... ,HiGH-TENSION TRANSMISSION. 

The high-tension cables leading from the power-house are 
arranged in each case in triplicate. Under ordinary working 
conditians.al] three cables are used, but in case of breakdown 
of any one of the cables the two remaining ones can do the 
work without the drop or the current density exceeding the 
permissible limit. The whole of the cables were manu- 
factured and laid by Messrs. W. T. Glover and Co., 
Limited, as sub-contractors to Dick, Kerr, and Co. The 
extra high-tension cables are of the triple-triangular type, 
diatrine paper insulated, lead-covered, and armoured, laid 
on the solid system. Four different sizes of cable were 
used—i.e., ½5 T/a hs 19/,,—the length of each being 
respectively 13 miles, 63 miles, 64 miles, and 18 miles —a 
total of 44 miles. 

The insulation consists of manila paper impreguated with 
diatrine by a special process which ensures that the paper 
is tboroughly impregnated, the surplus compound being 
removed from the surface of the paper by means of a 
special apparatus. The thickness of the insulation is 
‘36in. between conductors and ‘26in. between conductors 
and the lead sheath. ` This latter lessened thickness is 
accounted for by reason of the system being earthed 
at the centre point of the machine winding, the cables 
being made for a working pressure between conductors of 
10,000 volte and a pressure to earth of 5;780 volts. Each 
of the insulated cores is finished off with a different coloured 
layer of paper strip, which serves as a distinguishing mark. 
The | sheathing varies from 125in. to ‘16in. thick, 
according to the size of cable. The armouring is of 
galvanised steel wires '08in. to ‘lin. diameter, which acts 
as a mechanical protection in addition to making a most 
satisfactory and efficient earthing conductor. The joints 
are of the plumbed lead sleeve type, the lead sleeve being 
filled up with diatring compound. The troughs are made 
of stout wood, tarred and creosoted, filled with compound, 
and covered over with tiles. Specially-prepared impreg- 
nated wood. bridges support the cables at 18in. intervals. 
Three cables run in each trough. The cables are laid for 
the most part in the six-foot way, and where they pass over 
bridges, or in exposed situations, are laid in stout steel 
troughs. All cables were tested with 350,000 volts between 
cores and to earth for one hour before leaving the works. 


(To be continued.) 
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SINGLE-PHASE COMMUTATOR MOTORS AND THEIR 
REGULATION.* 
BY FRIEDRICH EICHBERG. 


(Concluded from page 441.) 
| THE W.E ARRANGEMENT. 
A diagram of the connections to the motor constructed 
the Union Elektricitäts-Gesellschaft on the Winter- 
ig. 19, to which several 
e. 


N 
ichberg principle is shown in 


previous references have been Motors thus con- 


nected are best adapted for traction work, but will also 
be found useful wherever the series motor is applicable. 

In the arrangement in Fig. 19 both the pressure, e, of tbe 
exciting current and the total pressure, E, are regulated. 
In the case of motors wound for high tensions, where the 
regulation of the total pressure is inconvenient, we may be 
able, for instance, to control e only. The motor is pro- 
vided with a single-phase stator winding, and a rotor 
resembling the armature of a continuous-current ine, 


e 


T 
| 


The rotor winding serves a double purpose. It is short- 
circuited across one axis, hence, in a measure, constitutes 
a short-circuited winding, W.,, for the stator winding, W.. 
The exciting currents are conducted to points (brushes ù è) 
at equipotential distances from the short-circuited brushes, 
B B. Alternatively two separate commutated windings 
might, of course, be provided. For a two-pole machine four 


brushes must be used. For series and parallel windings 


with Mordey end connections and 2 p poles, 4 p brushes 


* Translated from the Electrotech nische Aeitechrift, 
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are also needed per pair of 
and 2 p exciting brushes. 


The exciting current, i, is furnished by a series winding 


provided with a potential regulator. Hence it is always in 
phase with the primary current, J. In starting up W, W; 
is - a short-circuited transformer presenting a 
relatively low impedance. With increasing speed an 
EM.F. is. in W,—i.e, between the brushes 
B B—which is in phase with i or J. Hence with increasing 
speed the windings W, W, jointly form a transformer 


Fic. 21, 


with a non-inductive load. In proportion as this load 


increases with the speed the field ꝙ also increases. The 


secondary circuit of the series transformer, and consequently 
this transformer as a whole, constitutes at first a relatively 
high impedance, the actual value of the same depending 
upon the ratio of transformation. 

The fewer secondary turns there are on the exciting circuit, 
bb or W”, the greater is the value for the impedance of the 
series transformer. At the moment of starting a very con- 
siderable part of the total potential will consequently be 
absorbed in the transformer. With increasing speed there 
will be set up between the brushes bb an E.M.F. in phase 
with P. As we have already seen, this E.M.F. will 
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Fia. 22.—W E Arrangement. 25 “~~ 215 v. 2mm. radial air gap. 
Regulating transformer /] = 32 : 64. 

counteract the self-induction in the exciting circuit, and 
with a sufficiently high speed the secondary circuit of the 
transformer will be at the very low tential corresponding 
to the ohmic loss in the winding and the armature leakage. 
The potential at the series transformer becomes less as the 
speed increases. Thus, in starting up, the potential E so 
distributes itself that W, receives only a small proportion, 
but with increasing speed the potential at W quickly attains 
nearly the full value E. 

The complete action may be represented as follows: Let 
J, be the current in the short-circuited armature winding, 


poles—i e., 2 p short-circuiting 


My, is the magnetic resistance in the 


| This action is shown di 
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„3. J, the current in the primary circuit ; and i that in 
the exciting circuit. It follows that i- u J,, ü being tbe 
ratio of the primary turns to the number of secondary | 
turns in the transformer. a 


K e K m J i 
ar T x 4r r A C J 
F x $ cas = — @ EC ee . = : ü. 
10 M, 10 M,, 


I direction y y. R, is 
the resistance of the armature between the brushes B B or 
bb; wl, is the inductance, corresponding to the leakage. 
which occurs at the slots and face of the armature; R, and 
w | are the analogous values in regard to the stator . 
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winding; K, and w l, for the series transformer as a whole, 
matically in Fig. 20. Fora 4 
current J, 0-1 is the sum of the non-inductive and 


iven | 
inakage losses in the armature; 12 is the back E. M. F. set 


up between the brushes B B, being in phase with i, or, - 
what amounts to the same thing, J. According to 
equation (1) this back E.M.F. is | se di 


an K Eus, 
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Ss corresponds to a certain magnetising current, i4. Due 
to this and J,, we get J, from the current triangle. This 
J, must be parallel to 1-2. This analytical examination is 
only possible with a polar diagram, which may be developed 
from the above formula. 0-2 in a measure represents 
the internal pressure in the stator winding. Added to this 
are the ohmic and inductive losees in the stator winding, 
and we get 0-3=potential at W. There now has to be 
added the potential of the series transformer. 3-4 is the 
equivalent of the non-inductive and l losses in the 


transformer; 4-5 is the impedance of the exciting winding; |. . 


and 5-6 the wattless back E. M. F. set up between the 
brushes ö b by the rotation of the armature in . The 


so 
f 8 
E EC 4 


. Fr. 25. 


E 


potential corresponding to the inductance of W, is for the 
most. part given' by | 
e mL uw s Fuss: s: 
i Ja 

so far as concerns the primary circuit. The wattless back 
E. M. F. is expressed as 

o 

2 n K ü 

J2 
3-6 represents the potential at the series transformer. The 
electrical conditions obtaining in the motor may be more 
clearly followed if we assume the magnetising current, iu, to 
be a negligible quantity. We then obtain the simplified 
diagram (Fig 21). It is apparent, then, in this motor the 
selt-induction of the field will be suppressed by the watt- 
less counter E.M.F. The inductance of the motor will 
vary as the ratio of transformation, ii. The greater ù is 


the more effective will be the compensation, which is pro- 
portional to n . ii, 


wy 
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Fie. 26. 


The existence of the cross field renders it possible to 
suppress the short-circuit E.M:F. simultaneously with the 
inductance of the exciting winding. By the.choice of the 
ratio of transformation, ü, we may influence F: J at will; 
hence also F: $. Figs. 22 and 23 show the characteristic 
curves plotted from the observations made with the experi- 
mental motor for two different ratios of transformation. 
The result is far better than that from the series and 
repulsion motors, notwithstanding that the experimental 
machine had a radial air-gap of 2mm. | 

The following further advantages of a practical character 
come into consideration. The stator winding is quite 
independent of the rotor winding. This enables the direct 


application of high-tension currents. Despite the employ. 
ment of a single stator winding, the motor can be reversed, 
and, indeed, without opening. t e stator circuit. The inter. 
ruption of the exeiting circuit stops the motor. The 

winding of the series transformer acts as 2 
choking ooil An increased number of secondary turns 
corresponds to a 3 for the same torque, or, 
in other words, inc torque .at constant speed. 
We can, therefore, start the motor with the full primary 
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Fie. 27. —W E Arrangement. Short-circuit brake. Resistance in 
the stator circuit. 
potential on the stator by increasing gradually the 
number of secondary turns. In fact, this arrangement 
admite of the machine being started, reversed, or stopped 
without interrupting the high-tension circuit. Fig. 24 
shows the curves plotted for a high-tension motor of the 
W. E. I. type, constructed by the Union  Elektricitits 
Gesellschaft, and working in am experimental field. The 
curves representing the speed and tractive efforts are 
identieal in charaeter with those for series motors. The 
eurves representing cos p reveal astonishing values when it 
is considered that this motor has a radial air-gap of 5mm. 
The efficiencies given relate to the motor combined with 
the regulating series transformer. The latter absorbs from 
2 to 3 per cent. of the energy, according to the strength of 
the current. The same tractive effort can be obtained at 


different speeds. The efficiency and power-faetor curves 
follow in some measure the curve for the speed, so that it 
is rational to drive the motor with the controller in any 
position. 

Similar qualities are aleo shown by the motor constructed 
by the Union Elektricitäts-Gesellschaft for a frequency 
of 40. It should be mentioned that the system of regulating 
by means of series transformers may be readily applied to 
series or repulsion motors provided with split stator windings 
(see Fig. 25). Each step in the controller then corresponds 
to a characteristic. The seeming paradox that the speed 
is accelerated at constant torque by adding secondary turnt 


again applies, 


THE ELECTRICAL ENGINEER, MARCH 18, 1904. 4461 


In conclusion, brief referenoe may be made to some speed, while those in Fig. 30 represent the results obtained 


further arrangements which help to emphasise the 
great advantage possessed by the Winter-Ei berg motor 
over all previous types. In Fig. 26 several alternative 
arrangements for the short-circuit brake are shown. Brake 
resistances, it will be seen, are connected not only in the 
stator circuit, but also in the short-circuit winding and in 
the exciting coil. Of course, it is necessary to place resist- 
ances only in one of these circuits. With the last-mentioned 
arrangement, the series transformer acts às a transformer 
for the brake output. The machine excites itself with 
absolute reliability, and generates an alternating current 
whose frequency is governed by the number of revolutions 
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Fic, 29.—W E Arrangement. 25 220 v. Connected for constant speed. 


and the magnetic conditions obtaining. With decreasing 
speed the frequency decreases (see the curves, Fig. 27, in 
which the braking currents corresponding to different 
speeds of the motor and different values for the resistance 
in the short-circuit winding are given). It is possible to so 
connect the motor that it will yield its full tractive effort 
in starting and maintain a given speed. It is seen from 
Figs. 20 and 21 that the potentials of the exciting and 
stator windings have the same, or approximately the same, 
phase for nearly all spgeds. This is due to the production 
of E.M.F.'s in both circuits with increasing speed, which 
forces diminish the phase distortion. The same trans- 
former will, therefore, serve both for the stator and 


Fig. 30.—W E Arrangement. 25 “~~ 180 v. Efficiency brake. 


exciting circuits, the potential in the stator winding being 
allowed to increase with increasing speed and the exciting 
pressure to decrease. At synchronous or approximately 
synchronous speeds a very low voltage is used in the 
exciting circuit. 

Fig. 28 shows the arrangement. The experimental motor 
on which the other methods of connection were also tried 
is eapable of developing a torque of 380 foot-pounds even 
when connected in this manner. The dimensions of the 
motor are the same as those of a 15-h.p. polyphase machine. 
The curves shown in Fig. 29 were plotted from observations 
made with the motor working at approximately synchronous 


by driving the machine at a speed exceeding synchronism. 
When so connected the motor acts as an efficient brake, 
returning current to the line. For the rest, this method 
of connection (see Fig. 28) renders the motor particularly 
suitable for lift equipments and driving machine tools. 

Briefly recapitulated, the progress which this new — 
system marks consists in the provision and independent 
regulation of two magnetic fields disposed at right angles 
‘to each other in the motor, whereby the short-circuit energy 
under the brushes is suppressed within wide limite of phase 
distortion. 

It further enables the characteristic of the motor to be 
changed without altering the pressure in the external 
network. In other words, it admits of any torque being 
obtained at any speed. It is a most important advantage 
where high tensions are concerned that the arrangement 
enables the motor to be started, stopped, and reversed 
without opening the primary circuit of the machine. The 
motors combine all the ualities of the direct-current 
traction motor, not the least being the good behaviour of 
the commutators and brushes under all loads. 


FORTHCOMING EVENTS. 


FRiDAY, Maron 18. 


Institution of Mechanical Engineers.—At 8 p. m., Compound 
Locomotives in France," by Mr. Edouard Sauvage. 
SATURDAY, MARCH 19. 
Institution.—At 3 p.m., Lord Rayleigh on The Life and 
Work of Stokes (Lecture V.). 
Institution of Electrical Engineers — Glasgow Section: At 7.30 
P. m., special smoking concert in the Grand Hotel. 
Junior Institution of Engineers. —Conversazione at 7 p.m. at the 
' — Westminster Palace Hotel. 
ow Technical College Sciontific Society. — At 7.30 p.m., 
The Diesel Engine for Marine Purposes,” by Mr. A. J. Lawson. 


TursDAY, Marcu 22. 
tution of Civil Engineers.—At 8 p.m, The Use of Cement 
Groutat the Delta Barrage in Egypt," by Sir Robert Hanbury 
Rrown, K. C. M. G.; The Barrage across the Nile at Asyut,” by 
Mr. George Henry Stepheus, C. M. G.; Lowering the Sill of the 
Ramsden Dock, Barrow. iu-Furnets, by Mr. Leopold Halliday 
Saville ; and ''Burntisland Harbour: Construction of the East 
Dock,” by Mr. Robert Henderson. 

WEDNESDAY, MARcH 25. 

Institution of Electrical Engineers.—Manchester Section: at 
Liverpool, joint meeting with Liverpool Engineering Society. 
Liverpool Engineering Society. Royal Institution, Liverpool at 

7.30 p.m., joint meeting with the Institution of Electrical 
Engineers (Manchester Section). Paper by Mr. J. L Hunt, 
A.M.I.O.E , on Notes on the Design of Electrical Machinery.” 
Tuurspay, Mancn 24. 
Institution of Electrical Engineers.—Ordinary general meeting 
at 8 p.m., '' Direct-Reading Measuring Instruments for Switch- 
8 Use, by Mr. K. Edgcumbe, associate member, and Mr. F. 
unga. ' 


b 


FRIDAY, Marcy 25. 


North-East Coast Institution. —'' Automatic Governing of Marine 
Engines," by Mr. H. M. Wilson. 

Physical Soolety.-—At 5 p.m., ' Note on the Measurement of Small 
Inductances and Capacities and on a Standard of Small Induct- 
ance,” by Prof. J. A. Fleming, F. R. S. A Hot-Wire Ammeter 
for Measuring Very Small Alternating Currents,” by Prof. J. A. 
Fleming, F. R. 8. The Energy of ndary Röntgen Radia- 
tion," by Mr. C. G. Barkla. . 

Institution of Electrical Engineers, Manchester (Students' 
Section).—'‘ Photometric Testing," by D. Livingston Sands. 

Institution.—‘‘ Liquid Hydrogen Oalorimetry,” by Prof. 
Dewar, M.A., LL.D., D.Sc., M. R. I. d 

Institution of Civil Engineers.—Students’ meeting at 8 p.m. 
** The Relative Advantages of Continuous and Ae oat Current 
for Traction Purposes," by Mr. J. M. Kennedy, Stud. Inst. O. E. 
Mr. C. H. Wordingham, M. I. O. E., in the chair. 

National Physical Laboratory.—At 3.50 p.m., inspection by the 
General Board of the Laboratory. | 


Association of Municipal Engineers.—The following prospective 
arrangements for meetings have been fixed: Grimsby, April 25, | 
Newcastle, May 6 and 7; Buxton, May 20 and 21. ` s 


. 


^ p E 


Brixham.—The Urban District Council electric: lighting: scheme 
is estimated to cost £11,000, exclusive of land. 
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| side of the question. 


ELECTRIC RAILWAYS. 


The Lancashire and Yorkshire Railway Company, due 
to the foresight and energy of their general manager, Mr. 
J. A. F. Aspinall, will have the honour of being the first 
railway company in the United Kingdon to run an electric 
train service over a main-line railway. Mr. Aspinall's con- 
nection with this company as general manager has been 
concurrent with the development of the line from a non- 
paying concern tó the prominent position which it enjoys 
to-day. In the conversion of the Liverpool, Southport, 
and Crossens section for electric working we see one 
explanation of this success. It is due to the power of the 
general manager to rightly see what is required to be done, 
and to persuade the board of directors to do it before 
it is too late. For instance, in connection with the 
electrification, Mr. Aspinall stated at a dinner last week 
that the company did not expect to save money by it, but 
to make money. In other words, he proposes by the 
improvement introduced by electrification to largely extend 
the traffic on the lines in question. Indirectly, the con- 
version is also a protection against the severe competition 
which would otherwise be bound to come from electric 
tramways. In order to appreciate the advantages to be 
gained, a few figures are required. The service on these 
lines with steam locomotives was by no means a bad one, 
but with the electric trains, with their more rapid aocelera- 
tion, the time on the journey between Liverpool and 
Southport will be reduced from fifty - four minutes 
to thirty-seven minutes for the stopping trains. In 
other words, the mean speed, including stope, will 
be increased from twenty miles and a half per hour 
up to thirty miles per hour. The express trains will 
continue to do the journey of eighteen and a half miles at 
the mean speed of forty-five miles per hour, but the number 
of expresses is to be very largely increased. Quite apart 
from the saving of time on the journey, there is the other 
advantage that the number of trains per day between 
Liverpool and Southport alone will be increased 80 per 
cent. What the increase will therefore be in the number 
of passengers carried remains to be proved, but by elec- 
trical means only could this more frequent service with the 
higher accelerations be given commercially. Against this 
service showing a mean speed of thirty miles per bour 
on stopping trains, the tramway competition, which has 
ruined so many steam suburban lines, is not likely to 
be effective. Turning now from the improved service 
obtained, we“ come to the question of how Messrs. 
Dick, Kerr, and Co. are dealing with the technical 
This consideration is the more 
pleasing because they are an English firm, and because the 
problem to be dealt wita has been approached on original 
line, with results which leave nothing to be desired. In 
the first place, we may remind our readers that the same 
firm in 1902;remodelled the equipment, as far as rolling- 
stock is concerned, of the Liverpool Overhead Railway. 
The problem in this cage was not quite the same on account 
of there being no less than sixteen stations in a length of 
six and a half miles of route. By placing four 100-b.p. 
motors on the new trains on this line, the firm succeeded 
in maintaining an average speed, including stops, of 
nineteen miles per hour, which was then the highest . 
obtained on any similar electric line. Accelerations 
as high as 4:2 feet per second per second were 
reached. The trains weighed fifty-five tons and 
carried one hundred and fifty-four passengers. On 
the Liverpool and Southport line the train weight 
without passengers is one hundred and forty tons, and no 
less than eight 150-h.p. motors are used. Full details as 
to the acceleration will be given after more detailed trials 


buy means of series-parallel controllers. 


two motors on both thé front and rear coaches. 
number of cables used to connect the [ront and rear cars. 
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have been made, but on the trip we made over the line on 
Saturday last we found the train gained speed remarkably 
quickly. The problem in this case was also to ensure high 
speeds on the express service with the same motor, and we 
observed a speed of fifty-seven miles per hour, and gather 
that sixty miles per hour is frequently reached. A novel 
feature as compared with other recently-equipped electric 
railways is that the whole of the eight motors can be 
directly controlled from either the front or rear car 
The details 
of the control are described in the article of this 
issue. The interesting feature is that the motors on the 
rear car are worked either in series or parallel from the 
controller in the front, only two cables being used for the 
purpose. For reversing, electric-controlled switches are used 
for each motor. It is interesting to compare this system 
with that on the Waterloo and City Railway. The trains 
on this line also consist of four carriages, and they have 
The 


are nine. Thus, to quote from Mr. B. Jenkin's paper on 
the subject : In order to have complete control, both as to 
the grouping of thé motors and the direction in which 
they are to run, each motor must have at least four 
leads, two for the armature and two for the field, 
carried from one end of tbe train to the other. 
the two motors there are, therefore, eight leads. Besides 
these there is the lead connecting the collecting shoes." 
It will be seen, therefore, that Mesers. Dick, Kerr, and Co. 
have succeeded in controlling four motors from a distance 
with two cables only, although for safety's sake four cables 
are employed, connected two in parallel This direct 
control has many advantages. The engineering details, 
both in the power-house and on the track, are worthy of 
careful study, and are remarkable for simplicity, tending to 
small charges for repairs. The work of electrification has 
been carried out in a year from the date of commencement. 
It now remains to congratulate all concerned on the under- 
taking, wishing it every success. | 


CORRESPONDENCE. 


„One man's word is no man's word, 
Justice needs that both be heard." 


BRIGHTON CORPORATION TELEPHONES. 


SiR, —Under the heading Telephony in Great Britain,” 
your contemporary, the Electrician, in its issue of March 11, 
runs amuck at municipal telephony generally and the 
Brighton Corporation telephone system in particular. It 
is good enough to announce that I wish to conceal the 
charaeter of the Brighton system, and to that end have not 


allowed the Electrician to inspect it. It furthermore is polite, 


enough to say that it supposes that the descriptions of the 
Brighton system which have appeared have been published 
under my auspices. In reply to these effusions, I beg to be 
allowed to state that invitations to inspect the Brighton 
Corporation telephone system were issued to (1) the 
Engineer, (2) the Electrical Engineer, (3) the Electrical Times, 
(4) Electricity, (5) the Scottish Electrician, (6) the Municipal 
Journal, with an intimation that every possible facility, 
together with full plans and drawings, would be placed at 
their disposal. This does not look like concealment. This 
invitation has already been taken advantage of by several, 
and a description has appeared in your journal. I trust that 

ou, Sir, will be good enough to add a footnote to this 
etter describing the reception you met with at Brighton, 
saying whether your inspection was conducted under my 
auspices or not, and whether you were influenced in what 
you did or said by any other person. No invitation was 
sent to the Electrician because, in my opinion, that journal 
has shown such & want of independence in dealing with 
municipal telephony as to make it evident that no unbiassed 


For 


description could be expected at its hands. I can under- 
stand the editor feeling annoyed at being left out in the 
cold, but he must blame the attitude he has assumed 
towards the corporations, and not myself. In the 
course of his article he endeavours to enlighten his 
readers on the subject of the Glasgow and Tunbridge 
Wells Corporation telephones as well, and in doing so has 
contrived to illustrate very forcibly his usual style in a 
manner which completely justifies my action in excluding 
him from Brighton. He says that when the Tunbridge 
Wells exchange was opened bis representative found* that 
the wires were brought straight from cable potheads to the 
switchboard—a statement which is abeolutely untrue. He 
says that a statement was made in the Glasgow Council 
last week and not disputed, that the capital account of 
the concern has been debited with wages that should 
have gone against revenue. This is also inaccurate. The 
statement was so effectively disputed that the person 
who made it received only four votes in a very full meeting 
of the Council. It is also insinuated that the call-wire 
system at Glasgow was adopted by my advice, whereas 
I was instructed by the Telephone Committee to prepare 
plans on the call-wire system. When the Elecirician 
can condescend to decent accuracy and put aside the 
animus which does not permit it to perceive any good in 
any municipal undertaking, it may rest assured that it will 
be put on a par on all occasions with ite more independent 
contemporaries.— Y ours, eto., A. R. BENNETT. 


[We had every facility given to us at Brighton for the 
complete inspection of the exehange and of the work in the ' 
streets. Had anyone attempted to influence our descrip- 
tion or to dictate our policy we should have refused to 
publish a word.—Ep. E. E.] 


STEWART ARC LAMPS. 


SIr, —Our attention has been called to certain misleading 
advertisements and paragraphs which state or imply that 
the sale of the “ goodwill” of the Stewart Electrical Syndi- 
cate, Limited (in liquidation), carried with it rights in the 
Stewart arc lamps. 

As these statements are calculated not only to do us 
serious injury, but to mislead the public in regard to the 
channels through which these lamps can be obtained, we 
shall be grateful if you will allow us to state that some 
weeks prior to the sale we acquired the sole rights in the 
Stewart arc lamps, and that no firm is entitled to make or 
sell Stewart arc lamps not supplied by the original makers 
or by our agents and customers or ourselves. | 

As we have received numerous complaints in respect of 
delays which appear to have occurred in the execution of 
orders for lamps, spare parte, and repairs prior to our 
taking over the business of these lamps, we shall be obliged 
if you will allow us to state that we are executing all such 
orders promptly on receipt.— Yours, eto., 

| J. DEFRIES AND Son, LIMITED. 
Houndsditch, E.C., March 16, 1904. 


MUNICIPAL TELEPHONES.—IV. 


The late Herbert Spencer thus commences “ First 

Principles " : | 0. 
'* We too often forget that not only is there ‘a soul of 
goodness in things evil, but, very generally also, 
a soul of truth in things erroneous. While many 
admit the abstract probability that a faleity has 
usually & nucleus of reality, few bear this abstract 
probability in mind when passing judgment on 

the opinions of others." 

These are weighty words, and if, with these in mind, we 
are compelled to dissent with almost a direct negative to 
the conelusions of the criticisms under review, it is because 
they are almost mathematically demonstrable to be in. 
correct. In this, our final comment, we shall deal principally 
* The exact expression used by our ener aei is: At Tunbridge 
Wells we saw no cross connection board, test board, or terminal cable - 


heads. the wires being brought straight from cable potheads to the 
switchboard." | 


464 


with that burning question — depreeiation. We are becom- 
ing more and more convinced that the major portion 
of those who use this term use it with various meanings, 
and have no very correct view of a rigid definition. It is 
thus in the case under consideration—the user of the term 
neither defines it as he uses it, nor as other people use it. 
He will probably retort, whatever our construction of his 
words, that his meaning is different. He confuses the ques- 
tion by general references to the Glasgow Corporation and 
the Postmaster-General, arguing that because they have 
inaugurated what they call a depreciation fund in addition 
to a sinking fund, the terms Tre not synonymous. The 
adverse critic of Glasgow does not show any difference, 
and it never seems to have occurred to him that the terms 
may be as loosely used by others as by himself. 

The two funds are identical, giving identical results, and 
what the Review critic imagines is depreciation ie nothing of 
the kind, but something totally and radically different. 

Before, however, tackling the maiu point, there is a 
question of detail to which we shall refer. The critic refers 
to 30 years, accepted by. Glasgow as the average life of the 
Glasgow telephone system, as excessive, and, making his 
own assumption, comes to the conclusion “that the Glasgow 
Corporation Telephone Department is omitting about 
£11,000 from its charges against revenue, if depreciation is 
to be recognised in a safe way." The critic goes the proper 
way: to work in order to: get his results. He analyses 
the system, assumihg different lengths of life for the 
various divisions, the percentage-;of each division in 
the system, and then averages the whole. But, surely, 
the advisers of Glasgow have acted similarly, the differ- 
ence being that the one conclusion gives a longer life 
on the average than the other, hence a lower rate of 
payment. It is the same thing as rules throughout the 
criticism ; but even supposing there was too much optimism 
by one expert and too much pessimism by the other, what 
principle against municipal trading is involved 

Depreciation, according to the “ Century Dictionary,” is 


1. The act of lessening or bring down price or value. 
2. A fall in value; reduction of worth. 


In the sense used in accountancy, depreciation is “ a fall 
in value.” The depreciation in a balance-sheet is the fall 
in value, be that fall in securities, plant, or buildings; and 
a balance-sheet requires that fall to be recognised with the 
utmost possible exactitude. 

It is unfortunately necessary to refer to some very 
elementary questions in the face of the. continuous mis- 
statements made. The final balance-sheet is merely a 
statement of assets and liabilities. The difference between 
revenue and expenditure usually forms one item on the 
one side or the other. Let us for the sake of clearness 
assume a capital of £100 expended on plant costing £100. 
We have, say, Jan. 1, 1901: 

Liabilities, Assets. 
£100 (capital expended) ))) £100 (plant installed) 
Assume 12 months’ usage of plant, and a return of £20 
of income over expenditure. Then we get, Jan. 1, 1902: 
Liabilities. Asseta. 
S100 EoeibS vd £90 (plant depreciated 10 %) 
£20 cash. 


£110 


giving a balance of £10 on assets, which can be used to pay 
10 per cent. dividend on capital. Or we may do thus: 


Jan. 1, 1902. Liabilities. Asseta. 
Capital, £100 - £10 paid off 290 .............. £90 (value of plant) 
£10 cash 
£100 


Still a difference of £10 in favour of assets with which to 
pay 10 per cent. on capital. 

f these balance-sheets are not correct and not identical, 
we should like to know in what they differ. In the latter 
case you eliminate from both sides of the account equally, 
and the capitalist can invest the capital repaid. In the 
former the plant owner can invest the capital not repaid ; 
and so in both cases capital stands similarly. 

If capital invests at the same rate, it gets for the next 
year £9 for the £90 and £1 for the £10—that is, £10 for 
the £100. If plant invests it gets £1 for the £10, and 
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Ea for the £90 when £9 + £1= £10 to be paid to 
capital. 

Now, paying off capital after the manner of munici- 
palities is thus shown to be financially equivalent to 
depreciation. The only point is what is the correct 
depreciation; and having settled that, the amount of 
capital to make the equivalent repayment is settled. So 
long as depreciation is a constant during constant time, 
there are no difficulties, but with plant, as with men, 
accidents arise. These are out of the ordinary course 
of things, and have to be met by extraordinary methods. 
Thus one so-called depreciation is really an insurance, 
as is & reserve fund. ja has become customary to class 
these precautionary financial arrangements with deprecia- 
tion, and dub them all by one word, which is wrong. 
Depreciation is one thing, insurance against accident is 
another, and the two ought never to be combined. There 
is another phase of the question, and this is the great 
stumbling block. Even professional accountants agree to 
differ on the point, but really it is plain. The anti- 
municipalists would have the municipalities not only 
depreciate, insure, but put aside an annual fund equal in 
amount to the real depreciation, which, being cumulative, 
would be ready to renew the plant when capital and plant 
are depreciated out of existence. One would have thought 
the sensible view would be to use fresh capital for fresh 
requirements. But, no! According to these critica, the 
original £100 capital is to be paid off, as assumed 
above, in 10 years, to be paid 10 per cent. interest 
annually, and to provide a renewal fund at the end 
of 10 years equal to itself in amount. We all agree 
that in most municipal works maintenance of plant in 
efficient working order must be provided out of revenue. 
This payment can be taken one of two ways—either as 
largely decreasing depreciation—that is, lengthening the 
life of the plant—or as equivalent to depreciation, when 
you again provide for plant in perpetuity. In our own 
mind, and calling things by their right name, we should 
say the amounts over and above depreciation allowed at 
Glasgow and by the Postmaster-General are for insurance 
of working. 


Limited Life Principle v. Perpetuity. 


Councillor Murray, in his address to the Royal Philo- 
sophical Society of Glasgow, quoted by Messrs. R. F. Miller 
and Co. in the Accountant of Feb. 20, 1904, says: “They 
(the Local Government Board experts) do not concern 
themselves with the question of maintenance or a deprecia- 
tion or a renewal fund, and they allow it to be inferred that 
when the subject is exhausted or obsolete it may be proper to 
raise a new loan to replace it.” Take a sample of the Local 
Government Board's methods. A municipality is allowed 
to raise a loan for wood paving repayable in 10 years, 
that period being the expert opinion of the life of such 
paving. At the end of the 10 years we do not expect to 
find the municipality provided with a renewal fund, bui if 
repaving is required, they must raise another loan. Further, 
if the Local Government Board find the expert opinion not 
borne out by facts, they place fresh conditions on the new 
loan, say it is to be repaid in seven years. For other 
purposes the period has been increased. 

The maintenance of wood paving and of diverse electrical 
apparatus is not the same thing. The former must be 
wholly renewed in due course, the repairs being compara- 
tively simple during the period, and the wear and tear is 
similar throughout the area covered, while the latter must, 
to retain working efficiency, be renewed in sections during 
the average life, so that if the average life is correctly 
estimated the whole has been renewed once—it may be 
that certain details are renewed several times—during that 
period, and this at the cost of revenue—the whole remaining 
efficient at the end of the period, the plant as it then 
stands having still an estimated average life equal in length 
tothat of the original plant. It will thus be seen that com- 
parisons between various kinds of municipal work are 
misleading, and what would be good finance in the one case 
is not necessarily so in another. Broadly speaking, we 
gather that capital invested by municipalities in electrical 
undertakings under the prevailing conditions of repayment 
is used to provide works, the revenue from which, owing to 
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the necessity for efficient maintenance, must (1) repay capital 
in a given period; (2) maintain the plant in an efficient 
condition ; while the adverse critics require in addition 
(3) a smaller or larger insurance fund; and (4) a reinstate- 
ment fund. 

If our contention is. correct, we fail to see what is the 
latter wanted at all for? It is not depreciation, the esti- 
mated depreciation being used to repay capital; the real 
depreciation being met out of revenue by keeping the 
plant efficient, which implies renewals of detail parta when 
us bods Assuming a perfect example where depreciation 
or loss of value goes on uniformly, it is easy to show that 
suggestions to ensure (3) and (4) as above lead to charges 
upon the early users that are altogether unwarranted. 

The latest accounts of the Guernsey undertaking may 
form a text for discussion. Taking round figures, say 
£220,000 is used, to be paid back in 20 annual instalments, 
the life being estimated at 20 years. Some £500 a year is 
paid or reserved to ve the plant efficient, hence the esti- 
mated life will be lerigthened—that is, having had £10,000 

nt upon it in maintenance, should really last longer than 

e 20 years. There is still, say, £500 a year paid in 
interest, and all this with the present revenue. It is 
readily seen as the instalments are paid off interest lessens, 
and the amount by which it lessens can be diverted to the 
maintenance fund. At the end of 20 years the instalments 
can be also diverted, so that there is then a fund of at 
least £2,000 a year which can be used for maintenance, 
or the whole plant can be renewed once every 10 
years in perpetuity ; and this without any idea of 
that depreciation fund the critics are so fond of saying is 
not pd Thus, contrary to Councillor Murray, we 
say that the existing practice of municipalities is to create 
a business, and retain that business in perpetuity, although 
in a comparatively short period the capital is written or 
paid off. The same argument will apply to most municipal 
undertakings, except where they are really carried on to 
* aid the rates." 

The validity of our argument depends very much upon 
the expert decision as to “length of life”; and probably 
upon this point no two expert writers on opposite sides of 
the fence will ever. agree. | 

If the experta estimate the length of life with absolute 
accuracy, and consider in that estimate the annual main- 
tenance, the whole installation goes in a moment at the 
expiration of the period. We hold, however, that this 
has never been done, and that the plant will be efficient at 
any rate for a time shorter or longer after the end of the 
estimated period. Then the amounts relieved from repay- 
ment and interest come into play. All depends upon the 
interpretation of efficient maintenance. 

Now, finally, these remarks about Glasgow and other 
telephony have been written because those interesting 
themselves in municipal telephony complain that they are 
not receiving fair play. We do not hold with that view; 
but it is in the freres of truth that both sides of a 
question be considered, and that criticisms be really directed 
against the thing they purport to be directed. On this 
point we contend that an engineer’s estimate, be it one 
thing or be it another, has nothing to do with the principle 
of municipal trading; neither has the opinion or the fact 
that apparatus installed is good, bad, or indifferent, or that 
construction is good, bad, or indifferent. A municipality 
can change its engineer, its organiser, and its accountant 
without trenching on principle, and may change over to the 
exact lines suggested by critics in these things, leaving us 
no nearer and no further off the real question than before. 
The problem whether municipalisation is right or wrong is as 
yet untouched by these critics: they merely cavil at financial 
and other details. Such criticism is of great value, and no 
one can object to it. 

The secondary question, whether the criticisms against 
the engineer's estimates and work are correct, is another 
matter, and may be answered by saying that in our opinion 
neither his estimates nor his work have been criticised, but 
something totally different, something which has been 
evolved out of the critics own imagination. From 
beginning to end these criticisms have been directed 
to impugn the ability and experience of an engineer. 
Generally, the statements made are opposed to facts by 


. fwe shillings for every other answer we print. 


critics whose personality is veiled by anonymity, leaving 
it impossible to put a value upon assumptions and ` 
suggestions, 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that.the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formuls should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 
671. Describe in detail, with sketches, any system for the sterilisation 
of water by ozone on a large scale, particularly where connected to 
a town's water supply.—OZzoNE, aud 
672. Describe the ‘‘ Heyland " system of winding alternators so that 
they are self-exciting. —E. V. C. | (c7 
ANSWERS. 


Question No. 663.—How long should a 500-h.p. Lancashire, also a 
350-h. p. Babcock and Wilcox boiler, take to run up to full 
pressure from cold?! State how you would calculate the various 
strains to which they are subjected. 


Best Answer to No. 665 (awarded 10s.).—One of the 
principal advantages about the Babcock boiler, and which 
has no doubt, together with its other good properties, been 
the means of its almost universal use in connection with 
electric lighting stations, is the rapidity with which steam 
can be raised. In a boiler of the size mentioned in the 
question steam can be raised from cold water in a little 
over one hour. When time permite, however, it is well to 
allow longer, but in lighting stations it often happens that 
time does not permit, and we then have to take full 
advantage of the good nature of our plant. The reason 
we are able to raise steam so much quicker in this type cf 
boiler as compared with the cylindrical shell type is: in 
the first place, there is not 80 much water to heat ; secondly, 
there is much better circulation ; and, thirdly, owing to the 
elastic structure of the boiler severe streeses cannot be set up 
To appreciate what is meant by circulation and why it 
should be better carried out in & Babcock boiler than a 
Lancashire, it is well to study ita theory. If we take a glass 
test tube and partly fill it with water and apply heat near the 
top, the water at the part where the heat is applied can be 
made to boil, but the water at the bottom of the tube will 
remain at its original temperature. It is evident, then, tbat 
the heat never reached the bottom, for, as is well known, 
water is an extremely bad conductor of heat, and unless 
treated in the right manner it is absolutely impossible to 
heat it at all. 

There are three ways of transferring heat, and are known 
a8 radiation, conduction, and convection. The heat passes 
from tbe fire to the tubes by radiation, and from the tubes 
to the water by conduction, and is distributed throughout 
the water by convection. For our present purpose it is 
only convection that need concern us, and its meaning will 
be readily understood by another experiment with the test 
tube. Again fill the test tube with water and apply heat 
to the bottom. Again the water will boil, but this time its 
temperature will be practically the same throughout. The 
reason of this is that the heat reached all parts of the water 
by cohvection, but in the first case, where heat was applied 
to the top, its only chance of getting to the bottom was by 
conduction, and as water is practically a non-conductor of 
heat this could not take place. When heat was applied to 
the bottom the heated lower layers of water expanded, and 
became lighter, and consequently rose towards the surface, 
while the cold water, which is heavier, at once rushed to 


‘fill the vacant space, and so a practically uniform tempera 
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ture is set up; and this is what must take place in a boiler 
if differences of temperature are going to be avoided, for 
if we have differences in temperature, we also have unequal 
expansions, which often brings about serious straining. In 
the Babcock boiler circulation is carried out in a most 
efficient manner: the heated and less dense water rises in 
the front headers, while the colder and therefore denser 
water flows down the back headers. This arrangement 
also prevents any interference of the hot and cold currents, 
and thus forms a safeguard against priming. I think I 
have now made it clear that since the heat is applied to the 
bottom of this boiler, great differences in temperature cannot 
take place. | 

There are also other important reasons for good circula- 
tion, but to discuss them would be going from the question. 
To consider the effect of unequal expansion in a Babcock 
boiler, it is only necessary to take a glance at a section and 
its elastic structure will soon show that nothing serious 
can happen, but in a Lancashire boiler the state of things 
18 not quite so pleasing. In the first place, owing to the 
position of the furnace, it is easily seen by referring to the 
test-tube experiment that it is quite possible to have the 
water above the furnace at boiling point while below it can 
be quite cold. The result of this is that when raising 
steam the internal flue will expand at a greater rate than 
the outer shell and unless special precautions are taken 
. this means serious bulging of the end plates. When this 
happens the boiler is said to “breathe.” Again, the 
Lancashire boiler can hardly be called an elastic structure, 
although several ingenious methods have been devised 
for taking up the expansion of the internal flue. These 
methods consists of making the flue of a number of 
corrugations, so that when expansion takes place the corru- 
gations yield. In addition to the end plates being forced 
outwards, as might be expected, the flue is also found to 
rise in the middle; when this happens the boiler is said to 
“hog.” Lancashire boilers often breathe as much as ]in., 
and hog as much as zin. i 

Now, in raising pressure in a cold Lancashire boiler, 
every possible precaution should be taken to maintain as 
near as possible a uniform temperature. A slow fire should 
be lighted and the water very slowly heated; some hours 
should elapse before any steam whatever is raised, and then 
it should be allowed to gradually rise to about 5lb. or 101b. 
and from that allowed to rise very slowly to its maximum, 
taking in all not less than 24 hours. Ina station where 
the writer was engaged, and where some large Lancashire 
boilers were in use, it was customary to allow 48 hours to 
raise steam in a cold boiler; perhaps this is rather longer 
than some people would care to take over the job, but it 
certainly does no harm. A very good plan when raising 
steam in these boilers is to start with a good glass of water, 
and when the water becomes heated occasionally open the 
blow-down valve. The effect of this is to set the water in 
motion and so set up a temporary circulation; it also 
removes the cold water from the bottom, and allows the 
heated water to get at the cold parts, and thus somewhat 
equalise expansions. In marine work and sometimes 
in land work boilers are fitted with appliances for 
artificially circulating the water; this, of course, con- 
siderably lessens the time taken in raising steam. To 
caleulate the straining in a boiler due to expansion, it 
is necessary to know by how much the various parts 
expand. This can readily be calculated if we know the 
rise in temperature and the coefficient of linear expansion 
for the ‘metal that we are dealing with. Nearly all 
engineering pocket-books contain coefficients of expansion 
for different metals, but care should be taken not to use 
cubical expansions. If cubical expansions are only given, 
the linear expansion can be arrived at by dividing by 3, 
the linear expansion being one-third of the cubical expan- 
sion. With these particulars the expansion of any part of 
the boiler may be found by multiplying its length in inches 
by the coefficient of linear expansion multiplied by the rise 
in temperature. Suppose a Lancashire boiler is 30ft. long, 
and the temperature of the flue is 305deg. F, while the 
shell is only 100deg. F, what will be the difference in 
lengths of the flue and shell if free to expand? Assuming 
the flue to be made of iron, the coefficient for wrought iron 
is ‘00000677, and the difference in temperature is 205deg. F. 


The difference in length will therefore be 205 x 30 x 1% 
x "00000677 = bin. The compressive strain is the increase 


e e . . . 5 
] = = ‘00139. 
in length divided by the original length TEET 00139 


The compressive stress is the strain multiplied by the 
modulus of elasticity for iron, which is about 29 x 10^$, 
..compressive stress = 00139 x 29 x 10— 40, 510lb. per 
square inch. If the flue is 30in. in diameter and jin. 
thick the total pushing force of the flue will be 30 * 1 x 

— 47 square inches, and the stress being 40,510 tots 
pushing force = 40,510 x 47 = 1,894,570lb. These calcula- 
tions can, of course, be applied to any other type of boiler 
in the same manner. It will be noticed that I have con- 
sidered the flue to be made of iron, although in modern 
practice mild steel i$ more often used, but the coefficients 
of mild steel and wrought iron being nearly the same, the 
calculation will serve roughly for both cases.—E. AUSTIN. 


Answer to No. 663 (awarded 7s. 6d.).— The time to get 
up steam on a Lancashire or Cornish boiler from cold 
been given by a recognised aathority as not less than six 
bours. This is a minimum that should only be taken on 
emergency. A good practice is to take two or three days, 
gradually warming the boiler and setting through before 
raising steam. A good practice, when there are several 
boilers, is to pump hot water into the cold boiler; this 
ensures the bottom of the boiler getting well warmed. 
When a boiler is got under pressure very quickly, 
there are considerable differences in pressure between 
its various parts. We may kave the gauge showing 
pressure while the bottom of the boiler feels cold to 
the hand. This unequal heating is a prolific cause of 
trouble. One result is that called by engineers “hogging ” ; 
owing to the upper parts being so much hotter than the 
lower, expansion due to rise in temperature causes the flues 
and shell of the boiler to take the form of a curve. With 
a more gradual heating this curvature is reduced. Undue 
alteration in form caused by forced firing tends to set up 
“ grooving.” Grooving is a form of deterioration much 
feared, and is carefully watched for when a boiler is under 
inspection ; faint apparent cracks or lines of corrosion will 
often be noted near points where the shell of the boiler is 
fasted to the end plates To prevent hogging, some 
boilermakers strengthen the flues by means of supports 
and stays ; this method is, however, generally objected 
to, as it is a case of the cure being worse than 
the disease. With forced firing there must be unequal 
temperatures, and consequently unequal expansions; 
unless allowance is made for this, the stress may easily 
turn into a strain. The most rational method is to employ 
as little forced firing as possible. The Babcock and Wilcox 
boiler may be more readily forced, the parts of this boil 
more directly acted on by the furnace being more quic 
brought to an approximately equal temperature; steaí 
may be safely got up in a few hours. Quick steam-raising 
from a cold condition is one of the most valuable qualities 
of a Babcock and Wilcox boiler; they also stand forced 
firing admirably. An important point with this type 
of boiler is that when getting up steam (the various 
parts of the boiler then being most unequally heated) 
the circulation is at a maximum. Unless suitable 
water is used with tubular boilers, frequent clean. 
ing out is necessary, otherwise deposit seon causes 
leakages. With regard to the calculation of stresses set up 
by quick steam raising, it is doubtful if any reliable rules 
can be given; it is exceptionally difficult to take measure- 
ments of a boiler when under steam. Different alterations 
in shape when under hydraulic test are undoubtedly useful 
as a guide, but a boiler under the water test is not 
subjected to anything like its working conditions. Lanca- 
shire and Cornish boilers are often found with too little 
"breathing space.” The flues, being hotter, expand more 
than the shell Arrangement should, therefore, be made 
so that the end plates may bulge out slightly to allow for 
the extra expansion of the flues. To enable this breathing 
to take place the longitudinal stays should have a dip, not 
screwed up like fiddle strings. With a 30ft. boiler, cold, 
this dip should be about 1jin.; the amount given vill 
depend greatly on the construction of the boiler. The 
horse-power of a boiler is an extremely indefinite quantity, 
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but the boilers mentioned in the query must be fairly large 

ones. It would have enhanced the interest of the question 

had the sizes been given.— M. M. 

Question No. 664. Describe an automatic switch which will ''switoh 
in" extra transformers when the load on the main rises beyond a 
p point, and switch out again when the load 
alls below that point. | 

Answer to No. 664 (awarded 78. 6d).—In the accom- 
panying diagrams we observe an apparatus by means of 
which the no-load running of a transformer can be obviated 
in a simple manner. The fundamental principle of the 
apparatus is that, on switching in the current-using appa- 
ratus, the transformer is simultaneously connected in the 
high-tension circuit, and inversely, on switching off the 


apparatus, motor, etc., the transformer is also again dis- 


connected. Fig. 1 shows an apparatus such that when, for 
example, the main switch, A, is put in, then a circuit 1 to 
11 of the battery, B, is closed through the coil, S,. The 
iron core of the coil, S,, becomes magnetised, and attracts 
the armature, f. An iron core, e, is thereby released, falls 
by its own weight, and closes at b and c the circuit breaking 

ints, a b cd, of the high-tension side, whereby the trans- 
ormer, T, is switched in. The transformer can then give 
eurrent to the low-tension side, from 5 to 8 and 12 to 20. 
If the change-over switch, N, is closed on the contacts 21 


and 22, then the current flows through the main and shunt | 


coils connected in series I.-I., II.-II. respectively; but in 
addition, through the condenser, K, connected in parallel 
with the shunt coils IL.II. The torque produced by the 
resulting phase acceleration of the current brings the motor 
into operation. After the starter is switched out, and the 
motor is running at ita highest rate of rotation, the switeb, 
N, is put down on position 23, and the shunt circuit, 
together with the condenser, thereby cut out. Instead of 
a condenser, a choking coil may be used, but in this case 
the main and shunt coils of the motor must be connected 
in parallel, | | 


The motor is brought to rest by turning the starter back, 
setting in action the switches for changing over and cutting 
out. On cutting out, a circuit is simultaneously closed by 
3, 4, 5, 12 to 15 to 18 through the coil, s. The coil is 
powerfully energised by the alternating current, so that 
the core, e, is again pulled up, and breaks the high-tension 
circuit at b and c. The initial condition is thus again 
reached, and the transformer completely cut out. For 
three-phase working the high-tension switch receives three 
contacts, and in place of the single-phase transformer one 
for three-phase current is used. Further, the condenser, ~, 
together with the switch, N, are done away with, but, on 
the other hand, a three-pole switcb, A, is necessary. In 
time the dry battery runs down and needs to be replaced, 
otherwise it is impossible for the apparatus to fail. The 
above apparatus is a German patent, and is used with 


special, preference by the town electricity works at Nurem- | 
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berg, which supplies single-phase current to the consumers. 
The accompanying aketch is taken from the German paper, 
Helios.—C, H. L. 


[N B —The above answer does not really apply to the 
condition of the question, nor do the other answers 


received.—Ep., E. E.] 


TRADE NOTICES AND NOVELTIES. 
/ "NE 
Transformers. | 
From the Electrical Company, Limited, 121-125, Charing 
Oross-road, London, W.C., we have a copy of their illustrated 
price list No. 4B of transformers. Both single-phase and 


three-phase oil-cooled transformers of different types for 
to and including 10,000 volts are dealt 


primary pressures up 
with in this list, a complete specification being given in each 
case. = 


The Parlyphone. 


We have from the Berliner Telephone Manufacturing Com- 
pany, 200, Upper Thames-street, London, E.C., a pamphlet 
dealing with their parlyphones or domestic telephones, several 
patterns of which are offered at very moderate prices ; also a 
leaflet of diagrams showing various methods of connecting the 
parlyphone. | 

Witton Small Motors. 

From the General Electric Company, Limited, 71, Queen 
Victoria-street, E.C., we have received a list dealing with 
Witton small motors for manufacturers. Hitherto the firm 
have confined all information regarding motors and dynamos to 
their plant catalogue, but owing to the increasing demand for 
small motors up to 10 h.p. they have now issued a separate 
list of these. e note that a oomplete range of standard 
motors from 1 h.p. to 10 b.p. at moderate speeds is now made 
at Witton for all pressures from 100 to 500 volts, and these 
motors can be supplied either as open or semi-enclosed machines. 
In anticipation of large sales at prices which will commend 
themselves to manufacturers, the company hold a large stook 
of each sizo of motor at their Witton works ready for immediate 


delivery, | 
* Perfecta" Resistance Apparatus. 


Measrs. Monté-Callow and Co., 6, Ludgate-broadway, London, 
E.O., inform us that, owing to the great demand for their 
* Perfecta " starters, regulators, and controllers, it has been found 
necessary to more than double the size of the worke where the 
apparatus is made, and the addition of the most modern plant 
facilitating a greatly increased output, has enabled a revision of 
prices. Hitherto all *: Perfeeta " starters have been made to 
start a motor up under fall load, allowance being made for a 
50 per cent. overload for a period of 60 seconds 1n all sizes up 
to and including 20 h.p., and two minutes from that size to 
100 b.p. But Mesers. Monté-Callow are now prepared to quote 
for **light-load " starters—i.e., starters for starting up motors 
on a line of shafting only—-at a considerable reduction. f 


The Maxim Patent Lampholder. 


A leaflet issued by Sir Hiram Maxim Electrical and Engi- 
neering Company, J.imited, Maxim Works, Gillingham-street, 
Victoria, S.W., illustrates and describes the Maxim patent 
lampholder with bayonet slot shade carrier. These holders were 
desigaed, we are told, for te purpose of overcoming the trouble 
connected with the unscrewing of the old-type shade-carrying 
ring every time a shade required cleaning—a process which, 
unless done with a certain amount of care, often leads to broken 
shades, or, when hanging from a flexible wire, causes short- 
circuits, owing to the twisting of the wires. With the Maxim 
holder, after the shade has once been screwed upon the ring, it 
need never be unscrewed again, as to remove the shade the 
bayonet joint is unlocked in the same manner as a lamp is 
taken from the socket. | : 


PERSONAL. 


The Keighley Town Council have inoreased the salary of the assistant 
electrical engineer, Mr. Mackintosh, from £109. 4s. to £125 per 
annum. i 

An honorarium of 250 guineas has been granted to the borough 
surveyor of Walsall, Mr. R. H. Middleton, and 160 guineas to the 
borough electrical engineer for the extra work performed by them in 
connection with the construction and equipment of the tramways. 

The salary of Mr. Coveney, tramwsy manager at Ashton-under- Lyne, 
has been increased £50 a year. rr ee 

The Tramways and Electric Lighting Committee of Aberdeen Town 
Council have resolved to recommend that the salary of Mr. Bell be 
increased from £500 to £700, in two yearly increments of 8100. 

Mr. Pilcher, of Birkenhead, has been selected from about 80 candi- 
dates for the post of tramway traffic manager at, Burton-on-Trent. Mr, | 
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Pilcher was for. some years in the Montreal tramway service, and 

latterly assistant to the general manager of the Birkenhead tramways. 
Mr. F. Thursficld, electrical engineer to Chester Corporation, has 

a iu order to accept an appointment with Messrs Preece and 
ardew, 


APPOINTMENTS VACANT. 


Engineer or Manager, with knowledge of tramways construction. 
Apply to Mr. H. Holloway, contractor, Wolverhampton. 

Engineer (Malay States) for the Public Works Department, for 
construction of hydraulic works in connection with the lighting of 
Kuala Lumpor by electricity. Salary £420 per annum. Applications 
to the Crown Agents for the Oolonies, Whitehall.gardene, London, 
S.W., up to March 26. 

Electrical Engineer, Radcliffe. Salary, £150 per annum. Appli- 
cations by March 19. See advertisement in last issue. 

Electrical Engineer, Singapore. Salary £360 to commence. 
Applications to Mr. O. C. Lindsay, M. I. C. E., 217, West George-street, 
Glasgow, by April 19. i 

Overhead Electrical Equipment Inspector, Swansea, during 
construction of tramways. Wages, £3. 3s. per week. Applications 
by March 19. See advertisement in former issue. | 

West Riding. The Oounty Oouncil offer four technological scholar- 
ships (each of the value of £60), open to residents within the adminis- 
trative area of the West Riding of Yorkshire, and available for courses 
of instruction in connection with textiles, dyeing, engineering 
(mechanical and electrical), metallurgy, or other approved industry. 
Particulars may be obtained from the Diractor, Education Department, 
County Hall, Wakefield. See advertisement in former issue. 


WORCESTER ELECTRICITY ACCOUNTS. 


. The accounts of the Worcester electricity department for 
the year ended Dec. 31, 1903, show a total expenditure on 
capital account to that date of £120,649. Abstracts of the 
revenue account, balance-sheet, and statement of electricity 
generated, eto, are appended. 


Dr. REVENUE ACCOUNT. £ s. d. 
Generation of eleetricity uU. os 4,032 6 2 
Distribution of electricity ...................... eene cos 166 19 11 
Attending and repaira to publie lamps  ..................... 408 15 9 
Renta, rates, aud takhktk r 146 4 4 
Management expenses. ꝛ.. 885 0 5 
Special charges eei ree eoe reto Ev sere ore arae — 146 10 9 

| 5,785 17 4 
-Balance carried to net revenue account 7,883 11 6 
. £13,669 8 10 

Or. £ s. d. 
Sale of current, less discounts .|............ eere . 9,5819 13 9 
Public ett ᷑ ⅛ð SPART RT 174 2 7 
Tramway compan . . 1,666 0 0 
bip Ae" ——————— 219 6 8 
Rontal of meters on consumers’ premises..................... 266 17 5 
Alterations, repaire, carbons, lamps, ete. .................. 25 1 1 
Rents e ĩ;ĩͤ 8 " 191 0 6 
Damage to MAING. «iere e eu ess 55 3 1 
Sale of scrap iron, miscellaneous, et 26 5 9 

£13,669 8 10 
GENERAL BALANCE-SHEET, . 

Dr. Liabilities. £ s.d. 
Capital account—amount received  ............ eessecseve ve 118 151 12 4 
Sandry roditori i5. e ibo sr oo eh Reha or raa A REN NE Fa ane 2,984 18 4 
Balance at credit of net revenue account.... 1,866 16 1 
Sinking fund account. 17,389 14 2 
Reserve fund accounnn e e ẽ . Z 2 241 5 5 
Rar ⁵³ð id — M 4,450 10 10 

£144,414 17 2 

Or. Assets. £ s.d. 
Capital account —amount expended for works 120,649 18 10 
Stores on DANG ll... sages sane Rea Poe o vera 960 17 6 
Sandry debtors for current eupplied........................... 5,107 5 0 
Public lampd 3 ee eK 425 13 0 
Tramway company ...eessssesessesoessossesessoesssseossesessosses 1,666 0 0 
Other dente”... 8 215 8 8 

17,589 14 2 


Sinking fand aceount—ꝛr: .. 


| £144,414 17 2 
STATEMENT OF ELECTRICITY GENERATED, Soup, ETC. 


Quantity generated in B. T. U. Et tt ꝗ . . 923,855 
Quantity f Public lamps . 147, 314) 685.985 
sold { Private consumers by meter 538,814 : 
Quantity used on work ee 50,179 
Total quantity accounted fort LOU— 750 165 
Quantity not accounted fol . 187,720 


Total maximum supply demanded (kilowatts) 
Number of public lamps : 57 arcs, 151 incandescents, 


COMPANIES’ MEETINGS AND REPORTS - 


BRITISH INSULATED AND HELSBY CABLES. 


The report of the directors for the year ended Dec. 31, 1903, states 
that the profit for the year amounts to £129,446. 3s. 4d., to which 
has to be added the balance brought forward from last year £35,468. 
Ds. 1d., making a total of 8132.914. 88. 5d. From this have to be 
deducted directors’ and debenture trustees’ fees, and remuneration to 


. Works Committee, less directors’ fees receivable from otber companies, 


£2,250 ; interest on debenture stock, £22,500 ; depreciation on build- 
ings, plant, machinery, etc., £18,500; transfer to special reserve 
account, £P. ; transfer to debenture stock redemptiou account, 
£5,000; dividend on preference shares to Deo. 31, 1993, £30,000 : 
interim dividend on ordinary shares to June 30, 1903, £20,000 ; 
leaving available for dividend a balance of £26,164. 8s. 5d. The 
directors recommend the payment of a further dividend of 4 per 
cent. on the ordinary shares (£20,000), making with the interim 
dividend already paid a total of 8 per ceat. for the year ended Dec. 31, 
1903, and carrying forward to next account a balance of £6,164. 
8s. 5d. During the past year the volume of trade has been less and 
competition more severe. Under these circumstances the directors 
consider the result of the year’s working eatisfactory. It will be seen 
that a further sum of £8,500 has been added to the special reserve 
account, The increase in freehold and leasehold property, plant, etc. 
is accounted for by the completion of the instrument factory at Edge- 
lane, Liverpool, and the tclephone cable factory at Prescot, and other 
extensions, which are now in working order, and which will enable the 
Company to do an increased business in the future. 


TYNEMOUTH AND DISTRICT ELECTRIC TRACTION. 


The directors’ report for the year ended Dac. 31, 1903, states that 
the capital expenditure during the year amounted to £4,157. 193. 4d., 
the total capital outlay on the electrical construction and equipment of 
the lines being £85,514. 6e. 5d. The total revenue for the year amounted 
to £16,138. 3s. Id., and the expenditure (including £453. 16e. 10d. for 
debenture interest) to £10,036. 4s. 3d., leaving a profit of £6,101. 
18s. 10d., which, added to the amount of £138. 10s. 3d. brought 
forward from last account, leaves an available balance of £5,177. 
198. 1d. after deducting £1,062. 10s., the dividend at the rate of 5 per 
cent. per annum on the cumulative preference shares paid to Sept. 15, 
1903. The dirsctors recommend that this sum should be applicd as 
follows: to be placed to depreciation and reserve fund, £1.500; divi- 
dend at the rate of 5 per cent. por annum on the cumulative prefer- 
ence shares, £437. 10s ; dividend at the rate of 74 per cent, on the 
ordinary shares, £3,000 ; to be carried forward to next account, £240. 
9a. ld. The directors hope to make arrangements for the construction 
and equipment of the light railway to Whitley Sands during the coming 
summer season. The directors propose that the capital of the Company 
be increased by the creation of 4,000 ordinary shares of £5 each in 
order to provide for increased services, the development of the under- 
taking, and to replace revenues expended on capital account. Although 
the weather during the past year has shown little, if any, improve- 
ment over that experienced during 1902, the traffic receipts have 
increased by £759. 19s. 100. The Bill deposited in Parliament by the 
Company for the confirmation of agreements entered into with the 
local authorities received the Royal assent on Aug. 11, 1903. 


Dr. ABSTRACT OF PROFIT AND Loss Account. £ s. d 
Power and running expenses eene 6.859 12 7 
Repairs and maintenaucen Veit 1.041 4 7 
Administration and general expenses 1,474 3 3 
British Electrical Friendly Society. . x 25 7 1 
Interest ple; 183 19 11 
Debenture interest UUUi᷑: . . 16 10 
Balance carried to balance-s hee 6,101 18 10 

N £16,138 3 1 

Or. £ s. d. 
Trafic LOCO Pte mm 15,824 0 5 
Advertising receipts............... e 188 6 0 
Sundry receipt .ẽ . a... 125 16 8 


£16,138 5 1 


OLDHAM, ASHTON, AND HYDE ELECTRIC TRAMWAY. 


The directors in their report for the year ended Dec. 31, 1903, state 
that the total revenue for the year amounts to £30,451. 2s. 10d., and 
the expenditure (including £1,600 for debenture interest) to £23,566. 
15s. 8d., 1 5 a profit of £6,884. 7s. Zd., which, added to the amount 
of £123. 12s. 9d. brought forward from the previous account, makes an 
available balance of £7,007. 19s. 11d.. which the directors propose 
should be spp id as follows: amount to be placed to depreciation and 
reserve fond, £1,000 ; dividend at the rate of 5 per cent. per annum 
on the cumulative preference shares, £2,419. le. 10d ; dividend on the 
ordinary shares at the rate of 9 per cent. per annum for the tix months 
ended Dec. 31, 1903, making with the interim dividend paid on 
Aug. 15 last 7 per cent. for the year, £3,418. 16r. 9d.; balance to be 
carried forward to next account, £170. ls. 4d. The reduction of the 
dividend on the ordinary shares by 1 per cent. is due to the distress in 
the cotton industry, the unfavourable weather experienced throughout 
last year, and a loss on the joint working by the Company and the 
Stockport Corporation of the new line from Hyde to Bredbury. The 
subscribed share and debenture capital of the Company is £140 000. 
In the course of the year £14,918. 5s. 5d. was expended, mainly on 
the equipment of the Hyde-Bredbury extension, and the total capital 
expenditure to Dec. 31, 1903, amounts to £150,527. 7s; The directora 


THE ELECTRICAL ENGINEER, MARCH 18, 1904. 


469 


have power to issue further debentures to the extent of £10,000, but 


it is not intended to make an issue at present. During the past year 
500 ordinary shares and 500 5. per cent. cumulative preference shares 
of £10 each have been issued to the shareholders and paid for in full. 
The total premiums received in respect of this issue amounted to 
£1,250, and after deducting the expenses of issue—viz., £7. 9s. 8d. — 
the balance of £1,242. 10s. 4d. has been placed to depreciation and 
reserve fund, which, with the addition of the £1,000 above recom- 


mended, will stand at £8,748. 5s. 9d. 

Dr. ABSTRACT or Prorit AND Loss Account. £ . d. 
Power and running expenses . €— MM" 15.440 15 3 
Repairs and maintenance ee . . — 2.597 18 8 
Administration and general expenses . 2,914 15 6 
British Electrical Friendly Society ........................... 40 011 
Expenses of promoting orders and opposing Bills 401 19 0 
Rent of ns. E EET 538 3 
Inte 8 35 1 1 
Debenture interest ͥDUU Ui. . 1,600 0 0 
Balance carried to balance-sh cet . . .. 884 7 2 

£30,451 2 10 

Or. £ s.d. 
eee, TE 29,704 19 7 
Advertising receipts ....... —— Á—— K 248 8 9 
Sundry receipt o — 497 14 6 
£30,451 2 10 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY. 


The directors in their report for the year ended Dec. 51, 1903, state 
that the Company's business continues to make satisfactory progress. 
The total applications received at Dec. 31 last amounted to the equiva- 
lent of 100,538 8-c.p. lamps, being an increase of 19,542 8-c.p. lamps 
for the year, as compared with an increase for the previous year of 
15,545. The total number of Board of Trade units sold for lighting, 
power, and traction purposes was 1,520,002, being an increase of 
259,736 units for the year. The capital expenditure during the year 
in respect of the Bournemouth Order, 1890, the Poole and Branksome 
Order, 1897, the Obrietchurch and District Order. 1899, and the 
Pokesdown Order, 1902, amounted to £55,433. 28. 7d., making the 
total expenditure to date in respect of these orders £286,889. 11s. 3d. 
The balance to the credit of net revenue account, including the amount 
brought forward from last year, and after payment of all interest and 
other charges, reserve for depreciation and redemption funds, is 
£12,960. 7s. 3d. Out of this sum the dividends on the 44 per cent. 
and on the 6 per cent. preference shares have been paid, and the 
directors now recommend the payment of a dividend on the ordinary 
shares of the Company at the rate of 8 per cent., less income’ tax, for 
the year ended Dec. 51, 1903. These payments will absorb £9,654. 
15e. 8d., and leave a balance of £3,305. 11s. 7d. to be carried forward. 
To meet the increasing growth of the Company's business, additional 
„ pan has been erected at the Company's station in the 
Bourne Valley, and this, the directors anticipate, will be sufficient for 
the Company's requirements for the next few years, The generating 
station at Christchurch has been completed during the ycar, and a 
supply therefrom was available for both lighting and traction purposes 
in June last. The Company has secured a contract from the Ohrist- 
church Borough Council for the electric lighting of the public streets. 
The Company's mains have been extended to Pokesdown, under the 
provisions of the Pokesdown Electric Lighting Order obtained in 1902, 
and s supply of current was available there early last year. 


Dr. ABSTRACT OF REVENUE ACCOUNT. £ s. d. 
Generation of electricity coal and other fuel 5,776 2 2 
Oil, waste, water, ete w . . 863 2 11 
Engineers’ salariee s r 493 15 0 
N ô§Ä;’ ͤ-0ł mag 0m. . 1.657 16 8 
Stores and works expenses q €—— 175 15 9 
Repairs to buildings and plant . 458 17 10 
Distribution of electricity—engineers' salaries ............ 257 15 10 
d p 271 0 8 
Repairs to mains, transformers, et q 459 2 0 
Rents, rates, taxes, and insurance . 1975 2 3 
Dori t 700 0 0 
Proportion of salaries and wages . 591 3 6 
Stationery and printinngggzz . ẽ 202 16 5 
General charges, travelling, advertising, etc................ 569 8 0 
Legal lo MC ———À 18 8 8 
Debenture trust fee......cecssesscsesccscscscccctesecessccessesess 52 10 0 
Auditors ....... JJ) — —— — E — 74 15 0 
Depreciation of office furniture .ã . 21 0 0 
Reserve for bad and doubtful deb ts . 50 0 0 

14,440 12 7 
Balance carried to net revenue account ͥ 21,217 14. 0 
£55,658 6 

Cr. £ ad. 
Sale of current. . TO —.. 29,512 2 11 
Rental of meters and indicators eee eee 1,278 10 11 
Interest, discounts, and transfer fees . 314 18 10 
Trading accounts ͥ . FF 21 8 9 
Rents receiva bl ã . N A 137 14 5 
Testing fees EE —— ECT E 11 8 6 
Pupils premium account ........ FFC 141 19 11 
Interest and dividends receivable, less ta... .. 4,40 2 4 

£55,668 6 7 


STATEMENT OF ELECTRICITY GENERATED, BOLD, ETC. 


Quantity een iE uiii 8 1 1, 987, 809 
: ublic lamps .............-....... : 
Quantity sold ( Private consumers by meter.. 1, 448, 597 1,459,509 
Quantity used on works .................. eee ba en ea Nd 220.265 
Total quantity accounted for 1,679,664 
Quantity not accounted for —ꝛnw meer 508,145 
Number of public lamps.................. eene 110 
Total maximum supply demanded (kilowatts) ) 1,485 


METROPOLITAN ELECTRIC SUPPLY. 


The seventeenth annual meeting was held at Winchester Houre on 
Tuesday Ia presenting the report and accounts Mr. W. Harrison 
Cripps, who presided, said their capital account had been increased 
during the year by £244,000. Out of that sum £33,000 had been 
spent in Marylebone, and that would he repaid, and the other largest 
items were £89,000 for machinery, £68,000 for maine, £53,000 for 
buildings, the great bulk of these sums having been spent at the 
new generating station at Willesden. It was proposed in future to 
pay all preference dividend on July 1 and Jan. 1. Negotiations had 
b:eh entered into to see whether terms could be arranged, after the 
amount awarded to the Marylebone company had been paid, by which 
they would supply the Oouncil wholesale from their station at 
Willesden. They knew that they could do this very much cheaper than 
the Council could do it for themselves. To obtain their own supply 
would mean putting up an entirely new station at a cost little short 
of £500,000, and they would also have to spend many thousands of 
pounds in disconnecting the present system in Marylebone, which 
was connected at Willesaen all ready for the supply. He contended, 
moreover, that this money would be expended uselessly, except 
for the pleasure of doing a little municipal tradiog—a matter which 
seemed to him to be unjust. At the present time only about one- 
fifth —a little more than 20 per cent. — of the ratepayers in 
Marylebone took the electric light, and the great majority of them 
were never likely to take it. he Borough Council must lose a 
considerable sum on the trading, and he maintained that the loss should 
be made goed by charging an extra amount to those who took the elec- 
tric light. The Council, however, would charge the loss upon the rate- 
payers who did not take the light ; and his view was.that this was very 
hard on a man, for instance, who lived in a back street and who was 
satisfied with the use of gas or oil. Certain suggestions had been made 
by the directors for working the concern for the Borough Council, but 
he did not know whether these suggestions had been considered. 
According to the newspapers, they had been negotiating not only with 
this Company but also with others; and, indeed, it seemed to him that 
they had been casting about over both Europe and America to see what 
sort of supply they could obtain. Whether the Council would com- 

lete the nogotiations or not he did not know, but he did know that, 

ing aetually connected with them, and having their station at 
Willesden, the Company could, with fair competition, afford to supply 
them as cheaply as, if not more cheaply than, anyone else. 

The report (which appeared in our last issue) was adopted, and the 
dividend confirmed. 


COUNTY OF LONDON AND BRUSH PROVINCIAL 
ELECTRIC LIGHTING. 


The tenth ordinary general meeting was held on Monday. 

Mr. J. B. Braithwaite, who presided, quoted from the report 
(which has already appeared in these columns) to show that their 
record for the past year was one of quiet, steady, and satisfactory pro- 
gresa. He referred at length to the action of the London Electric 
Supply Oorporation in Camberwell, who had been defeated, the Board 
of Trade not granting the order applied for. Then the Bermondsey 
Council had made an application, and they bad also been defeated, so 
that he hoped the Company were going to have a few years of peace. 
À return prepared by the secretary, brought up to that morning, 
showed that during the current year applications had been received 
for the equivalent of 26,872 8-c.p. lamps, against applications for 
15,040 for the same period of last year. He did not want them to go 
away with the impression that the Company would more than double 
their number of lamp connections during the current 12 months. They 
had not the plant to supply any such additional number. The figures 
he had given, however, showed that the business had not come to a 
standstill, but that. on the contrary, it was moving forward at an 
accelerated pace. Up to the 8th inst. the units sold numbered 
1,521,524, ss nearly as could be estimated, compared with 1,305,488 
in the previous year, and the increase in the number of consumers had 
also been very satisfactory. : 

The report was adopted, and the proposed dividend of 4 per cent. 
on the ordinary shares agreed to. 

A resolution changing the name of the Company to The County of 
London Electric Supply Company, Limited,” was carried. 


CHELSEA ELECTRICITY SUPPLY. 


The annual ordinary general meeting of the Company was held on 
the llth inst. at Winchester House, E. O. 

Mr. J. I. Courtenay, who presided, said that a further reduction 
in the working cost per unit to 1':9d., as against 2:58d, for 1902, had 
been effected, and this was due to sundry economies which had been 
facilitated by the increased demand for the supply of electricity. With 
regard to a scheme for cancelling the bean dens shares, no proposal 
could be put forward now. The directors hoped to meet the founders' 
committee shortly, and when a basis of agreement was arrived at, such 
further action as might be deemed advisable wculd be taken to obtain 
the approval of the shareholders, and notice of a Bill in Parliament 
would have to be given in the autumn. 

The report (which has appeared in these columns) was adopted. 
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: BROMPTON AND KENSINGTON ELECTRICITY SUPPLY. 


At the sixteenth ordinary general meeting of the Company on the 
10th inst., Mr. R. H. Beeton presiding, the report (which has already 
appeared in our columns) was adopted. 

e Chairman said that in this. the fourteenth completed year of 
the Oompany’s existence, the increase in the number of lamps connected 
exceeded thst in any previous year, and the growth in net revenue, 
which was partly due to the further demand for power, had been in 
spite of less fog. As illustrating the impovem ate in the ' 
position, the number of nnits sold had advanced in the past 10 years 
from 400,911 to 2,322,231 units. and the iride had risen from £6, 264 
to £29,234, and this notwithstanding that the average price obtained 
had fallen from 7°35d. per unit to 4°96d. per unit. 


W. T. HENLEY’S TELEGRAPH WORKS. 


The ordinary general meeting of the Company was held on Monday 
at the offices, Bloomfield-street, E.C. 
Mr. Sydney Gedge, who presided, said that it was something in 
these bad times to be able to pay 15 per cent. In each of the three 
receding yun the dividend was 20 per cent., and they were able, 
ides making that large distribution, to put aside a good deal of 
money. Daring the time that the Company had been in existence its 
dividends had averaged under 64 per oent. Municipalities, being unable 
to borrow money now on such favourable terms as previously, were not 
launching out into so many luxuries in the way of telephones and 
traction enterprises. With cHeaper money, however, things would 
unquestionably prosper again. ith to ‘‘retention moncy” Mr. 
ge said: ''We have certain retention money kept back by the 
municipalities. We hope some day, and in the near future we shall be 
able to get municipalities to see the error of their ways in keeping back 
10 per cent. on the amount of their contracts for six and sometimes 
12 months. I think myself where a municipality is dealing with a 
repatable firm like ours that they should be satisfied as the Govern- 
ment are—the large spending departments of the Government—to pay 
when the work is completed and not want to retain large sums in 
hand for so long. To one er two other companies doing a larger 
business than we are with municipalities this retention of money is 
becoming a very serious burden. It means that enormous sume of 
money are outstanding until the termination of the retention time " 
The report (already noted by us) was carried unanimously, and the 
proposed dividend was adopted. 


OXFORD ELECTRIC LIGHT. 


At the general meeting of the shareholders of the Oxford Electric 
Light Oompany, held at the Randolph Hotel on Friday, under the 
presidency of Sir Henry O. Mance, C.I.E., a satisfactory report was 
3 and a dividend of 64 per cent. was declared on the ordinary 
shares. 


SALISBURY ELECTRIC LIGHT AND SUPPLY. 


The annual general meeting was held on Tuesday, ths chairman of 
the directors (Mr. W. M. Hammiok) presiding. 

The directors' report stated that the progress made by the Company 
during the year had been very satisfactory. The number of consumers 
had increased from 369, with 17,657 lamps connested, to 662, with 
25,855 lamps connected, the increase being greater than in any previous 
year. Daring the year considerable additions had been made to the 
plant to meet the increased demand. Ten thousand new shares and 
56 debentures of £100 each had been issued, bringing the share capital 
of the Oompany up to £30,000 and the debenture issues to £26,000. 
The profit on the year's workiog, includiog £116 13s. 10d. brought 
forward from last account, amounted to £4,489. 5s. 64d. , and after paying 
an interim dividend at therate of 4 per cent. for the half-year, amounting 
to £467. 16s. Ad.. 81,199. 8s. 9d. interest on debentures and outstanding 
accounts, and £35 by which the expenses of issue exceeded the amount of 
the premium received upon the new shares issued, there re mained a balance 
of £2,787. 0s. 44d. to be dealt with. The directors recommended that 
a further dividend be paid, making, with the interim dividend already 
paid, a total dividend at the rate of 5 per cent, per annnm for the 
whole year, and that £1,600 be placed to reserve, leaving £318. Os. 44d. 
to be carried forward to next account. Of the directors, Mr. Gripper 
retired by rotation, and being eligible offered himself for re-election. 

The report was adopted, and it was agreed that a further dividend 
be paid to the shareholders, making, with the interim dividend already 
pe , & total dividend of 5 per cent. per annum for the whole year. 

. F. E. Gripper was re-eleeted & director of the Company, and Mr. 
F. Aston Dawes as auditor. A vote of thanks to the engineer and 
mansger, Mr. Randall, concluded the meeting. 


NEWMARKET ELECTRIC LIGHT. 


The annual meeting of the Newmarket Electric Light Company was 
held on Monday at the Company's Offices (Messrs. A. H. and A. 
Ruston s) 

Mr. G. H. Verrall J.P. (chairman), who presided, moved the 
adoption of the directors’ report, which stated that very satisfactory 

rogress had been made during the year 2,632 8.0 p. lamps having 

en connected, making a total at the end of the year of 16,453 lamps. 
Applications for a further 887 lamps had been received this year. 
Additions to the buildings and plant had been completed. The profit 
on the year's working, added to £126. 13s. 4d. brought forward, 
amounted to £2,267. 8s. 81. After paying debenture interest, £669. 
Is. 10d., a balance of £1,598. 4s. 10d. remained, It was recommended 
that a dividend of 4j per cent. be paid, £500 carried to reserve, and 
the balance, 2512. 18s. 10d., carried forward. The Chairman 


pointed out that their net earnings during the past year repre- 
sented a return to shareholders, after payment of debenture interest, 
of £7. 18s. 6d., as compared with £3. 18s. 3d. in the previous 
year, though the capital had 55 the year been in by the 
issue of 170 £10 shares and £800 of debenture stocks. The net profits 
had, therefore, more than doubled in the year. Although the total 
consuming capacity of the town was ng , and the 
increase in the number of lights—.362—was not so large as in 1902, 
when the inerease--4 250 lights — was abnormal, still the total was 
larger than in 1901, when the increase was 2,671 lampe. 

The report was adopted. 

Messrs. F. E. Gripper and H. J. Garrod, the retiring directore, and 
Mr. A. H. Crow, Westminster, the auditor, were re-elected. 


NEW COMPANIES REGISTERED. . 


Otto Electrical Manufacturing Company, Limited.—Capital, 
£10,000. Objects: to acquire English and foreigu patents and applica- 
tions therefor in connection with the manufacture of electric arc lamps 
granted or to be granted to O Gross, and to carry on the business of 
electricians, mechanical engineers, eto. 

Globe Light, Limited.—Oapital, £5,000. Object: to adopt an 
agreement with I. Shoob for the acquisition of the benefit of certain 
existing inventions relating to improvements in incandescent burners, 
by-passes, eto., for gas and electricity. 

Liens Registered. 

Uxbridge and District Electric Supply Company, Limited. — 
Lien registered March 9, for £3.900 debentures, part of £25,000 ; 
amount previously issued, £20,000; no trustees; charged on the 
undertaking and all the property, including the uncalled capital. 

Electro-Voelker Syndicate, Limited (Creydon).—A debenture, 
dated March 4, 1904, to secure £215. 153. 9d., charged on the oom- 
peny's undertaking and property, present and future, including 
uncalled capital, has beea registered. No trustees. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Debrecsin.—The Hungarian Government Tobacco Factory require 
tenders for a dynamo by March 28. 

Gijon (Spain).—The Municipality requires tenders for a telephone 
line between Gijon and Gala de Siero by March 22, 

Retz (Lower Austria).—The ree ay require tenders for the 
installation, etc., of an electric light works. Tenders by March 20. 

Paris. —The Colonial Office, rue Jean-Nicot No. 4s, require tendeis 
for 1,000 iron telegraph poles for Senegambia and Niger by March 29. 

Seville (Spain).--The Department of Commerce, etc , at Madrid 
require tenders for installation and working of tramways at Seville by 
Maroh 21. 

Plasencia (Spain).— The Municipality require tenders for installing 
and working an electric lighting undertaking concession. Tend-rs 
by March 28. 

Liege.—The Provincial Government require tenders for the con- 
struction of electric tramways and for taking over two lines already 
existing by April 2. 

Punta Arenas, Chile (Straits of Magelian).—Tenders are 
required for the electric lightiag of the town for five years from Jan. 1, 
1905. Tenders by June 28. 

Edinburgh.—The City Council invite tenders for 12 months supp! 
of electricity meters, Speviticstions from the Resident El otrioa 
Eogineer, 5, Dewar-place. Tenders by April 4. 

Dundee. —The Town Oouncil invite tenders for the supply of elec- 
tricity meters for Dudhope power station. Specitications from the 
City Electrical Engineer. Tenders by Maroh 26. 

Aberdeen.—The Electric Lighting Oommittee invite tenders for 
two water-tube boilers und accessories. Specification, ete., may be 
obtained from the Engi ueer. Tenders by ólst inet. See advertisc- 
ment in last issue. 

Glasgow.--The Corporation invite tenders for the construction of 
new tramways. Spewficatioa, etc., can be obtained from Mr. John 
Young, general manager, 88, Renticld-street, Glasgow. Tenders by 
11 a.m. on 21st inst. 

Dartford.—The Urban District Council invite tenders for the con- 
struction and working for a term of years of electric ra lways. Speci- 
fications, cte., may be obtained from Mr. W. Kay, Cuunoll Offices, 
Dartford, Kent. Tenders by March 26. 

Sparkhil (near Birmingham).- Tho Yardley Rural District 
Council invite tenders for the maiutenance of fire-alarm installation. 
Particulars from Mr. Arthur W. Smith, Oouncil House, Sparkhill, 
near Birmingham. Tenders by 19th inst. 

Rugby.—The Urban District Council invite tenders for the con- 
struction and erectiou of a :efuse destructor. Specifications, etc., ma 
be obtaiued at the office of Mr. D. G. Macdonald, A. M. I. C. E., 
surveyor to the Oouncil. Tenders by March 28. i 

London, W.—The London County Council invite tenders for a 
30.-t m electric jib crave for Greenwich elcctriaty generating station. 
Specificati ns, etc., m«y be obtaiued at the County Hall, Spring. 
gardens, S. W. Tenders by 10 a.m. on 22nd inst. 

Stookport.—The Electricity Oommittee invite tenders for the 
supply of one 500-kw. steam generator. Specifications, etc., may be 
had on application to Mr. A. J. H. Carter, Electricity Works, Stock. 
port. Tendera by 25th inst. Sve advertisement in last issue. 
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Bilbao.—Tenders are required by the Technical School for a number 
of dynamos and motors of various types, a gas-engine, and accumulator 
battery. Particulars may be obtained from the Secretary of the 
Escuela de Ingenieros Industriales de B lbao. Tenders by April 12. 

Sunderland.—The Corporation invite tenders for the supply of 
indisrubher-covered cables from April 1, 1904, to March 31, 1905. 
Specifications, etc, can be obtained from the Borough Elee'risal 
Engineer. Tenders hy March 31. See adver isement in former issue. 

Swindon.-—The Corporation invite tenders for the electric lighting 
installation at the car depot Specifications, eto., may he obtained at 
the offices of the engineers, Messrs. Lacey and Sillar, 2, Queen Anne's. 
gate, Westminster. Tenders by 25:h inst. Sce advertisement in Jast 
issue. 

Leavesden (near Watford).— The Metropolitan Asylams Board 
invite tenders for installations of fire alarms and telephones at the 
asylum. Specifications, etc., may be obtained at the office of the 
Board, Embankment, London, E.O. Tenders by 10 a.m. on 
22nd inst. 

Swansea.—The Oo paration invite tenders for (Contract No. 16) 
open-type street arc lamps, inclu ling accessories, and (17) converting 
the existing gas lamps to Nernst lamps, including accessories. Specifi- 
cations, ctc., from the Borough Electrical Engineer, Tenders by ncoa 
on April 2. . f 

St. Annes-on-Sea (Lanos.)—The Urban District Council invite 
tenders for the supply, delivery, and erection of surface-condensing 
plant and natural-draught cooling tower. Specifications, ete., may be 
obtained from Mr. Jas. H. Clothier, engineer, Electricity Works. 
Tenders by 26th inst. 

Handsworth (near Birmingham).—The Urban District Council 
invite tenders for supply and delivery of permanent way, pavement, 
roádwork, and overhead equipment. Specifications, etc., cin be 
obteined from Mr. H. Ward, clerk, Council House, Handsworth. 
Tenders by 30th inst. 

Walthamstow.—The Urban District Oouncil invite tenders for the 
extension of their electric generating station. Specifications, etc., may 
bs‘ obtained on application to the Council's engineer, Mr. G. W. 
Holmes, A M. I. O. E., Town Hall Walthamstow. Tenders before 
5 p.m. on Friday, April 8. 

Keighley.—The Corporation invite tenders for rails, overhead 
equipment, section boxes, bonds, c«4rs, cables, switchboard, and car- 
shed. Specifications etc., can be obtained on and after the 14th insr. 
from Mr. Alfred Lister, borough treasurer, Town Hall. Tenders 
before 10 a m. on March 25. . 85 

Manohester.—The Corporation invite tenders for supply, delivery, 
and erection of synchronous motor-generators at sub-stations and flue- 
fired ud gigi at Dickinson-street station. Specifications may be 
obtained from Mr, F. E. Hughes, Electricity Department, Town Hall. 
Tenders by noon on April 7. 

Lincoln.—The Corporation invite tenders for one marine-type 
water-tube boiler and one high-speed engine coupled to a continuous- 
current dynamo. Specifications, etc., may be obtained from. Mr. 
Stanley Clegg, Electricity Works, Brayford Side North, Lincolu. 
Tenders by 21st inst. See advertisement in former issue. 


Newport (Mon.).—The Corporation invite tenders for boosters, 


balancers, etc., switchboards, tramway poles and brackets, overhead 
materials, section pillars, cables, and troiley wire. Specifications may 
be obtained from Mr H. Collings Bishop, M. I. E. E., Town Hall. 
Tenders before March 21. See advertisement in former issue. 

Ipswich.—The Corporation invites tenders for 3, 200 yards of 0:06 
square inch and 6,000 yarda of 0°12 square inoh single conductor, 
paper-insulated and, lead-shesthed[oables;for extensions to the electric 
supply mains. Specifications, etc., may be obtained from Mr. Frank 
Ayton, chief engineer and manager, Constantine-road, Ipswich. 
Tenders by March 22. See advertisement. ; 

Bootle.—The Corporation invite tenders for the supply of a one- 
horse emergency telescopic tower wagon, to be used for the maintenance 
of the overhead line equipment of tramways. Also a motor wagon for 
the same oe d'iven by any form of readily-started motor or 
eogine. Teoders before 10 a.m. on 21st inst. Particulars from the 
Borough Electrical Engineer, Pine-grove, Bootle. 

Poplar.—The Council invites tenders for the supply and erection of 
five three-phase alternating-current motor-generators, three switch- 
boards (three-phase, alternating and direct current), hand travelling 
cranes. Specifications, etc., may hs obtained from Mr. P. N. Hooper, 
A. M. I. O. E., M. I. E. E., Electricity Works, Glaucus-street, Bromley-by- 
Bow, E. Tenders by 9 a.m. on March 26. See advertisement. 


Swindon.—The Corporation invite tenders for the supply, delivery, 
and erection of a continuous water-softenipg plant, a 60-kw. motor- 
generator and switchgear ; also for supply for one year from 31st inst. 
of incandescent lamps, cables, lubricating oils, direct-current meters, 
Specifications, ctc., may be obtained on application to Mr. J. G. Griffin, 
A. M. I. E. E., Electricity Works, Swindon. Tenders by 31st inst. 


Govan.—The Corporation invite tenders for the purchase of three- 
wire Ediswan main switehboard, arranged for eight three- wire 
feeders, six dynamos, battery, and balancer, also for three-wire booster 
by the B-iish Thomron-Houston Company, Limited. Par:iculars 
may be obtained from the Burgh El-ctrical Euogineer, Heleu-:treet, 
Govan. Teuders by March 29, See advertisement in former issue. 


Christiania.—The Board of Trade heve received from H M. Consul- 
General at Ohristiania a dispatch reporting that tenders are invited for 
the supply to the Norwegian State Railways of 464,450 sole-plates and 
133 spiral washers. A cop) of specification, etc., may be seen on 
application at the Commercial Intelligence Branch of the Board of 
"rado, 50, Parliament-street, London, S. W. Tenders by 3 p.m. on 
April 8. Apart from the usual customs duties a preference of from 
10 to 15 per cent. is given to Norwegian tenderers. 


Cuba.—The Directorate-General of Communications, Havana, invite 
tenders for the establishment and working of a telephone system ia the 
town of Guantanamo. A provisional deposit of 200dol. (or about £41) 
is required to qu«lify any tender. The concession is subject to the 
provision of the Royal deuree of May 10, 1890, and the shert of general 
conditions of same date regarding the concession for telephone systems, 
such corrections being uuderstood as may be necess-r¢ for alap'ation 
to the existing régime The competition will tu'n up n the percentage 
of the total takluge (not lers thao 6 per cent.) which the concessionaire 
undertakes to psy tu the Government. 

Liford.—The Urban Distri t Council invite tenders for the supply 
and er c'ion of the following p'ant: ote 1,000-kw. stesm dynamo, 
comp ieng vertical engiae coupled direct to multipolar dynamo; 
extensious to main switchboird aod cable connect'ons; works dis. 
tribating switchboard ; condensing plant, comprising surfaco con- 
denser, motor-driven pumps, water-cool ng tower, and pipe work; 
water-purifying plant; pipework; feeder and pi'ot cables, feeder 
pillar, and joint-boxes. Specitisations, ete., may De obtained from 
Mr. John W. Fenton, Town Hall, Ilford, x. Tenders by 
March 22. See advertisement in former issue. 

Natal. Ihe Government of Natal are prepared to receive tenders 
for the supply, erection, and completion (including maintenance for 
threo months) of the equipment of grouse and first floors of Railway 
Oustoms Bonded Warehouse, Port Natal, with a complete system of 
electric telpherage. Plans, outline specification, conditions, and form 
of tender may be obtained on payment of £5. 58. from the Agent- 
General for Natal, 26, Victoris-street, S. W., or from the Harbour 
Eogineer, Natal. Tenders, iu sealed covers, endorsed Tender for 
Electrical Equipment of Railway Customs Bonded Warehouse, Port 
Natal,” arc to be furnished in duplicate, addressed to the Agent- 
General, as above, or to the Chairman, Tender Board, Pietermaritzbury, 
Natal. Tenders close both in London and Natal on My 9. 

Genoa..—A dispatch has been received at the Board of Trade from 
H.M. Oonsul-General at Genoa 9 translations of notices 
calling for tenders for the supply to the Italian Navy of indiarubber 
goods and fi'tings to the estimated total value of 40,000 lire (about 
£1,600), and of electrical material to the estimated value of 20,159 lire 
(abuut £806), to be delivered at the Royal Arsenals of Spezia, Naples, 
Venice, Taranto, and Usstellamare as required. Tenders will be opened 
at 11 a.m. on Ap il 13 for the iudiarubber goods, and at 11 am. on 
26th inst. for tbe electrical materisls, The special conditions of 
contract may be seen at the Ministry of Marine (Oont:asts Office), 
Rome, at the General Directorates of the R yal Arsenals at Spezia, 
Naples, Venice, and Taranto at the Technica! Office of the Navy at 
Genoa, and at the principal Chambers of Comm rce in Italy. | 


RESULTS OF TENDERS. 


Colne.—The Council] have accepted the tender of Bruce Peebles and 
Oo, for a 400-kw. dynamo direct-coupled to a Belliss engine. 

Ashton.—The Council have accepted the tender of the British 
Thomson-Houston Company for a 12 months’ supply of motors. 

Walsall. —The Corporation have accepted the tender of T. Tildesley, 
Willenhall, at £2777, for extension of boiler-house of generating 
station in Wolverhamp'on-street. 

Salford and Harpurhey. The tender of Messrs. Walker and 
Hodgetts, Limited, has been accepted for the supply of 110.volt 
dynamos for lighting and power purposes at the Hippodromes. 

Taunton.—The Council have acceptei the tender of Messrs. 
Graha u Bros. for 2,500 tons of Standard Colliery smokeless coal, at 
143. 6d. per too, weighed aud delivered at the electricity works. 

Radoliffe (Lanos.).—The Urban District Council have accepted 
the tender of Messrs. D. Firth and Son, 14, Oannon-street, Manchester. 
for station lighting and wiring to motors, testing instruments, and 
accessories. ; l 

Aston.—The Borough Council have received the following tenders 
for the supply of a 750-kw. generating set: General Electric Com, any, 
Limited, Wit'on, £5,435 (recommended for acceptance) ; Dick, Kerr, 
and Co., £7,414, 

St. Anues-on-Soa (Lanos.).—The Urban District Oouncil have 
accepted the tender of Dick, Kerr, and Co. for supply, delivery. snd 
erection of a 220-kw. steam dynamo (Willans engine and Dick, Kerr, 
and Co.'s dynamo). | 

Walton-on-Thames. —The Urban District Council have accepted 
the tender of Mr. N. O. Badois, at £99. 14s , for electric fire alarms 
between Walton and Hersham, and Walton and Oatlands (£48. 19s. 
for the former and £50. 15s. for the latter). 

Fulham.—The tender of Messrs. Lancister has been recommended 
for acceptance for constructing ‘‘1i-ing” electric mains, distributiog 
boards, etc, at tbe following mansions in Queen's Club-gardens: 
Vernon, £5: Kingsley. £7; Leighton, £7: Melbourne, £7: 
Brandon, £12; Chaucer, £12; Owen, £14; Quain, £14 ; Spencer, £14. 


Hornsey.—Tbe Council bave accepted the following tenders: 
Babcock and Wilcox, Limited, 30, Farringdon-strect, E.C., for water- 
tube boilers ; Geoeral Electric Oompany, Limited, Witton, Birmiog- 
ham, for engine-house plaut; W.llsuemp Smoke Consumer and Fuel 
E-onom's r Syndicate, Limited, 5, Newman's-c,urt, E.C., for smoke 
consu ning apparatus. 

Cowans, Limited.—Messrs. Cowans, Springfield Jane, Salford, 
report the rezeipt of the following c mtracts: Shanghai Municipality, 
extension to main swit:hhoird and standard high. tension oii-break 
maio switches controlling 4,500 kw., at £668. 103. Brighton Corpora · 
tion, two heavy current disconnecting plug switchboards, at $4129. 
115 extension order for Andrews's duplicate mains system, at 

Gwendreath Valleys Anthracite Company.—The British 
Westinghouse Company have received a contract including supply 
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and erection of generating plant with all accessories and numerous 
motors, which wii] be utilised to drive pumps, a 100-h.p. main and 
tail haulage, and a Wadd!e fan with a capacity of 50,000 cubic feet 
per minute, etc. A Belliss compound two-crank engine will be utilised 
to drive the generator. 


Chatham.—The Admiralty have accepted the tender of Bruce 
Peebles send Oo. for six 1,000-e.h.p. direct-coupled generating sets, 
Belliss engines, condensers, etc.; four 1,000-h.p. balancers and 
boosters, and 4.000 b.p in motors, varying from b h.p. to 75 h.p., 
main switch) ard, etc., for the complcte electric equipment of the 
dockyard. The price of the electrical equipment is reported to be 
between £50,000 and £60,000. 

Canada. —The Canadian Electric Traction Company, London, have 
accepted the tender of Bruce Peebles and Co , Limited, Edinburgh, 
for motorcars and power-house rqnipment for St. Thomas and Port 
Stanley Railway, comprising 1,000 h p. power station equipment, 
three-phss» transformers, eto., 10 250-h.p. three-phase motoroars, 
each to seat 50 passengers, sp3ed 30 miles an hour. (tanz system; 
the whole of the plant to be built in Edinburgh. Contract price, 
£42,250. 

Kilmarnock. — The Corporation have accepted the following 
tendera for the various piant in connection with electric lighting and 
tramways: Oliver and Oo., Cambridge-place, Burrago-road, Woolwich, 
aro lamps and posta, £1,275 2s 9d. ; Oa'lender'a Cable and Con- 
struction Company, Limited, Hamilton House, Victoria-embankment, 
London, E.O., mains and feeders, £14,115. 8s. 4d. ; and Chamberlain 
aml Hookham, Limited, New Bartholomew-strect, Birmingham, 
electricity meters, £209. 

Ealiog —The Corporation have received the following tenders for 
a 750-kw. steam alternator, central surface condenser, etc.: 
Bertrams, Limited“ (condenser plant) ..................... £2,360 10 
Siemens Bros. and Co. (Davey-Paxman engine and 

Siemens alteroator) ............c.cccccsescccccasesseceeae eae 
Alley and Maclellan (condenser plant only)) 


British Westinghouse Company (complete contract)... 9,103 
Browctt, Lindley, and Co. (complete contract) ......... 10,797 
Bruce ‘Peebles and Co. (complete contract) ............... 9.00 
Couper, Schwarz, and Oo. (condenser plant only) ...... 2,560 


Crompton and Co. (complete contract) ..................... 
Diot, Kerr, and Oo. (complete contract) 


— 
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Johnsen aod Phillips (complete contract) ,874 
Kramer and Oo (engine and alternator only) ............ 6, 500 
Masson, Scott, and Co. (condenser plant only)) 3,550 
J. Storey ard Sons (condenser plant only) ............... 2, 800 
Wheeler and Co, (condenser plant only) )).. q 5,000 
Mirlees, Watson, and Co. (condenser plant only) 3,557 


Acceptauce noted in last issue. 
Coyentry.—The New General Traction Company, Limited, have 
received the following tenders for the construction of about three 


miles of new tramways and the reconstruction of 54 miles of tram- 
ways: 


ya^ 
R. W. Blackwell and Co., 59, City-road, E.O. (accepted) £54,296 19 1 


W. Griffiths and Co., 55, Hamilton House, Bishope- 


gate-street Without, E. ...... . 3 40,937 19 10 
J. G. White and Oo., 22a, Oollege-hill, Cannon- street 37,656 11 3 
G. Law, Oomberton-hill, Kidderminster ................... 36,747 7 11 
J. Ewart, 21, Old Queen- street, Westminster NN 44,280 12 5 
Dick, Kerr, and Oo., Abchurch-yard, Cannon.street, 

^ ———— QN 41,847 13 1 
Pegg and Bailey, Porter-road, Derby........................ 47,408 16 7 
Graham and Sons, Springdale, 8 Bridge, 

Huddersfield... reet oer erp etx erro a Io cane 46,628 3 1 
J. and W. 8. Briscoe, Longshut-lane East, Stockport 86,794 1 4 
Underwood, Dakinfleld ................cccsscscccscuscsessees 36,068 7 5 
Freeman, Hollinwood, Oldham  ......................e-* 38,271 3 9 
Mollett, 41, Finsbury-pavement, E.C. ...................-- 36,276 1 0 
H. Holloway and Oo., Bilston-road, Wolverhampton... 38,686 17 10 


BUSINESS NOTES. 


TRACTION. 


Ayr.—It is proposed to spend some £40,000 in the extension of the 
tramwayr. 

Holborn.—The Town Oouncil bas decided to notify the Board of 
' Trade that they prefers the overhead system. 

Northampton.—The Town Council has decided to address the 
ratepayers individually, by postcard, in regard to a Sunday service. 

Soarborough.—It is stated that a portion of the Scarborough 
tramways system will be formally opened by the Mayoress on April 30. 

Great Northern and City Railway.—The Bill for a three years’ 
extension of time in which to constructt an extension to Lothbury 
has passed its third reading. 

Stockport.—The Corporation has resolved that application be 
made to the Board of Trade for permission to run cars to Gatley as 
soon as the route is completed. 

Wolverhampton.—At Monday's meeting of the Town Oouncil it 
was stited that over 7 030 passengers were carried on the new route on 
Saturday, more than £30 being taken. 

Gosport.—The l'rovincial Tramway Company will commence layin 
the tramway lines in the High-street in the middle of April, and 
have undertaken to do the work in three months. 

Rochdale.— Mr, Graham Harris, the arbitrator appointed in con- 
nection with the purchase of the Bury, Rochdale, and Oldham Tramway 
Company, has commenced his inspection of the system, 


Cardiff,—Mr. Ellis reports to the Tramway Committee that the cost 
of generating power at the Roath station during February was only 
0°36d. per unit, the lowest recorded during the past two years. 


Burnley.—The Oorporation has now arranged terms with the 
Brierfield Urban Counoil regarding the leasing of the tramway in the 
Council’s area, the latter body accepting £860 as annual rental. 


Broughty Ferry.—The application for a provielonal order to con- 
struct a tramway will be opposed by the railway companies, but the 
Dundee Town cil ie favourably disposed towards the scheme. 


New Lancashire Rallway.—The Bill authorising the construction 
of a tramway between Preston and Blackburn has been passed by a 
committee of the House of Lords. The estimated cost of the line is 
£160,000. 

Guildford — The Town Council has resolved fo support the sugges- 
tion of the Surrey County Council as to the insertion of a clause in the 
Stoughton scheme that Wood Bridge should be widened to 30ft. between 
the parapets. 

Brierfield.—The Council has agreed to lease its tramways to the 
Burnley Oorporation for seven years for the annual sum of £860. 
There has been considerable discussion over the matter, as the Council 
expected a larger sum. 

Keighley.— The Town Council has approved the recommendation 
of the Electricity and Tramways Committees that in the construction 
of the electric tramway to the station a single line should be continued 
to Victoria Park gates. 

Glasgow. Work has been commenced on the new tramway to 
Potter-hill and also at Oarriage-hill. The work is now so forward 
in the east end of the town that tbe Glasgow cars should be expected 
to be running by the end of March. 

Chester. The receipts for the past month show a decrease of £52. 
9s. 2d. as vompared with January, but this is puer accounted 
for by the fact that there were two days fewer in February, the average 
takings per day so far being £25. 7s. 4d. 

Kingswood.—The Urban District Council have rescinded their 
resolution to oppose the Bristol Tramways Extension Bill this year, 
and at the same specisl meeting agreed to the provisions of this Bill. 
The lines will be extended to Kingswood and Hanham. 

Manchester.—The Manchester Corporation Tramways Committee 
have approved a grant of £50,000 to the relief of the city rates, the 
sum representing the profits on tramway running for 12 months. The 
sum placed to the relief of the rates last year was £30,000. 

Walton-le-Dale.—The Walton Oouncil have withdrawn their 
opposition to the Preston, Ohorley, and Horwich Tramway Bill, 
having come to an agreement with respect to the level crossing at 
Bamber Bridge. The Bill will now be supported by the Council. 


Yardley.—The electric tramway extension from the Small Heath 
steam terminus to the Swan Hotel at Yardley, about 1j miles in 
length, will be opened as soon as the sanction of the Board of Trade 
has been obtain The plant in the station is driven by a Diesel oil 
engine. 

Lowestoft.—The tramways of Lowestoft have now carried over 
14 millions of passengers since their opening. The traffic returns hold 
up well, even in the winter. Four new cars are now to be ordered, 
which will cost some £2,105. These will be required for the summer 
service, 

Wolverhampton.—Oolonel Yorke has inspected the new section of 
tramways from Snow-hill to the Fighting Oocks on the Dudley-road, 
which has recently been equipped on the Lorain surface-contact system. 
The trial runs were satisfactory and the lines were subsequently thrown 
open for traffic. A 6d. service lias been arranged. 


Perth.—The Perth Corporstion are playing with their electric 
traction scheme in the same way as they did originally with their 
electric lighting undertaking. ith the full reports before them as to 
the advantage and cost of electric traction they are hanging up the 
matter until they have experimented with petrol cars. 


Blackpool. -An enquiry was held on Wednesday into the application 
of the Oorporation for sanction to borrow £3,700 for the provision of a 
new traction set for the electricity works. The Town Clerk stated that 
last year the Corporation ran short of electricity and had to borrow 
some from the Blackpool and Fleetwood Tram Company. 


Hartlepool —While the Hartlepool Council at a private meeting 
decided to extend the lease of the tramway company for 21 years, the 
West Hartlepool Council are not in favour of thie step. They propose 
to limit the renewal for a period of five to seven years, A committee 
has been appointed to treat with the company on this basis. 


London County Council Tramways.—There are à number of 
rumours in the papers as to whatthe deficiency of working the London 
County Council tramway system for the past year is like I tobe. In 
view of the interference due to conversion and troubles when starting 
up a new system, a deficiency is likely to have been incurred. 


Weston-super-Mare.—At the last meeting of the Urban District 
Council the Works Committee reported the receipt of a letter from 
Mr. S. G. Leech, managing engineer to the tramways oompany, statin 
that the exceptionally wet weather had prevented the carrying out o 
the repairs to the track, which would be taken in hand directly the 
weather permitted. 

Bath.—The Corporation have instructed the clerk to obtain the land 
necessary for the roud widening at Odd Down, aud to obtain the 
servioes of Mr. T. B. Silcock as valuer; and also to negotiate for 
the purchase of land at the rear of Green lark. The surveyor has been 
instructed to proceed with tke necessary negotiations with the Midland 
Railway Company. 

Ayr.—The Town Council has decided to proceed with the pro 
provisional order for powers to raise a loan, the sum required bei 
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estimated at £40,000, the new features contemplated including 10 
extra cars, additional feeders and distributors to carry the load required 
for the extension to Monkton, and the doubling of the line from the 
grammar school to Chapelpark. i 

Bradford.—Tbe Board of Tradé have sanotioned the transfer to the 
Oorporation of the powers conferred upon the Nidd Valley Light Rail- 
way ag ee by the Nidd Valley Light Railway Order, 1901. Mr. 
W. B. Woodhead and the chairman and vice-chairman of the Water 
Committee have been appointed surveyor and bondsmen respectively in 
connection with certain lands to be acquired. | 


Walsall —The Town Oouncil has adopted the report of the Tram- 
way Committee, which showed the receipts to be: January, £2,081. 
6s. 114d.; and February, £1,801. 11s. 7d. In presenting same, Ooun- 
cillor Cope said he did not think there would be much to fear at the 
end of the year. The Council aleo approved the recommendation to 
let the advertising on the tramoars by contract. 


Blaokburn.—During the week ending March 4 there were 128,904 
passengers, an increase of 5,524, and the receipts were £693. 3s. 94d., 
an increase of £13. 15s. Ad. over the corresponding week in the previous 
year. For the 346 days’ running in the year the receipts amounted to 
£40,902. 28. 3d., an increase of £2,119. 5s. Ad. over 1903 (345 days’ 
running), and one of £7,206. 7s. 34d. over 1902. 


Blackburn Proposed Tramway.—The preamble of the Bill to 
provide tramways between Preston and Blackburn has been passed in 
the House of Lords. The gauge of the tramway will be that used in 
Blackburn, into which the through cars wil run. The Preston Cor- 
poration, whose trams are of a different gauge, will arrange their 
Loa so that there shall be little delay at the meeting point of the 

ne. 

Twickenham.—The Town Council have authorised the surveyor to 
formally approve the plans submitted by the L.U.T. Oo. in respect of 
pro road widenings in London-road and Hampton-road, in accord- 
ance with the provisions of the company's Act, 1903, subject to the 
exaot position of the track in the roadway being first set out on the 
ground, and with the Council's surveyor, before any work is 
‘commenced in connection therewith. 

Oity of Birmingham Trams.—Out of a disposable balance of 
£57,873 the directors recommend a dividend on the ordinary shares at 
the rate of 5 per cent. per annum for the six months ended Dec. 31 
last, together with a bonus of 5 per cent., oe A per cent. for 
the year, amounting to £6,514, and £31,539 carried to the 
reserve fand (thereby increasing that fund to £242,744), to provide 
for depreciation of assets, redemption of debentures, and for general 
purposes. | 

Southampten.—The Tramways Committee recommend that the 
borough engineer be directed to immediately advertise for the n 
materials for the reconstruction of the permanent way from the tram. 
way junction at Prospect-place to the terminus at Shirley; that the 
work of reconstruction be carried out by direct labour under the d A 
vision of the borough engineer ; and that a heavier class of rail be laid 
at the curves and croesings, and the present rails utilised for the 
remaining portions of the track. 

Sheffield. —The new tramway routes came into operation this week. 
The change on the Midland station route is a decided advantage. - By 
using Oommercial-street instead of Blonk.street the cars are brought 
more readily into the centre of the city, but the service ought to be 
more frequent. The new Great Central service cars for all pre start 
at or near Fitzslan-equaro. They might feed and be fed by the Central 
Station cars, which should run to and from the square, as nothing is 
gained by sendiog them through the city. 

Partiok. —The Partick Town Council have remitted to the convener 
of the Parliamentary Bulls Committee the consideration of the question 
as to whether any extensions of the Oorporation tramways within the 
burgh are desirable, and to report; it being the desire of Mr. Young, 
the manager, that the Town Council should make representations to 
the Tramways Committee rather than private parties and associations 
of ratepayers. It was agreed that the question of running a line of 
tramways up Crow-road would be kept in view. 

British Columbia Electric Railway Co.—The directors state 
that, in view of the good results of the company’s trading for the half- 
year ended Deo. 31, 1903, they feel justified in ee the rate of 
dividend on the deferred ordinary stock to 3 per cent. for the half- 
year, being at the rate of 6 per annum, free of tax. The earnings of 
the company for the half-year were £85,286, the working expenses 
£46,932, and the net profit £38.354, as compared with £29,905 for 
the corresponding half-year of 1902, and £27,360 for the corresponding 
half-year of 1901. 

Dunedin,—The Corporation have issued a very handsome souvenir 
commemorating the official 1 55 of the ‘electric tramways on 
Dec. 16, 1903. It shows the three different types of cars—the closed 
ear, the open car, and the combination car—and also an excellent view 
of the car-house, Market-street, while at the bottom is a photo of one 
of the old horse cars—‘‘a relic of the past." The names of Thos, Scott, 
mayor; T. R. Christie, E:q., chairman of the Tramways Committee ; 
uw d Messrs. Noyes Bros. and W. G. T. Goodman, engineers, are also 
prominent features, 

Beckenham, —At the last meeting of the Urban District Council it 
was reported that the Tramway Committee had just met to consider 
the question of security by the British Electric Traction Company, 
Limited, and the claims of occupiers of shops in the High-street, and 
that the further consideration of both matters had been adjourned, 
The action of the clerk in giving notice to the company that the 
Council propose to exercise the option to supply energy for tramways 
reserved by the agreement between the company and the Council was 
approved, and the subject was referred to the Electric Lighting 
Committee for report as to the necessary arrangements for affording 
the supply in question, 
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South Shields. —A special meeting of the South Shields Tramways 
Committee was held this week with regard to the construction of 
tramways within the borough boundaries. There were two tenders, 
one of which was from the British Electric Traction Company, who 
had previously been unsuccessful in their negotiations with the Oor- 
poration. They now offered more advantageous terms, and asked for 
a 28 yeare’ lease, bnt declined to construct. A Manchester syndicate, 
through a firm of solicitors, siggosted a 42 years’ lesae, and, it is 
understood, agreed to construct. The meeting was adjourned to allow 
the Corporation officiale to report at an early date. 

Hyde.—The Town Council on Tuesday considered a letter from the 
Hyde, Stalybridge, Mossley, and Dakinfield Tramways aud Electricity 
Board, which stated that probably £2,000 would be required from the 
borough of Hyde to meet the deficiency on the year's accounts. This 
represented a rate of 4d. in the £ for one year. The chairman of the 
Finance Oommittee predicted that though it was probable that for the 
first two or three years there would be a deficiency, whon they had a 
sufficient number of customers for lighting and power from the gene- 
rating stations they would at least be able to make both ends meet. 
It was hoped to commence running on a portion of the system by the 
end of next month. 

Bristol —A special meeting of the Bristol Tramways Company was 
held last week to consider the Bill to be presented to Parliament for 
sanction to various extensions. It was mentioned that.the proposed 
extensions at Long Ashton and Kingswood had been abandoned os iag 
to the action which the local authorities had seen fit to take. It 
remained to be seen whether, so far as Kingswood was concerned, any 
satisfactory arrangement would be oome to in time to include that 
extension in the scheme, The directors did not anticipate getting any 
great immediate return from these extensions, but it was in keeping 
with their policy that they should expand without waiting until a 
district had developed. A confirmatory resolution was passed. 


New Traction System.—<A committee of the House of Commons 
yesterday considered a proposal to introduce into this country for the 
first time the Dolter syetem of electric traction at Torquay. It was 
explained that there would be placed between the tramway rails stude, 
or metal boxes, and an apparatus at the bottom of the car called a 
skate. When theee two came in contact the current would be created, 
but as soon as the skate had left any particular stud it would cease so 
far as that was concerned. By this system overhead poles and wires 
were got rid of. It was claimed that the system was a perfectly safe 
one, and had worked satisfactorily in Paris. The committee inserted 
a clause for the protection of the Torquay Gas Company, on the ground 
that this was an untried system in this country. i 

Perth.—At a meeting of the shareholders of the Perth and District 
oe Company, Limited, last Friday, & special resolution was 
passed that, as the company had disposed of the whole of their tram- 
way undertaking to the Oorporation of Perth, the company be now 
wound up voluntarily, and that Mr. Thomas Dempster, solicitor, be 
appointed liquidator. The postal authorities are to pay a sum of £60 
in respect of the conyeyance of mails and postmen by the tramwaye. 
Under the previous contract postmen in uniform were permitted to 
travel free on the cars, but under the new contract this permission will 
only be granted to men on duty. It has been agreed, however, to 
allow the postmen in uniform to travel free on the cars up to May 28 
next, irrespective of their being on official duty or not. 

Ashton. —The Town Council have resolved that, in order to avoid 
arbitration on the question of tho 10 miautes' service between Ashton 
and Stalybridge, the sum of £1 per week be paid to the Stalybr.dge, 
etc., Joint Board, to date from Deo. 13 last. It was also decided that 
an expert be en to report upon the suggested arrangements made 
by the Stalybridge, eto., Joint Board for running over Scotland-street 
line if constracted. The Council promised consideration of the request 
from the Ashton and District Trades and Labour Council for a service 
of workmen’s cars and reduced fares on the Manchester-road section 
for the miners employed at the New Moss Colliery. The Tramway 
Committee reported that the referee had stated the dispute with the 
Manchester Oarriage and Tramways Oompany was a question for 
the Court to decide. 

Preston and Lytham Tramways.—The House of Lord Com. 
mittee found that the preamble of the Preston and Lytham Tramways 
Bill was not proved. The Chairman stated that the committee did 
not think the requirements of the district warranted the construction 
of the tramway. The Preston, Chorley, and Horwich Tramways Bill 
was also-before the committee. Powers were sought to make a devia- 
tion of the line at Bamber Bridge so as to take the tramway over tho 
Lancashire and Yorkshire Railway at a point beyond the village instead 
of at the level crossing over the main road. The Bill was opposed by 
the Lancashire and Yorkshire Railway Company. The committe. 
decided to accept the proposal of Mr. Balfour Browne, who appeared 
for the promoters, that the tramway should enter Preston ria Lostock- 
ball and Penwortham. 

Kirkcaldy.—At the monthly meeting of the Town Oouncil the 
Joint Harbour and Tramways ( ommittees recommended that the Town 
Oouncil withdraw their opposition to the order applied for by tho 
North British Railway Oompany for an extension of time for the con- 
struction of the railway along the foreshore, and also that they with- 
draw the clause from the Tramway Bill with regard to the carrying 
on the tramways of merchandise and minerals except for small parcels 
not exceeding ll2lb. It was also pointed out in the minute that 
should the Corporation agree to this arrangement, the railway compaoy 
were prepared to withdraw their petition against the Corporation's 
order in connection with the extension ot the tramways and harbour. 
A deputation from the Harbour Extension Associiti n having been 
heard, the committee's recommendation was unanimously agreed to. 

Swansea,—The Corporation Tramways Committee recommend tha 


the tramway company be informed that the Corporation will suppl 
electrical energy for working the Morriston and Brynhytryd sections Rt 
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the following prices: for a minimum of 200,000 units per annum, 13d. 
per unit; for the next 150,000 units in the same year, 1,53. per unit; 
for the next 150,000 units ia the same year, 141. per unit; for the 
next 150,000 units in the same year, Id per unit; for the next 
150,000 units in the same year, 1d. per unit. The same committee 
have, after subtracting 10 5 per annum for depreciation, off red 
the tramway company £4. as the pire for teking over all mains 
and works in connection with the Neath-road (Morriston) section. The 
committee replied to the Board of Trade that the objection of Oxford- 
street tradesmen was to any line at all, whether single or double, being 
run through the street, and that no objections have been reseived by 
the Corporation as the result of public advertisement. 


Hindley.—4At the last meeting of the District Council, the Tram- 
ways Committee reported the receipt of a letter from the town clerk 
of Wigan as to the reconstruction of the Platt Bridge tramway within 
the district of Hindley on a 4ft. 81jin. gauge, upon which it wes 
decided that the surveyor prepare a plan showing where land should 
be acquired by the Wigan Corporation to retain the present width of 
the footpath, and to leave a space of 9ft. 6in. between the outer rail 
and the kerb, and also showing the best poeitions for passing places. 
Another pii of the committee was held on March 2, when the 
chairman verbally reported the re:ult of the conference with the repre- 
sentatives of the South Lancashire Tramways Company on Saturday 
last, after which the committee again considered the letter of the town 
clerk of Wigan for consent to construct the Hindley-to-Platt Bridge 
line on a 4fc. 81in. gauge. The surveyor submitted a plan of the 
tramway route, Hindley-to-Platt Bridge line, showing the road 
widenings required if the same be constructed on a 4ft. 84in. gauge, 
and it was resolved that the law clerk be requested to ask for a copy 
of the terms and conditions finally sgreed upon between the Wigan 
Oorporation and the Ince Council. 

Baker-strect and Waterloo Railway.—This Bill came before a 
House of Commons Committee on Tuesday presided over by the Hon. 
A. de Tatton Egerton. Mr. Balfour Browne, K.C., who appeared for 
the promoters, said that the purpose of the Bill was to sanction the 
borrowing of £384 000 additional capital in order to carry out a 
number of improvements along the line. It was proposed to build a 
station at Kennington-road, and another at Regent’s Park, and to 
enlarge the tunnels in Edgware-road for tbe purpose of making a 
station. All those were works which were not covered in the original 
Bill There were numerous other improvements to be effected. It 
was proposed to convert every carriage into a sopsrate motor carriage, 
and that would result in a considerable reduction of vibration. Other 
improvements were to be introduced «o as to render tho railways safer 
in case of fire by using concrete in the construction of many parts 
which were at present of wood. Sir Benjamin Baker, one of the engi- 
neers, explained that the new stations were to be erected because of the 
feeling that had been expressed before the London Traffic Commission 
and in similar quarters. There were three petitions against the Bill— 
from the London County Council and the Lambeth and Southwark 


Borne Councils ; the County Council contendiog that tho original 


capital ought to suffice to complete the undertaking. 


Aberdeen.—4A carter named John Jaffray was fined 7s. 6d. for 
having, in Union-street, driven a horse and lorry carelessly and 
colliding with an electric car. He pleaded not guilty. Evidence for 
the prosecution went to show that accused had been standing near 
the pavement ou the south side of the street, opposite Rose-street, 
a little behind another lorry. When the car going westwards 
approached, accused started his horse, and was going to pass the 
other lorry. The motorman of the car, obeerving him atart, and 
. seeing that the carter would have to cross the rail, sounded his 
gong. but the carter paid no hred, and when the car was about a car 

from the lorry, he applied his brakes, but the lorry collided 
with the car before the car could be stopped. The lorry was not 
damaged, but the car was scratched. It was maintained that had the 
carter stopped when the gong was sounded, the accident would not 
have occurred. In answer to the fiscal, accused admitted that he did 
not care to get out of the way, because he thought the motorman 
should have stopped. and not he. The fiscal stated that it appeared 
that there was a certain class of carters who did everthing they 
possibly could to humbug the car drivers, and considered that it was 
the daty of the carmen to give place to the carters, At the recent 
meeting of the Aberdeen County Oouncil, the plans of the Aberdeen 
Suburban Tramways Company were agreed to on certain sp cified 
conditions, 

Birmingham —At a recent meeting of the Tramways Committee 
of the City Council a long discussion took place upon the scheme for a 
comprehensive system of municipal tramways throughout the city. 
Nothing definite, however, was decided upon. he chairman, 
Alderman Beale, informed the Press that the matter was one 
which required very carefal consideration, and that it would be some 
weeks before the committee would be in a position to preseat 
any report upon the scheme. Ino the report of the Qity of 
Birmingham Tramways Company, which will be brought before the 
shareholders at the annual meeting of the shareholders, it ie stated 
that the negotiations for mutual running powers between Steelhouse- 
lane and Aston Cross were broken off because the Corporation made it 
& condition that the compsny sbould be restricted to running one car 
only to every four cars of the Corporation. This condition the directors 
consider most uofair to the company. Enquiries on this point tend to 
show that four-fiths of the traffic on the Aston line is in Birmingham 
and only one-fifch in Aston. But when the line is extended to Gravelly 
Hill and other branches are developed the traffic iu Aston will be 
greater, so that the company will then run more cars. It is possible 
that in the course of time the company's traffic will become so much 
greater than in Birmingham that eventuslly the company may have 
more cars on the route than the Corporation. Still, at present, the 
Corporation consider that they have four-fifths of the traffic, and 
consequently ahould have four care to one belonging to the company. 


LIGHTING AND GENERAL. 


General Electric Co.—The transfer books for the debenture stock 
will be closed from March 18 to 31 inclusive. 

Stanley.—The Cleveland and Durham Electric Supply Company are 
about to commence laying maius in the district. 

Doncáster.—The Yorkshire Electric Power Company have beon 
empowered to appear in opposition to the Corporation Bi 

Woroester.—The electricity accounts for 1905 were discussed at 
length and adopted at the last meeting of the City Council. 

Poplar.—The Council have decided on a reduction in price for elec- 
tricity for power to 14d. pec unit, to take effect from April 1. 

Brockie-Pell Aro Lamp.—A memorandum of satisfaction in full 
of a debenture, dated Nov. 30, 1903, securing £1,000, has been filed. 

Pleasley.—The Parish Council have signed an agreement with the 
colliery company for supplying electricity for street-lighting to the 
colliery village. * 

Thornhill.—The District Council have referred to a committee an 
offer feom the Yorkshire Electric Power Company, who are prepared to 
undertake the street lighting. l 

Heywood.—At a recent meeting of the Electricity and Tramways 
Committee the consumption of. electricity for the month of January, 
1904, was stated to be 7,457 units. 

CHtheroe.—The Board of Trade have issued a provisional order 
authorising the Corporation to supply electricsl energy for pablic and 
private purposes within the borough. 

Preesall.—Mr. Hansom, Fleetwood, will at an early date lay before 
the Urban District Council bis views as to the electric lighting scheme 
which be has in view for this district. 

Change of Address —On Friday, March 25, the Manual of Elec- 
trical Undertakings, Limited, will move to 37 and 38, Strand, and 
1, Buckiogham.street, Strand, W.O. (second floor). 

Kensingten.—A notice from the Brompton and Kensington Elec- 
tricity Supply Company relative to a proposed extension of their mains 
in Gaspar-mews, Coartfield-gardens, has been agreed to. 

Glasgow Telephones.—The Secretary of State for Sootland kas 
granted the Oorporation’s application for the further telephone loan of 
£50,000 withont demar within four days of application. 

Whitehaven.—The lighting of the harbour will cost something like 
£200. The electrical engineer considera that there would be a slight 
profit per annum for the period on the terms of 51d. per unit. 

Wakefield.—The Corporation Ele eu io Lighting Committee have 
decided to reduce tho charge to customers for current for lighting 
purpos as from 44d. to 4d. por unit, and to abolish meter rents. : 

Walmer.—Tho Board of Trade have issued a provisional order to 
the Urban District Ooudeil authorising them to supply electrical 
enorgy for public and pcivate purposes within the urban district of 
Walmer. | 

Morley.—The charge for electricity has been reduced from 444. to 


4d. per Board of Trade unit as from April 1, 1904, and new consumers 
pals eias the current free during the months of April, May, Jane, 
and July. 


Stock Exchange.—Application has been made to the committee 
to „ilw the Bromley (Keut) Electric Light and Power Company's 
14,000 ordinary shares of £5 each, fully paid, to be quoted in the 
official list. 

Windsor.—The Windsor Electrical Installation Oompany have 
agreed to the tems imposed by the Corporation for the electric light- 


ing contract. The question of stipulating & greater fine for aro lamps 
going out than for small lamps has been referred to the Lighting 
mmiti ee. 


Bangor. — The electrical engineer (Mr. Price White) reports an 
increase of 11 ˙5 per cent. in the quantity of unite of electricity sold 
Qoring the five weeks ended Feb. 27 as compared with the corresponding 
period of last year, 

Hindley.—The South Lancashire Tramways Company are about to 
aupply electricity to Messrs. Unsworth and Oowburn's aen The 
District Council intend to apply for a farther extension of the Hindley 
electric lighting order. 

Lytham.—4A number of suggestions are being made in the local 
Press with regard to obtaining a supply of electricity for private 
purposes from St. Annes, as the Council, who own the gasworke, do 
not intend to move in the matter. 

Swansea.—The Corporation have decided to exercise their option 
to purchase from Mr. J. S. Brown the elestricsl installation in the 
market on March 21. The maintenance will then be undertaken by 
the borough electrical department. 

Oswestry.—The Council have approved of the movement for 
obtaining an extension of the free areas for telephone calls, and that 
the authorities be requested to form the present Ohester, Wrexham, 
and Holywell areas into one free area. 

Cheltenham.—The electric lighting question is to be discussed at a 
special meetiag of the Town Council. The matter was postponed at 
the last meeting, owing, we tegret, to the serious illness of Alderman 
Norman, the chairman of the committee, 

Middlesbrough.—The recommendation of the Town Hall Sub-Com- 
mittee, that the sum of £300 be included in the next estimates for 
lighting the town hall and the main entrance thereto with electricity, 
has been referred back for further consideration. 

Electric Lightiug of Bakehouses.—One of the conditions on 
which the Fulham Borough Council grant cartificates for underground 
bakehouses is that such bakehouses must be lighted by electricity. The 
question came up in a court of Jaw the other day. 

British Insulated and Helsby Cables.—The directors regom- 
mend a final dividend of 4 per cent., making 8 per cent. for 1903 ; 
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also to place £18,500 to depreciation, £5,000 to debenture redemption, 
£28,500 to special reserve, carrying forward £6,100. 


Darlington.—The Streets Committee on Tuesday went on an 
experimental tour. They tested the electric and incandescent lights on 
one of the centre trolley poles of the tramways, and came to the con- 
clusion to recommend to the Council the adoption of the latter. 


Maidstone. —The Corporation have received a report from Mr. E. E. 
Hoadley, borough electrical engineer, going largely into details, in 
support of which he quotes the report uade by the city engineer of 
Westminster, showing that for equal light aro lighting is cheaper than 
incandescent. 

Knarosborough.—Mr, George Wilkinson, engineer to tho Harrogate 
Corporation, has presented a report and estimate of cost on the ques- 
tion of employing the surplus power of the turbine by means of 
electrical transmission to the gasworke, and the Council will visit the 
works at Harrogate. 

Weymouth.—With the object of bringing to the notice of the 
pons the advantages to be gained by the use of eleotric energy for 

ighting, heating, and power, the electrical supply depsrtment ot the 
Corporatioa have issued a series of notes, which are bejog circulated 
amongst the would-be consumers, | 

Wallasey.— With regard to our last note on the profit earned by 
the Corporation electricity undertaking, we are informed that above 
the amount of £4,700, or, to be exact, £4,727, which was handed over 
to the relief of rates, £1,000 was allotted to depreciation and renewal 
fund account, thereby making a total net profit of S5, 727. 


Telephone Users’ Protection.—At a recent meeting of the sub- 
scribers of the Telephone Users’ Protection Association at Manchester, 
it was resolved that Mr. George Haworth should be asked to allow 
himself to be appointed chairman of the association, and those present 

_Were constituted the committee, with power to add to their number. 


Ayr.—Extensions to the plant at the electricity station sre to be 
carried out as follows: steam-engine and generators, with foundations, 
etc., 22. 000; switchboard, instruments, cables, eto., £200; pipe 
work, 2250; extras, £60—total, £2,500. Application is also to be 
made to increase the borrowing powers by £15,000 in view of other 
extensions. 

Birmingham.—An enquiry has been held into the application of 
the Tame and Rea District Drainage Board for sanction to borrow 
£14,000 for the construction of steam and electrical generating plant 
and the equipment of an overhead high-tension power transmission 
line, extending from Saltley to Minworth Greaves, on lands belonging 
to the Drainsge Board. 

.—The Olerk reported at the last Oouncil meeting 
that he had received a oommunioation from the electric lighting com- 
pany, which he thought the Council would agree was satisfactory. 

ere was something which prevented the lamps giviog full power, 
but the company were prepared within a fortnight to give lamps of 
32 c.p. and defray the extra cost. 

Stretford.—As the result of an outbreak of fire eaused by an 
explosion on the 15th inst. atthe works of the Stretford Gas Com- 
pany, a district containing 70,000 or 80, Coo people was suddenly 
Junged into darkness. It appear» that from Withington to Barton 

ridge, and from Old Trafford to the Altrincham boundary, not a 
solitary gas-burner would give light. 

Southwark.—The St. Olave Guardians have agreed to light their 
institution by means of electricity. An estimate of the cost of instal- 
ling 845 lights, which amounted to £1,057, has been adopted. The 
satiated cost of electricity per year is £456. The electric lighting 
installation of Tanner-street workhouse is to b» taken over from the 
Salisbury Electrical Engineering Company. 

Edinburgh.—The Electric Lighting Committee's last report shows 
that from Feb. 11 to March 3 the number of lampe applied for was 
4,617, of which 1,756 were for lighting and 2,881 for power, as 
compared with 2,871 for lighting and 1,462 for power in the corre- 
sponding week last year. The total number of spplications for the 
present year is 98,861, as against 64,162 last year. 

Ludlow.—The Electric Lighting Committee are considering a letter 
in which the Local Government Board inform the Town Council that 
the electric lighting scheme, for which the Board was asked to sanction 
a loan of £8,250 (including a refuse destructor), was incomplete, and 
that no evidence had been submitted to show that the scheme would 
be self-supporting. The Board therefore asked the Council to reconsider 
the matter. 

Falmouth,—The Corporation have sealed the agreement for the 
electris lighting scheme, referred to in our issue of Feb. 26. Messrs. 
Orompton and Oo. undertake to complete the supply within 24 years, 
and to ‘erect a refuse destructor, and to destroy refuse at 9d. a ton, 
the Qofporation to collect and deliver the refuse, the company paying 
£50 & year towards the cost, The company are now only waiting for a 
suitable site. 

Cardiff.—Alderman P. W. Carey, chairman of the Electrical and 
Lighting Oommittee of the Oorporation, has compiled an interesting 
summary of the last five completed years’ working of the Cardiff 
electric lighting undertaking, in which he gives, infer alia, the 
following figures: net result of five ycars’ working to March, 1903, 
£1,913. 46. 9d. surplus; total redemption fund, £12,037. 48. 6d. ; 
and total reserve fund, £2,210. 62. 

Horsham.—Now that the electric light extensions are nearly com- 
pleted, the Urban Council have amended their charges. A free-wiring 
scheme has been formulated by the electrical engineer, Mr. Morgan, 
aud will probably be put in force shortly. The amended scale of 
charges is as follows: (1) for all units in excess of the firat hour's daily 
average use of the maximum demand, 3d. per unit instead of 5d.; (2) 
for Placa of worship a uniform rate of 6d. per unit for all units 
copsumed ; (3) that no charges be made for the hire of meters, 


Colliery Plant and Bridges.—Messrs, Graham, Morton, and Oo., 
Limited, Hunelet, Leeds, report the receipt of a large order for a oom- 
lete ooal-soreening plant, including the whole of the steel structural 
buildings, roofing, picking belts, tpplers, etc., having a capacity of 
C00 tons per day. This plant is for the Kilnhuist Pit. Rotherham. 
ey also report contracts for nine bridges for the G. N. R. C». and of 
two bridges for the S. E. and O.R, Oo. 

Carlisie.—The Town Council have adopted a resolution to the effect 
that the present charges for electric current for lighting purposes be 
continued, but that the Electricity Committee may make — 
charges in cases where they are of opinion that to do so would to 
the advan of the consumer and tho undertaking. The cable is to 
be extended from its present termination on Irish Gate Brow to 
Oaldcotes, Caldewgate, at an estimated cost of £420. 

Spain.—The Palacios y Garcia Company and the Marquez y Pla 
Company have obtained the concession for an appropriation of 15,500 
litres of water per second from the River Segre, 570m. above the mouth 
of the la Femosa River. The concessionaires have to retarn the water 
which they take for their iodustry, in the same state of purity in 
which they took it, 40m. above the dam established in the municipal 
boundary of Seró; for taking water for the mill of Lladella. 

Bournemouth.—<An electrical exhibition is being held at the Hotel 
Mont Dore annexe and winter gardens, All the latest novelties in 
connection with electricity as applied to our daily requirements are on 
show, umbodying the latest ideas in lighting, heating, and motive 
power Amongst the special attractions we note representations of 
apartments on the hospital ship Maine and on tbe ‘‘ Victoria and 
Albert.” Demonstrations are given of the application of high-frequency 
currents and X-ray apparatur. 

Swansea Telephones.—The National Telephone Company claim 
that their work at Swansea du ing the past seven months has met with 
a cedented success, and that they have received the following 
orders fur new and additional telephones: August, 55; September, 
56 ; October, 96; November, 159; December, 127; January, 921 ; 
February, 85. This makes a total of 670 for the seven months, or an 
average of 96. But is it not a fact that this effect ia due to a consider- 
able reduction in the charges ! l 

Beokenham.—The following extensions of cable have been agreed 
to: The Knoll, estimated coet £55; Barnmead-road, estimated cost 
£30; South Eden-park (the owner having given an undertaking to 
pay 20 per cent. on the cost of the cable, £560, for five years). 

he terms on which Mr. R. P. Wilson agreed to cairy through the 
transfer of the Orystal Palace electric lighting district to the Becken- 
ham station, and to act as consu:ting engineer for the extension of the 
plant and machinory for tramway parposes have been accepted. 


Wirral.—At the last Rural District Oouncil meetiog the question 
of opposing the Oheshire Electricity and Power-Gas Bill was discussed. 
The engineer was of opinion that the company promoting the Bill 
would not find it worth their while lsying down power gas in the 
Council's district unless a number of small works arose. It was 
different as to electricity, as small companies might arise and would be 
supplied by the company, while ia houses of moderate size people would 
require electric lighting if it was possible to obtain it. It was decided 
to take no action. 

Wobing.—The Sanitary and Lighting Committee reported to the 
last Urban District Council meeting that Dr. Rileal had tested the 
electric light and found the pressure to be: central station, 200 volts ; 
ditto, 100-volt circuit, 101; town sub-station, 202; Sinton’s sub. 
station, 200; Percy-street sub-station, 203. On his report the com- 
mittee recommended that the electric supply company be called on to 
erect at their cential station a new standard instrument reading to 
220 volts, and to place a suitable voltmeter at the town sub-station. 
A portable voltometer would be used at the other sub-stations, of which 
there were about 50. 

Wrexham.—The borough surveyor and the electrical engineer in 
a recent report recommend that a new hopper, with a capacity of 
1,240 cubic feet, as compared with 787 cubic feet in the present form, 
be purchased. By this means they would be able to dispense with 
the services of one man during the whole year, and of two men a 
lara of the year, and eo effect a saving of about £70 per annum. 

he Council decided to have a specification for the hopper prepared. 
and tenders advertised for. The surveyor and electrical engineer have 
been requested to prepare a joint report on the subject of the fumes 
emitted by the refuse destructor. : 

Electric Lighting Profits.—In 3 the dividends paid 
during the last two years by the 13 big electric lighting compenies of 
the Metropolis, we find that seven out of that number have paid 
increased dividends for the year 1903. The dividends range from 
3 to 144 per cent., and the yield at the present market price works 
out from 4,°, to 64 per cent. As in most cases, the increase in the net 
profits was comparatively small, the result is obviously satisfactory to 
the shareholders. Only one company paid a smaller dividend in 1903 
than in the preoeding year ; on the other hand, the increases in several 
cases amounted to 14 to 2 per cent. 

Hampton.— We understand that in consequence of the tender from 
the Twivkenham and Teddington Electric Supply Oompany for lighting 
the street lampe, the company have been asked to place electric lights 
in the lanterns io Burton's-road, in which oil lamps are at present 
used, for tial purposes, and that the Oouncil wili give the Hampton 
Court Gas Oompaoy notice to determine the contract for street-lighting 
at the end of September. A site of the oompany's proposed sub-station 
in this district has been approved. The compauy have deposited £200 
with the Council before proceeding to open the roads in this district 
for the purpose of laying their mains. 

Fortamouth.— The recent ial failures in the electric light are 
said to be due to the insufficiency of the supply of sea-water for thc 
condersers of the engines in the station. e water ie pumped 
through pipes which run from the station past the Oamber dry dock to 
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the water's edgo, where they dip into the sea. At the dead low tides 
of. March and September difficulties have regularly manifested them- 
selves, and now that the station has grown so much, tbe pumping and 
delivery power is insufficient to meet the demand of 400,000 sallon 
an hour that the engines need for eficient working. The ''left" 
registered at dead low tide is very great, while the pipes cannot, it is 
thought, be put lower owing to the mud in the Camber. Messers. 
Kincaid, Waller, Manville, and Dawson, who originally designed the 
station, are being consulted in the matter. 


London Gasette.—The first meeting in the estate of Percy James 
Murley, lately fire-alarm contractor, now elentrical engineers’ manager, 
132, Spencer-place, Leeds, lately of 18, Park-row, Leeds, and 26, 
Brook-street, Bradford, will be held at 11 a.m. on March 23 at 22, 
Park-row, Leeds. The Tramways and General Appliance Company, 
Limited, will be wound up voluntarily, and Mr. H. b. Lewis has been 
appointed liquidator. A petition presented to the Ohancery Court of 
Liverpool district for confirming special resolutions reducing the capital 
of the Blackpool Electric Tramways (South). Limited, from £350,000 
(of which £250,000 has been issued) to £109,000, will be heard at St. 
George's Hall, Liverpool, on March 21 at 10.30 a.m. A winding-up 
order has been made on the 8th in the estate of the Electric Timber 
Seasoning aud Preservation Oompany, Limited, 65-66, Chancery-lane. 


Lowestoft.—The matter of the supply of electricity to Oalton 
Broad has been considered by the Electric Lighting Committee and 
deferred for the present. The resident electrical engineer has reported 
that during the past mouth two new consumers were connected to 
the mains, representing 121 8-c.p. lamps. There are now connected 
to tho mains 464 consumers, representing 22,819 8-c.p. lamps. Several 
services have been put in, though not yet connected. A store is to be 
built at the works at a cost not exceeding £200, and the cost will be 
equally divided between the electric lighting and tramways under- 
taking; the proportion to be paid by the electric lighting undertaking 
is to be paid out of revenue, London road South from Kirkley 
Park. road to the borough boundary is to be lightod with 11 32-c.p, 
FID a E lamps at £2, 18s. per lamp per annum, equalling 

 Aberdeen.— In our last issue we noted that the Oouncil had decided to 
give the National ee Company leave to lay wires underground. 
The full resolution s as follows: ‘‘ That the committee recommend 
the Town Council to enter into an agreement with the National 
Telephone UPAR, under which permission would be granted te the 
company to lay underground telephone cables and wires in the streets, 
the lines of the agreement to be similar to those contained in the com- 
pany's agreement with the Corporation of Edinburgh, subject to such 
modifications as may be afterwards arranged ; the scale of charges to 
subscribers and the annual payments and rebate to the Town Council 
to be as specified in the town olerk'a letter of Jan. 21, exoept as regards 
(4) the number of calls under tho measured service, which is to be 
reduced to 1,500 ; and (b) the charge for a fur · party line, which is to 
be reduced to £4 per subecribér per annum for unlimited service.” 


Inquest.—An inquest was held on Tuesd«y into thedeath of Edgar 
Philip Furlonger, aged 15, who was employed as a cleaniog boy at the 
London Electric Supply Oompany’s works. It appears thaton March 4 
a linesman was disconnecting a transformer in the company's station, 
when he heard the noise of the current passing. On looking out he 
saw a flash come from the termioal in the corner of the room, 
and saw the boy in the midst of the flame. The doctor was at once 
sent for, and in the meantime artificial respiration was resorted to, aud 
deceased recovered consciousnes&. He was taken to Guy's Hospital, 
where he died, after one arm and both legs had been removed, the 
limbs being already dead. It was shown that the deceased had no 
right to be where he was, and that all care had been taken. The 
carrent was about 10,000 volte. The jury returned a verdict of 
accidental death, and suggested that, if possible, the terminals on which 
the boy seemed to have laid his hand should be guarded. 


Lytham.—At a meetiug of the executives of the Lytham Rate- 
payers’ Association, the Ratepayers’ Union (No. 2), and the Trades. 
men’s Association last week, the scheme for the lighting of the town 
by electricity was discussed. The following resolution was carried : 
Thie meeting considers that the means at present adopted by the 
Oouncil will fet an unfair and inadequate expreasion of opinion from 
the town, and is of opinion that it is desirable that a public meeting 
should be called, at which the Council should give a fair idea of what 
their scheme would be in order to pona electric lighting for Lytham, 
the probable cost, and that a poll be afterwards taken if the public 
meeting so desires," The Council have issued poll-papers containiog 
the two following questions: Are you ia favour of the provisions of the 
electric light order being carried out’ and are you prepared to take a 
supply ’” The cost of the scheme is between £30,000 and £40,000. 
The action of the Council in not calling a public meeting was 
adversely commented upon. 


Ryde.—The Town Council have adopted a report of the Electric 
Lighting Oommittee stating that, after the opening of the electric 
light station, a report was received from the consultiag electrical 
epgineer informiog them that the works had been practically com- 
pleted, that he bad inspected the same with reference to nuisances, 
bat that he could not detect at the time of his inspection anything 
whi:h he considered detrimental to health, or in other respecta 
appreciable. The committee quoted the following clause from the 
agreement with the company: ''Tbe company shall indemnify the 
Oorporation against any lisbility which the Corporation may have 
under or in connection with the order, and shall strictly observe all 
the provisions, conditions, and restrictions of the order, and shall be 
responsible to the Corporation iu respect of all liabilities and claims 
as 1f the company were the owners of the order." As the appointment 
of Mr. J. G. W. Aldridge as consulting engineer had terminated, they 
recommended that they be empowered to consult him from time to time 


if necessary. 


St. Marylebone Blectric Lighting Bill.—The Electric Lighting 
Bill promoted by the Borough Oouncil was considered on Tuesday by 
the Standing Orders Committee of the House of Commons on the 
question of non-compliance with the Standing Orders in regard to an 
additional provision which it was sought to introduce into the Bill to 
enable the Borough Council to enter into working agreements with any 
company in connection with the electric light undertaking in St. Mary. 
lebone. When the matter came before Mr. Jeune, one of the examiners, 
last weck, it was opposed by the Gaslight and Coke Company on the 
ground that the parliamentary notices in relation to the Bill did not 
enumerate the pro contained in the provision as one of the objects 
of the Bill, or indicate that there was any intention toa for such 
a provision. The examiner held that the Standing Orders had not 
been oomplied with, and the promoters thereupon appealed to the 
Standing Orders Committee. The committee decided that the Stand- 
ing Orders might be dispensed with, so that the additional provision 
might be incorporated in the Bill. 


Linolite.—At Mr. Oharles Capper's annual musical and dramatic 
entertainment on Monday at the Oaxton Hall (late Westminster Town 
Hall), we had an ocular demonstration of tbe advantages of the new 
patent (A. W. Bentell's) linolite system, which has been used in the 
footlights and in the hall and passages. The installation was laid 
down by the Linolite Company, of 47, Viotoria- street, S. W. We have 
described the system before, and csn only repeat that the company's 
claim that the effect is neat, simple, compact, effective, and efficiont 
was fully borne out on Hopa The lights under the balcony were 
arranged in groups of four, and tbe light was brilliant in the extreme 
without being glaring, the soft effect being somewhat as if the rays 
were shielded by panels of frosted glass. The graceful lightness and 
the simplicity of the arrangement were well apparent. Weare informed 
that since the recent issue of the second odition of their catalogue the 
company have delivered 200ft. of linolite to Admiral Fisher, 100ft. to 
Claridge's Hotel, 130ft. to the Earl of Scarborough, 200ft. to the New 
Savoy Hotel, and 286ft. to Lewis's, of Liverpool. 


Ashton. — Lampe are to be fixed on alternate traction poles on Man- 
chester-road and Stalybridge-road. The offer of the Electricity Com- 
mittee to accept 2d. per unit for current consumed for street-lighting 
purposes, to date from March 25, has been accepted, and the Electricity 
Committee have been requested to state what sum per annum per lamp 
they would be prepared to aocept for supplying current, carbons, 
globes, and all other material and labour required in oennection with 
the lighting of the existing and proposed arc lampe. These lamps are 
of the enclosed twin-carbon type, each burning direct off the dis- 
tributing main. They are fixed on alternate poles, or spproximately 
80 yards apart, but they take 0°72 unit each per hour instead of 0'60, 
which were reckoned on last year. The Worke Sub-Committee have been 
empowered to dis of three Ledward ejector condensers, provided 
the price obtainable is, in their opinion, a reasonable one. The rate 
for electricity supplied to the theatre, Oldham-road, has been fixed at 
3d. per unit after the completion of the present quarter, and the same 
rate will be offered to other places of amusement. 


King's Lynn.—The borough electrical engineer in his last report 
stated that applications from private consumers were received duriog 
the month for 369 additional lamps of 8-c.p., making a total of 
18,408 lampe and 449 consumers, and that current for one 12-h.p. 
motor applied for. The engineer also submitted the followiog 
statement: units generated, Janusry, 1904, 53,239 (1903, 49,580); 
units sold to private consumers (light and power, 28,271 (20, 311); 
units sold at power rates, 8,063 (3 587); cost of fuel, stores, repiirs, 
and wages at station, £156. 93. 10d. (£139. 13s. 8d.) ; coat of units 
generated, 0°692d. (0°675d ) ; weges of lamp lighters and outside steff. 
£22. 10s. 7d. (£24. 14s. 1d.). e oommittee have placed on record 
their high appreciation of the services rendered by tbe town olerk, the 
electrical engineer, and the borough accountant at the recent 
Government Board enquiry. Mr. T. Brown's motion, ‘‘That in order 
to avoid raising an additional loan of £11,500 for electric lighting 
pur , the gas company be invited to tender for lighting such parts 
of the borough as the Streets Committee may select, and thus liberate 
for private lighting the current thereby set froe, was discussed at the 
last Council meeting and defeated by 17 to 6. 


Glasgow.—The financial year of the Oorporation electricity depart- 
ment, which began on June 1, has been most successful, and promises 
well for the remainder of the term. It has therefore been decided to 
authorise the treasurer to repay to the gas department the sum of 
£13,895. 6s. 1d., being the deficit on the operations for the year ending 
May 31, 1903, which was transferred to the gas account, in terms of 
the Glasgow Oorporation Electric Lighting Order, 1890. The large 
deficit referred to arose in very exceptional circumstances. While tbe 
machinery in the original electric lighting station in Waterloo- street 
was not antiquated, the various engines and dynamos were too small 
to · be of practical use in dealing with the great increase of work which 
had devolved upon the department. It was, therefore, found to be 
more profitable to remove that machinery and have power generated 
in the large new station at Port.Dundas, where there are all the 
most modern appliances for carrying on the work in the most 
efficient and economical manner. The abolition of the Waterloo-street 
machinery involved a loss of about £8 000. Further, the change from 
the lower voltage of 100 to the higher one of 250 cost the committee 
during the three years which ended last May the large sum of £20,000. 
This expenditure will not, of course, occur again, as with very few 
exceptions the change is now complete to the higher voltage. 


Aston.—At a specially convened meeting of the Borough Council 
on the 17th a report of the Electricity Committee recommending an 
extension of the electric power station was considered. The station 
was only opened on Sept. 30 last year, and the committee are advised 
that the present plant is altogether inadequate to cope with the 
increased demand. The existing plant consists of two 500-kw. and 
one 200-kw. steam dynamo, six water-tube boilers having a total 
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evaporation of 40 000lb. of water per hour, two Boby detartarisers 
capable of softening 6,800 gallons of water per hour, and four boiler 
feed pumps capable of delivering to the boilers 6,800 gallons of water 
per hour, There are 202 services laid (consumers connected), being 
equivalent to 8,716 8-c.p. lamps connected. The maximum demand 
up to Feb. 18 was 270 kw. The 200-kw. generator, therefore, is t20 
small for this peak load. The maximum demand for traction is 
176 kw., therefore the 200-kw. generator will do the present traction 
load. The number of applications in hand in excess of those already con- 
nected is for 160 consumers, being an eqnivalent to 10 581 8-c. p. lamps. 
Assuming an equal load factor to lamps already connected, a total 
maximum demand of 575 kw. is obtained, and thia is a larger ourrent 
than one of the 500-kw generators will give out, The Council has 
arranged to supply current to the British Electric Traction Company, 
Limited, for the running of the Aston trams, and the committee is 
informed that the company intend to have about 20 cars on circuit 
regularly and sbout 40 cars on football and other special days. On 
the latter occasions two generators will be required on traction. The 
200-kw. machine is too small for the present l'ghting load and placing 
aside the necessity for stand-by plant, the existing machines will not 
be sufficient to meet the demand for current which already exists. 
The committee recommend the extension of the station and plant at a 
cost of £30,000, as follows: one 750-kw. steam dynamo, £8,000 ; two 
water-tube boilers, mechanical stokers, and superheatere, £3,200; 
extension of coal bunker and conveyor, £1,500 ; one «jeotor, condenser, 
pipework, circulatiog tank, etc., £1 500; steam piping, £1,050; new 
generator panel on switchbcard and cables to steam dynawo, £650; 
extension to existing main and 200 extra services, motors, and time 
switches, £5,600 ; extension to buildings, £8 500—£30,00v. 


Leicester.—On Tuesday the Town Council adopted a report relating 
to the electric lighting department, in which it was stated that the 
capital account stood st £212,450, £9,223 of which was spent 
during the half-year, Councillor Edwards said that the authorised 
capital at the end of the year was £164,974, but an application had 
been made to the Local Government B»ard for permission for an addi. 
tional capital of £100,000, aud had their permission to raise it. The 
committee had spent on generation £3,773, an increase of £500 ; for 
distribution they had spent £717, for rates and taxes £1,648, an 
increase of £568 ; and management £647, an increase of £214—bad 
debts £15. The total expenditure had been £6,801, an increase of 
£1,503. On the credit side they had for the sale of current £14,968, 
an increase of £2,052. They had received £555 for meter rents, and 
£153 from profit on fittings. The total income was £15,676, from 
which they took their expenditure, and that left them with 
a profit to carry to profit and loss of £8,874. Interest was 
£5,380 and sinking fund £2545, which left thom with a net 
profit of £2,948, an increase of £262 for tho half-year. They 
had an accumulated profit of £6,801, which, with the profit 
of the half-year, left them with an accumulated profit of £9,760. 
But they had spent some of this during the half-year on things they 
could not raise capital on. They had the misfortune to have the 
switchboard at the town office burnt, and that cost £1,030, and they 
had written it off. They had spent £854 on renewal of meters, and 


£1,558 in the relaying of a trunk cable which was worn out. They 
had spent £3,242, or some £300 more than the profit, leaving them 
with a capital to carry forward of £6,507. He thought the Council 


would agree that the policy of carrying forward their profits was a 
wise one. They had no idea as to the length of life of machinery and 
plant, and they would have had to come upon the rates if they had 
not had the reserve to, for instance, pay the expenses of the past year. 
The department generally was very successful. The consumption of 
light was going up by leaps and bounds. The increase was something 
like 25 per cent. upon the year. Altogether the department was 
thoroughly sound and successful. During the discussion the chairman 
poioted out that their profits were comparatively small, and said he 
did not think that this was the time when the committee could give 
any further concessions to the consumers of electric light. Seeing, too, 
that the price of electric light had been reduced they could not vive 
free meters as well. 


Falham. — Having received complaints with regard to the 
insufficiency of the lighting of that part of Avonmore-road at present 
lighted by gas, the E'ectiic Light Committee recommend that the part 
of Avonmore-road at present lighted by gas be lighted by electric arc 
lamps at an average distance apart of 75 yards, and that the borough 
electrical engineer be instructed to carry out the work of supplying and 
connecting the lamps and cables at an estimated cost of £190. The 
committee have also bad under consideration a reference from the 
Works Committee as to lighting the entrance to South Park, Fulham, 
and the lodge by Peterborough - road by electric light. They consider 
that to do this will iavolve the laying of a considerable length of cable, 
and propose that the opportunity should be taken of lighting Olan- 
o due with incandescent electric lamps as part of the trial autho- 
riscd by the Oouncil. They recommend (% that the borough electrical 
engineer be instructed to have cable and two-way ducts laid in Clan- 
carty-road at an estimated ccst of £202. 103., and that six of the trial 
incandescent or Nernst electric lamps be fitted ia that road in licu 
of the present gas lamps; (b) that such mains be extended for the 
pu pees of lighting the entrance gates to the South Park, Fulham, and 
odgo at an estimated cost of £25, and that the borough electrical engi- 
neer be instructed to carry out the work. The committee further say : 
In October, 1903. the Council decided to have sub-stations constructed 
in North End-road by Tournay-road, and in the vicinity of the town 
hall, and entered into a contract with Messrs. Windsor and Co. for the 
carrying out of the work at a cost of £520. In view of the possibility 
of the engine-room at the Granville Theatre being leased by the 
Council, the work in connection with the sub-station in the vicinity 
of the town hall has not been put in hand, and even if arrangements 
cannot be made for the use of the enginc-room, it is possible that a 
sub-station in the space outside the London and Provincial Bank will 
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be constructed and render the one by the town hall unnecessary. Iu 
connection with the Orabtree-lane extension authorised by the Council, 
a sub-station exactly similar to the proposed one by the town hall is 
requir:d, aud the seta electrical engineer suggests that Messrs. 
Windsor and Co. should be requested to construct the sub-station in 
Orabtree-lane instead of by the town hall. We agree with the borough 
electrical engineer's suggestion, and recommend that Me:srs. Windsor 
and Oo. be requested to construct the second sub-station referred to in 
their contrast (A) with this Council in ( rabtree-lane instead of in the 
vicinity of the town hall.” The cost of this work (£260) is already 
provided for in the estimates. 


Hastiogs —Commenting vpn some observations made by the 
chair.»an of the gas company at last week's meeting of sharehuiders, 
the Hastings Observer says that the offer made by the Corporation, 
and by the acceptance of which Dr. Gray contended the ratepayers 
would have effected a saving of £1,000 a year, was to light by electiio 
light the whole of the existing Corporation electiic light lamps by 
electricity generated by gas The offer was contained in a letter cent 
to the town clerk in October, 1901, by Mr. Botley, the gas company’s 
manager. In this communication appeared tho following: With a 
view to extending the use of gis and in order to reduce the cost to the 
ratepayers (of which we are the largest) I beg to state that I am, on 
behalf of my compary, prepared to guarantee by gas power, aud deliver 
to the heads of the Gorporation in the vicinity of these wurke, electric 
current of suitable frequency aud tension for supplying the arc Jamps 
on the parade, and under sgreement at the rate or equivalent of '/0 
eub'c feet of gas per Board of Trade unit, which is equal to, say, 
24d. per unit. The front lamps, I understand, require about 123,000 
units of electricity per annum, and this quantity at the price I have 
named, will cost £1,291. 10. Ia the year 1899 I find current for 
these lamps was charged at £2,377, and last year similar current was 
charged at £2,443. Under these circumstances my offer shows a clear 
saving to the Corporation, and therefore to the ratepayers, of practically 
£1,120 per annum, besides which there are the dues, etc., on coal used 
to produce the gas. This saving of £1,120 per anoum represents, I 
believe, nearly a id. rate on the borough, and will therefort, I trust, 
commend my offer to the serions consideration of the Council in the 
general interest of the public. I need scarcely say I shall be pleased 
to give any further particulars, and should be quite willing to consider 
the supplying of energy for all public buildings now using electricity." 
Our contemporary understands that this letter did come before the 
Lighting Committee, but that it was never considered putlioly by the 
Council, and eays that an authority on the question, in giving some 
particulars from the point of view ot the gas oirectors, says that since 
this offer was made the circumstance have materially altered, because 
at that time there were only 53 public electric arc lamps along the 
front line. These, he added, the Corporation were charging at 
the rate of £50 each per annum, or a total of £2,650 per annum, as 
against £25 per lamp per annum (or exactly half) which they formerly 
paid to the electiic light company. It is only fair to remark that the 
latter price did not pay the company, but on the other hand, 
when the Corporation had to take these lamps over, the scheme 
prepared stated that the total cost, including everything and with a 
special station for the purpose would be only £35 per lamp per 
annum. Subsequently 51 additional arc lamps were erected, in con- 
sequence of a scheme prepared and passed by the Council, which stated 
that these lamps would cost £676, 5s. 10d. per annum, in place of gas 
costing £649. 16s. 4d.” Poiatiag to an account, our iuformant showed 
that the fulfilment of the scheme cost the ratepayers £1,482. 16s., 
instead of the estimated £676: 5s. 10d. The amount of the estimate 
was duly given in the “server at the time it was passed by the 
Council, and the actual coat is recorded in the Corporation year- book. 
Our informant added: Last year you will find the cost of public 
electii» lightiog for the 104 lamps was £4,029, and there are four 
miles of streets lighted, so this is over £1,000 per mile, or nearly £40 
per lamp per annum, and some of the lamps only burn to midnight 
along the front line, and others about the town have two incandesceuts 
afcer midnight. I may add that the current was offered at 24d. per 
unit, and although, owiog to the offer, the charges on the front line 
lamps have been reduced somewhat, ever since then the current has 
been charged at an average of more than 24d. Last year, for instance, 
it works out at 2:87d., so that there would be a considerable saving 
even now, apart from the fact that the pub i» buildings lighted by 
electricity under the offer could lave had current at the same rate, 
whereas, of course, they are now charged as private consumers." 


Islington.—The Council have authorised the conversion of the 
mains in High-street from a two-wire, 100 volts, to a three-wire, 100 
volt system between Dunucan-street and Torrens-street, including new 
ducts, at a cost of £274: and from St. Paul’s-road to Northampton 
Worke, along St. Paul's-place and Northampton-park, at à cost of 
£214. Complaints haviog been received from consumers in High. 
street that the pressure of supply is below the standard, the committee 
report that investigation has shown that there is some ground for the 
statements made so far as regards that portion of High.street between 
the Grand Theatre and the corner opposite the Augel. Owing to the 
traffic along the frontage and to the congested state of the subsoil 
below the footway, they consider it not advisable to aria to place 
additional boxes or spparatus in connection with electrio lighting in 
the ground, except at the ends of the section—namely, Torrens-street, 
City- road, aud Dancaa.street. They say it appears that the most 
satisfactory mcde of dealing with the supply (especially as a consider- 
able portion of it consists of arc lamps) would be to retain the 100 volts 
declared pressure, but to supply on a threc-wire instead of a two-wirc 
system, This will involve the laying of an additional main for balancing 
purposes, the cable for which can be taken from stock. When the 
ground is open for the purpose of laying this main we propose to lay ducts 
into which the whole of the cables can be drawn, thus increasing their 
durability and making it an easy matter to eflect repairs at any future 
time, should such be necessary, without seriously interferiog with th e 
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paving of the footway. Owing to the increase of motor load in North- 
ampton-park, the pressure at the ends of the distributing mains laid 
from Essex-road is considerably below the declared value. These mains 
when laid pursuant to a statutory requisition were of ample size to 
give the supply required by such requisition, but conduits were pro- 
vided for extensions to be made as and when required. As the motor 
load contemplated has now increased more than three times, it is 
necessary to make arrangements to deal with it; and as high-tension 
mains have not yet been laid along along St. Paul's-road, the most 
satisfactory and economical method of increasing the supply will be 
to convert this section from a 200-volt two-wire system to a 200. volt 
three-wire system, which can be done by drawing in additional cable 
taken from stock into existing conduite. On the recommendation of 
the Lighting Committee, the Council at their last meeting adopted the 
following recommendation and authorised the necessary expenditure : 
With a view to reducing the time required to ascertain the position 
of and remove faults on street arc lighting circuits in Upper Hollo- 
way-road, Archway-road, Highgate-hill, and Junction-road, and to 
enable high-tension current to be handled with greater safety than 
at present, it is desirable that controlling or sectioning pillars be pro- 
vided at a point where the circuits leave Holloway- for the roads 
mentioned, at a cost of £170. This will tly add to the ease of 
working the system and reduce the liability of lamps beingextinguished.”’ 
The special committee re wages and overtime at the electric lighting 
station at Eden-grove reported: We have considered the memorials 
submitted to the Council on Oct. 2, 1903, by deputations from the 
Islington Trades and Labour Council, the Amalgamated Society of 
Carpenters and Joiners, the Operative Bricklayers’ Society, and the 
Gas Workers and General Labourers’ Union with reference to the 
effect of the resolutions of the Oouncil of Aug. 7 last on certain 
employés at the electric lighting station. The memorials raise the 
question how fer the Council by their resolutions of Aug. 7, 1903, 
have departed frum the requirements of Standing Order 49 as regards 
the de union rates of wages, and imply further that the spirit, 
if not the letter, of the standing order in question has been infringed 
by the resolutions of the same date abolishing ‘dirty money,’ the 
supply of overalls, eto. We recognise the fact that the Council, in 
adopting the report of the late special committee, and passing the 
escudo in question, were mainly actuated by a desire to do away 
with the abuse of overtime, and were of opinion that, iu altering the 
conditions upon which up to then the men at the electric lighting 
tation had been engaged, they were giving them more than a 
quid pro quo in the shape of a weekly engagement and other advan- 
tages ; but we are satisfied that by some inadvertence the rate of pay 
for carpenters and bricklayers was fixed at 4d. per hour less than the 
proper rate of wages, and are also of opinion that the ‘dirty money’ 
and overalls should be restored to the men conoerned." The committee 
recommended: (a) That the resolutions of the Council ot Aug. 7, 
1903, in so far as they relate to the payment of dirty money,’ the 
supply of overalle, and to the wages, hours, and conditions of labour 
of carpenters, bricklayers. and labourers engaged at the electric lighting 
station be rescinded ; (b) that one hour per day be allowed to men 
employed in cleaning flues, boilers, heaters, etc., when working out of 
daylight and in a cramped position; (c) that one suit of overalls and 
one additional pair of trousers be allowed annually to men continuously 
employed as above ; (d) that the one carpenter and one bricklayer in 
the electric lighting department be engaged at the hours and rates of 
pay as agreed to by the employers’ associations and trades unions or as 
in practice obtain.” The recommendations were adopted, 
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519. Improvements in flexible continuous covering for the 
plonghway of electric conduit system and apparatus 
on cars for manipulating the said covering. Thomas 
Thornton Dewhirst and James Gurney, 8, Coleraine-road, 
Blackheath. 

5560. Improvements in ooils for electrical machines. Isaac 
De Kaiser, the Westinghouse Patent Bureau Westinghouse 
Building, Norfolk-street, Strand, London. (Date applied 
for under Patents Act, 1901. May 1, 1903, being date of 
application in United States.) (Complete specification.) 

5566. Improvements in joints or connections for wires er con- 
ductors of electrical energy for telephonic and other 
uses and in apparatus employed therein. William 
Heatley, 55, Ohancery-lane, London. 

683, Improvements in connection with electrostatic watt- 
meters or watt-hour meters. Ernest Wilson, 64, 
St. John’s-park, Blackheath. 


Marci 8. 

6620. Improvements in junction boxos for electric wiring. 
Frank Muirhead, 65, Chancery-lanc, London. 

5630. Improvements in gas or electrical fittings. 
80, Regent-street, St. Thomas, Exeter. 

5634. Improved switch point and "frog" for tho overhead 
equipment of electrical traction. James Bonthrone, 
10, St. George's-crescent, Liverpool. 

5646. Improvements in olectric and other lamps. Richard 
Böhm, 5, Boxworth-grove, Richmond-road, Barnsbury, 
London. 

6649, An improvement in plating aluminium or its alloys 
with a metal or metallic alloy by electrolysis. 
. Beauchamp Wheatley, 115, Hungerford - road, 

ndon. 


John Solari, 


5668. Annunciators for electric bells and the like. Hans 
ay 55, Ohancery-lane, London. (Oomplete specifica- 
tion. 

5664. An improved base er wall block te facilitate the ereo- 
tion of electric light fixture and provide hetter 
insulation at their bases. John William Ewart, Surrey 
House, Ohiltern-road, Wendover, Bucks. 

5670. Improvements in holders for electric incandescent lampe. 
Ernest Bristow Skinner, St. Olave's Workhouse, Lady well, 
London. 

5678. Improvements relating te electric conductors or cables. 
Sidney George Brown, 7, Southampton-buildings, Ohancery- 
lane, London. 

5688. Improvements in apparatus for producing reactions in 
gases by means of electricity. James Yate Johnson, 
47, Lincoln's-inn-fielde, London.  (Badische Anilin und 
Boda Fabrik, Germany.) 

5714. Improvements in fittings of electroliers, wall brackets, 
and the like used ia electric wiring. Albert Henry 
Wheeler, 322, High Holborn, London. (Frank Armonde 
Wheeler, Natal.) 

5781. Improvements in electrical rogulating devices applicable 
te clocks. Franklin Wise Howorth, 46, Lincoln’s-inn- 


fields, London. (Aotiengesellechaft '' Magneta” Eletrische 
Uhren ohne Batterie und ohne Contacte, Switzerland.) 
Marcu 9. 


5758. Improvements in or relating te electric oable con- 
ductors. William Eruest Hitch, 14, Abbey-road, Oxford 

5168. Improved automatic cut-out for electric trolley wires 
and the like. John Woodward, 14, Ludlow-street, off 
Green-road, Leeds. 

577189. Improvements in plough or collector gears for electric 
conduit tramways. Paul Traugott Julius Estler, 52, 
Chancery-lane, London. 

5786. Imprevements in and relating te luminous gas or vapour 
electric lamps. The British Thomeon-Houston Company, 
Limited, and Ernest Schattner, 85, Cannon-street, London. 

5799. Impreved electrical apparatus for separating ooke from 
cinders and other substances. Henri Lelarge, Fife 
House, Kingston-on-Thames. (Complete specification.) 

5803. Improvements in and relating to electric motors. 
Mavor and Coulson, Limited, and Henry Alexander Mavor, 
46, Lincoln’s-inn-fielde, London. 

5804. Improvements in and relating to the electrieal firing 
apparatus for internal-oombustion explosion engines. 
Kenric James McMullen, 323, High Holborn, London. 

5824. An improved electric igniter for explosion motors, 
Hermanu Luthi, 40, Ohancery-lane, London. (Complete 
specification.) $ 

5826. Improvements in electric aro lamps. William James 
Davy, 40, Obancery-lane, London. 

MancH 10. 

5846. An improved electrical annunciator and . 

Charles Brown, 7, Queen’s-square, Finsbury-avenue, London. 

5860. An improved electric lampholder. Hugo Hirst and John 
Hillery Collings, 71, Queen Victoria-street, London. 

8861. Improved insulating linings for covers or containers for 
electrical apparatus. Oharles Mark Dorman and Reginald 
Arthur Smith, Ordsal Electrical Works, Salford. (Complete 
specification. ) 

5879. Improvements in or relating te electric fittings and the 
like. Harry Riley Webb, 2, Ohurch-gate, Nottingham. 

5892. Improvements in or relating te electric lamps of the 
character known as vapour Oharles Orme 
Bastian, Birkbeck Bank-chambers, Southampton-buildings, 
Ohancery-lane, London. 

3914. An electric pocket lamp, cigar, cigarette, and gas 
lighter combined. Sigi Kraus, 28, Burgstrasse, Berlin, 
Germany. (Oomplete specification. ) 

5991. Improvements in electric melting furnaces. LI Société 
Anonyme l'Industrie Verrière et ses dérivés, 4, South- 
street, Finsbury, London. (Date applied for ander Patents 
Act, 1901, March 21, 1903, being date of application in 
Belgium.) (Complete specification.) 

5926. Improvements in and relating to electric motors. 
Mavor and Coulson, Limited, and Henry Alexander Mavor, 
46, Lincoln's.inn-fielde, London. 

5931. Improvements in connectors for electric conductors. 
The British Thomson- Houston Company, Limited, 88, 
Oannon-street, London. (The General Electric Company, 
United States.) 

Maken 11. 

5983. Improvements in apparatus for starting and controlling 
electromotors. Ben Nelson Dadge, 34, Castle-street, 
Liverpool, 

5996. Improvements in or rolatiug to electric contact 
breakers or interrupters for induction coils. Harry 
William Charles Cox and Fcrederick Butt, 10, Cursitor- 
street, Chancery-lane, London. 

5998. Improvements in and relating to electro capillary 
relays. James Tarbotton Armstrong and Axel Orling, 61, 
Ohancery-lane, London. 

6013. Improvements in asynchronous motors. Georges Meller, 
7, Southampton-buildings, Chancery-lane, London. 
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6006. Improvements in or relating to electrico motor 
and oontrolling gear. Bertram Clough Williams-Ellis, 
Sonning Cottage, Thames Ditton, Surrey. 

0030. Improvements in and connected with telephone systems. 
George Ernest Parker and Matthew Atkinson Adam, 18, 
Southampton-buildinge, Chancery-lane, London. 

6035. Improvements in clips for attaching pipes, electric 
cables, or the like, to walls or other fixtures. Frederick 
Tyers, 111, Hatton-garden, London. 

0036. Improvements in and relating to tubular electric rosist- 
anoes. The British Thomson-Houston Company, Limited, 
Edwin Joseph Murphy, and Harry Wiathrop Turner, 83, 
Oannon-street, London. 

6037. Improvements in apparatus for producing high vacua. 
The British Thomson Houston Company, Limited, 83, 
Osnnon.street, London. (The General Electric Company, 
United States. ) 

6038. Improvements in dynamo electrio machines. The 
British Thomson- Houston Company, Limited, 83, Cannon. 
street, London. (The General Electric Company, United 
States. ) 

9039. Improvements in controlling valvos for air and other 
pressure systms. The British Thomson-Honston Com- 
pany, Limited, 83, Oannon-street, London. (The General 

leotric Company, United States.) 

6040. Improvements in electric arc lamps. Howard Coppuck 
Levis, 85, Oannon-street, London. (The General Elestrie 
Company, United States.) 

6041. Improvements in electric aro lamys. Howard Coppuck 
Levis, 83, Cannon-street, London. (The General Electrico 
Company, United States, ) 

6042. Improvements in electric arc lamps, Howard Coppuck 
Levis, 83, Cannon- street. London. (The General Electric 
Company, United States.) 


MARC II 12. 


6068, Improvements in methods of controlling the voltage 
under conditions of varying speeds and varying 
resistances for railway oarriage lighting and al 
power and lighting under conditions of varying 
spoeds and demands. Leonard James Aron, 104, Colmore- 
row, Birmingham. 

6076. Improvements in telephone receivers which may be also 
used as telephone transmitters. Alexander Marr, 18, 
Oawdor-road, Fallowfield, Manchester. 

6104, Improvements in electric contact breakers or tremblers. 
John Crisp Fuller and George Fuller, 35, Chancery-lane, 
London. 

6110. Improvements in and relating to electric arc lamps. 
Charles Edwin Foster, Edwin Rudolf Grote, and Milton 
Victor Ely, Palace- chambers, Westminster, London. 

6116. Improvements in olectrical apparatus for aiming and 
shooting practice. Franz Walloch and the firm of O. 
Lorenz, 65 1 London. (Date applied for under 
Patents Act, 1901, Deo. 21, 1903, being date of application 
in Germany.) (Complete specification. ) 

6117. Improved construction of clip or holder for electric 
fase wires and their insulator casings. Marcus 
Pulvermacher, 173, Fleet-street, London. 

6126. Improvements in variable-speed dynamos. Henry 
Leitner Lynton, Dartnell.park, Byfleet, Surrey. 

6132. Improvements in electric accumulators. Henri Contal, 
4, South. street, dy n London. (Date applied for under 
Patents Act, 1901, March 24, 1903, being date of application 
in France.) (Complete specification. ) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published March 31, 1904. 
1903. 

2928. Electric tramway systems. /uppinger. 

5150. Contact breakers for induction or sparking ooils and 
the like. Sanders. 

5170. Electric motor - control 
Electric Company. ) 

5389. Rotary fans for cooling dynamos and other machinos 
and for other purposes. Carolan. (General Electric 
Oompany.) 

5292. Electric train-control systems. Carolan. 
Company.) 

5494. Electric motors and regulating devices for railway 
trains or vehiolos actuated by olectrical energy. 


Raworth. 

5561. Dynamo-electric machines. Porsche. 

6784. M nar regulators for use in charging storage batteries. 

lanc. 

7141. Alternating electric current motors. (General 
Electric Company.) 

7149. Electric metoring systems. Carolan. 
Oompany.) 

7910. Apparatus for automatically oporating the traok and 
conductor switoh points of electric tramway systems. 
Hartley and Grenwood. 


systems. Oarolan. (General 


(General Electric 


Carolan. 


(Gencral Electric 


7676. Telephonic systems and the disposition cf the appa- 
ratus employed therein. Wilson. 

$292. Typewriting telegraph receiving instruments, Steljes 
and Typewriting Telegraph Oorporation, Limited. 

9324. Electromagnets and armatures for use with bells, 
indicators, and the like, and for other purposes. 
Parsons. 


9382. Electric lifts. Edwin Charles Stevens and Percy Herbert 


Stevens, executors of the late John Sanders Stevens, 
deceased, Oharles George Mejor, Edwin Charles Stevens, 
and Percy Herbert Stevens. 

9809. Devices for detecting high voltage in electrical circuits 
and apparatus. Carolan. (General Elecric Company.) 

13578. Electric dry battery adapted to be used in connection 

with hat or head bands. Geesmann. 

17721. Coin-freed electricity meters. Beaumont. 

22073. x rad dynamos, motors, and liko electric machines. 

üller. 

28990. Wave telegraphy. Fessenden. 

1904. 

1296. Electrical ignition apparatus for internal-combustion 
engines. Postans. 

1349. Electromagnetic olutch, speed varying, and brake 
oem Fairweather. (Arnold Magnetic Clutch Com- 
pany. 

1714. Electrical signalling apparatus. Pieper. 

1878. Aro lamp. Carbone. (Date applied for under International 
Convention, Aug. 22, 1903.) 

$212, Flexible conduits for electric conductors. Lake. (Wilson, ) 


COMPANIES’ STOCK AND SHARE LIST. 


Name. 15 Last price 
Commercial and Industrial. £ £ 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 vs es] 
Aron Electricity lore 11 p.c. Cum. Pref. Shares, 1-125, 000 : Ss yo alo 
e es 


British Insulated an Isby Cables, Ord., 1-100,000 oe 
6 per cent. Pref., 1- ee Nate ——— B. ux 9955 
44 per cent. Mortgage Dobent uren 00 .. 1021 
British 3 Houston Co., 44 per Pont 1st Mort. Deb. 
Stock Red. ‚ſ· „„ „666 100 ee 101-103 
British Westinghouse Elec. and Manur.. 6 per cent. Pref., 
, . 5 £1.44 
— —— 4 per cent. Mortgage Debenture Stock uM 95-96 
Brush doner Engineer , Ordinary, Nos. 1-105,731 .. 2 1-11 
Non. Cum., 6 cent, Prei... à .. 99.48 
— — 44 per cent. ls Dobentare Seek 8 100 .. -100 
cent. 2nd Debenture Stock .............. 100 .. 84-89 
Callender’s e, Debentures ................ eee 100 104-108 
))) 8 5 — 103-113 
rmn 5 per et 7! ³ĩ»W˙ W MUT : : 64-52 
, E X ese es A 
T cent. Dobent ure eee 100 . 99.185 
Edison and Swan United, Cro vnde 3 4 
* A" Shares, 01017 138 (5: oss 5 p 
5 per cent. Debentureg............... eee ern 100 76-8 
4 per cent. Deb. Stock, Red. ..................-- 100 72-77 
Electric ; Limited, Nos. 1 to 112,100 ........ 2. 141i 
7 per cent, Cumulative Pref. ..................-- 8 .. 
4 per cent. Perp. 1st Mort. Deb. ................ 100 .. -100 
Ferranti Limited, 5 per cent. 1st Mort. Deb. Stock, lg 100 .. 
Electric Compan (1900), 5 cent, Cum. Pref... 10 .. :94 
4 per cent. let M ort. Deb. Stock. 00 .. -98 
W. T. Henley's Telegraph 4 Ordinary .............. 6 .. 12-13 
—— cent. Preferene . 5. 6- 
per cent. Debentures ................- eene 100 .. 107-111 
India Ri Rubber, Gutta Percha, ant and Telegraph Works ...... 10 .. 1841 
per Cent. Debentureennss . 100 .. 100-1 
Parker, Thos., Limited, Ordinarrer ggg 10 .. 14-15 
Telegraph Construction and tenance.............. 13 xd 
6 per cent. Bond. 100 101-104 
Electric Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1. 01-101, 00. 1 i-i 
— oent. Den: Stk. Certe., and Conv. .. 100 127155 
Bournemouth an e, 9 F REA RE 
——- 44 per cent. Cum. Pref., 7,501-15,000 ............ 10 . 94-10 
6 per cent, Cum. Second Bref., 15,001-22,500 .... 10 .. 104-11 
44 pe per cent. Debenture Stock, Red. ............ .10 . 1011 
Bromley (Kent) Electric Light and Power Co., 44 per cent. 
ae Ist and Ken 5 . 100 .. 102-108 
mpton an ens ary.. 2 % % % 06999099 ee 9* € eue = 
Cal mii cent, Preference 2 6 „ %% „6 eee Nos. 1-40, 000 3 e 93-104 
cu ectric 8u Oorp., Ordinary, Nos. as 
——— Nos. 20, OOl -W, Oo b — 9709 
Cambridge Electric Bupply Company, Ltd., Pipe: Ord. . "s - iof 
Central Electric ic Supply, L Ld.,4 per cent. Guar Deb. Stock 100 .. 106-1 
Charing Cross os. 1-70,000 ................ 5. 74-73 
[ cent. Cum. Prell. — 5b» 
—— “City Undertaking,” 44 p.c. Cum. Pref., 1-40,000 . 048-25 
per cent. Debenture Stock, Red. (Prov. v. Certa. rta.).. 100 — 101-103 
Chelsea Electricity Supply er" 6 .. 91-61 
i cnt 1 tur nb "0 aan 1 
t ndon, Ordinary.............. ecce eee ener — all x 
i 6 per cent. Cumulative Pref. .................... 10 . 18-14 
5 per cent. Debenture Stock .................... n — 1281-186 
gt per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) — 101-104 
Oounty of London and Brush Provincial, Ordinary........ € 74 
6 per cont. Cum. Pref. .......................... an 11- 
r cent. Debentures Prov. Certe. All Rd. 100 . 106-109 
Bdmundsons' Electricity Corporation, Ordinary, 1-50,000.. 6 æ 81 61 
—— 6 per cent. C1700 encase T d 
RORY fy on cent. First Mort. Deb, .................... 100 — 108-1 
Electric Lt. & Tractn. Co. ahem da 6 . 8 99.97 
5 per cent. Debenture Stock, Red .............. 100 .. 82- 
Folkestone Electric 8u oppi Da. yo Nos, 1-10,000.. 8 53-6; 
44 por m Deb. Stock, Red. 100 — 99. 
5 Hedd ing, Limited, Ord., Ms 135,000 .......... 14-8 
t., Ltd., Ord., 1-21,000 6 — 105-114 
— . 100 — 10 
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Name. paid. oe price. Name. paid. Last Š 
Kensington and Knightsbridge and Notting Hill 100 .. 105-106 British Electric Traction eS 1-500,000 & 60,001-90,000.. 10 . 9-10 
Kidderminster and D Elec. Ligh ting and Traction, Bret. 10 .. 93-104 = pee Ne e 15 m 12 
London Electric, Ordinary *e0950602009009900920000090099069009 5 e. M Buenos. . 6074 4.40 500. 8 oan 27. 
6 per cent. Pref . 2 ne 8 ee x ene ATTO AOS igrano Tram., 105000 V 8751 
VVV Red... "o ee 18.19 B. 6 e 197 0 6965659969696 5 ew 44 
8 cent. First Mortgage Debenture Stock .... 100 . 109-115 —— 5 per cent. Deb. Btock, Bed. re er rens 10 -~ 104-107 
34 per cent. Mortgage ture, Red. "9060906972909 .. 100 ee 2 ni Ca aft ar edel al PR ' 1-480,000. "90999050800008907€9*099096€9 1 ese 13-2 
Newcastle-u oe Electr ic Supply, Ordinary 2 6 „ 6 0 oe 4 ee 100 103 ct ot Birmingham Tramways, 5 eee Sent. Oui. Prei. c.o 5 eno 4 
Notting Hill | Hitt DB be, ec SN Qe] - a : 13-14 4 per cent. ist Mortgage Deb., 1-3,000 (1917) .... 100 — ite 
——— per cent. Firs Fus Mort. Debe , Nos 1-500 (Reg ) .. 9-102 Colombo Electric scare Block. Red Lighting, 5 per cent. 1st 
Oxford Electric, Ordinary, 1-96 ana 1. -14,510........... ; Js xd Mortgage Debenture Stock, Red. ............ vsseasse 100 es 10110 
—— 4 per cent. Debenture Mk. e 100 -99 Cork El c Tramways and nd Lighting Oo., Ordinary.. 10 .. li 
C 4j per cent. First Bene „ o e ++ 100 ~ 11 
Shares ntures 655 „%%% %„„%„ „„ „6 „6 „60 ee — REKETE 22 6 „„ „ e 
thfie M kets Electric Supply, Ltd., d.,1-12,000.. 5 .. 5-34 xd Dublin United Tramways (1896), Ord., Xoe. 1-60,000 .... .. 10 — 1915 
= Scent rep eed ll 90 —— 6 per cent. Pref., Nos. within 1-60,000 16 
35 ⁵⁵ E m. Tad —— 34 per cent, Mort, Debe, 13,000,104. ..... .. 100 Z B497 
dt. James’s and pu Mall, Ordinary, 101-90,080 ........ us I EA 88 Laapertal 7 — ig S De tes 8 = 1 
— M per cant. Deb. Oda d. W bf 100 d 87-100 rr. ar cent. Deb Btock .. sand Ligbtng "per cout. — l£n 
ly Oo., Ordinary, 8-30, 0077 a sle o ane 0 an per cen 
Urban Ble per cenl, Posumulative Pret Preference, 50,001-80,000 ; - 4 5, 4 A » Nos. 200001400 000 es. VF : 5 E 35285 
* 5 per cent. Cum. Pref., 110, 101- 138, Iii. 5 s es o pe elg rra and District Lighting an ad Traction, Pret... S. EET 
ndon Un b per cent. Cum. Pref. ...... s NP - 
4 per cent. ist Mt. Db, Stock, Red. .. .. . 100 — 101-108 
Electric 5 Metropolltan Electric Trams. 15500081. 1000 001-1,314,016 1 . 3/16-6/16 
100 92.95 5 per cent. Cum, Pref., 500 ni 814,016 .......... 1 * rSn" 
Central London, Ordinarr z een 88.101 New General Traction, Ordinary .............. e eee ie ox " 
4 per CONG. r m — 85.89 6 per cent. Cum. Pref. ..- „ i 1155 . 100 2 irs 
«€.0069606022020í0000609999 no t. tures, 1 è s 
— — Ake. Deb. Bock (Prov. Ser dta fuly pad. 100 — S 6 Hyde 7. Ordinary ee 10 — 104-108 
100 49-52 TN 
City and South London, Consolidated Ore SUV WA $a Q6 115 per cent. Cum dO MAGNO a ie UE 19 E 155105 
— 4 per cent. De nture Stock „% %%% %%% „„ „„ „6 „ „6„ 100 T! se Perth Ei Elec Tr Tramw ys (W. en is er cent, 1 001.40 Deb. Stk. 100 S -102 
— — 5 per cent. Pref. Btock 91 9692959555255 6 „ 6 „„ „„ ence 100 as ns 2 Potteries Electric T. 1.20700 1 10 e 85 J; 
oe » » "86! ede te dr etn or im 72 oan 6 per cent. Cum. . Bret., 800 6 6 6% %% „„ 0 (KEELEY) 10 e 1 
"Lead, E 5 V 4j per cent. Debenture Stock . . . Z 103-106 
Liverpool 18 80 s 1. r cent. pl. m . = e "718 South 5 Blectric Traction and Power Company— i i 
4 per cent. Mortgage Debentures, Red., 1-1,700.. — — 108-104 2101155 88 VF 
Waterloo and City, VVV - — £528,093 44 per cent. Debenture Stock. — .. — 100 p.c. — 100 p. o. 
Electric Tramways.— Telephones.— 
tine, 1-260,007 . wb 1311 : 
Angio Arpermanent 6 per cent. Debenture Stock, 1888. . 00 .. 1221 National Telephone, 3 sr A deiade m ori in = 7 
Blackpool and Fleetwood Tramroad Varas ch eR el TR Um ee Ip AIME Cum. VVV "UO 3114 
Brisbane Tramway Invest., Lim., e d : 5 Pe —— 6 per cent. Cum. Seoond Pref. . € 9 » 9 „„ „% Q6 es „% 18 = 1 -144 
; per cent. Cum. Pref., Nos. 1-75,000 ............ ys 2 — cent; Non. Cum. Third Prei. E 5i 
c tp ne per cent. Deb. Stk., Red., Prov. Certa. ali pd. 100 .. 825 8 per cent. Deb. 8 Red 5 100 =- 8485 
e Aris gent, e Ord, QS 10 104-103 —— 4 per cent. Deb. Stock, Red. — 2 100 _ 99-101 
— ere cent. 1st Mt. Debe., Nos. 1-6,250, of £ D each 40 . 105-105 p.c. | Oriental Telephone and Blecteic Company ß - i1 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Miles of 
Traffic Returns for Increase or Acoounts for past year. 
week decrease. een 72 
- JJ 
0 assengers | Car miles - e e 
Ending 1904 | 1905. | Week. 5 1904. | 1905. | Ending . carried, ran. Enger mile. | track. 
3 e Mar 12 1 m | 888 | 4 22⁰ + 9.785% 191 | 19t 37, 951 | 9,099,715 794,641 | 088 13% 1,370 93 
VV „ „% MS 1 d$ p+ e| Po 8 j Med 12,505 — 2,979276 | 290,099 100 |1034 1,560 | 44 
B Tramways ...... " £I. ue = = | ME. | = m = = — 
Sooper Corporatia c 2 4 , gale irano | oahi oa penze aee DERE! meae n | gr) xme | Taa 
poe ots 5 „ 12 215 235 | — 22 — 105 163 164 Dec. 51 30,925 | 2,049,677 | 584,989 | 362 | 1268! 1,952 | 6:90 
BOAT Corporation „ „ 15 1.705 1,669 + 35 + 8,322 | 58 38 March 31 85,704 | 17,761,605 | 1,896,247 | 115 |1075| 3,430 | 597 
Bournemouth Corporation.. » 9 | 905, 809 + 9 | = 101 103 — E = = [obese = = 
Bradford Corporation ........ „ 15 5,493 3,349 + 35 7744 — — — — Pod hee — — 
ion ........ ias 55] 762 816 — kl + 2, 2.464h 74 6) i òl! — 10,432,508 | 1,031,928 100 | 10°10 — — 
B . „ 11 4,343 ! 4,254 + 68 — | Sly 514 Dec. 31 223, 480 41, 192,899 5, 724,114 150 9:38 | 4,348 — 
Burnley Corporation ........ „ 12. 875 710 | + 163 — 10 7 = — — — . — — — 
Burton Corpor-tion .......... Iw 9 281 — — 8 1 — — — — — | a ill = — — 
„ aea e (onda te | 445 | E. Peng Es E ^, 31 — | 2216585 320,12 — | — | — | — 
Central Tendon: Company. „ 12 7119, 7,112 |4 7 + 757% € 6 „ 311367,225 | 45,305,110 | 1,276,57la 187 | 66a, 59,076 | 3566 
City & South London Railway) . 15 3.101 3.09) + 11 — 5283h) 6 64 „ 31 165,003a 19,069, 319 = „ . 
| ; 
ak oe AO “SAPS CIE PE 9B eee ee ab = = — ee 5 EP 
5 * KS 1 | 183 2 » 32 a 287 7775 7-25 March 319 12,341 | 2,360,735 | 254,279 125 1165 1.07 | 9:36 
UOL uero is — 3 — — — — oe — — — 
redes opis "Rlectrio Bye gr xí AS 103 : 91 | + + 1015 — — Dec. 31| 5,796 564,796 102,087; | 3°81 |15:62 359 | 768 
Dublin U. T., electric aa... „ 11| 3450 | 3,627 |- 175 1 — 46 | 46 | March 31 126,121 | 24,553,133 | 3,429,556 |123 882 2,741 | 506A 
Dublin 8. District, mene . : E 19 749 | 751 , 2 T 22 , 22 May 15 35,874 | 9,084,522 752,814 | 0-93 11.276 1,630 | — 
Fast Ham Corporation Eb T | 629 | 528 |+ 81| + 8,736 |1075 1075 March zig 25 341 | 9,971,337 | 650,224 („ | 935, 23,357 | — 
F dk SN . 12 12,958 | 12.935 + 8 ue Ei 1200 May 319 655, 5/2 | 177,179,549 14,008,750 0˙88 1125 | 5,489 b| 740d 
1 % % „ „% „%% „% 9 | , 1 * m. ry 3 | w — — pd = — — — usum 
Audderabeld Corporation. „ 5 Lore 1.04 f 3 — j 3 | 34 | March3l 55,5816 9,738,213 | 1,218,539 |14 |1114| 1,618 | 63e 
Hull Corporation, E. 8........ E 12 | 1,969 1,744 |. + 225 + 7,773 25 19 „ 31 87,707h | 21,065,999 | 2,218,696 | 100 9°49 | 5,001 5:0 
Ilkeston Corpora tion TE (m. 4 | 180 = = = ES a = = = scd ees = — 
Kirkcaldy Corporation ..... si * — E — — | — = x = — . 
Leed z — 99 15.280 77 77 March 294,262, 656 57,239,779 5,773,651 1:11 1091] 3,285 s 
Liearpool "Corporation. c E I$. gcos 9.978 — 74 $ 3015 100 lei Dec. 51/504,304 (108,906,472 11,705,425 1-11 |10:34| 5,000 | 688 
Liverpool Overhead Railway... „ 12 1,535 | 1,514 | + 21 + 552h. 154 154 June 50 79,252 10, 466, 126 986,185a 2182 |19:50g, 5,110 — 6 
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|. NOTES. 


Indiarubber.—In the Bulletin of the Colorado College 
Museum for December last there appears a description of 
a new indiarubber. plant, the Pieradenia odorata utilis, 
belonging to the order composite, and plentiful near Buena 
Vista, Colorado, U.S. "The roots contain from 5 to 12 per 
‘cent. of rubber. The crowns of the plant contain about 
‘the same proportion. The less permanent parts, such as 
‘leaves and seeds, have little or none of it. 

The MoMillan Memorial Fund.—We have received 
from the Institution of Electrical Engineers a second list 
‘of subscribers to the above fünd, which covers all sub- 
‘scriptions received from the 5th to the 18th inst. inclusive. 
The amount of these subscriptions is £189. 10s. We trust 
that the interest in the fund will be maintained until a con- 
siderably larger sum has been realised, as there are a large 
number of associate members and associates who have yet 
to send in their quota. 

Books Received.—We have received from the pub- 
lishers, Messrs. Blackie and Son, Limited, Parts 1 and 2 of 
" Elementary Geometry, by Cecil Eawkins. These two 
‘books are each published at 2s, and deal with the geometry 
‘of the straight line, the circle, and plane rectilineal figures. 
-Messrs. Merritt and Hatcher, Limited, the publishers, have 
‘sent us a shilling book on Oil-Engines: their Selection, 
Erection, and Correction,” by Mr. W. A. Tookey. This 
book deals with the maintenance of oil-engines, and contains 
‘some useful information for oil-engine attendants. Prac- 
‘tically all the standard types of oil-engines are illustrated 
‘and described in this book. 

The Iroquois Theatre Fire.—The enquiry into this 
‘terrible fire at Chicago, by which some 575 persons lost 
(their lives, has led to three charges of involuntary man- 
laughter. The operator of the electric searchlight which 
actually fired the drapery which started the conflagration 
is not amongst these. It was proved at the enquiry that 
he had called attention to the dangerous proximity of 
this inflammable material to his arc light. In consequence 
of this the jury exonerated him. We are pleased to see 
that amongst those charged are a building commissioner and 
.& building inspector, both public officials, who presumably 

did not enforce the powers vested in them. 

Electro-Harmonic Society.—The last of the society's 
‘smoking concerts for the season will be held this evening 
(the 25th inst.) at the Holborn Restaurant, King's Hall, 
commencing at eight o'clock, and a capital variety enter- 
tainment has been arranged. Vocal music will be provided 
by Mr. W. Maxwell and Mr. W. Forington, and instru- 
mental by Mr. Arthur Smith and the orchestra; while 
Messrs. Astley Weaver, Alexander Watson, and Frederick 
Chester will contribute humorous sketches, recitations, and 
a ventriloquial sketch, etc., respectively. Tho musical 
directors are Prof. A. E. Izard, R.A.M., and Mr. T. E. 
Gatehouse. The chair will be taken by Mr. Wm. Mordey. 

Electricity in the Far East.—We learn from the 
Western Electrician that a private corporation, having a 
capital equivalent to £26,823, is planning, unless prevented 
by war-time conditions, to provide an electric light system 
for the city of Harbin, Manchuria, which is the principal 
base of the Russian army. This city is divided into three 
sections, known as the old town, the river town, and the 
administration town. It lies 600 miles north of Port 
Arthur on the Trans-Siberian Railway, and has been 
developed by the Russians so rapidly that it has become 
a centre of industrial force in the affairs of North-Eastern 
Asia. Thecorporation mentioned also propose to construct 
‘an electric street railway connecting the three sections of 
the city. 
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Wireless Telegraphy.— The arrangements made by 
the Belgian Government for the sending of commercial 
messages by wireless telegraphy from Nieuport to the 
Dover-Ostend steamers have involved the establishment of 
a new Marconi station at Nieuport-Bains. The new station 
is equipped with the latest apparatus, and the staff of 
operators will maintain a continuous service. Other 
information recently to hand in connection with the 
Marconi system is to the effect that an agreement has 
been signed between the company and the Great Western 
Union Telegraph Company in the United States. Under 
this we gather that the latter company will utilise the 
Marconi system, and that a special code for this purpose is 
being issued to the offices of the company in the N 
States and Canada. 


Electricity and Fires. — In our correspondence 
column this week will be found a letter correcting a state- 
ment which was made in a note in our issue of Feb. 26 on 
the above subject. In the preparation of this note we 
were led to believe from our esteemed contemporary, the 
Canadian Engineer, that there had been a very large 
number of fires in Montreal due to defective electric 
wiring. We find now that the number of fires quoted waa 
for the whole of the United States, and not from Montreal, 
as we then stated. Mr. K. B. Thornton, the superintendent 
of the mains department of the Montreal Light, Heating, 
and Power Company, rightly justifies the work done under 
his department by the fact that very few fires occur. In 
fact, during the three months in question, there was only 
one conflagration which could be traced to defective electric 
wiring. This shows that even with overhead mains safety 
can be ensured if due care is taken in supervision. 


Wireless Telegraphy for Lighthouses.—Reply- 
ing to a question from Mr. Henniker Heaton as to whether, 
with a view to the preservation of life at sea, he was 
arranging for all lighthouses and lightships of the United 
Kingdom to be connected by wireless telegraphy, the 
President of the Board of Trade stated that preparations 


were being made by the Trinity House for the fitting-up 


of wireless telegraphic apparatus on certain of their light- 
ships on the East Coast, by way of experiment. The 
matter was being pushed forward, and an agreement for 
the use of patent rights had been drawn up, and was now 
being considered by the various departments interested. 
Permission had been granted to Lloyd’s to establish a wire- 
less telegraphic station at the Fastnet. In regard to other 
light stations, many of which are already connected with 
the shore by cable, the President could not say at the 
present juncture to what extent the system would be 
employed. 

The Metropolitan Electrification.—On Tuesday 
last Mr. A. E. Ellis, the general manager of the Metro- 
politan Railway Company, took a party of experts over the 
Baker-street to Harrow and Uxbridge line on an electric 
train. The trial trip was a most successful one, and gave 
an excellent opportunity of inspecting the new type of 
first and second corridor cars built for use on this line. 
These cars are 524ft. long, 8ft. 9in. wide. In general 
design they are not unlike other cars now at work on 
electric railways, in that the exits are at the ends of the 
cars only. They are heated and lighted by electricity. 
The equipment on the Neasden power station is making 
good progress. These works when completed will contain 
machinery of 14,000 h.p, capable of working up to 
17,000 h.p. during heavy loads. The electricity will be 
distributed at 11,000 volts, and then transformed down to 
600 volts at the nine sub-stationg along the line. It is 
hoped to inaugurate the electrical service on the above 
line within a few months. 
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British Electrical Superannuation Fund.—The 
annual general meeting of the members of this fund was 
held on Wednesday, the 16th inst, when Mr. C. G. 
Tegetmeier took the chair, through the indisposition of Sir 
Ernest Spencer, M.P. We have received a report of the 
chairman's speech, and also a copy of the annual report of 
the managing trustees. From this we gather that the 
membership has now reached the number of 183, of 
whom by far the larger proportion are employed 
either directly by the British Electric Traction Company 
or by companies associated with them. There are now 
some 50 companies who have joined the fund. The Chair- 
man, in the course of his speech, regretted that other firms 
in electrical business outside the immediate circle of the 
British Electric Traction Company's organisation had not 
availed themselves to a larger extent of the fund. Another 
point which we notice is that 45 members left the fund 
during the year. If this rate of withdrawal were to go 
on, the fund, we are afraid, would cease to serve the 
purpose for which it was organised. 

The Locomotion Problem.—Mr. Charles Bright 
chose this subject for some lectures given before the 
Uxbridge Literary Institute. The general trend of Mr. 
Bright's opinions is orthodox, in that he advocates electric 
tramways for outlying areas, while doubting their efficacy 
for the relief of congestion in overcrowded streets. Speak- 
ing of the effect which electric tramways would have in 
improving the position of agriculture, the author stated 
that there were two causes which contributed principally 
to the depression in that branch—+.e, the deficiency of 
labour and the need of cheap and speedy means of transit. 
He considered that by linking up certain towns and villages 
both these difficulties would be largely overcome. We are 
not quite clear that the first difficulty is to be so easily 
solved, because the surplus labour in the towns is not, 
as a rule, of the class required on the land. In fact, the 
reverse is quite as likely to be the case, as with increased 
means of communication it will be even more difficult to 
keep the agricultural labourer on the land. Mr. Bright 
proceeded at the end of his lecture to advocate company 
control for interurban traction systems. 

The Allis-Chalmers Reorganisation —A few weeks 
ago we notified the fact that the Allis-Chalmers Company 
were entering the field of electrical manufacturing in the 
United States, and that they would be active competitors 
with the other large firms who have hitherto held almost 
a control of the American market for heavy electrical 
engineering contracts. We now learn that the firm has 
concluded an alliance with the Bullock Electrical Manufac- 
turing Company, which will enable them immediately to 
fulfil orders for electrical plant. This latter firm have as 
their engineer Mr. B. A. Behrend, who in years past con- 
tributed a number of articles to our columns. Under his 
design apparatus covering the entire field of all direct and 
alternating current working have been standardised. The 
firm have manufactured some of the largest types of poly 
phase alternators and synchronous motors made in the 
United States. We also understand that they are taking 
up the manufacture of tramway equipments. The directorate 
of the Allis-Chalmers Company is also being reorganised, 
Mr. Charles Allis retiring from the position of president in 
favour of Mr. B. H. Warren, who was formerly connected 
with the Westinghouse Company. 

Parliamentary Bills.—The report made by the Board 
of Trade upon all the Bills and provisional orders for the 
session 1904 does not indicate satisfactory progress. There 
is a marked falling off not only in the number of Bills for 
new works, but also a much larger decrease in the total 
amount of money proposed to be raised. Thus, the total 


number of Bills this session relating to railways, canals, 
tramways, and the supply of electricity, gas, and water is 
159, as compared with 188 last session. The total amount 
of money proposed to be raised is £37,825,761, as compared 
with £75,287,015, a decrease of practically 50 per cent. 
The Bills which might have been expected for the improve- 
ment of the traffic conditions in London are hung up owing 
to the Royal Commission on London Traffic, which has not 
yet issued its report. There are 15 Bills relating to elec- 
tricity and the supply of electrical energy, for which the 
proposed capital is over 12 millions, although in seven cases 
the capital required ie not stated. In the majority of these 
Bills the powers sought are beyond the scope of the Electric 
Lighting Acts under which provisional orders are granted. 
There are 39 Bills relating to tramways, involving the con- 
struction of some 228 miles of tramways and the spending 
of £5,525,971. The falling off in this class of Bill is not so 
great as in other sections of the report. 


Australian Patent Law.—The following new regula- 
tions in connection with patent law in Australia will be of 
interest to our readers. The information has been forwarded 
to us by Messrs. W. P. Thompson and Co. We gather 
from it that the Governor-General in Council of Australia 
has decreed, in accordance with the new Federal Law, that 
patent applications for Australia can now be formally made 
at the custom house of the capital city of each state. 
Applications so filed will be marked with the date, hour, 
and minute of receipt, and the applications will be sub- 
sequently recorded at the Patent Office as having been filed 
at that date. Applications thus filed will not be merely 
taken in order of their dates, but they will be held to be 
dated as far as regards novelty from the date of actually 
filing at the sustom house unless dated under the conven- 
tion. Under the convention nearly all the principal 
countries and colonies have agreed to grant the right to 
a patentee who has filed an application for a patent in one 
of the countries or colonies to date any or all the other 
applications he may make for the same invention in other 
realms during the year as of the date of his original first 
application. The application in Australia can either be a 
provisional one or a complete. The fees and stamp duties 
are just double those of an application for Great Britain 
and Ireland. 


Water-Vapour.— At the monthly meeting of the 
Royal Meteorological Society, held on the 16th inst., Mr. 
Richard H. Curtis delivered a lecture on this subject, 
illustrated by experiments and lantern slides. After 
explaining that water-vapour is water in the state of a 
gas, he proceeded to speak of the processes of evaporation 
and condensation, and showed that the capacity of the air 
for moisture varies according to the temperature. The 
amount of vapour in the air has a great deal to do with 
our personal comfort. A dry cold air is not so unpleasant 
and does not feel so cold as a damp air, although the 
temperature of the damp air, as shown by the thermometer, 
may be higher than that of the drier one. But our sensa- 
tions are often at variance with the thermometer, and this 
generally so because of the way in which they are affected 
by the vapour of the air. If the air be dry, & degree of 
heat can be enjoyed which would be simply unendurable if 
it occurred with a humid atmosphere. The amount of 
vapour in the air is ascertained by means of an instrument 
known as a hygrometer, various patterns-of which were 
shown by the lecturer. He then referred to some 
phenomena of the atmosphere in which water- vapour 
plays a leading part, and described the formation of dew 
hoar-frost, fog, cloud, halos, rain, snow, and hail. The 
lecturer concluded by saying that he had tried to show 
how a particle of water may be taken from the ocean and 
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stored away invisible in the atmosphere above it; how 
that particle may travel for many miles to distant parta of 
the globe, and then by the action of another of Nature's 
processes be changed back again into water and fall once 


more upon the ground beneath. There it may unite itself [: 


to other similar drops and together form a tiny stream, 
which may gradually grow to the dimensions of a river, 
and once again our drop of water may find itself a con- 
stituent part of the ocean, to repeat its pilgrimage and 
carry on the part it is destined to play in the economy of 
Nature. ; 

Rating of Machinery.—An influential and well- 
attended meeting of members of Parliament favourable 
to the Rating of Machinery Bill was held on March 22 in 
one of the committee rooms of the House of Commons. 
Sir William Holland presided. The meeting expressed 
their satisfaction at the result of the debate on the second 
reading of the Bill on March 18, when a substantial 
majority was obtained in spite of a small House and a 
somewhat unexpectel debate. The desirability of removing 
the objeetion taken to the provisions of the measure by 
members of Parliament representing particular localities 
in England was considered, and in view of the miscon- 
ceptions which apparently exiet in these districts as to 
the effect of the operation of the Bill, it was decided to 
immediately appoint a sub-committee for the purpose of 
taking steps to satisfy these particular opponents that their 
apprehensions are, in fact, without foundation. The final 
form ôf the sub-committee was not absolutely decided upon, 
but the following members of Parliament were elected to 
act, with power to add to their number: Sir W. H. 
Holland, Sir W. H. Houldsworth, Sir W. E. M. Tomlinson, 
Sir Edward Strachey, Sir John Rolleston, Mr. Alfred 
Emmott, Mr. D. J. Shackleton, Mr. George White, and 
Mr. Edward Chapman. The feeling was also expressed 
that the Machinery Users’ Association should, through its 
officials, act in direct co-operation with the above sub- 
committee. : 

New York Electric Railway.—The New York 
Central Railroad Company have decided to electrify some 
40 or 50 miles of their lines extending from the Grand 
Central depót in New York City, and not only will all 
the suburban traffic be hauled by electricity, but at the 
extremity of the electrified portions of the line the steam 
locomotives will be detached from the heaviest ‘through ” 
trains, which will be brought down to the heart of the city 
by electric traction. The contract has been awarded to the 
General Electric Company, of Schenectady, U.S.A., and its 
magnitude is shown by the fact that it includes eight 
Curtis turbo-generator sets, with the requisite auxiliary 
plant, and 30 electric locomotives of 2,200 h.p. each. The 
turbines will be four-stage machines, working at a steam 
pressure of 200lb. per square inch. The locomotives are to 
be the most powerful in the world, steam or electric, and 
will mark a very distinct advance in electric locomotive 
design. The specifications require that each should 
be “guaranteed capable of hauling a train weighing 
500 tons a speed of 60 miles an hour. The largest 
steam locomotives have been found capable of developing 
at a maximum 1,500 h.p.—700 h.p. less than of the new 
electric locomotives. Each of these latter will be equipped 
with four 550-h.p. gearless motors, with the armature built 
up on the axle, and the motor frame built into the truck, 
acting also as a truck frame. The multiple-unit system is 
to be employed for the control of these immense loco- 
motives, so that two of them working together can draw 
with ease the biggest trains that the New York Central 
system has ever known. The continuous-current system 
will be used. This innovation on the part of one of the 
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largest trunk systems in the world marks an epoch in the 
annals of railway traction, and may be expected to go far in 
determining tho value of electrical motive power for very 
heavy suburban traffic. 


Three-Phase Traction.—In our last issue there was 
an announcement that Messrs. Bruce Peebles and Co. had 
secured a contract for the complete equipment of an elec- 
trical railway in Canada which will run on the three phase 
system. The firm is to be congratulated on securing this 
contract in the face of American competition. We aro 
able now to give further details of the line. The railway 
runs through an agricultural district of Canada, the first 
portion of which connects London, Ontario, through the 
city of St. Thomas to Port Stanley on Lake Erie. This 
portion of the line is some 30 miles in length. As soon as 
this has been equipped for electrical running, the remaining 
portion of the line between London and Hamilton will 
be electrified on the same system, which will bring 
the total lenyth up to 160 miles. The Ganz system, 
for which Messrs. Bruce Peebles and Co. hold the sole 
English rights, has been adopted, and for this particular 
line they have guaranteed figures which show a saving of 
30 per cent. both in first cost and running cost over con- 
tinuous-current or single-phase systems. The power will 
be transmitted at 10,000 volts, 25 periods, and will be 
transformed down to 1,000 volts for the motorcars, of 
which there are 10 in number, each motorcar being 
designed to go at a speed of 30 miles an hour on the level 
and 15 miles an hour up to grades of 1 in 25. Each car 
holds 50 passengers, and is capable of hauling either freight 
or passenger trailer in addition. The line is built partly 
across private right of way and partly across public roads, 
as is the case with urban railways in Canada and the United 
States, and considerable interest will await the results in 
practice. The line is under contract to be completed in 
six months from date. 

An Oil-Cooled Transformer Judgment. — The 
proceedings taken by the Westinghouse Electric and Manu- 
facturing Company in the United States Circuit Court for 
the Eastern District of Missouri to restrain the Wagner 
Electric Manufacturing Company from infringing Clause 4 
of United States Patent No. 366,362 for alternating-current 
transformer construction have proved abortive. This clause 
is as follows: The combination, substantially as described 
(in specification), of an electric converter constructed with 
open spaces in its core, an enclosing case, and a non-con- 
ducting fluid or gas in said case adapted to circulate through 
said spaces and about the converter.” The object of the 
defendant company’s oil-cooled transformers—the subject 
matter of the litigation—is, according to the specification, 
“to provide a simple and efficient converter which will not 
become overheated when employed fora long time in trans- 
forming currents of high E M.F., and which will bethoroughly 
ventilated " The plaintiff company had been successful 
in a suit against the Union Carbide Company, of Niagara 
Falls, in consequenee of which the Wagner Company had 
modified its transformer construction ; but its validity was 
still disputed by the plaintiff company. Judge Adams, 
after pointing out great dissimilarity between the plaintiffs’ 
and defendants’ devices, decided that he could not construe 
the verdict in the Carbide case as giving the plaintill com- 
pany the monopoly of all means by which the external and 
internal surfaces of the heat-producing parts of a converter 
can be cooled. This view would preclude the use of any 
and every other device looking toward the accomplishment 
of the main object —namely, the circulation of oil through: 
out the heat-producing parts of a converter. He, therefore, 
gave his decision as follows: “First, that the transformer 
now being used by the defendant is not within the true 
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meaning of the patent itself an infringement of Clause 4; 
second, the construction which I have placed upon this claim 
is in harmony with the cotemporaneous and continuous 
construction placed upon the same claim by the patentee 
himeelf, and by the plaintiff company ; third, the plaintiff 
company by its own conduct is estopped from claiming the 
contrary.” We are very pleased to hear of this result. 

London Chamber of Commerce.— We have received 
the council’s twenty-second annual report, presented to the 
members yesterday, which contains a concise and complete 
review of the very extensive and varied operations of the 
Chamber and its numerous committees during the past 
year. The subjects dealt with by the Chamber included 
commercial education, the fiscal question, Anglo-French 
relations, the proposed port authority for London, various 
electrical matters, and the fifth congress of chambers of 
commerce of the Empire. The removal last autumn to 
more commodious premises in Oxford-court, Cannon-street, 
has materially facilitated the business of the institution. 
The revenue for the year reached the record figure of over 
215,000; but, in view of the wide scope of the Chamber's 
operations, the possibility of increasing, voluntarily or 
otherwise, the low rate of subscriptions has been 
contemplated by the council. The Electrical Trades 
Section, by communication with the Departmental 
Committee on Electricity in Mines, elucidated the 
position of the English electrical industry, concerning 
which certain evidence given before the Departmental 
Committee was calculated to create misapprehension. 
Support was given to the recommendations of the Mansion 
House Committee regarding the Port of London Bill, and 
in connection with the income-tax assessment of London 
agents of foreign firms the section recorded its opinion 
that agents in this country should be chargeable with a tax 
upon the profits made by their foreign principals in the 
United Kingdom. The section also considered the Supply 
of Electricity Bill and the Workmen's Compensation and 
Employers’ Liability Acts. The Postal, Telegraph, and 
Telephones Committee were instrumental in obtaining the 
reduction from 5jd. to 44d. per word for telegraphing 
direct to Russia, which is to come into force not later than 
July 1, and also decided upon the means to be taken for 
demonstrating to the Postmaster-General the necessity for 
extending the underground telegraph system consequent 
upon the frequent breakdowns in the overhead-wire system. 
The report impresses one with the invaluable and con- 
stantly increasing work performed by this energetic 
institution. 

Post Office Telephones.—On Tuesday last Lord 
Stanley gave, in the House of Commons, a good deal of 
information respecting the Government telephone work, 
for which £3,000,000 was voted. He said that in previous 
years sums amounting altogether to £4,300,000 had been 
voted for the telephone service of the Post Office. The sum 
now required was for trunk lines and exchanges in places 
where there was now a great demand for telephones. The 
telephone was extending to districts not reached by the 
telegraph. Of the £4,300,000, there had been spent on 
trunk lines, £2,180,000; exchanges in London, £1,495,000; 
in the provinces, £262,000; and on telephone requirements, 
£235,000 ; leaving a balance of £136,000, which would just 
carry the Post Office over the present financial year. Out 
of the £3,000,000 now asked for, roughly £1,300,000 
would be set apart for trunk lines, £1,500,000 for 
exchanges in London, and £200,000 for expenditure in 
the provinces. This would carry them on for five years, 
but if the demand for telephones increased, probably 
the House would be asked to grant a further sum. 
The number of conversations that had taken place during 
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the year by telephone was 12,895,883. The capacity of 
the London plant provided for 40,000 subscribers. They 
had now 15,292, or a third, and the number was increasing 
largely. An exchange was to be opened at Hampstead, 
and another was in progress at Ealing, to provide for 2,000 
subscribers. In London there were 1,094 miles of under- 
ground pipes and 110,128 miles of wire in connection with 
the system. As to the provincial exchanges, the number 
of subscribers had increased from 1,259 at the end of 1899 
to 5,000 at the present time. In the central exchange in 
London the receipts from March 1, 1902, to March 31 last 
year had amounted to £61,000. As to the actual profite, a 
great deal of the capital was lying idle and waiting to be 
developed. There had been such a large increase since last 
year that he was sanguine enough to believe that in another- 
year they would be a paying concern. The profits had 
jumped from £6,000 to £48,000 in one year. They were 
not competing with the National Telephone Compauy in 
areas supplied by that company ; the intention of the Post 
Office was to supply places which, under present circum- 
stances, would never be able to get the telephone. The 
purchase of the undertaking of the National Telephone 
Company by arbitration would be a very expensive matter, 
and he, personally, was much more inclined to accept sn 
alternative policy, and come to an amicable agreement with 
the company. This matter was not in any way bound up 
with the present grant. Any agreement with the company 
as to purchase would have to come before the House of 
Commons for ratification, and it would then be' fully 
discussed. 


“The Wisconsin Engineer."—We have received the 
quarterly volume of this journal, which is the organ of 
the University of Wisconsin, dated February, 1904. It 
contains an interesting article on the New York rapid 
transit system, with illustrated details of construction. 
The following paper by Mr. C. F. Burgess on some uses 
of electricity in the working of metals is an excellent 
general survey of what has been done in a large number of 
directions. The author commences with a reference to 
electro-plating, and describes the later developmenta by 
which metal are cleaned by means of eleetrolysis. Electric 
welding and electric heating are also described, and, 
in conclusion, reference is made to the electrolytic 
forge, which was introduced some 10 years ago. The 
use of this consisted in placing an iron rod in a solution 
of common washing soda, and heating it to the welding 
temperature by an electric current. The cause of the 
heating is the current which liberates a layer of hydrogen 
around the iron, which forms a high-resistance envelope, 
and hence becomes a source of great local heating. The 
advantages claimed for it were rapidity, cleanliness, and 
the impossibility of forming a scale or introducing 
impurities on account of the reducing action on the 
hydrogen, but in spite of these claims the liquid forge has 
not become of practical importance on account of one 
serious objection, which is the expense for power. Thus, 
to heat an iron rod din. in diameter requires 50 amperes at 
250 volts, or 17 hp. Mr. Burgess then described some 
experiments which were made in the Wisconsin laboratory 
to obtain the same heating effect with an expenditure 
of from 5 to 10 per cent. of this power by replacing the 
liquid with powdered graphite having a good conductivity. 
Measurements were made by using a round iron vessel con- 
taining the finely-divided graphite, the vessel constituting 
one of the electrodes to which connection was made to one 
of the terminals of the secondary of a transformer. The 
other terminal was connected to the rod to be heated, and 
the end of this was immersed in the graphite. The current 
thus flowing from the sides of the vessel to the rod placed 
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concentrically within it reached a high current density in 
the immediate neighbourhood of the rod, and thus produced 
heating. In addition to this heating, innumerable small 
arcs were produced at various points of contact between 
the iron and graphite, thereby increasing the heat. Either 
alternating or direct current serves equally well for this 


purpose, the pressure required being about 25 volts, and 


the current necessary somewhat less than that of liquid 
forge. As far as consumption of power is concerned, this 
method of heating would be entirely practicable. A difficulty 
in its operation, however, lies from the fact that where 
the heat is the most intense a cloud of the fine graphite 
arises, making the process a dirty one, as well as one 
wasteful of graphite. It is possible that by incorporating 
the graphite with suitable inert material this objection 
could be overcome, but the experiments were not carried 
far enough to determine this point. 


Action of Magnetic Fields on a Feeble Source 
of Light.—The discovery of the N-rays has induced Mr. 
C. Gutton to investigate whether magnetic fields would, 
like these rays, act on phosphorescent substances. As 
pointed out in a note recently read before the French 
Academy of Sciences, he carried along a magnetised rod 
a piece of pasteboard covered with spots of phosphorescent 
sulphide, . when the brilliancy of the phosphorescence 
augmented in the neighbourhood of the poles and diminished 
on the sulphide approaching the middle of the magnet. 
In order to eliminate the effect of N-rays as emitted by 
tempered steel, the author covered the magnet with a sheet 
of lead, above which the sulphide was carried along when 
in the neighbourhood of the poles. The phosphorescence 
again proved more marked than in the middle of the 
magnet. This shows the existence of an action of the 
magnetic field on the phosphorescent sulphide. This action 
takes place in a vacuum, as the experiment may equally be 
made with phosphorescent substances enclosed in a Crookes 
tube. The author next examined the action exerted by 
the field of a coil traversed by current. When the sulphide 
is carried along in the interior of the coil in a direction 
parallel to its axis, the luminosity is also a minimum in 
the middle, while on approaching the ends an increase is 
noted. If the coil be so long as to have a uniform field 
throughout, the action of this field is nil. The field 
is, however, stronger in the interior than outside of 
the coil. Generally speaking, the action of a field 
is greatest when the field is less uniform. The 
action above described is remarkable for its extreme 
sensitiveness, as may be inferred from the following details 
given by the author. On approaching towards the 
sulphide, being protected against the influence of N-rays 
by a lead screen, a bismuth rod, or a testing tube filled 
with ferric chloride solution, the rather feeble variations of 
the field as produced by the substances proved sufficient 
to augment the phosphorescence. The phosphorescent 
sulphide proves sensitive to magnetic fields due to even 
very feeble currents. When placing the sulphide at a 
distance of lcm. from a rectilinear wire traversed by a 
current, and inserting between the wire and the sulphide 
some black paper and lead, arresting any N-rays and 
thermic effects, an action was observed even on throwing 
the current of a Daniell cell into a circuit of a resistance as 
high as 100,000 ohms. According to Prof. Blondlot, N-rays 
may be observed also by placing the source of rays in the 
neighbourhood of the eye, instead of causing them to fall 
on a slightly luminious body, when any objects slightly 
illuminated are much more distinct to the eye. 
Now the author shows the same to be true in the 
case of magnetic fields acting on the eye. On inspecting 
scraps of white paper placed in 8 nearly dark room, the 


author was able to distinguish them much more clearly as 
a magnet enclosed in a lead cover was placed’ in front of 
his eye. If a magnetic needle be placed before the eye, 
any slightly illuminated white objects are seen more 
elearly if the ends are in front of the eye than in the case 
of the eye being placed near the centre of the needle. 


Electro-Chemistry.—Mr. Bertram Blount delivered 
the last of his series of three Cantor lectures on the above 


‘subject at the Society of Arts last Monday. It was devoted 


to electrical furnaces. Considered from a general point of 
view, the electrical furnace had the advantage that it could 
produce exceedingly high temperatures at the point where 
this temperature was required. "These furnaces, however, 
could not compete in certain operations with a fuel-fed 
furnace, as was obvious from the fact that when the 
electricity was produced from a steam-engine, only about 
15 per cent. of the heat in the fuel was availsble in the 
electrical furnace. Mr. Blount classed electrical furnaces 
into two divisions : those in which there was an arc, and those 
which heated by means of the high-resistance of the charge 
through which the current passed. The arc furnace was 
not used much in practice, nearly all the commercial work 
being done by what might be termed the “resistance 
furnace." The products of electrical furnaces were 
characterised by the simplicity of their composition, 
all complex bodies tending to be split up into more 
simple forms at these high temperatures. Dealing 
with furnaces for the manufacture of calcium carbide, 
these, again, were classified as to the product. In one 
class of furnace the calcium carbide was tapped off, whereas 
in the other type it was produced in a large block, which 
was built up on the lower electrode. Although the purity 
of the tapped was higher than that of the block carbide, 
the latter was cheaper to produce. Now that this manu- 
facture was being carried on commercially, many improve- 
ments were being made, with the result that 1 h p. working 
continuously throughout the year could now produce 
14 tons of carbide, whereas two or three years ago a ton. 
was considered a good result. The manufacture of car- 
borundum—i. e., silicon carbide—had also been greatly 
developed during the past few years, and was now quite 
on a commercial footing. Mr. Acheson, who had 


started this work at N iagara, had also made a great 


success of the process for the electrical manufacture 
of graphite. The production of iron and steel in elec- 
trical furnaces was the last point dealt with in the lecture. 
Mr. Blount showed that, for economical reasons, the manu- 
facture of pig iron electrically, while easily done, could 
not be resorted to for commercial purposes, save in excep- 
tional cases. For instance, in a country where fuel was dear, 
water power cheap, and a heavy import duty on pig iron pre- 
vailed, there was a chance for the electrical process. He 
believed that it was being tried on a commercial scale in 
Chili and Peru. On the other hand, the manufacture of 
steel alloys or of steel from cast iron was commercially 
possible, and a few arrangements for carrying out such 
special work were described. The manufacture of zinc was 
at present a laborious and costly process, which he thought 
the electrical furnace would entirely reorganise in the near 
future, in the same way as it had displaced older methods 
for the manufacture of phosphorus and carbon bi-sulphide. 
The lecture was concluded by some experiments with elec- 
trical furnaces, which were quite successful. Calcium 
carbide, carborundum, and chromium were all produced in 
this way in the lecture theatre at the Society of Arts 
with the limited power available—:.c., 50 h.p. At the con- 
clusion of the lecture Sir H. Trueman Wood proposed a 
vote of thanks to Mr. Bertram Blount, which was heartily 
accorded, 
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THE LIVERPOOL, SOUTHPORT, AND CROSSENS 
ELECTRIFICATION. 
(Concluded from page 458.) 
PERMANENT WAY. 

The equipment of the permanent way is novel in certain 
respects, and in others may be taken as inaugurating 
standard practice for main-line conversion. Thus, while 
a third rail is provided and laid in a position fixed after 
consultation with other main-line railway companies, the 
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The third and fourth rails are both of equal section, and 
consist of mild steel of special high conductivity, the resist. 
ance being proved by teet to be not greater than 7} times 
that of pure copper. As a matter of fact, the average 
resistance is somewhat lower. The rails have been supplied 
by the North-Eastern Steel Company, of Middlesbrough, 
are of Vignoles section, weigh 70lb. per yard, and are in 
lengthe of 60ft. 

The third rail is supported at intervals of about 10ft. on 
insulators of reconstructed granite, held in position by two 
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Fic. 12 -- View of the Third and Fourth Rail Construction at Eccles Crossing. The b nding of the track rails can he seen. 


return circuit is distinctly new in design and execution. 
The details of the same can be followed from Figs. 12 
and 13, which shows the fourth rail laid down the centre of 
the track. Whilst the joints of both the third and the 
fourth rail are bonded in the ordinary way in the manner 
described below, the fourth rail is also cross-bonded to the 
ends of each running rail By this arrangement the 
troublesome bonding at the joints of the running rails is 


avoided, as also the complications involved by using an 
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elips, the centre of the rail being exactly 3ft. 114in. from 


the centre line of the track, and the top of the rail 3in. 
above the surface of the track rails (Fig. 13). These 
dimensions are those agreed upon by all the main-line rail- 
way companies at a meeting held at the Clearing House on 
Mareh 3, 1903, in order to obtain uniformity in case of 
electrical extensions on the third.rail system. Generally 
the third rail is placed in the six-foot way between the tracks, 
but oressionally it is brought outside the track to suit 
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FIG. 13. Section of Track showing Third and Fourth Rails. 


insulated fourth rail for the return. The furtber advantage 
is obtained that the running rails participate to a marked 
degree in conducting the return current, thus increasing 
the conductivity of the return circuit, with consequent 
reduction of drop. No collector shoe is provided 
on the train for the fourth rail, the current being 
delivered through the wheels to the ruuning rails, 
and thence, tbrough the cross-bonds, to the fourth rail. 
The installation of this rail also makes it a comparatively 
simple matter to renew the running rails without inter- 
fering appreciably with the continuity of the return circuit. 


special conditions. At all level crossings, ae in Fig. 12, 
gaps in this rail have been provided of such a length that 
there can be no risk whatever to tbe public; where these 
gaps occur tbe third rails are bonded with cable under- 
ground. Timber guarding has been provided at all the 
busy places on the line and in stations to prevent the 
possibility of any person coming into contact with the third 
rail, though even if they did so, the consequences, while 
unpleasant, would not be serious. The fourth rail is sup- 
ported on wooden blocks, and is placed in the middle of the 
four-foot way between the two running rails. 
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At most stations the third rail is interrupted and the ends 
are connected by cables to section switches. This apparatus 
consists of four knife switches, one for each end of the up 
and down line, which, in the ordinary way of working, are 
connected in parallel. By cutting out one of these switches 
in two adjacent boxes any part of the up or down line may 
be made dead. To provide for expansion and contraction 
due to changes of temperature in the rails, they are divided 
into sections of 300ft., and the joints between tbe rails 
making up this section are known as “fixed joints." The 
joints connecting the sections themselves are known as 
"expansion joints." At the fixed joints no provision is 
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Fig. 14. — The Collector Shoe and Attac* ment to Underframe of Bogie. 


made for expansion or contraction, this being concentrated 
at the expansion joints. The fishplates at the fixed joints 
are made as rigid as possible, and the bonds are four in 
number, two bonds being fixed in the web of the rail 
and two bonds in the flange of the rail. It was deemed 
advisable to use bonds of semi-flexible type, which have 
a conductor built up of parallel strands of copper ribbon 
or „flat wire" with solid copper terminals. They 
are thus sufficiently flexible to provide for any move- 
ment which may take place at the joints, and are more 
easily adjusted in case of any variation in distance between 
the bond holes at the time of construction. The bonds at 


F IG. 15. 


View of Motor-Driven Vacuum Pump. 


the expansion joints are four in number, of the same cross- 
section as those at the fixed joints, but all four are fixed in 
the flange of the rail. These bonds are also made of “ flat 
wire." The fisbplates at the expansion joints are of special 
design, and properly slotted to provide for any change of 
length which may take place in the 300ft. section. This 
system of bonding is carried out on both the third and 
fourth rails. The terminals of all the bonds are of solid 
copper, and are expanded in the bond holes by means of 
screw or hydraulic compressors. Each track rail is bonded 
to the fourth or negative rail by means of two flexible 
cable bonds. The bonds were supplied by the Forest City 
Electric Company, | 
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THE RoLLING-STOCK. 

The new rolling-stock has been constructed in the shops 
of the Lancashire and Yorkshire Railway Company. The 
trains consist normally of two first and two third class cars, 
as shown in l'ig. 1, the latter being at either end and 
equipped with two motor bogies, each bogie carrying two 
150-h.p motors, there being, therefore, eight motors per 
train. The current is collected by cast-steel slippers 
(Fig. 14) attached to a beam on each side of the motor 
bogie, which rub on the third rail. Both types of cars are 
60ft. long and 10ft. wide, being the widest carriages in this 
country, and have 8ft. wheel-base bogies fixed 40ft. bin. 
centre to centre apart. They are arranged with straight 
sides, mutchboarded below the side lights. There is a 
monitor or clerestory roof 6ft. 2in. wide, the top being 
12ft. 7Zin. from the rail level. The vehicles are painted in 
the company’s standard colours of brown and crimson lake. 
The motorcars have a luggage and motor compartment at one 
end. Access is obtained through entrance vestibules, which 
are recessed back at either end, the whole arrangement 
being so designed that the doors shall not project beyond 
the 10ft. width when extended. Immediately inside the 
compartments the seats are placed longitudinally against 
the side of the car, so that ample space is allowed for the 
inlet and outlet of passengers. The cars are otherwise 
fitted with cross seats and reversible backs with a passage 
between, the first-class accommodating two on either side 
and a total of 66 passengers per car, the third-class 
seating three on one side and two on the other, 


Fig. 16. The Dick-Kerr 152-h, p. Railway Motor. 


and a total of 69 passengers per car, the total 
accommodation in a normal train being in this way 
270 passengers. Between all cars vestibule gangways 
are provided, and it is, therefore, possible to pass from one 
end of the train to the other, only those between the first 
class being, however, for the use of passengers. . The finish 
and equipments of these cars are such as will be highly 
appreciated by the public. At the driving end of the 
third-class cars a luggage compartment is arranged for light 
luggage. Oak shutters on either side which roll down in 


blind fashion and close or open the whole length of. the 
compartment, have been arranged with the object of facili- 


tating the work of the guard. The underframes through- 
out are of steel, the side and centre sills being of channel 
section, each sill being trussed with rods passing over the 
bolsters to the steel plate headstocks. The bolsters are of 
steel channel, riveted to the underside of the sills, and sup- 
ported by straps. Central buffing and draw gear is arranged 
at each end of the trailer cars and the trailing end of the 
motorcars, the couplers being fitted with side guide springs 
to damp oscillation and lateral motion when passing over 
crossings and round curves. At the motor compartment 
end standard buffing gear is utilised to simplify the 
running or shunting of these trains if brought in contact 
with ordinary rolling-stock. 

All cars are electrically lighted and heated, the necessary 
switches being placed in the vestibule entrance of each coach, 
and so arranged as only to be accessible by means of a special 
key carried by the guard. "There is a through bell com- 
munication which enables the guard, by means of a special 
key, to give the motorman the signal to start from any 
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vestibule entrance on the train. The total weight without | axle boxes, the stirrups themselves bearing on the box tope 
passengers of each trailer car is 26 tons and of each motor- | by means of very stiff three-coil helical springs. A special 
car 44 tons, making the total weight of each four-car train | feature in connection with the axle boxes is that the fillets 
140 tons. The length over all is 248ft. 6in. on the journals are kept quite clear of the brasses, thus 
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Fie. 17. —Section of the 1€0-h. p. Motor. 


The motor bogie is entirely built of steol, and, as stated | avoiding a fruitful source of hot bearings. The gears are 
before, has an 8ft. wheel base. The wheels are 3ft. 6in. in | not split, but forced solid on to an enlargement on the axle 
diameter, an exceptional size in connection with electric | and keyed. 
traction. The weight of the coach is transmitted from the | The current, as already stated, is collected by cast-steel 
top bolster by means of elliptical springs to the swing beam, ! slippers on each side of the motor bogies (Fig. 14). These 
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Fic. 18. — Section through the Controller showing the two Power Cylinders 


the weight being transmitted thence in the usual method | slippers weigh about 90lb. each, and have so far given the 
by swing links to the bogie. Steel angles form the side | greatest satisfaction. On straight runs of third rail there 
frames ; cast-steel stiffeners riveted to the outside of these | are thus four shoescollectingat onetime. From theseslippers, 
form nests for the tops of the heavy helical springs which | which are suspended by forged slotted links from a wooden 
intervene between the bogie frame and the straight equaliser | beam carried on extensions on the bogie, a highly flexible 
bar. This equaliser bar is carried in stirrups below the lead of special construction is carried to a fixed terminal 
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from which the main cables pass to the controller. 
vacuum brake is used on the trains, thus making them 
adaptable for service with the company's other rolling- 
stock and locomotives at any time. The general arrange- 
ment of fittings and brake cylinders is similar to that 
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Fic. 19. — The Controller Open with Blow-Out M«gnets detached. 


already in use; the steam-ejector is replaced by a twin- 
cylinder geared vacuum pump (Fig. 15) driven by a 3-h p. 
600-volt motor; the uaual ball valves on the brake cylinder 
are dispensed witb, and an electrically-actuated valve is 


489 


peed 


struction is used in place of a whistle, a connection to the 
vacuum reservoirs enabling the air for blowing it to be 
supplied from the atmosphere. 

The motorman’s compartment, in addition to the con 
troller and switches for the main motors, contains a motor- 
man’s brake valve, a vacuum gauge, a single-pole switch for 
starting the brake motors, and fuses for the pump motor 
and brake control circuits. The motor compartments have, 
with the exception of the roof, which is covered with sheet- 
steel plates, been lined with uralite, the floor also being 
fireproof. In addition to the cable troughs in which the 
cables are placed for conveying current to the motors and 
equipment being lined with uralite, the whole of the floor 
over the motors is covered with the same material and thin 
steel platos. All the trains carry fire appliances, and 
ample steps have been taken to ensure safety in this 


respeot. 


As has been already stated, there are eight motors on a 
complete train, which drive on to the axles ba dE single- 
reduction gear. They are of the Dick-Kerr 4-À railway 
type (Figs. 16 and 17), rated to develop 150 b.h.p. at an 
armature speed of 470 revolutious. The weight of the 
complete motor is 6,050lb., the armature 1,920lb., and the 
gear wheels and housing 508lb. The conditions of per- 
formance which the motor has to fulfil, both as regards 
speed and high acceleration, have necessitated liberality in 
denen and in eonsequence they will give considerable 
overloads for short periods with a moderate rise in tempera- 
ture. The main features of the motor are similar to those 
of the standard traction type. The magnetic field is built 
up of steel shells, in which are four laminated steel poles, 
secured to the shells by bolts. The spools are built 
up of copper wire and asbestos ribbon, heavily taped 
over all, impregnated and baked. The core discs of the 
armature are of annealed steel, punched with keyways 
and air-ducts, and are strung direct on the shaft. The 
windings are former-wound, insulated with a special com- 
bination of mica. The commutators are built up of drop 
forged copper bars insulated with pure mica, the whole 
being carried on a special hard micanite ring. The brushes 
are carried from a special bracket designed to give con- 
siderable adjustment, and the complete design of the motor 
is such that ready access is obtained to the brushes and the 
ae The brushes are of high-grade carbou, copper 
plated. 


substituted ; the movement of the motorman’s valve when 
the brake handle is placed in the brake off position lifts 
these valves along the train, procuring, if desired, an almost 
instantaneous release of the brake. Automatic electro- 
pneumatic regulators in the pump motor circuits maintain 
a constant vacuum in the vacuum reservoir. A large 
motorcar horn containing a reversed reed of special con- 


Fic. 20.— Details of the Reversers, Overload Releases, *ulenoid shunt Switches, and Rheostats. 
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Perhaps the most interesting features of the equipment 
is the method of control, which may be termed the direct 
multiple-control system, in contra-distinction to the multiple- 
unit, the main difference in the systems being that in the 
ease of the former it is possible to control the whole equip- 
ment of the train by means of two main cables connecting 
the front and rear cars. Previously the great difficulty 
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in the way of such a simple arrangement lay in the 
construction of the controller, it being practically impossible 
to carry the whole of the current through one controller. 
In the Dick-Kerr system this is rendered possible by the 
use on the controller of the metallic shield blow-out, which 
is part of the standard design of their tramway and railway 
controllers. The equipment now under consideration pro- 
vides in each driving compartment two power cylinders, 
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flap falls down exhibiting “ Open in raised white letters 
on a scarlet ground, which catches the eye immediately. 
The releases may also be tripped by hand to cut out any 
pair of motors that may become disabled. Powerful and 


| certain action of the reversers (Fig. 20) is secured by a 


compact magnetic circuit and a free and balanced suspen- 
sion of a heavy clapper, while uniform and reliable con- 
tact is ensured by the use of several independent spring 
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FIG. 21.—Controller and Motor Wiring Diagram for one Car. 


each controlling one-half of the train—that is, one motorcar 
is actuated from one cylinder and the rear motorcar con- 
trolled from the other. These two cylinders are actuated 
by a single handle. Without, therefore, interfering in any 
degree with the completeness of the train, it would be 
possible to divide one of the present trains into two distinct 
units. In other words, the system embraces the whole of 
the advantages of the multiple-unit control without the 
necessity of employing numerous connections involved by 
a contactor system. The train is always operated by the 
" motorman in his cab at the front. In the cab is a Dick-Kerr 
D.M. 4controller (Figs. 18 and 19), capable, in conjunction with 
eight reversers, which are bolted up adjacent to their various 
motors under the floor, of operating the eight motors on 
the two motoreárs. The two power cylinders of the con- 
troller are geared together and operated from a crank 
handle, each cylinder barrel being flanked by a powerful 
metallic shield blow-out solenoid. These may be swung 
open on hinge pins, such action automatically cutting the 
winding out of circuit, or, if neceseary, lifted off and 
removed for inspecting the cylinders and contact fingers, 
as in Fig. 19. There is also provided two sets of a single- 
pole quick-break knife switches and a metallic shield blow- 
vut circuit breakers, one for each motorcar, each of these 
designed for an overload with a calibration of 500 to 
1,600 amperes. The reversal of direction of the motors 
is effected by means of a special apparatus (Fig. 20) 
operated by the controller reversing barrel. This reversing 
apparatus carry contacts which are normally left open by 
gravity, but can be closed by an electromagnet, which 
becomes operative through the agency of the controller 
reversing barrel. There are eight reversers per train, one 
per motor, which motors when starting are arranged in four 
parallels of two in series across the system. In series with 
each reverser pair are the contacts of two magnetic overload 
releases, the coils of which are each in the main circuit of 
one of the motors, its reverser contacts and solenoids as 
shown in the diagram of connections (Fig. 21). Con- 
sequently, whether a pair of motors be in series or in 
parallel, the overload current in either one will cause both 
releases to open and cut out the pair. These releases are 
enclosed in small neat cast-iron boxes mounted on the sides 
of the car near the truck, facing outwards. When open a 


The same connections serve for the otlier car. 


contacts, so hung as to render sticking impossible. In 
circuit with each pair of reversers is a cartridge fuse and 
haud knock-out switch in the cab. The latter is for open- 
ing the relay circuits of the reversers, in order to cut off 
the motors should the controller cylinders stick in any way, 
or an accident beimminent. In accordance with the usual 
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on either side of gangway. They form three circuits each with two 
cables in paralle]. 


practice, the power cylinder is locked when the reversing is in 
an “off” position, and only then can the handle be removed, 
while the reversing is locked when on “reversed” or 
“ahead,” and the power on one of the notches. The 
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power couplings between two cars simply consist of 
stationary male plug contaats in insulating tubes sorewed 
to the ends of the coaches, with dummies facing them on 
the coaches opposite, into which female pluge, buried in 
insulating handles at the end of long flexible leads, click 
home, according to whether connection,or disconnection 
is required. The heat, light, and reverser couplings are 
mechanically in ane and similar in arrangement to the 
power. They are all mounted about half-way up the car 
wall comfortably in reach from the platform, thus obviat- 
15 in of getting on the track and shocks from the 
third rail. 


The diagram of connections given in Fig. 21 shows the 
method of control and is worthy of careful study. It is 
given for a single car only, but the connections on the 
other motorcar are exactly similar. The only point to be 
remembered in following through the connections is that 
the main cable, D D, on the front car connects on to the 
cable, C C, on the rear car. Conversely, CC on the front 
ear is connected on to D D on the rear car. | 

The trial trip which was made at the time of our visit 
was a most satisfactory one, speeds up to nearly 60 
miles per hour being obtained. Observations made of 
the current taken when accelerating showed that this 
frequently rose to from 1,500 to 1,800 amperes. The 
controllers handled this large current without the slightest 
trouble. ' 

In conclusion, we have to thank Mr. Aspinall for the 

rmission to view the line, and Messrs. Dick, Kerr, and 

. for the complete information which they have given us 
respecting the equipment. The work of erection has 
throughout been superintended for this firm by Mr. P. W. 
D’Alton Mr. O'Brien has acted as electrical engineer for 
the Lancashire and Yorkshire Railway. 


—————— eee 


WIRELESS TELEGRAPHY. 
BY R. G BLAINE, M.E, A M. I. C. E., ETC. 
(Continued from page 407.) 
II —Hertz-Wave Systems. 

Hertz Phenomena—The Electric Voice.—Perhaps no single 
worker has done so much to make success in modern ether- 
wave signalling possible as the great Heim ich Hertz, who 
died on Jan. 1, 1894, in his thirty-seventh year. Up till 
his time the ''action-at-a-distance" theory had prevented 
advance in Germany. Following the beautiful theory of 
Maxwell on the transmission of vibrations in the ether, 
and the state of stress in that medium under certain 
electromagnetic conditions, Hertz took the matter up at 
the instigation of his master and friend Von Helmholtz. 
He used at first short flat coils, called Reiss’ spirals, and 
found that the discharge of a Leyden jar passed through 
one spiral was able to excite induced currents in tho other, 
po & minute space or spark-gap was left in the latter. 

n his researches he found, among other things, that the 
velocity of electromagnetic waves in air was the same as 
that of light, but was much smaller in wires, the ratio being 
about 4:7. He also showed that ether waves could be 
reflected, refracted, polarised, and diffused like light. In 
fact, the work of Hertz was the first. great advance towards 
long-distance wireless telegraphy, and the account of his 
work surprised and delighted the scientific world in 1887-88. 

In the famous Hertz researches the condenser plays an 
important part. A condenser consists of two conducting 
surfaces with a non-conductor or dielectric between. A 
Leyden jar is the commonest form of condenser, but much 
larger condensers of special form are used in wireless 
telegraphic work. Some ofthese will be illustrated in a later 


article. Most readers are familiar with the Leyden jar, which 


is merely a glass jar with a coating of tinfoil up to a certain 
height, both within and on the outside. A brass knob 
over the cork or stopper communicates through a stout wire 
with the inner coating. To charge the jar, this knob is 
held to the prime conductor of an electric machine giving 
a high pressure or voltage, the outer coating being con- 
nected to earth; or the knob may be connected to the 
pomiva pole of an electric generator, the outer costing 

ing connected to the negative pole, thus the inner coating 
obtains a so-called negative charge, the dielectric being 


strained. The higher the pressure, the, more the dielectric 
or insulator is strained. 

The eondenser has been likened to a spiral spring, the 
extension of which is proportional to the force acting on 
it, and also to the “ stretchiness " or weakness of the spring. 
The electric displacement is proportional to the E.M.F. 
and also to the capacity of the eondenser, which, in turn, 
depends on the areas of the conducting plates on the 
distance between their surfaces and the nature of the 
dielectric. When a weight is suspended from the spring 
and is set moving up and down, the spring and yh 
oscillate with a simple harmonic motion, which gradually 
diminishes in amplitude till the weight finally comes to 
rest. The discharge of a condenser has similar effects, 
causing oscillatory motion in the ether, which gradually 
dies out. The inertia of the spring has its analogue in 
the self-induction of the electric current in a circuit, which 
produces a magnetic field round the conductor, this self- 
induction tending to cause the current when iow: to 
continue to flow, and to oppose it at starting. A long 
wire has more self-induction or electric inertia than & short 
one of the same material, whilst with two similar wires of 
iron and copper the iron has more self-induction than the- 
copper. | 

n the case of the condenser the discharge obviously 
occupies only a short time, and it is necessary to recharge 
it. In wireless telegraphy, not a single impulse, but a train 
of ether waves is wanted, and the induction coil, due origin- 
ally to Ruhmkorff, is used, or an alternator with large con- 
densers for great distances. The Ruhmkorff coil consists 
of soft-iron wires of considerable diameter fixed into a 
disc of the same material at each end. Round this core the 
primary coil of copper wire—ssy, 2mm. in diameter—is 
wound. The secondary coil consists of specially insulated 
fine copper wire of great length, and usually in sections, 
in large coils as much as 94 miles of wire being sometimes 
used, dut for an ordinary 10in. spark coil 17 miles of wire 
will do ; this is wound outside the primary coil. The two 
ends of the primary go to two terminals on the base of 
the instrument, and the ends of the secondary to two 
separate terminals, through which pase two brass rods with 
spark knobs at the ends. The primary coil has a battery 
and a condenser in its circuit. The condenser is usually 


in the base of the apparatus, and is made of alternate layers 


of tinfoil and paraffined paper; into this the current flows 
when the circuit is broken. The object of the condenser is 
to make the break of cireuit more sudden by preventing the 
spark of the “extra current" in the primary, due to self- 
induetion, from leaping across the gap of the interrupter, 
and also to atore up the electricity of this ''extra self- 
induced current,” so that when the circuit is again made 
the eurrent shall attain its full strength more gradually, 
and thus serve to reduce the inductive action at make 
in the secondary circuit. 

This making and breaking of circuit is performed auto- 
matically by an interrupter, which in coils made in this 
country often consiste of a vibrating strip of metal similar 
to the trembler of an electric bell. This, however, is not a 
good form of interrupter. For one thing, the frequency 
cannot be very readily varied, or, if so, only within narrow 
limits; there is also some difficulty with the platinum 
contacts, which are, moreover, expensive. For very large 
coils a Foucault mercury contact-breaker or interrupter is 
used, in which a metallic arm attached to a pointed platinum 
wire alternately raises the point of the wire out of, or 
depresses it into, a cup of mercury, the arm being attracted 
towarde the coil whenever the latter is magnetised, the arm 
being drawn back again by a spring when the circuit is 
broken and the coil ceases to be a magnet. An interrupter 
somewhat on the same principle—not actuated, however, 
by the coil itself, but, by two outside coils acting recipro- 
cally—has recently been introduced by Drs. Lodge 
and Muirhead, and is described elsewhere. Mercury 
turbine interrupters are also used, as described later, 
and electrolytic interrupters, as shown in later figures. The 
coil—in laboratory instruments—has also usually a com- 
mutator for breaking the circuit or reversing' the direction 
of the primary current. The discharge of the coil is more 
violent and produces a greater effect on the ether if it 
takes place in air under pressure, and some gases are even 
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better than air. Thus the suddenness of break is 33 times 
as great when the pressure is 80lb. per square inch as when 
it is 50lIb. per square inch. 

To get a sufficient store of energy for modern work, as 
well as for purposes of tuning, it is necessary that con- 
densers be inserted in the secondary circuit, but for Trans- 
atlantic work these condensers, often of great capacity, are 
charged, not by a coil, but by an alternator. A modern 
induction coil, as used by Mr. Marconi for ship work, and 
giving & 10in. spark, is shown in Fig. 12. Employing the 
rule “3,000 volts per millimetre of spark,” we see that the 
highest instantaneous pressure in the secondary coil must 
be in that case something like 3,000 x 25:4 x 10 = 762,000 
volta. The vibrations of the ether set upby such a coil are very 
rapid, 30 or 40 taking place during the passage of a spark 
ae many as hundreds of millions sometimes in a 
secohd, It may be asked, What determines the frequency 


Fie. 12. —A Marconi :0in. Induction Coll. There are 17 inues cf whe 
in this “coil.” 

or time-period of the oscillations!" "The capacity and self- 
induction of the circuit are the determining factors. This 
may be simply illustrated by the Hertz oscillator (Fig. 13), 
consisting of two metal plates attached to two wires which 
have spark knobs at their ends. The knobs being not too 
far apart for discharge to take place, then the oscillator 
has a certain capacity due to the metal plates and air 
dielectric between, whilst the wires have a certain self- 
induction. The periodic time, T, is give by the equation 
T-227 ,/ LC,where L is the self-induction, C, the capacity. 
Of course, the frequency, n, is the reciprocal of T, and 
knowing the velocity of light, v, the wave-length, A, of the 
oscillations in the ether may be calculated from A =T x v. 
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Fig. 13,-- The Development of the Modern ** Oscillator. 


Returning to the analogy of a spring, it is well knowr 
that a weak—: e, non-stiff or slack—spring vibrates more 
slowly tban a stiff one, so also the greater the capacity of 
the condensers in, or the self-induction of, the discharge 
circuit, the slower the oscillations. Circuits have been 
arranged by Dr. Lodge in which the oscillations were so 
slow as to give rise to a pleasant musical note, though the 
highest audible note (not at all pleasant) is one of only 
about 38,000 vibrations per second. Further, in the case 
of the spring the inertia of the weight at the centre of its 
swing, together with the elastic force of the spring at the 
ends of the swing, combine to produce the true oscillatory 
motion. Similarly, in Hertz waves, an electromagnetic 
and an electrostatic effect are both necessary. The electro- 
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magnetic whirl at the middle of the swing, with the 
electrostatic strain at the ends of that oscillation, are 
requisite to set up true waves in the ether. The electro- 
static strain is confined to the glass or other dielectric, just 
as the tension is confined to the spring. Air is a better 
dielectric than glass, and this is what Hertz employed. 
An ordinary condenser may consist of two sheets of tinfoil 
with glass between, but if we imagine the tinfoil sheets to 
be opened out till they finally take the shape shown in 
Fig. 13, we reach the “Hertz oscillator," which in some 
cases had sheets of zinc 40cm. (152 in.) square with a 


Fic. 14. 


distance of 60cm. (23°6in.) between them, the spark-gap 
being 1cm. long. Two spheres may be employed or two 
cylinders with hemispherical enda. 

As a rule, it may be stated that the smaller and dumpier 
the arrangement the quicker the vibration or the shorter 
the period. Spheres give quicker vibrations than plates. 

owever, we cannot by these arrangements get up to a 
speed of anything like a billion per second, and yet to 
affect the retina the vibrations require to be at the rate of 
at least 400 billions per second (see Lodge's “ Modern 
Views" p 341) Thus if the vibrations of the ether, 
atarted as above, convey readable messages to distant lands, 
they must be very much lower in frequency than the vibra- 
tions of light. A small oscillator used by Prof. Lodge, con- 
sisting of two spheres, gave a frequency of 500 millions per 
second, whilst a large oscillator of the shape shown in the 
third sketch of Fig. 15, when excited by a very large coil, 
had a frequency of 10 millions per second, and produced 
such marked effects that most of the gas and water pipes 
of the building and even neighbouring wire fences gave 
off sparks to conductors brought close to them. These 


Fic. 15. 


oscillators might be charged by an electric machine such 
as a Wimshurst or Voss machine, but a coil is better. 
Also, it has been found that light rays (especially ultra- 
violet rays) falling on the cathode discharging knob caused 
the spark to pass too easily and with less sudden break- 
down, therefore probably with less effect on the ether. 
Dr. Lodge has tried many forms of oscillators, some being 
very powerful. What is sometimes called the “ Lodge 
standard " type is shown in outline in Fig. 14, whilst the 
triple-sphere oscillator is depicted in Fig. 15. The oscilla- 
tions of the larger type of l.odge apparatus are much more 
damped, dying out more quickly than those from a Hertz 


apparatus, giving in some cases only 14 periods. 


(To be continued.) 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
toany questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formula should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


673. The Corporation of A. decided to adopt electric lighting and 
traction for their town. They have appointed the consulting 
engineer, who is now ready to proceed with the work ; the 
capacity of the plant to be 5,000 kw. They now require a resident 
engineer, who is to work under the direction of the consulting 
engineer to the Corporation, and when all is completed to take 
over the whole concern and organise a complete staff. (1) What 
should bis qualifications be? (2) How is he to proceed in organising 

. his staff? (3) State the class of men and their qualifications 
required for the various departments. — E. C. 


674. If I have a cable made of four circular conductors, insulated 
with in, of paper around each conductor and yin. around the 
bunch, may I supply two towns with single-phase current at 4,000 
volts, each pair of conductors being connected to a phase of a two- 
phase 60.cyole generator? (v) Will a varying load at one town 
affect the voltage at the other town by mutual induction in the 
cable, the cable being four miles long * (5) Would it be permiseible 
to supply these circuits by two separate 60-cycle single-phase 
ponien; the shafts of which are not coupled together ?— 


ANSWERS. 


Question No. 665.—In a three-phase three-wire transmission scheme 
the power supplied to the sub-station is measured by two recording 
wattmeters of the motor type. One wattmeter is connected in 
each of the outer mains with its shunt connected between the 
inner and outer. It is found that in starting the motor-generator 
set at the sub-station one of the meters rotates rapidly forward in 
the normal direction, whilst the other rotates slowly backwards. 
As the set runs up to speed this latter meter stops, reverses its 
direction of rotation, rotating in its normal direction. 


Answer to No. 665 (awarded 7s. 6d.).—The reason why 
one wattmeter gives a temporary negative reading on 
starting up the motor is that while starting up the power 
factor is less than 5—that is, the phase of the current in 


the stator windings of the motor is more than 60deg. 
behind that of the volts. 


P Wattmeter T 


N07 


Watt me ter I 
Fig. 1. —bisgram of Connections--Star winding. 


Let Fig. 1 represent diagrammatically the three-phase 
lines with the current coils of tho two wattmeters in 
phases I. and IIL, and their shunt coils joined across 
phases I. and II. and phases III. and II. respectively. 
Consider first a motor with star-connected stator, indicated 
in Fig. 1 by OA, OB, and OC, O being the neutral point. 
Let the volts across O A, O B, OC be denoted by 71, 2. ty 
and the volts across A B, BC, CA by Vim Vac. Vea For 
convenience, let the E M.F.'s acting away from O and the 
currents flowing away from O be reckoned positive. Let & be 
the angle of phase difference between the currents and volts 
in OA, OB, and OC. We have to show that when cos 4 is 
less than ‘5 the wattmeters will read in opposite ways. To 
do this, draw the clock diagram (Fig. 2) for above aystem. 
Assuming that the volts and amperes follow the sine law, 


> > — 
let O A, O B, O C be three rotating vectors, 120deg. 
between each pair, whose projections on the vertical at 
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any instant represent to some scale the volts, vj, t$ Us 


— 
Similarly, let 6, 6b. O c be three rotating vectors whose 
projections on the vertical represent at any instant to some 
scale the currents in the three phases, each one bein 
behind the corresponding voltage vector by the angle o 
lag $. To find the rotating vectors for the volts across 
B C and B A (in Fig. 1), join BC and B A’ (Fig. 2), and 


Fie. 2. — Clock Diagram for Fig. 1. 
draw O D, O E equal and parallel to B C and B A 


respectively. Then the projections of O D and O E on 
the vertical will give to the same scale as before the volts 
across B C and BA in Fig. 1. Now angle OC’ B' = 50deg. 
Therefore angle D O C =30deg,, since O D is parallel to 
B C'. Similarly angle E O A’=30deg. Therefore angle 
D Oc=¢+30deg., and angle E O a= ¢ - 30deg. But angle 
DO cis the angle of phase difference between volts and 
amperes on wattmeter No. IL, and angle E O a is the angle 
of phase difference for volts and amperes on wattmeter 
No. I. Therefore, by a well-known proposition (which 
atates that the mean value of the product of two sine 
functions with a given difference of phase between them, is 
equal to half the product of their maxima values multiplied 
by the cosine of the angle of phase difference), the watts 
recorded by meter I. will be 
(1) 


4Oa.OE. cos (- 30) . 
(2) 


and by meter II. 
100. O D cos ( - 30) xE . 

(where k is a constant depending on the scales used in 
diagram). As the cosine of an angle is positive from 
— 90deg. to + 90deg. and negative from + 90deg. to 
+ 270deg., we see that expression (1) is positive for all 
values of $ from Odeg. to 90deg, but that (2) is only 
positive while ¢ is less than 60deg., at which value (2) 
becomes O, and as ꝙ increases past 60deg. (2) becomes 
negative. If we suppose ¢ of opposite sign —i. e. suppose 
the current is leading—the wattmeter conditions are 
reversed, and (2) is always positive as ¢ goes from Odeg. 
to — 90deg., while (1) becomes =O at 60deg.= — 4, and 
negative for larger values of — ¢. 

Summing up, for values of the power factor from 1 to ‘5 
both wattmeters read in the same direction. For the value 
5 of the power factor, one wattmeter reads zero and the 
other measures the whole power. For values of the power 
factor less than ‘5 the former wattmeter reverses, and its 
reading has to be subtracted from that of the other to 
obtain the total power.—R. S. B. 


Answer to No. 665 (awarded 7s. 6d.)— Though not 
actually so stated in the question, the motor under con- 
sideration will almost certainly be of the asynchronous type, 
as à synchronous motor is driven up to synchronous speed 
with the supply from some external source before being 
switched in, and thus could not possibly affect the reading 
of the wattmeters. An induction motor, however, can be 
switched straight on to the line, but at starting takes a 
heavy lagging current. As the motor speeds up, the L of 
lag will decrease till & certain value is reached dependent 
on the load and the design of the machine. If the angle 
of lag exceeds 60deg., one wattmeter reading will give a 
negative and the other a positive reading, but if the angle 
be less than 60deg. both readings will be positive. 

Fig.1 shows the wattmeter connections, the series coils 
of wattmeters 1 and 2 being connected in phases O A and 
OB respectively, and the shunt coilg between A, C, and 
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B, Ci respectively. In Figs. 2 and 3 let O A, OB, and 
OC represent the coil volts, e, of the generator differing 
in phase by 120deg. Let O D, O F, and OE represent the 


Fic. 1. 


coil currents, i, differing in phase by some IL % from tha 
coil volts. AB, BC, and C A will represent, the line 
volts. If the L ¢ be less than 30deg., as in Fig. 2, produce 


A D 
x 


t 


C 
" 
Fia. 2. 


OE to cut BC produced in some point P. If L 4$ be 


greater than 30deg., as in Fig. 3, produce O E backwards | 


to cut B C produced in some point G. Let W, and W, 
^ 


F 
Fic. 3. 


represent the readings of wattmeters 1 and 2 respectively. 
In the first case (Fig. 2), 


W,-ACxOD cos L AxD. 
LAXD=LXOA+L XAO=L $+ L30. 
„. WI = J3 ei cos ($+ 30), 

and ia positive, and 
W,=BCxOEcosLOPB. 
LOBC=LOPB+L BOP, 
. LOBP=LOBC-LBOP=L 30-L ¢; 
„. W= JS e i cos (50— $), 
and is evidently positive, if in the second case (Fig. 3) 
W, =ACxOD cos L AK D. 
LAKD=LKOA+LKAO=L¢+L30; 

„. W,= / 3 e i cos ( 50), ; 
which is positive if the L $ < 60deg, and negative if 
> 60deg., as the cosine of an L > 90 is negative; and 
| W,-BCxOEocos L O GB. 

LEOB=LOGB+LOBG; 

*. LOGB=LEOB-LOBGe=lL ¢-L 30; 

; „. W= ./ 32 cos ( - 50), 

which must be positive. We thus see that when the L of 
lag exceeds 60deg. W, is negative, whilst W, is always 


But 


But 


But 


But 
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positive. The relations of the wattmeter readings to the 
L of lag between + 90deg. and — 90deg. are shown by the 
curves in Fig. 4, taken from Jackson's book on Alter- 


ities ene ee 
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nating Currents.” The readings of two wattmeters in & 
balanced (three-phase) circuit at any value of tne are 
in the proportion of the corresponding ordinates of the 
two curves. The same conditions prevail in an unbalanced 
circuit, provided equivalent angles of lag are considered.— 
H. RANSON. 

Answer to No. 665 (awarded 7s. 6d.).—When two watt- 
meters are connected as described, the sum of their readings 
gives the total number of watts used in the three phases. 


Fie, 1. 


This can be seen to be the case from Fig. 1; ei, e, and e 
„ represent the voltages of the three phases 
in their proper angular relation. The same lines would also 
represent the currents if the circuit were non-inductive, 
with all the currents in phase with their voltages, but if 
there is an angle of lag ¢ between the current and voltage 

r phase, the lines a., d, and a, will represent the currents. 

ow if e, and e, represent the outer voltages and e, the 
inner voltage, the series coil of wattmeter I. will carry 
current ai, and its shunt coil will be connected across 
voltages e, and e, in series, whilst the series coil of watt- 
meter II. will carry current a, and its shunt coil will be 
connected across voltages e, and e, in series. The vectorial 
sum of voltage e, and e, is given by the line E, ,, whilst 
that of e, and e, is given by Es. 

It wil be seen that for values of the angle ¢ below 
S0deg. (i e, power factors above 866) the current a, in the 
series coil of wattmeter II. is ahead in phase of the 
eurrent in its shunt coil (the latter being in phase with 
E,_,), whilst the current, ~~, in the series coil of watt- 
meter I. lags behind the current in its shunt coil (in phase 
with E,_,). As the inductance of the circuit increases the 
angle ¢ increases, and the phases of the shunt and series 
coll currents get nearer together in wattmeter II., but 
further apart in wattmeter I. This continues until ¢ 
reaches 50deg. (power factor = cos $ —:866), when the 
currents in wattmeter II. are in phase, whilst those in 
wattmeter I. are 60deg. apart. ith still lower power 
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factors the phase difference in wattmeter II: begins to 
increase (the series current now lagging behind the shunt 
current), whilst in wattmeter I. the phase difference 
continues to increase. 

When ¢ has increased to 60deg. (power factor = 5), the 
phase displacement in wattmeter I. has become 90deg, 
and that wattmeter will stop; whilst in wattmeter II. the 
phase displacement is only 30deg., and that wattmeter will 
continue to rotate in its normal direction. Any further 
increase in ¢ will cause wattmeter I. to begin to rotate in 
the reverse direction, for the effect is the same as that of 
reversing one phase in a two-phase motor—the two currente, 
instead of being as in Fig. 2, become more or less as 
shown in Fig. 5, and thus reverse the direction in which 
the rotating field revolves. 


I L 
* CN 


Fic. 2. Fie 3. 


Now, the power factor of an ordinary induction motor 
will almost invariably be below 5 at starting, especially if 
its rotor is of the squirrel-cage type. The conditions are, 
therefore, just those required to make wattmeter I. at first 
rotate slowly in the reversed direction, whilst wattmeter II. 
runs round at à much higher speed in the normal direction. 
As the motor speeds up, the power factor graduall 
improves, and when it reaches the value of 5, wattmeter L 
will stop and then begin to rotate in its normal direction 
when the power factor exceeds :5. Wattmeter II. will 
continue to run in the normal direction throughout, but at 
varying speeds according to the power absorbed by the 
motor-generator.—Q. 

Question No. 666.—It is considered difficult to design continuous- 
current generators driven by high-speed turbines to operate spark- 
lessly. Account for this. Explain, with sketches, arrangements 
adopted to overcome this difficulty. 

Best Answer to No. 666 (awarded 10s.).—The high speed 
of a steam-turbine introduces conditions which present 
singly in other types of machines cause sparking. In the 
first place, limitations of peripheral speed necessitate a 
small diameter of armature, even although in most turbine 
machines speeds well over 10,000ft. per minute are used. 
If the machine must be of small diameter, it should there- 
fore be long, but the span between the bearings is limited 
by considerations of the bending of the shaft, which is a 
consideration of much more importance with high-speed 
maobines, because the centrifugal action on the bent shaft 
above a certain critical speed causes it to bend more and 
more and finally break. This means that a turbine-generator 
must be small for its output. Fortunately, with good design 
for ventilation, no trouble is experienced in keeping within 
the heating limit at these high speeds, but the other limit 
(the sparking limit) is more easily reached because of this 
otherwise economical use of active material. 

The number of poles in a turbo-generator is limited to 
either four or six, and so the current collected per set of 
brushes, and also the current in one armature bar, is greater 
than is usually the case, especially if the turbine is of any 
considerable power. Again, as the machine is long and the 
speed is high, it follows that a much larger voltage than 
usual must be generated in one conductor, therefore the 
voltage between the ends of one armature turn is larger, 
and if we have even only one turn per commutator segment 
the voltage between two consecutive segments will exceed 
the usual allowance of 12. If it is found possible to double 
the number of commutator segments (generally it is not), 
this difficulty may be got over by using a ring winding, 
then the voltage between two segments is that generated 
in one bar, and not in one complete turn of two bars as 
before. Again considering the armature from the reactance 
voltage point of view, this will be high because of the large 
current in the conductors and the length of the turn, and 


& very strong reversing field should, therefore, be provided. | 
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Coming now to causes which depend upon the com- 
mutator itself (where the sparking actually occurs), rather 
than upon the armature, we note that the commutator 
must also be of small diameter because of limits of 
peripheral speed, and it must not be too long, because 
(1) it is itself liable to fly to piecee, and (2) it adds to the 
total span between the bearings. With a small amount of 
collecting space available, and a large current to collect, 
one remedy for eparking is deprived us—we cannot use 
carbon brushes—and as the width of the copper gauze 
brushes which are used cannot be greatly increased, the 
time of commutation is diminished—i.c, the frequency of 
commutation is increased and the “reactance voltage” is 
sent up still higher. To overcome these difficulties, some 
old devices have been revived which were first put forward 
from 10 to 15 years ago, when great advances were being 
made in oontinuous- current machinery, but which devices 
have gradually dropped out of use in ordinary designs 
because, owing to numerous improvements in matters of 
detail, they are no longer found necessary. Such devices 
are the Ryan and Deri windings, and the compensating 
poles (Menges and Thomson), many of which will be found 
fully described in Dr. S. P. Thompson’s “ Dynamo-Electric 
Machinery,” seventh edition, pp. 262 to 267. The com- 
pound windings of Deri are also compensating windings, 
for they are wound across from one pole to another, and 
thus act in direct opposition to the distorting armature 
current. 


Fie. 1. 


Fig. 1 shows the device applied to a four-pole machine. 
A slot is made in the centre of the pole face, and in this 
slot the compensating series windings ave placed. in the 
sketch the hole is shown prolonged well into the pole. 
This acts as a reluctance to the distorting magnetomotive 
forces and thus limits the distortion. In Fig. 2 is shown 
another arrangement for the compensating winding. Here 
the field-magnet part is wound like the stator of an induc- 
tion motor, the numerous thin coils which are shown being 


Fie 2. 


the shunt coila which being near down to the pole-face 
have greater effect in resisting the distorting action of the 
armature. The compensating coils are also shown as before. 
It will be further noticed that there is no break in the iron 
between the poles, but at A and B there are places with no 
windings. These are the compensating poles, for at these 
positions the current is collected, and when the machine is 


Fic. 3. 


loaded, and the load current flows round the compensation 
coils, these regions are magnetised and a field is produ 
in which the current may be sparklessly reversed. 

The commutator of a turbine-generator must be a very 
substantial mechanical job. Because ^f its great length it 
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is liable to fly to pieces, and to overcome this difficulty 
steel rings are generally shrunk over it, as shown in the 
turbine-generator commutator (Fig. 5). The brush rigging 
should also be of a substantial design, being built up on a 
separate stand ard not made to overhang from the bearing 
or the casing of the machine, as is usually the case. For 
actual examples in turbo-generator design reference may 
be made to Dynamo-Electric Machinery," pp. 756-760.— 
HIGH SPEED. 


Answer to No. 666 (awarded 78. 6d.).—In order to 
obtain sparkless operation, experiment has shown that it is 
of chief importance to keep the reactance voltage of the 
commutated section below a certain definite value. This 
reactance voltage is the back voltage set up in a section 
owing to the magnetic flux produced round the section by 
the current in it, being first withdrawn and then reinserted 
in the reverse direction during the act of commutation. 

Various methods have been suggested for calculating the 
reactance voltage of an armature, but most agree in assum- 
ing that it is proportional to the normal current per con- 
ductor, to the square of the number of turns per section, 
to some function of the length of the armature core 
parallel to the shaft, and inversely proportional to the 
time during which the short-circuiting of each section lasts. 
Now the time of short-circuit depends on the ratio of the 
brush width to the peripheral speed of the commutator, 
the time in minutes being : 

Brush width 
m x commutator diameter x revolutions per minute 


and as in modern machines the width of a commutator 

plate is a fairly constant quantity, whilst the number of 

Sections covered by a brush is usually between two and 

three, this expression may be considered as roughly equal to 
constant 


revolutions per minute 


Consequently the reactance 5 of an armature may 
al to | 


be put down as approximately equ 


Current Turns Revolutions wein 
per „( pe )x per K parallel X Constant 
conductor section minute 1 


As the speed for which a machine of a given output is to 
be designed increases the current per conductor will usually 
increase, for the periodicity (or the number of poles) is 
fixed within well defined limits by the permissible iron 
losses in the armature core—the higher the speed the lower 
the number of poles—and assuming an ordinary parallel- 
coupled armature, the lower the number of poles the greater 
is the current per conductor. 

The turns per section may be reduced up to a certain 
speed, but generally this speed is very little in excess of 
the present normal engine speeds, the winding then reach- 
ing the one-turn-per-section stage, below which, of course, 
no reduction is possible. The length of core parallel to the 


shaft will also increase, for the value of kilowatts output 
revs. per minute 


varies approximately as the square of the diameter of the 
core and directly as the length of the core, whilet for the 
same peripheral speed the diameter of the armature must 
drop directly as the speed increases, so that the length of 
core will increase approximately as the speed. Even allow- 
ing for special conscruction permitting a considerable 
increase in peripheral speed, the core length is sure to 
increase somewhat as the speed increases. 

It is, therefore, clear that as soon as the speed is 
exceeded at which, for a given output, a winding with a 
single turn per section is found necessary from sparking 
considerations (and for 500-volt machines, at least, this 
occurs at quite moderate speeds) it becomes impossible to 
5 sparking except by the introduction of artificial 

evices. For instance, the armature can be wound with 
two windings in parallel, the two windings being connected 
to alternate plates of the commutator, thus reducing the 
current per conductor by half. This remedy, however, is 
often found to introduce new difficulties due to internal 
currents circulating between the two windings, and so is 
seldom used. Another method consists in automatically 
shifting the brushes as the load changes. In this way, by 


gradually moving the commutated section more and more 
under the forward pole-piece as the load increases, a 
reversing E.M.F. just sufficient to overpower the reactance 
voltage at each load is obtained. The operation of the 
brush-shifting device is controlled by the amount of steam 
admitted, and this method is said to give satisfactory 
results. 

The same effect may also be obtained by using com- 
pensating coils wound with their magnetic axes midway 
between two of the main poles, the coils lying in slots in 


MPENSATING 
"X INLINGS 
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the pole-faces as in Fig. 1, or being wound round a small 
auxiliary pole as in Fig. 2. These sep, are in series 
with the main current of the machine, and so produce a 
reversing field increasing with the output. It may be 


pointed out that the purely electrical sparking difficulties 
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in the turbine-generator are much enhanced by mechanica 
difficulties. It is almost impossible to keep the surface of 
the commutator perfectly smooth at the high peripheral 
speeds involved, even if a special supporting ring is put 
round the centre of the commutator (Fig. 5), as is often 
done on commutators of any considerable length. On 
this account, it is sometimes even considered preferable to 
use copper gauze brushes in place of carbon ones, as the 


latter, owing to their hardness, are liable to be jerked right 
off a rough commutator at these high speeds unless exces- 
sive brush pressures are employed. Gauze brushes, owing 
to their flexibility, are not liable to this trouble, and can 
be worked with light pressures and correspondingly Jow 
friction losses. At the same time the use of copper brushes, 
of course, reduces the permissible reactance voltage, and 
makes the use of automatic devices still more impera- 
tive.—Q. 


Answer to No. 666 (awarded 53.).—O wing to the increasing 
demand for high-speed steam-turbines, considerable attention 
is being paid to the design and operation of suitable 
generators for direct coupling to them. — Alternating-current 
generators are far simpler to design than continuous-current 
owing to the absence of commutators, as the high speeds 
now obtained on steam-turbines are now detrimental to 
good commutation, unless very special precautions are 
taken in their construction. 

In the Parsons continuous-current turbine sete the 
generators are usually of the bipolar type, with smooth- 
core armatures. By using this type a considerable 
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advantage is obtained, owing to the reduction of the 
periodicity and better commutation. Smooth-core arma- 
tures are more satisfactory as regards commutation, owing 
to the fact that the reactance voltage per coil is considerably 
less when the coil is not embedded in an iron slot, as is 
shown by Mr. Hobart in his paper before the Glasgow Con- 
gressin1901. By keeping the periodicity as low as possible 
the core loss in the armature is reduced, since the hysteretic 
loss varies directly as the periodicity and the eddy-current 
loss as the square. In the power station at West Bromwich, 
Parsons steam-turbines are used throughout. The gene- 
rators are continuous current and of the bipolar type. 
Among other turbine sets are two 250-kw. sets running at 
5,000 revolutions per minute. These sets are used on the 
lighting or traction circuits, and in order to obtain satis- 
factory commutation when working on the latter circuit, a 
special automatic brush-shifting device is used. One end of 
a lever is fixed to the brush rocker, and the other to a disc 
which can move up or down in an iron cylindrical case. 


|] nz 


GRONED COMMUTATOR 
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On the other side of this disc a spiral spring is fixed. A 
steam-pipe from the turbine cylinder enables the steam 
pressure in the latter to act on this disc, thereby com- 
pressing the spring and moving the lever, and con- 
sequently the brush rocker. If the pressure falls, the 
spring will expand and the brushes will be moved in the 
opposite direction. As the steam pressure in the cylinder 
is proportional to the load on the generator, the brush 
position will be altered in such a way that the brushes are 
always approximately on the neutral point, although this 
point is not fixed, but varies with the load, due to the 
distorting effect of armature reaction. This automatic 
device has been found absolutely necessary on the tramway 
circuit, due to the intermittent loads. 

In Fig. 1 a sketch of the commutator is shown, and also 
part of the armature core. To prevent the commutator 
plates from flying out, due to the high centrifugal force, 
two steel rings (insulated from the plates) are shrunk on. 


BANDED THE 


FIG. 1. 


Fic. 2. 


'The surface of the commutator is grooved, as shown in the 
sketch, to allow for an increase in the brush contact, the 
brushes being built up from a large number of brass wires 
firmly held together in a suitable holder. Considerable 
pressure is put on the brushes to prevent them rising off 
the commutator, due to any slight unevenness on the latter. 
The whole length of the armature core is covered with 
steel binding wire to keep the conductors hard down on the 


eore; ventilating gaps are made between the lugs connect- 
ing the armature winding to the commutator plates 

On a 100-kw. generator, driven by a Parsons turbine at 
3,500 revolutions per minute, four poles are used, this 
machine being designed and built by Messrs. Brown, 
Boveri, and Co. The peripheral speed of the armature is 
12,600ft. per minute, and of the commutator 6,550ft. per 
minute. Gunmetal caps are placed over the end connec- 
tions of the armature winding to keep them from moving, 
these caps being firmly fixed to the shaft. For a detailed 
sketch of this armature, see “ Dynamo-Electric Machinery," 
p. 759, by Dr. Silvanus P. Thompson, 1904. 

The Oerlikon Company on high-speed generators use a 
special constructiqn of magnet pole (see Fig. 2). In each 
slot in the pole is placed copper strips, which are all short- 
circuited on one another, somewhat similar to a squirrel-cage 
rotor. This arrangement is used to prevent oscillations in the 
direction of the magnetic lines at the point of commutation. 
In these high-speed machines it is necessary to reduce the 
diameter of the armature and commutator as low as 
possible to reduce the centrifugal force. In constructing 


COMMUTATOR L73 


STEEL CLAMPING 
RING \ 


Nee nt MULL LL EE 


ARMATURE SHAE | 


Fie, 3. 


the commutator the plates should be held by steel rings as 
shown in Fig. 3, a stronger and more satisfactory result 
being obtained when two rings are used in pus of one; in 
the latter case the first ring is cast solid with the shell. 

In conclusion, the writer gives a list of the chief diffi- 
culties in the design of high-speed continuous-current 
machines: (1) commutator structure; (2) sparkless com- 
mutation, considering the great tendency for the com- 
mutator to wear unevenly and the high periodicity of 
commutation; (3) ventilation of the interior of the 
armature owing to the large amount of binding wire, eto., 
necessary to withstand the centrifugal force ; (4) perfect 
balancing of armatures.—P. 


APPOINTMENTS VACANT. 


Assistant Electrician, Leeds City Hospitals. Wages, 35s. per 
week, with house, coal, and lightiog. Applications by March 29. 


Engineer (Malay States) for the Public Works Departinent, for 
construction of hydraulic works in «onneotion with the lighting of 
Kuala Lumpor byelectricity. Salary £420 per annum. Applications 
to the Crown Agents for the Oolonies, Whitehall-gardens, London, 
S.W., up to March 26. 


Electrical Engineer, Singapore. Salary £560 to commence. 
Applications to Mr. O. C. Lindsay, M. I. C. E., 217, West George-street, 
Glasgow, by April 19. 


West Riding. The County Council offer four technological scholar- 
shipe («ach of the value of £60), open to residents within the admiais- 
trative area of the West R:ding of Yorkshire, and available for courses 
of instruction in connection with textiles, dyeing, engineering 
(mechanical and electrical), metallurgy, or other approved industry. 
Particulars may be obtained from the Director, Education Department, 
Oounty Hall, Wakefield. See advertisement in former issue. 


Electrical eer. Address, Instrument, care of J. W. Vickers, 
5, Nicholss-lane, E.O. See advertisement. 


Cable Jointer, Batley Corporation Wages, 338. per week. Also 
Clerk ; wages, 20s. per week. Applications to Town Clerk by March 31. 
Sec advertisement. 


India. —/n/ian Engineering ssys: There are rumours atloat around 
Government House that a consulting electrical engineer is to bo an 
adjunct of the India P. W.D. Secretariat with the status of a 
superintending engineer, and that other developments in the same 
connection are on the anvil." 


Electrical Engineer, Gas Engineer and Manager, Malvern 
Urban District Couucil. Wages, £400 per annum. Applications by 
April 25. See advertisement. 


Electrical Engineer, Chester. 


Salary, £300. Applications by 
April 6. 
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THE NATION AND TELEPHONY. 


The discussion in the House of Commons on Tuesday on 
telephony was one of those which show this branch of the 
legislative assembly at its very worst. It arose upon the 
question of voting three million pounds for the purpose of 
the Telegraph Acts, the money being wanted for the 
purpose of extending and amplifying the present tele- 
phone service. Of course, the debate brought up the 
question of the purchase of the National Company’s 
undertaking, and of all the ailly notions in the world, 
it was suggested that “the House should be given an 
opportunity of pronouncing before any agreement was 
arrived at for the purchase of the National Telephone 
Company.” Considering that this purchase will involve 
some millions of pounds, and that long, difficult, and 
delicate negotiations will go on before coming to an agree- 
ment, it is difficult to see where the House of Commons 
comes in previous to a settlement being made. Does Mr. 
Lough suggest tbat the Postmaster-General should draft a 
variety of terms of agreement and the House determine to 
which of these it accords approval, or if none fits their views 
will they draft the heads of agreement by means of a 
public debate? There are two parties to an agreement, 
and it does not hold that because Mr. Lough wants 
one thing, the Telephone Company will acquiesce in 
his views. The Telephone Company has, in our opinion, 
been badly and harshly treated, and if the idea of Mr. Lough 
is to prepare an agreement and compel the company to agree 
therewith he is very badly advised. Lord Stanley admitted 
that the principal question was that of the future arrange- 
ment to be made with the National Telephone Company, and, 
notwithstanding certain dangers which he foresaw, he 
thought purchase was the right thing to do, and that 
probably purchase by agreement would be cheaper than 
purchase by arbitration. There can hardly be two opinions 
as to the correot policy, and that it is purchase; nor can 
there be two sane opinions as to the method of purchase. 
It must be by negotiation, the crucial clauses of the 
agreement being settled before being publioly discussed. 
When these are agreed it would not matter much whether 
exact prices to be paid were absolutely agreed or arbi- 
trated. Mr. Caldwell considered that the National Tele- 


‘phone Company's officials were far too clever for the 


Government officials; hence his view that the terms 
for the acquisition of the National Telephone Com- 
pany’s undertaking ought to be referred to a 
select committee. We might ask, how long has it 
been proved that a select committee is better for such 
negotiations than the officials whose lives are spent upon 
the work? Lord Stanley again deferred to these desires, 
and intimated that in his opinion a small select com- 
mittee might be advantageous, not to negotiate, but 
to ——, and then we find an hiatus; no information was 
forthcoming as to what the committee was for. He went 
still further, and promised that no binding agreement 
should be made until “it had received the assent or 
ratification of the House.” This promise may be the 
means of landing us still deeper in the mire of inde- 
acribable confusion. Assume for the moment that 
the negotiations have fructified in agreement, and then 
the House refuses to sanction the agreement, as it 
assuredly will do if rival parties are nearly balanced and 
the Opposition can snatch an adverse vote against the 
Government. What then? ‘The agreement falla to the 
ground, and the Government may fall to the ground, too, 
leaving another Government to renew the negotiations or 
to reverse the policy of purchase altogether. The whole 
discussion was a pure waste of time so far as the portion 
relating to purchase was concerned. Whatever agree- 
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ment be come to, the House of Commons can say 
yea or nay because money is involved; hence it was 
well known to every speaker that in a way the 
agreement could not be binding till ratified by 
the House. Our reading of the discussion, however, is 
that certain members want to have a hand in framing the 
agreement, and not merely to say yea or nay to a vote for 
money. The only honest solution of the problem is to 
meet the National Telephone Company in a fair spirit, to 
put huckstering and niggardliness on one side, and pay a 
fair price, not only because they have a system at work, 
but because they have proved such a system to be wanted 
throughout the length aad breadth of the land ; and the 
reason why the Government must purchase is that tele- 
phony is legally telegraphy, and telegraphy is a Govern- 
ment monopoly. 


CORRESPONDENCE. | 


„One man’s word is no man's word, 
ustice needs that both be heard." 


ELECTRICITY AND FIRES. 


SiR,—In a February number of the Electrical Engineer 
we notice an article entitled “Electricity and Fires," which 
article was evidently taken from the Canadian Engineer. 
For your information, we would advise you that the article 
which appeared in the Canadian Engineer was incorrect, 
and the following correction has been published in the 
March number of same paper: “In the article in the last 
issue, headed ‘ Electricity and Fires,’ the statistics refer to 
the whole of the United States, and not to Montreal, as 
stated. The article was reproduced from a Montreal paper 
whose correctness was assumed. As a matter of fact, only 
one fire, traced to defective wiring, was recorded in 
Montreal during the three months in question." 

As the Montreal Light, Heat, and Power Company is 
the only company in Montreal supplying light and power, 
we were naturally very much surprised at the insertion of 
the original article and took up the matter immediately 
with the editors of the Canadian Engineer. Fires due to 
electrical causes are of very rare occurrence in Montreal, 
despite the fact, that our system of distribution is mainly 
overhead.— Yours, eto., 

THE MONTREAL LIGHT, HEAT, AND POWER CoMPANY. 

Montreal, March 8, 1904. 


NATIONAL PHYSICAL LABORATORY INSPECTION. 


Theannual inspection of the National Physical Laboratory, 
Bushy House, took place on Friday afternoon last, when 
a large number of gentlemen interested in the work of the 
institution responded to the invitation of Sir William 
Huggins, president of the Royal Society, and Lord 
Rayleigh, chairman of the General Board of the laboratory, 
to meet the General Board. All the departments of the 
laboratory were thrown open for inspection, and Dr. R. T. 
Glazebrook, the director, with his competent staff of assis- 
tants, were untiring in their efforts to satisfy those in quest 
of information. The general equipment of the laboratory 
bas already been dealt with in our columns, but apart from 
this there was on view a tide-predicting machine, designed 
by Lord Kelvin and Mr. Edward Roberts for the Indian 

vernment. It is a marvellous piece of mechanism, whereby 
the tides round the coast of India are predicted with a 
degree of accuracy sufficient for practical purposes. The 
application of such a machine in England would doubtless 
be preonda by the erratic conditions obtaining, whereas 
in India the conditions which influence the tides are 
approximately regular. 

ere is no doubt that the institution is doing valuable 


work. This is abundantly apparent from the report for the 


past year, which also includes an outline of the programme 
for the present year. In the engineering department the 
research on wind pressure will be continued, also that on 


the mechanical properties of nickel steel undertaken jointly 
by Mr. Hadfield and the laboratory. A speeial feature of 
this investigation will be the sories of experiments with the 
alternating stress-testing machine constructed in the labora- 
tory. It is hoped by the aid of this machine, combined 
with the microscopical examination of tke strained speci- 
mens, to investigate carefully the phenomena of elastic 
fatigue. As regards steam research, it is proposed to rebuild 
part of the present apparatus on a larger scale so as to 
admit of larger flows and higher pressures. But in its 
present form the apparatus has served to give preliminary 
values for the specific heat of superheated steam. When 
the extension has been effected, the same apparatus will be 
utilised to determine the latent heat of evaporation of 
water at high temperatures, and, finally, it is proposed to 
determine the relation between the pressure and tempera- 
ture of superheated steam. A machine for the determina- 
tion of the coefficient of friction of bearing surfaces has been 
designed, and the construction will be proceeded with early 
in the year. 

In the physics department (electricity division) the 
experiments made up to the present with standard cells 
seem to show that differences remaining inthe mercurous 
sulphate obtained from different makers, even when 
repurified in the standard manner in the laboratory, 
are the main cause in the differences observed between 
different standard cells. It is hoped that it may be 
possible to prescribe a standard method of preparing the 
sulphate which will eliminate these differences. At present 
the electrical test of purity is more sensitive than the 
chemical. At the request of the Electrical Standards Com- 
mittee of the British Association, the laboratory has under- 
taken the construction of a standard ampere balance, 
designed by the late Prof. Viriamu Jones and Prof. Ayrton. 
The coils of the balance consist of helices of bare copper 
wire wound on marble cylinders, and its working depends 
very greatly on the accuracy with which these coils are 
wound and measured ; for this work the laboratory is well 
equipped, and an experimental coil has been successfully 
wound and tested. The funds for this work are found by 
the British Association. When this work is completed it 
will be possible to go on with the construction of the 
Lorenz machine, which is to be given by the Drapers’ 
Company. 

The tests on insulating materials undertaken for the 
Engineering Standards Committee will be continued; the 
investigations now in progress relate to the distribution of 
temperature within the layers of the field coil of a dynamo 
or motor. Tests, as ordinarily made, give the mean tem- 
perature of the coile; it is desired to know by how much 
the maximum temperature may in practice differ from the 
mean. These experimenta are being conducted in co-opera- 
tion with Messrs. Cromptons, Messers. Johnson and Phillips, 
Messrs. Mather and Platt, Messrs Siemens Bros., the British 
Westinghouse Company, and other firms. Much requires 
to be done to complete the equipment of this division. 
Large currenta are frequently needed for testing meters, eto., 
both direct and alternating. For tbis it will be necessary 
to supply some large storage cells and a set of step-down 
transformers for use with Messrs. Siemens Bros.’ alternator. 
The question of the automatic regulation of the current 
used for testing meters and similar appara is one of 
some difficulty, especially when the supply station is a small 
one and the load very variable. Considerable progress, 
however, has been made towards its solution, and it is 
hoped that the difficulty may shortly be overcome. The 
testing of electrical instruments has increased greatly 
during the past year, and there seems every reason to 
eel Way a continued increase. The accommodation 
provided is already becoming too small. 

The work which it is proposed to undertake is the 
thermometry division includes a study of the thermo- 
electric force of junctions of platinum, platinum-rhodium 
and platinum, platinum-iridium, and of the effects of small 
impurities. For this research a good deal of material is 
in hand. 

In the photometry section of the optical division the first 
piece of research is an investigation into the conditions 
under which the pentane lamp may be treated as standard. 
It is known that its intensity varies greatly with the 
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quantity of aqueous vapour present, and also with the 
barometric pressure and with the carbonic acid. An 
examination into tbese causes of variation is now in 
progress; on its completion it will be possible to define 
the conditions under which the lamp may be used. The 
pentane lamp can, however, only be treated as a secondary 
standard ; the next series of experiments will relate to the 
establishment of some primary standard—e.g , the radiation 
f rom a square centimetre of glowing platinum at a definite 
temperature, or that from a perfectly black body at a definite 
temperaturo. 

From the report of the experimental work accomplished 
during last year we learn that the research in connection 
with the mercury standards of resistance has been carried 
to a successful conclusion, and a full report is now ready 
for publication. We also gather that the division devoted 
to electrotechnics is being organised for the purpose of 
undertaking tests on electrical instruments, and arrange- 
ments are being made for dealing with heavy currents, 
both alternating and direct, as well as high voltages. In 
this connection it is interesting to note that a 5-kw. motor- 
alternator, presented by Messrs. Siemens Bros., has been 
put down and tested. Single-phase, two-phase, and three- 
phase currents can be obtained from this machine at 
frequencies varying from 20 to 120 alternations per second. 
Messrs. Siemens are also presenting three high-tension 
transformers to the institution. A quantity of other 
apparatus, including measuring instruments, etc, has been 
added to the equipment of the several departments, but 
these are still far from complete, many applications having 
been made for tests which it was impossible to undertake 
owing to lack of equipment. In the engineering depart- 
a the nesd of a powerful testing machine was especially 
felt. 

It may be added, in conclusion, that while the work of 
the laboratory has prospered, the financial position is one 
which gives rise to grave anxiety. The receipts for the 
year amount to £10,200. 4s. 3d., while the expenditure has 
been £10,506. 14s. 6d., thus leaving a deficit of £106. 
10s. 3d.. Last year the corresponding figures were £9,314. 
19s. 3d. and £9,235. 9s. 8d., giving a balance of £79. 9a. 7d. 
In addition to this a sum of £1,036. 6s. 11d. has been spent 
on equipment out of the accumulations of income transferred 
from the Kew Committee. The balance is now £2,379. 
98. 11d., as against £3,522. 7s. 1d. at the beginning of the 
year. Thus the laboratory is spending more than its 
income, and in the opinion of the committee a further 
increase in expenditure will be necesssry in the present 
year. To meet this a considerable increase in income is 
urgently required. By drawing on the balance it will be 
possible to continue for another year, but the time has 
come when the financial position must be reconsidered. 
This is the more necessary since the period for which the 
grant of £4,000 was originally made ends in September, 
1904. In consequence of this the president and council 
of the Royal Society have been in communication 
with the Treasury, and it has been arranged that 
the grant of £4,000 shall be continued to April, 1905— 
i.&, for the financial year 1904.5—and that the com- 
mittee should prepare a scheme for the consideration of 
the Treasury. The Treasury have been asked when the 
scheme of the Executive Committee is received to carefully 
consider “the work and organisation of the National 
Physical Laboratory, with a view to laying down the lines 
that ought to be followed in the future,” and have stated 
in reply that they will be prepared to give careful con- 
sideration to the statement and proposals with regard to the 
future.” At the same time, considerable encouragement is 
given by the fact that the number of testa made during the 
past year show a very satisfactory increase over the corre- 
sponding figures for 1902, the sum received in fees having 
increased in the same ratio. 


THE POSITION OF MOTORS ON BOGIE CARRIAGES. 
Bx B. PONTIFEX, 


Where ought motors to be fixed on bogie cars, and 
where ought those cars to be placed on the trains? There 
is a great diversity in the practical answers to these ques- 
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tions, caused by taking as the chief consideration con- 
venience of fixing the motors and connecting up the 
controlling cables. On steam roads, a new type of loco- 
motive or fresh pattern of car is seldom adopted without 
consultation with the permanent-way engineer who is 
responsible for the track, but on electric roads, whatever 
may be the reason, the engineers apparently design their 
equipments without any advice from the one man in the 
railway world who could tell them how to arrange matters 
to produce as little undue wear as possible either on rolling- 
stock or track. The locomotive engineer does not usually 
grasp these points because he finds that, under the new 
conditions, there is no question of balancing reciprocating 
motion, and overlooks the fact that many arrangements of 
driving wheels are being tried afresh, after having been 
condemned for various reasons by railway engineers in the 
past. 


eto œ 


Q)  Sionimes ORNO WHEELS 
Fie. 1. 


Take first the position of the motors on eight-wheel cars 
which run without trailers, whether on enclosed tracks or 
on street lines. Four-motor equipments are out of con- 
sideration in this article, because there is no practical 
variation on “one axle, one motor,” but with two motorcars 
there is plenty of room for discussion, though the third 
possible arrangement (both motors on the same bogie) has 
only been adopted on trains, yet the advocates of either of 
the other syatems are each prepared to describe the opposi- 
tion as N. D.G., or something equally affectionate. Motors 
on the outside axles—i. e., leading on the leading bogie 
(Fig. 1) —act as follows: When a car like this enters facing 
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points, the leading wheels strike the curve with the 
momentum due to the whole car, because they are not 
idle, but are pulling the car behind them, and at the 
moment of impact there has not been any chance for the 
bogie to swing on ite centre pin. The result of this is 
excessive hammer action, which causes the rails to wear 
faster than they should, and loosens any nut on the 
car which is in any way disposed to shift. On the 
other hand, when the motors are trailing on the lead- 
ing bogie (Fig. 2) this is considerably decreased, an 
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Fig. 3. 


idle pair of wheels enters the points first, and the 
body of the car has begun to swing over towards its new 
direction before the heavy driving axle strikes the curve. 
This applies to maximum traction trucks also, but in a 
greater degree in proportion to the distance between the 
radius centre and the truck centre. Of course, when the 
trailing bogie reaches the points, the body of the car is 
fully swung over, and the only hammer is caused by the 
weight of the truck alone. 
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Fic. 4. 


On tramlines it is often compulsory to run the motors 
on the leading axle of the front bogie, because tram tracks 
are not seldom a half-hearted attempt to use horse-car 
tracks in order to save capital expenditure, and unless the 
heavy driving wheels lead there is a great tendency for 
bogie cars to jump the track on a bad road. However, in 
the long run street tracks must inevitably be brought more 
into line with railroad practice. On trains, whether all 
cars are motorcars or not does not appear to alter the 
question of the position of the motors on the car itself. 
Take a very common arrangement, two motors on the leadin 
bogie and none on the trailing (Fig. 5). If two men want 
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tocarry a logof wood, they wouldn't both take hold at thesame 
end and allow the other to trail on the ground, but it doesn't 
seem unlike the arrangoment shown in Fig. 3, when allowance 
is made for the difference in friction between the end of the 
log and the ground and between the truck and the rails. 
This (Fig 3) was tried on some experimental runs, but the 
resulte were not up to anticipation; the motors were then 
altered as in Fig. 2, giving the train arrangement shown in 
Fig. 4, when there was no difficulty in passing the tests, 
and it was also found that the track was less affected by the 
increased speed. Unfortunately, in tube railways the 
consideration of floor level prevents any other method than 
Fig. 3 because the motors must be grouped under the 
driver's compartments, as the diameter of the tunnels will 
not allow the floors to be raised throughout the train, and 
passengers would object to climbing over humps in the 
carriages, if the motors were distributed through the length 
of the train to obtain better acceleration. 

There is another disadvantage entailed by placing two 
moturs at each end of the trains and nowhere else—namely, 
that when crossing points at any speed above crawling, the 
rear motors must be cut out so that the train can be pulled 
and not pushed. This was proved in the early days of 
steam railways, when it was found that a locomotive 
could pull a train through points without derailment 
at a far higher speed than it was possible for the same 
engine to push the train over the same points, even on 
the best-laid track. The Central London Railway have 
recently rediscovered this, after changing over from the 
locomotive to the motorear system, with two motors on 
the leading bogie of a seven-coach train and two on the 
trailing bogie ; at each terminus the trains are now shunted 
by means of the leading motors only. The ideal system, 
both from the point of easy running and of acceleration, is 
to have motors on the inner axles of each carriage (Fig. 2), 
and to make up the trains of the required number of 
similar cars; but on a long train the control of 14 to 30 
motors simultaneously would require expensive apparatus 
and cabling, and at present the cost of this prevents its 
adoption in a whole-hearted manner. The Liverpool Over- 
head Railway have approached this point, and at present 
hold the record for acceleration with the arrangement 
shown in Fig. 4. It will be of great interest to compare 
with this the results, when published, of the new service of 
electrically-driven trains on the Liverpool and Southport 
branch of the Lancashire and Yorkshire Railway, especially 
as the same firm of engineers, Messrs. Dick, Kerr, and Co., 
are responsible for the design and manufacture of the 
motors. 

In conclusion, there appears to be an opening for dis- 
cussion on this point, and the above article is chiefly 
written with the object of drawing it. 


THE FARADAY SOCIETY. 


At an ordinary meeting of the Faraday Society, held on 
Monday, March 21, at the Institution of Electrical Engineers, 
Dr. O. J. Steinhart in the chair, a paper by Dr. F. M. Perkin 
and Mr. W. O. PREBBLE on ‘‘The Electrolytic Analysis of Gold " 
was read in abstract by Dr. Perkin. 

The object of the researches described was to arrive at an 
electrolytic method of estimating gold which should be perfectly 
accurate and yet far more rapid than the ordinary double cyanide 
method, which the authors, differing from Classen, consider 
inordinately long, even in hot solutions. Solutions of sodium 
thiosulphate, cyanide, sodium sulphide, potassium thiocyanate, 
and ammonium thiocyanate were all tried and the results com- 
pared. The first named was useless ; of the others—which are 
all accurate—the thiocyanates gave the best results, and the 
ammonium salt was better than the potassium. With currents 
of 02 ampere per sq. dem. the deposition of 0'05 grm. to 
0:08 grm. of gold was complete in five or six hours. With a 
current of 0°4 to 0:5 ampere 1j to 2 hours sufficed. The 
presence of a little persulphate considerably reduced the voltage 
required. Experiments were also made to determine the best 
method of removing the deposited gold. Chlorine or brcmine 
water were satisfactory, but slow ; aqua regia was risky ; the 
authors recommended a 2 per cent. solution of potassium cyanide 
containing a little hyarogen peroxide or a persulpbate. One or 
two minutes then sufficed to remove the gold. An improved 
form of basin electrode for working with hot solutions was 
described. A lamp-wick siphon, from a small reservoir, 
supplies water to compensate for evaporation. 


Mr. CHAs. R. DARLING then read a paper on Thin-Film 
Electrolysis, and a proposed application to Printing,” which 
was illustrated by experiments. While investigating a process 
for letterpress printing by electrolysis without the use of ink— 
an extension of B.in's well-known telegraphic printing—the 
author found that the final results of electrolysis, when the 
electrolyte forms only a thia film, often differ materially from 
those observed in an ordinary cell. In these experiments a 
carbon or metal plate (it was immaterial which) formed the 
anode; on this was placed an impression pad, consisting of some 
sheets of moist blotting-paper, upon tbis was the trial sheet 
carrying the electrolyte film, and on this the cathode type or 
coin. Voltages from 6 to 200 were employed. To obtain a 
clear image of the type, & certain minimum strength of solu- 
tion is requisite. The first experiments were made with saline 
solutions. Silver nitrate gave a clear, permanent black image 
of the type, but the paper, of course, darkens on exposure ; 
copper sulphate and nitrate yielded images that faded after a 
time ; the same unexpeoted result occurred with lead, mercury 
salts, and bismuth. The best images were obtained with 
manganese salts. These, consisting as they did of the oxides or 
hydrates, were quite permanent; all purely metallic deposits, 
excepting silver, disappeared after a time. Ia the case of non- 
saline solutions the paper, which might consist of asbestos or 
pure Swedish filter-paper soaked in distilled water, acquired the 
properties of an exposed photographic plate, and on treating with 
a silver salt and developer, a perfect image of the cathode was 
obtained, even after a long iaterva:. Reproductions of such 
„ glectrographs” are given in the paper. The latent images 
are not due to hydrogen peroxide, nor to metallic compounds, 
as they occur with oarbon electrodes ; but they reside in the 
surface of the paper in contact with or towards the cathode. 
The author ascribes them to a class of phenomena that have 
been investigated by Bose and termed the response of inert 
matter to electrical stimuli," and thinks they are probably the 
result of some state of strain set up in the film by the current. 
As regards the fading of the metallio images, this may be simply 
due to recombination, although that explanation is not entirely 
satisfactory. 

In the discussion which followed, Dr. H. Borns asked 
whether the author had treated his latent images with any 
solutions before developing. 

Mr. N. J. BLuMAN said that in some electrolytic printing that 
he had carried out they had used some organic solations with 
good results. 

Mr. Fontana suggested that the latent images might be due 
to occluded hydrogen. 

Dr. Perkin thought this supposition could be tested by 
exposing the paper to an oxidising agent. 

Mr. BAwrREE asked whether it were possible to get rid of 
the latent images. If so, some light would be thrown on their 
Caune. | 

Mr. Pripzaux asked whether the author had tried develop- 
ing anode images where carbon formed the anode, so that no 
metal went into solution. 

Dr. STEINHART did not agree with the *'strain " theory put 
forward by the author. All materials contain some trace of 
saline matter, and one was almost sure to get chlorine or some 
such substance given off on electrolysis. 

Mr. DARLING, in reply, thanked the speakers for their useful 
suggestions, many of which he had not had time to follow up, 
but hoped, to do so in the future. Referring to Mr. Bluman's 
remarke, organic substances eventually discoloured the paper. 
He did not think hydrogen the cause of the latent images; 
certainly hydrogen peroxide did not destroy the image. 


TRADE NOTICES AND NOVELTIES. 


Electromagnetic Track Brakes. 


To meet the demand for a reliable tramcar brake the British 
Thomson-Houston Company, Rugby, have developed the device 
illustrated herewith. This device consists of sum able electro- 
magnets which are mounted in proximlty to the track, and 
which, when energised, are drawn in contact with the rails. 
The energising current is generated by the motors acting as 
genera'orB, and the braking action is obtained both by the 
attraction of the electromagnets to the rails and by the direct 
retardation of the wheels due to the motors acting as gene- 
rators. The brake shoe itself consists of a substantial steel 
casting wi'h a cored recess into which the magnetising coil is 
placed. A brass cap or cover is p'aced over this coil, and so 
fitted as to form a water-!ight protection. A steel core extends 
through the coil, providing two magnetic circuits, each of which is 
completed by the section of rail Immediately under the brakeshoe. 
The terminals of the magnetising coil consist of well insulated 
flexible wires brought out through bushed holes in the top of 
the cast-steel frame of the shoe. They consist of two wires in 
duplicate, and are of sufficient length to extend from the end 
of the coil winding to the car underframing without. a joint. 
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Each shoe is provided with wearing plates for oontaot with the 
rails. These plates are steel castings, held in place by machined 
bolts so placed that the plates may be renewed without remov- 
ing the brake shoe from the truck. The efficiency of the brake 
as an emergency and service brake has recently been demon- 
strated by a series of tests carried out under actual working 
conditions on one of the heaviest routes in the country. A 
our-wheel double-deck car with two motors was used, and 
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at the dis ds electrode, the short arc first formed being 
subsequently lengthened out along the tube by the pressure of 
the mercury vapour generated within the arc. Thus the arc is 
formed between two mercury contacts and maintained by the 
ressure of the vapour when the lamp has been started. Each 
amp requires from 40 to 60 volts, and as many are 
arranged in series as the pressure of the supply may 
necessitate. Or when it is required to concentrate the 
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Dlagram showing Attachment of Brake to Maximum Traction Truck. 


some teste were made with the magnetic track brake with the 
following results : 
Emergency Stops. 


Speed on applying Time to Distance to Grade 
E bie stop. atop. Down. 
ead 2 
5 miles per hour 4seccnds ...... 25 yards rn d 
14 o x Ge 6. p e Level. 
Speed Regulation Descending Grades. 
Speed maintained. Grade. Current per motor. 
i 1 in 13 
5 miles per hour ü in a} VA T 4 amperes. 
b^ 45 — dk. —— ng wi? sanns 35 „ 
D. 4, is „ I in 1 ĩ i 


The first test represents extreme conditions, such as a car running 
away down a steep incline, and, considering the gradient &nd 
the high speed, the atop was very rapid, being made in about 
2 car lengths. The second test would correspond to the case 
of a car travelling at a moderate speed and obliged to pull up 
suddenly. It will be seen that such a stop can be made in less 
than a car length. The second table is interesting, inasmuch 
as it shows that a low and even speed can be maintained when 
the car is coasting down the steepest grades, so that it is always 
under perfect control. If necessary, the car can be brought to 
a stop by further movement of the controller handle, and held 
at rest by the wheel-brake. 


Iron-Cased Bells. 


The International Electric Company, of 55, Redcross-street, 
Barbican, E.C., inform us that they have just brought out a gas 
and waterproof iron-cased bell, the main feature of which is 
that it can, without the insertion of a separate Jamp or other 
resistance, be connected direct to any electric light supply up to 
250 volts. Hitherto electrical protective devices, such as fire 
or burglar alarms, danger signals, etc., have been dependent on 
the satisfactory state of the battery, and if the battery should 
by some mischance be neglected or run down, even the best fire 
or burglar hell would be useless. The hells are stocked hy the 
above-mentioned company for 100 or 110 volta and 200 and 220 
volts, but they can be made to suit any voltage up to 250. 


The Latest in Haek Saws. 


Messrs. Beanland, Perkin, and Co., School Close Works. 
Leeds, have sent us a sheet dealing with their new No. 0 
hack saw, which they consider to be equal or superior to any 
of the small hack sawing machines at present on the market, 
while the low price will open a field for it in small workshops. 
The saw has a capacity up to 5Jin. square. All sliding guides 
are dispensed with, the saw frame being swung on a rigid link 
moti n. Less power is required owing to the swinging motion, 
and the slight rocking of the blade, causing it to keep working 
at different angles, results in increased speed of cutting. 


The “Bastian” Mercury Vapour Light. 


Meesrs. Rumney and Rumney have on view at 39, Victorla- 
atreet, Westminster, S.W., a very interesting mercury vapour 
lamp which has been perfected by Mr. C. Orme Bustian and 
Mr. A. E. Salisbury. The construction of this lamp is very 
simple. In the accompanying illustration it is shown in its 
normal position, but when the current is switched on, the series 
magnet, g, is energised and draws up the core, 91. This causes 
the lamp, a, which is attached to the beam, ^, to tilt, and 
the mercury, indicated by the dotted lines, is thus separated 


light, a number of burners may be arranged in series within 
one lamp. We were shown a lamp provided with two burners 
in series, which was taking 65 of an ampere at 100 volts 
pressure while yielding 160 (estimated) candle-power. But until 
the results of photometric tests are available it would be unfair 
to base conclusions as to the efficiency of the lamp, although 
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Connections to the Bastian Mercury Vapour Lamp. 


this is apparently very high. Eich lamp takes a starting current 
of about 1 5 amperes, but this is only momentary. Ia form the 
lamp is essentially handy. It is intended, we understand, 
primarily for street.lighting, but may a'so be adapted for 
interior lighting by supplementing the orange rays in the 
mercury vapour light. This is effected by inserting a carbon 
filament lamp, J, in series with the vapour lamp, a combination - 
necessitating the resistance, C^, which is automatically cut out 


when the mercury aro is sufficiently formed. Another point is 
that the voltage on the lamp may be varied as much as 25 per 
cent. either way without interrupting the lights. For the rest, 
this lamp certainly seems to offer great possibilities, and we shall 
watch its career with interest. 


Catalogue. 


ELECTRIC OVERHEAD TRAVELLING CRANES. Chambers, Scott, 
and Co., Dalziel Eagineering Works, Motherwell, N.B.— 
Pamphlet E.C., 1904, illustrated, describing electrically-driven 
cranes of various types. 


FORTHCOMING EVENTS. 


FRIDAY, Marcu 25. 


North-East Coast Institution. —'' Automatic Governing of Marine 
Engines,” by Mr. H. M. Wilson. 

Physical Sooiety.—A*t 5 p.m., ' Note on the Measurement of Rmall 
Inductances and Capacities and on a Standard of 8m«)] Induct- 
ance.” by Prof. J. A. Fleming. F.R.S. ''A Hot Wire Ammeter 
for Measu ine Very Small Alternstiog Currents,” hy Prof J A. 
Fleming, F R.8. ''Tbe Energy of Secondary Röntgen Radia- 
tion,” by Mr. O. G. Berkla. l 

Institution of Electrical Engineers. Manchester (Stndents’ 
Rection). —'' Photometric Testing,” by D. Livings'on Sands. 

Royal Institution.—'' Liquid Hydrogen Oalorimetry, by Prof. 
Dewar, M.A., LL. D., D. So., M. R. I. 

Institution of Civil Engineers. Students' meeting at 8 p. m. 
„The Relative Advantages of Continuous and Alternating Current 
for Traction Purposes," by Mr. J. M. Kennedy, Stud. Inst. C. E. 
Mr. O. H. Wordingham, M. I O.E., in the chair. 

Electro-Harmonic Society.—At 8 p.m., last smoking concert of the 
season. 

SATURDAY, Marcu 26. 
Institution.—At 3 p.m., Lord Rayleigh on The Life and 
Work of Stokes (Lecture VI.). 

Manchester Association of Engineers.—At 7 p.m, The 
Adaptability of Electrical Driviog.” 

West um Technical Institute.—At 7 p.m., students’ oon ver- 
sezione i 

Glasgow Technical College Scientific Society. — At 7.50 p.m., 
annual general meeting. 

Institute.—At 11 a.m., ‘‘ Municipal Rehous‘ng,” by Mr. 
W. E. Riley, F. R. I. B. A., followed by visits to the London 
Oounty Council estates. 


TUESDAY, Marcu 29. 


Institution of Civil Engineers.—At 8 p.m, ‘' Lowering the Sill of 


the Remsden Dock, Barrow-in-Furness," by Mr. Leopold Halliday 


Saville; and ''Burntisland Harbour: Construction of the East 


Dock," by Mr. Robert Henderson. 
Institution of Electrical Engineers. — Manchester Section: at 
7.50 p. m., Safety Devices for Electric Traction," by Mr. T. W. 
Sheffield. 
: SATURDAY, APRIL 2. 
Mechanical Engineers.—''Gas Measurement," by 
Mr. A. Oooke. 


— 


Association of Municipal Eugineers.—The following prospective 
arrangements for meetings have been fixed: Grimsby, April 23, 
Newcastle, May 6 and 7; Buxton, May 20 and 21. 


PERSONAL. 


The Aberdeen Town Council have decided to increase the salary of 
Mr. J. A. Bell by two yearly increments of £100, making the 
maximum £700 per annum. 

The Manchester City Uouncil have decided to raise the salaries of 16 
of the officers of the electricity department by sums ranging from £15 
to £50, and amounting in the sggregate to £446. Increases were 
also granted to several officials of the tramway department. 

The Barnstaple Town Council have increased the salary of Mr. J. W. 
Hadfield, the engineer in charge of the electricity department, to £200 
a year, to include supervision of the laying of mains. 

Mr. Ohas. W. Lund, A.I E E, of the London and North-Western 
Railway electrical department, has been appoiated by the Coloni l 
Office to be assistant superintendent of telegraphs in Ceylon, and will 
leave London for Colombo by the P. and O. mail steamer '' Australia’ 
on May 13. 

The Hammersmith Council propose, in consideration of Mr. G. G. 
Bell, the electrical engineer, having undertaken to prepare plans and 
estimates for the extension of the generating plant, thereby doing away 
with the necessity for employing the consulting engineer, and also in 
consideration of his past satisfactory services, to inerrease his salary 
from £500 to £600 per annum from the 1st prox., rising by two annus! 
increments of £50 each to £700. The salaries and woges of over 30 
officers and employós are to be increased, including the salaries of 
Messrs. R. H. Paterson, station superintendent, from £225 to £250 
per annum, and W. Willcocks, A. T. Gordon-Smith, and H. Bell, 
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WALSALL ELECTRICITY ACCOUNTS. 


The accounts of the Walsall electricity department for 


the year ended Dec. 31, 1903, show that the total expen- 
diture on capital account now amounts to £78,575. Abstracts 


are appended. 


Dr. REVENUE ACCOUNT. £ s.d 
Generation of electricity .. 3, 018 15 10 
Repairs and maintenance of plant, eto . 849 5 1 
Distribution of electricity / . . 322 17 9 
Attending and repairs to public lampe. . . 93 14 4 
Renta, rates, and taxes 2 . . — 493 17 11 
Management expenses, salaries, eto........ T sinisi 684 6 6 
Special charges—insurance. ...... F 84 15 6 

Total expenditure . — .... 6,497 12 11 
Balance carried to net revenue account. 2885 17 6 
£8,283 10 

Or. 8. d. 
Sale of ourrent for lighting and power, less discounts ... 7,741 19 6 
Publio hn ggg ð eoe s o NR eS. 495 6 
Rental of meters dte d bte eds ———— Á— —— 146 8 6 

£8,383 10 5 

Dr GENERAL BALANCE-SHEET. £ s.d. 
Sundry creditors on open acoounts ............. . 7,775 4 3 
Deposits returnable eene T 85 16 6 
Amount due to borough treas ure 22980 6 6 
Sinking funds, less loans paid off.............................. 5,969 9 3 
Reserve for discount on curreenn . 2 180 13 6 
Balance at credit of reserve fand .......................... we 106 6 1 
Balance at credit of net revenue account..................... 69 15 4 

857.117 9 5 

Or. 8 s.d. 
Stock on hand. FCC 106 13 10 
Sundry debtors for current, rent of meters, eto 2,955 12 0 
Amount in hands of engineer ................. ee eese 500 
Amount due from borough treasurer ............. Seve. 1,294 16 6 
Consolidated sinking fund eene 966 16 7 
Oonsolidated loans tund............................ e .. 3027 11 1 
Balance at credit of capital account. . . . .. . . .. 28,702 19 5 

£37,117 9 6 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ET. 
Quantity Vim rus lap Unie aries 1 897,009 
; public lampe ..................... 

Quantity sola { p] Pite consumers by meter 593 121) 622,829 
Quantity used on works .......... eee ·UL U . . 33 741 
Total quantity accounted for . . . . 650.575 
Quantity not accounted for .. ....... laser api TET TAN AM VE URS . 240,434 
Number of public lampe . . . . . . . . e 19 
Total maximum supply demanded (kilowatts) )))) . 521 


HUDDERSFIELD ELECTRICITY ACCOUNTS. 


We give herewith abstracts of the revenue account and 
eneral balance-sheet which form part of the accounts issued 
y the Huddersfield Corporation electricity department for 

the year ended Dec. 31, 1903. 


Dr. REVENUE ACCOUNT. £ «ad. 
Generation of eleotricity...... e 3 7,758 8 1 
Distribution of electricity j . — . 935 6 9 
Public lampe, wages, repairs, eto ttt . 122 111 
Renta, rates, and taxes ................ FF 1,145 10 3 
Management expenses, salaries, eto. ....... ——Ó 1,400 9 10 
Bde. 8 65 15 6 
Balance carried to net revenue account osseo . 13,578 5 0 

£24,795 17 4 

Cr. £ s. d. 

Sale of current, meter rents, etc. .......... — — en e» 24,796 17 4 
£24,795 17 4 
BALANCE-SHEET 

Dr. Liabilities. £ 8. d. 
Mortgage debt ............. FFC m 143,268 6 1 
Floating liabilities ................-. eee .. 3 468 13 4 
Depreciation and contingencies account ͥ 11853 11 7 
Excess of assets over liabilities ..................... DENN 55,485 1 5 

£192,078 12 5 

Or. Assets, £ ad 
Buildings, machinery, plant, eto . 178,507 11 3 
Steam motor wag on . ẽ . errr re Serie caus 61117 6 
Stores on hand „ e 312 9 2 
Sundry debtors for current supplied, eto................ =... 12,059 15 1 
Oash in hand ............. "— — € . 6,681 19 5 

£192,078 13 5 
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LEGAL INTELLIGENCE. 


DIXON v. THE ITO SYNDICATE, LIMITED. 


Mr. Justice Channell delivered judgment at the resumed hearing 
of this euit in the King's Bench Division. His Lordship said that the 
agreement provided that the engineers were to certify as the work 
went on, and their final certificate was to be final. He now started 
with the certificate for the £7,401 in dispute, as being the amount 
which the plaintiff was entitled to for work done up to the point. 
The certificate was subject to any defective work, and it was 
admitted that there were certain things which would require 
to be done in order to remedy defects of a character which 
would prevent the Board of Trade passing the tramline. It was 
admitted on behalf of the plaintiff that some £300 would be require 1 
to put this in order, while on the other hand one gentleman put the 
amount at £8,000, although he thought the Board of Trade would 
disapprove of the design as well as of the work. If anything of that 
kind happened, the loss would not fall upon the contractor. What had 
to be decided upon was the difference, and Lis Lordship said he should 
do so as a juryman would do—viz., by not taking the precise view of 
either side. He was rather inclined towards the evidence produced 
on the plaintiff's side, and should think that the sum of £500 was 
the figure which ought to be allowed for the defective work. Then 
the most important point was—what amount of damage had the 
plaintiff suffered through what must be held to bea breach of contract, 
by the transference of the whole undertaking to another party, 
whereby the plaintiff was deprived of the remainder of the work. It 
was obvious that the plaintiff was to have received certain ahares in 
the concern, and those would no doubt have had a substantial value. 
He had arrived at a lump sum as being his estimate of what profite 
the plaintiff would have realised, and he put that down at £5,000. 
Consequently there would be jadgment for the plaintiff for the amount 
claimed, £7,401. 1s. 8d., and the £5.000 referred to, mskiog a total 
of £12,401. 1e. 8d. He would allow £500 on the counterclaim. As 
to costs, though he made no order, he was of opinion that the greater 
part were caused by the claim, and not by the counterclaim. He 
granted stay of execution. x fae 


PURCHASE OF SHARES. 


The case of Hunt v. National Electric Traction Company, Limited, 
came before Mr. Justice Ridley and a common jury. The plaintiff 
sought recission of his contract to take shares in the City and Surrey 
Electric Railway Company, on the ground of miestatements in the 
prospectus. The defendants did not appear. Mr. E. H. Cannot 
(instructed by Mesers. Judge and Priestley) appeared for the plaintiff. 

Mr. Cannot said the case was no longer defended. The prospectus 
offered for sale shares in the City and Surrey Electric Railway Com. 
pany, which was incorporated with a capital of £150000. On the 

aith of the prospectus and a circular which stated ''that the railway 
company had already built a City terminus, electrically equipped with 
lifts, close to the Monument, that it had already constructed approach 
lines fully equipped for running, and that it had already built and 
electrically equipped a tunnel nuder the Thames," the plaintiff agreed 
_ to buy of the defendants 10 shares of £10 each ia the railway company. 

It was now contended that the statements in the prospectus quoted 
were false and fraudalent, and that, in truth, the company had not 
built a City terminus equipped as stated. 

Au official from Somerset House having tendered evidence as to tbe 
iria of the defendant company, judgment was given for the plaintiff, 
w th costs. 


COMPANIES’ MEETINGS AND REPORTS. 


WOKING ELECTRIC SUPPLY. 


The directors’ report for the year ended Dc. 31, 1903, states that 
the total revenue for the year was £7,960. 9s. 2d., and the expenditure 
connected with the generation and distribution. of electricity and 
m anagement expenses amounted to £4,043. 3s. 1d., leaving a balance 
oa the year's working of £3,917. 6s. 1d., to which has to be added 
£575. 93. 4d., the amount brought forward from last year, making a 
total of £4,592. 15s. 51, which sum the directors propose to appro- 
priate as follows: payment of interest on the 44 per cent. debentures, 
£1,048. 11s. lld. ; payment of interest on temporary loan, £340. 
103. 8d.; payment of dividend on the 6 per cent. cumulative preference 
shares to Dec. 51, 1905 (six months to June 30, 1903, having been 
piid on Ost. 1, 1903), £792. 6s. 8d.; payment of a dividend of 4 per 
cant. per annum on the ordinary shares, £626. 5s. 7d.; to deprecia- 
tion fund account, £750—leavirg a balance to be carried forward of 
£1,035. Os. 7d. Although the amount to be carried forward to next 
year is sufficient to pay the ordinary shareholders a n. uch larger divi- 
dend, the directora feel sure that the shareholders will approve of the 
s:unduess of the policy of carrying forward such a large balanca. 
D ici ng the year 136 new consumers were obtained, exclusive of the 
L»alon and South-Western Railway Company's l:ghting of Woking 
Sta tion, which was connected in December last, and which is already a 
vat y large consumer of electrical energy. The total number of lampe 
now connected is 25,010, and the number of consumers 660. The 
direct rs consider that the outlook for the future is most promising 
D iri ng the year the directors have issue 1 £3,850 44 per cent. deben. 
tar es, and £9,210 6 per cent. cumulative preference shares, and they 
are now looking towards issuing the balance of the debentures, pre- 
fere nce, and ordinary shares. The expenditure on capital account on 
Dec. 31, 1903, amounted to £65,480. 4s. During 1903 a new engine- 
room has beeu built, a 400-kw. generator installed (more than doubling 


the generating capacity of the works), a new switchboard of the most 
modern type erected, and eight miles of cable laid down, including a 
special one between the works and the railway station. Further 
expenditure upon boiler power and other works will be required during 
the current year. The necessity for the increased capital expenditure 
is owing to the ape and continuous growth of the businese of 
the Company, which has largely exceeded the anticipations of the 


directors. 

Dr. ABSTRACT OF REVENUE AccouUNT. £ ad. 
Generation of eleatricit dd U—: . . . 2,735 19 5 
Distribution of electricit . . . -... 250 18 9 
Rente, rates, and taũke u ſ ſſſſſſ r t esi 81 1 1 
Management expenses, salaries, et At 819 15 10 
Law and parliamentary charges  .............. een 54 4 0 
Depreciation in respect of plant, etw ͥ . 750 0 0 
Special charges, insurance, et ET 101 9 0 

Total expendit ure e 4,795 3 1 
Balance carried to net revenue account. 4,167 6 1 
£7,900 9 2 

Or. £ s. d. 
Sale of current per meteeerᷓuuuuuuuEE(E 4 7,680 13 0 
Rental of meters, sale of lampe, eto .. 274 15 4 
Transfer and test fees "——— ——À 414 0 
Bad debili aerobine xot 8 — D 0 6 10 

£7,960 9 2 
APSTRACT OF BALANCE-SHEET. 

Dr, Liabilities. £ kx. d. 
Capital account - amount received ͥͥᷣ (. 55.282 0 0 
Due from suudry tradesmen and others ..................... 9,852 8 7 
Sundry oreditors on open account . 011 3 
Balance at credit of net revenue account 1.661 6 2 
Depreciation fund account t ne 2,870 18 8 
Dividend on preference shares accrued due.................. 505 11 2 
RT ERUNT —€— orte 2,050 0 0 
Bank erdtaf t).. —€— 1,325 19 0 

£14,548 14 10 

Cr. Assets. £ s. d. 
Oapital acoount—amount expended for works ............ 65,480 4 0 
Stores on hand UN 77777 — . 2... 1,476 19 1 
Sundry debtors for current supplied...................... ..4. 6082 5 3 
Other debtors | ................. W TUM Ts ——— € 312 6 11 
Goodwill... . e sesse... 4, 194 19 3 
Oash in hani Qq% S cies 20 4 


274, 548 14 10 


MARCONTS WIRELESS TELEGRAPH. 


The report for the year ended Sept. 30 records an incresse of profit, 
although no income has yet accrued from the stations for Transatlantic 
telegraphy, the commercial working of which is looked on as likely to 
prove the most profitable branch of the business. It is impracticable 
for the Company to carry on a Transatlantic service of any advantage 
without the assistance of the postal telegraph service, on which it is 
dependent for the collection and transmission of its messages. 
Such facilities, similar to those granted to the cable companies, 
have not yet been obtained. The course of recent negotiations 
seems, however, to offer some prospect of satisfactory arrangements. 
Should satisfactory arrangements not be offered by the British 
Government, the European station will be erected in one of 
those Oontinental countries which have already agreed to give 
facilities for inland distribution and collection of the Oompany’s 
telegrams, similar to those which it is asking here. There are now 
54 shore stations installed, commanding the principal shipping routes 
and available exclusively for communication with ships eqaipped with 
the Marconi systam. Among them are stations worked by the British 
Admiralty, the Italian Admiralty, and Lloyd's. The factory at 
Chelmsford is now more fully employed than in any previous era of 
the Oompany's existence. Orders for apparatus on a large scale have 
been exscuted, and the work now in hand, without further orders, will 
keep the factory fully employed for many months to come. The 
powers taken last March fur increasing the capital have not yet been 
exercised. The receipts for the year of £356 576 are £10,607 in excess 
of the general charges. 


DEVONPORT AND DISTRICT TRAMWAYS. 


The report of the Devonport and District Tramways Company for 
the half-year ended Dec. 31 last, presented at the meetiog this week, 
stated that the total revenue for the six months amounted to £13,673. 
After deducting all expenses chargeable to revenue, there was a profit 
of £3 687. Adding to that £181 brought forward from previous 
account, there was an available balance of £3,858. The directors had 
placed to depreciation and reserve fund £1,00), aad recommended a 
dividend at the rate of 4 per cent. per annum, carrying forward £219. 
The increase in the receipts was due to two causes—the increase of 
traffic on the Company's lines, and the Comp ny had also had the 
benefit for more than two months of receipts on the lines leased from 
the Corporation. A de:rease in general expenses had been effected, 
although the route mileage had been substantially increased. Experi- 
ments with regenerative control having proved satiefactory, the Board 
had decided to proceed with the equipment of the cars. Debentures 
to the amount of £5,000 had been issued daring the half-year. making 
211, 200 issued to date. The total expenditure to Dec, 51, 1903, 
amounted to £154,524, 
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BRUCE PEEBLES AND CO. 


The directors’ report for the year ending Dec. 31, 1903, shows that 
the net trading profit for the year, including interest and dividends 
received, and transfer fees, amounted to £17,125. 13s. 8d., which, after 
deducting the sum of £6,125. 3s. 3d. for directors’ fees, managing 
directors’ salaries, income tax, and interest to vendors, leaves a balance 
of £11,000. 10s. 5d., which the directors recommend should be 
disposed of in paying a dividend at the rate of 6 per cent. p 
annum, less income tax, on the preference shares, £2,497. Os. 9d. ; 
in paying a dividend at the rate of 6 per cent. per annum, 
free of income tax, on the ordinary shares, £2 958. 17». lld.; in 
carrying to. special reserve fund, as provided by Article 5 of the 
memorandum of association, a sum not less than 10 per cent. of the 
net profits, £1,750 ; in carrying to general reserve fund. £1.250; in 
writing off preliminary expenses, £2,000; and in carrying forward a 
balance of £544. 11s. 9d. It is pointed out that the profit earned is 
better than last year, which the direotors consider satisfactory, in view 
of the general depression in trade, the consequent reduction in prices, 
and the fact that the whole of the year's work was carried out 1n the 
old premises. The new works at Fast Pilton are now running, and 
the directors expect that a considerable saving will be effected in the 
carrying out of the Company's business, as these new we rs are equipped 
with the best known appliances for the qn'ck handling of materiale. 
Several large contracts have been entered into on favourable terms, 
and the present year promises to be very suc: :ess‘ul, 


NORTHERN COUNTIES ELECTRICITY SUPPLY. 


The directors’ report for the year ending Dec. 31, 1903, states that 
the progrees made in the working operations is shown by the following 
figures relating to Blyth, Spennymoor, Alnwick, Hebburn, Thirsk, 
and Whitley, the three last-named places having been in operation for 
a portion of the year only: consumers connected to Dec. 31. 1903, 
2,482 ; equivalent in 8 c.p. lamps connected to Dec. 31. 1903, 39,639 ; 
unite sold for year ending Dec. 31, 1903, 344,781. The Ashington 
supply was commenced towards the end of the year, and the Hartle- 
pool and Morpeth power stations have since been started. Up to date, 


therefore, nine stations or eub-stations are at work, and the Malton and 


Shildon generating stations and Felling sub-station will be in opera- 
tion during the current year. At Ashington and Whitley the Com. 
pany is taking its supply in bulk, and by agreement with the Cleveland 
and Durham County Electric Power Company, current will be supplied 
to the Company in bulk in the North-West Du: ham area, which includes 
Consett, Annfield Plain, Benfieldside, Stanley and Leadgate, and it is 
expected this area will be in operation during the current year. By 
means of these arrangements the coat of erecting generating plant ie 
avoided. In addition to the lighting connections, both publicand private, 
important power consumers have been obtained, and there are others 
in prospect. The directora therefore anticipate a business of consider- 
able magnitude, with a steady reduction in cost of production as the 


load factor in each area improves. A3 already stated, the number of 


units supplied in the year just closed amounted to 544,781, aud during 
the current financial year the directors expeot such an increase in the 
Company's business as will command a substantial revenue. With 
regard to the operations of 1903, after an apportionment of charge: 
between construction and revenue accounts, there remains a credit 
balance of £1,000. 12s. 4d., which the directors propose to carry 
forward, and trust that they may be able to pay a dividend for the year 
now entered upon. In accordance with the intention expressed in the 
previous report, the directors issued 50,000 new shares to the existing 
shareholders at par. Of these, up to date 35,463 have been taken up, 
leaving 14,537 still to be subscribed, which the directors do not 
doubt will be done by the shareholders themselves. In order to pay 
off existing loans and complete the stations at present in hand the 
directors propose to issue debentures, 


SWANSEA IMPROVEMENTS AND TRAMWAYS. 


The half-yearly meeting was held on the 17th inst. The report, of 
which particulars appeared in our issue of the 11th inst., recommended 
that £1,000 should be placed to reserve fund and applied in reduction 
of advances due to the British Electric Traction Oompany ; £295 to 
be paid in 6 per cent. dividend on 984 preference shares ; £1,004 to be 
paid in dividend on other preference shares at 5 per cent.; and £3,259 
to be paid on ordinary shares at 24 per cent. This left £1,137 to be 
carried forward. 

The Chairman, in moving the adoption of the report, ssid that the 
number of passengers carried was 2, 550. 509 in 1902 and 2 896,784 in 
1905, so that there had been a substantial increase. With regard to 
local taxation, the Company was in an anomalous position. They paid 
£35,614 per annum, but had no voice in spending that money. The 
Company had not been able to turn the Palace Theatre to remunera- 
tive use. 

The motion was seconded by Mr. G. Ratoliffe Hulme, and carried. 

Mr. W. G. Bond was re.elected director, and votes of thanks were 


passed. 


CLEVELAND AND DURHAM ELECTRIC POWER. 


A special meeting of shareholders was held at the offices of the 
Company, 5 Great George-street, Westminster, last Friday. 

Mr. W. 8. B. McLaren, M.P., presided, and explained that the 
object of the meeting was to create a certain amount of debentures, 
authorised by the Companies' Acts of 1901 and 1908, in proportion to 
the amount of the ordinary share capital issued, and he proposed a 
resolution authorising the directors to make the issue in such amounts 
and at such periods as they might deem expedient. He added that 


Company, Limited, was held at the Company's offices, 


the business of the Company had made considerable progress durin 
the last few months, and the electric power stations at Bishop Aucklan 
and Consett were nearing completion. It is expected that a supply of 
current from both stations would be commenced in about six weeks’ 
time if required. Other stations in the district were contemplated, 
but these were not likely to be started until the present stations have 
been at work for some time, and results teutatively aseertained. 


The motion for the issue of the debentures was seconded by Sir 


R. H. Sankey, and carried unanimously. 


HARROW ELECTRIC LIGHT AND POWER. 


The eighth annual meeting of the Harrow Electric Light and Power 
arrow, on the 
10th inst., Mr. J. N. Stuart (ohairman) presiding. 

The Chairman said the prospects of the Company were very much 
brighter than in previous years of its existence, and he had to con- 
ea the shareholders on its now steadily improving position. 

he dividend on the ordinary shares was 1 per cent. more than the 
previous year, and he had little doubt they would see a further 
increase in the current year. In view of the reduction iu the charge 
for light, the directors did not consider it advisablo to pay more than 
5 percent. The alteration in the system of charging for electricity, 
involving as it did a reduction in the rate, had had the very careful 


consideration of the directors, and they felt that the earliest possible 


opportanity should be taken to give them some concession, as the rate 
of 8d. per unit was the highest charge made by any electric light com- 
pany in the kingdom. Oonsumers were beginning to be very restive 
under this high cbarge, and in very many instances of houses where 
electric light was installed, no use was being made of it. That there was 
a distinct check in the gr wth of consumption was shown by the com- 
parative figures of the units supplied to customers in each year. The 
Increase duripg the past year amounted only to 14,373 units, the 
previous year being 51,000 units, and the year before that 33,000 
unite, while the increase in consumption during 1903 was only brought 
about by the extra number of lampe connected. This confirmed the 
constant complaints of customers regarding the rates charged, and the 
directors felt that it was most unwise to estrange their clients if it 
could poesibly be avoided. Accordingly they decided to meet them as 
much as possible, and by the introduction of the maximum demand 
eystem, which was so largely employed throughout the country, 
they were granting a substantially reduced rate to all regular 
consumers. He had now to propose that the report, accounte, and 
balance-eheet be adı pted. 

T G. W. Spencer Hawes seconded the resolution, which was 
carried. f 

Mr. F. E. Marshall then moved that the remuneration of the 
directors be until altered at a general meeting, £150 per annum, 
with & commiesion in addition of 5 per cent. on the dividends paid to 
the shareholdeis, provided the ordinary shareholder's dividend is not 
less chan 4 per cent. 

Mr. J. Bradley Smith seconded and the resolution was carried. 


DIRECT SPANISH TELEGRAPH. 


The ordinary general meeting of the shareholders of this Company 
was held on Tuesday. i 

The Marquis of Tweeddale, who presided, in moving the adoption 
ot the report, said that the receipte for the past year showed a falling 
off of £1,797, which was accounted for partly by the general depres- 
sion in trade which had prevailed throughout the period under review 
and partly by the interruptions to their cables, which lasted 77 days, 
recalling the misfortunes suffered by the Company in 1901, when, 
however, the interruptions lasted no less than 120 days. The cost of 
the repairs— £10,591—had been debited to reserve fand, which, on 
Jan. 7 last, amounted to £48,621. The telegraph conference which 
took place last May led to the reduction of the Company's rates to 
Spain, Portugal, and Gibraltar by 4d. per word. It would be seen 
from the accounts that there was a somewhat large increase— 
namely, £270—under the heading of salaries. This was due to 
the new offices at Arrigunaga. Happily, it was possible to effect 
considerable economies, both abroad and in London, thus reducing the 
net increase to only £95. The only other matter of interest to which 
he had to refer was the expiry of the Company's license on the shores 
of this country, which occurred on Oct. 31 last. The Board had since 
been in negotiation with the Government with a view to the renewal 
of the license, and it was hoped that before long an arrangement would 
be entered into which would be satisfactory both to the Government 
and themselves. He might mention that the licensé to land on the 
Spanish coast was without a limit. 

Sir J. Denison-Pender seconded the adoption of the report, which 
was agreed to. 


VICKERS, SONS, AND MAXIM. 


Thé annual general meeting of Vickers, Sons, and Maxim, Limited, 
was held at Sheffield on the 16th inst. 

Colonel T E. Vickers, chairman of directors, presided, and, in 
moving the adoption of the report, stated that various rumours had 
been started, evidently with the object of knocking down the value of 
their shares. One was that they had discharged 17,000 men at 
Sheffield, whereas they had never employed morethan 5,000. Another 
was that they had intended tc issue new capital; that people were 
apprehensive that the large amouut they were adding to reserve fund 
was to be issued as new shares, Nothing of the kind was contemplated, 
and never would be. The present reserve fund was invested in bricks 
and mortar, goodwill, or otherwise locked up in the Oompany. The 
directors thought it would be better to discontinue this class of reserve 
fund, and to wipe it off and start a cash reserve fund. He might also 
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state that they had very much larger orders on hand now than at this 
time last year. 

Mr. Albert Vickers, in seconding, remarked that, so far from the 
Company requiring further capital, that very day they had a million 
sterling dash in the bank or at call. The Compiny, he might state, 
now employed some 18,000 men. They had 13,570 shareholders. 

A Shareholdbr enquired whether the Company had received any 
further orders for submarines from the Government ? 

The Chairman replied that they had launched two submarincs last 
week, and had still others building. The further orders for submarines 
had not yet come out. 

The motion was carned. 

Messrs. J. M. Hay and J. Dunn were re-elected directors. 


CORK ELECTRIC TRAMWAYS AND LIGHTING. 


The seventh ordinary general meeting of the shareholders of the 
Cork Electric Tramways and Lighting Company. Limited, was held 
on the 18th inst. at the Company's offices, 83, Caunon-street, Mr. 
A. R. Monks, chairman, presiding. 7 

The report of the Company for the year 1903 stated the result of the 
year's working was as follows: Receipts, £46,434. 9s. 9d.; expenses, 
£250,552. 16s. 8 J.— £16,101. 13s. 1d.; add balance brought forward 
from 1902, £711. 15s. lld.—tota!, £16,813. 9s.; less interest on 
debentures, £9,954. 17e.—total, £12,858. 122. Of this amount 
£5,500 was paid on July 1 and Jan. 1 for the half-yearly dividend 
on the £110,000 5 per cent. cumulative preference share issued ; 
£43. 58. 2d. written off as per revenue account, £1,000 to reserve 
for depreciation and insurance, and the directois recommend that 
the balance should be disposed of as follows: £5,500 to 5 per cent. 
dividend on ordinary shares ; £1.101. 7s. 1d. to 10 per cent. reserved 
to the Board im accordance with resolution passed at extraordinary 
general meetings held on July 26 and Aug. 10, 1898 ; £704. 19s. Od. 
to revenue new ac:ount—4£12.858. 12s. The lighting and power busi. 
ness shows considerable progress, a large number of applications 
having been received, and the Company have connected up during the 
year more motors than in any previous year. The full benefit of these 
connections is not realised in the above accounts, as a large number 
were only recently connected up. The revenue from lighting and 
power for the coming year will show a large increase. To meet the 
increasing demand for current, extensive additions are being made to 
the power station, a 500-kw. Curtis steam-tarbine and other plant 
being installed, and the Company is now in a poeition to connect 
additional consumers. The contract with the Oork Corporation for 

ublic lighting has been recently renewed for a further term of years 

he capital expenditure during the year amounts to £9,703. 11s. 2d., 
which has been expended on cable extentions connecting up additional 
consumers, two additional cars, and additions to the power station 
referred to above. To meet this capital expenditure additional deben- 
tures have been issued to the extent of £10,000. The small premium 
obtsined has been placed to reserve. 

The Chairman, in moving the adoption of the report, said that since 
they had commenced the supply of electrical power they had connected 
over 150 motors with their mains, 16 gas- engines having been sold by 
consumers and replaced by motors, and five of these consumers having 
retained gas-engines as a stand-by for running electrical motore. Ia 
addition, six coueumers, who were some of their largest, had replaced 
steam criviog plant: by electrical motors. He was able to state 
that dar:ng the whole time they had been supplying electrical power — 
lasting several years—only two of their consumers had replaced electric 
motors by gas-engines. At the present moment they had motor 
installations in hand which ia the aggregate amounted to 100 h.p. 
As regards th- ir lighting undertaking, they had connected a number 
of lamps on an average exceeding those of former years, while to 
facilitate consumers who fouad it inconvenient to bear the first cost of 
the installation, they had devised a scheme of hire-purchase which 
had been in operation for about a year with successful results. 
Builders of the highest claas in their new buildings had been wiring 
their houses, and had realised the increased letting value of these 
premises. 

Mr. H. C. Levis seconded the adoption of the report, which was 
unanimously agreed to. l 


CITY OF BIRMINGHAM TRAMWAYS. 


The ordinary general meeting of the Oity of Birmingham Tramways 
Company, Limited, was held at tbe Grand Hotel, Birmingham, on the 
17th inst., Mr. Emile Garcke, chairman, presiding. 

The Chairman, in moving the adoption of the report, said tbat, 
although the future of the Company was surrounded by some 
uncertainty as a result of the decision of the Corporation to muni- 
cipalise the tramways within the city, he was glad to be able to 
submit a report which was satisfactory with regard to the present 
position. During the past ycar they carried close on 50,000,000 
passengers, an increase of 2,000,000 over the preceding year. The 
receipts were £264,556, an increase of about £10,000, and the net 
earnioga £81,978, an increase of very nearly £30,000. The fact that 
the net earnings showed so large an increase was due to an amount of 
nearly £20,000 having been charged against revenue in the preceding 
year in respect of exceptional repairs and to renewals. Out af the 
net profits £12 000 was paid for debenture interest, about £12,000 for 
dividendes on preference shares, and £8,400 as a dividend of 10 per 
cent, on the ordinary shares. This left a surplus, after adding the 
balance brought forward, of £51,559 which was carried to reserve, 
thereby increasing that fund to £242,744. During the year they had 
in various ways improved the services, and additional facilities, chiefly 
in the form of workmen's early morning cars, had been provided. 
It was not the desire of the directors to put any difficulties 
or obstacles in the way of municipalisation, but the Company 


could not afford to sacrifice any of its established interests 
in order to make municipalisation practicable. The Company 
would have a not inconsiderable mileage of tramways outside the 
boundary of Birmingham, even after the leases from the city bave 
expired. The intention of the directors was to constract the newly- 
authorised lines and to convert all lines outside the city as soon as 
possible to electric traction on the overhead system. ey would 
endeavour to make arrangements with the Corporation for through 
running powers. By the Act of Parliament obtained last year they 
were empowered to make working arrangemente with other companies, 
and the directors were of opioion that some scheme of combined 
working with the neighbouring companies would reeult in economy 
and increased efficiency. Nothing had yet been settled, but con- 
ferences were taking place between the various companies concerned. 

The resolution was then put by the Ohairman, and carried 
unanimously. 


LANARKSHIBE TRAMWAYS. 


The fifth ordinary general meeting was held on the 171h inst. 

Mr. A. R. Monks, the chairman, formally moved the adoption of 
the report, which stated that the receipts had been very satisfactory. 
The profits, after deducting interest on debentures and contributions 
payable to local authorities, amounted to £5,219. 1s. 6d. Of this 
amount £1,000 had been placed to reserve for depreciation, 2385. 6e. 4d. 
written off as per revenue account, and the directors recommended that 
the balance be disposed of as follows: £5,482. 17e. bd. to dividend at the 
rate of 4 per cent. per annum on issued capital from date of opening— 
viz , July 22, 1905—to Dec. 51, 1903, and £350, 17s. 9d. to revenue new 
account. The Company's power station not being quite ready for 
running at the time of the openiog of the line owing to the effect of 
certain subeidenocies, current was purchased temporarily from the Cor- 
poration of Motherwell. The difficulties occasioned by these sub- 
sidencies had been greatly exaggerated. Their power station was now 
complete, and a considerable reduction in the expenses was antici- 
pated. The directors, finding the present number of cars insufficient 
to cope wiih the tratfio, were ordering an additional 10 csrs, which 
would be delivered during the summer. The important extensions 
Authorised by the Lanarkshire Tramways Order, 1903, being likely to 
be highly remunerative, it was intended to proceed shortly with the 
constraction of certain lines, 

The report was adopted. 


HOVE ELECTRIC LIGHTING. 


The twelfth annual meeting of this Oompany was held last Friday. 

Colonel Filgate moved the adoption of the report (which appeared 
in our iesue of the 11th inat.), and said that during the year £20,611 
had been expended on capital account, about £16,500 of which was for 
the new generating station and plant. It was estimated that the 
further sum needed after D-c. 51 last to complete the new station and 
the plant under order would be about £5,000. In order to provide the 
necessary capital £8,230 additional debenture stock had been issued, 
increasing the issue to £44,600. Two thoueand new shares were offered 
to the present shareholders at £7. 104., and all were at once taken up. 
There had been an increase of £1.475 in the groes revenue, and the 
bill for coal showing a reduction the gross expenditure was only £301 
more than in 1902. 

Mr. C F. Tuffnell seconded the motion, which was agreed to, and 
a m eee of 10 per cent., making 84 per cent. for the year, was 
confirmed. 


TYNEMOUTH AND DISTRICT ELECTRIC TRACTION. 


Mr. W. A. Smith presided at the annual meeting of the Tynemouth 
and District Electric Traction Company held at Oullerooats. Particu- 
lars of the report appesred in our last issue. 

The Chairman said the year had been most satisfactory, traffic 
re^ ip:s increasing £720, while general expenses showed a decrease of 
£295. The Company was arranging with the Tyneside Tramways 
Oompany for the extension of their line so as to save passengers from 
walking from one termious to another. They hoped soon to get 
atarted with the line to Whitley Sands. The directors proposed to 
eren e 4,000 new ordinary shares at £5, and to issue 5,000 of them. 

The report was adopted, a dividend of 74 per cent. being agreed to. 


OLDHAM, ASHTON, AND HYDE ELECTRIC TRAMWAY. 


The seventh ordinary general meeting was held at Hamilton House, 
Viotoria-embankment, Mr, Emile Garcke presiding. 

The Chairman moved the adoption of the report (which appeared 
in our last iesue), which was seconded by Alderman T. Heginbottom, 
and carried unanimously. 


SLOUGH AND DATCHET ELECTRIC SUPPLY. 


The directors in their first annual report state that the Company 
commenced to give a supply of electricity on July 3, 1903. The present 
capacity of the generating station at, Chalvey is 510 h.p., and a farther 
set of 380 h.p. is on order, and will be erected during the year to meet 
the increasing demand for current. The number of 8 c.p. lampe and 
motors connected up to Dec. 31, 1903, was 3, 126, of which 422 repre- 
sented the motor power. Since that date orders have been received for 
about 400 additional lights. In order to meet the increase in the 
capital expenditure, the directors have recently offered to the share- 
holders pro ratu to their holdings a further 10,000 shares, the whole 
of which have been taken up. The total revenue from the sale of 
current was £605. 14s., and adding to this the other receipts, amount- 
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ing to £411. 10e. 7d., and deducting the expenses, the net profit 
-amounted to £605. 17s. 8d. Out of this the directors recommend that 
the whole of the preliminary expenses, amounting to £310. 19». 11d., 
be written off, which will place the Company on a very sound basis, 
and that the balance, amounting to £294. 17s. 9d., be carried forward. 
The price charged for electricity is 7d. per unit for lighting aud 34d. 
for motor power, but the directors have the revision of prices under 
consideration. The Great Western Railway Company has been 
approached with a view to a siding being constructed into the Com- 
pany’s generating station at Ohalvey. This will probably be erected 
shortly, and should result in a more economical production of current. 


. ABSTRACT OF REVENUE ACCOUNT £ s.d. 
Generation of electricity. ————ÓÓ 197 7 0 
Reute, rates, and tares . 2. 13 10 0 
Management expenses, salaries, et᷑t el 149 3 9 
Law and parliamentary charge q. 15 3 2 
Special charges, insurance, eto eene 38 3 0 

Total expenditure .............. Ff 411 6 11 
Balance carried to net revenue account t...... 375 10 5 

£784 17 4 

Or. j £ sd. 
Sale of ourrent by moter and in bulk ........................ 695 14 0 
Rental of meters and other apparatus... 12 5 4 
Transfer fees . 333 ora MENS eue 200 
Revenue from other sources ..... VVV 165 0 0 
£784 17 4 

Dr. ABSTRACT OF BALAN E-SHEET. £ sd. 
Capital account—amount receive. q .. 25 048 10 0 
Sundry ereditors s oceans ves 7,967 19 2 
Balance at credit of net revenue acc nt... . 605 17 8 
£33,616 6 10 

; £ ad 
Capital account—amount expended for works 31,252 9 0 
Stores on hand —Á————— es 66 0 10 
Free wiring and motors and other apparatus ............... 920 10 10 
Sundry debtors for current supplied —....... 380 17 9 
Other dente, se ko PoR Patr RUE S ERN URA 529 16 1 

Preliminary expense t . .. 810 19 11 
Balanco at a.... EIE RE ES H3 ENT crasas 151 16 3 
Qash in hand Mc 517 2 

£33,616 6 10 


The first annual meeting of the shareholders of the above Oompany 
was held at the Company’s supply station at Ohalvey on the 16th inst., 
Mr. Tonman Moeley, the chairman of the Company, presiding. 

The Chairman, in moving the adoption of the report aud accounts, 
said that they had an elaborate station fitted up with the very best 
machinery. In regard to the 10,000 additional shares, he mentioned 
that the Bosrd had that day made a further call of 5a. per share, and 
the balance would probably be required in the early autumn. The 
directors hoped that next year they would be able to declare a dividend 
of 4 per cent., or something like that. With a view of securing more 


consumers they had decided to reduce the price of current, and had 


adopted the same scale of reduction as adopted by the Windsor Oom- 
pany. This would reduce the price of the current from 7d. to 6d. per 
unit. The directors had given their services gratuitously. 

The adoption of the report was then agreed upon. Mr. Thornton 
and Mr. Jackaman were re-elected directors. 


WINDSOR ELECTRICAL INSTALLATION. 


The eighth annual general meeting of the shareholders in the above 
Company was held at the offices, Peascod-street, on the 16th inst. Mr 
H. L. Prior, the chairman of the Company, presided. 

The report and accounts (which have already appeared in our 
columns) were adopted. Mr. de Salis and Mr. A. W. Shipley were 
re-elected directors, and £350 voted to them for their services. Mr. 
Rawkins was re-elected auditor. The wroceedings concluded with a 
vote of thanks to the chairman for presid ng. 


NEW COMPANIES REGISTERED. 


Belgravia Garages, Limited. — Capital, £1,000. Objects: to 
carry on the business of garage proprietors, manufacturers of and 
dealers in motor engines, etc. 

Electric Heating Corporation, Limited.—Oapital, £25.000. 
Objects: to acquue the business carried on at 34, Leadenhall.street, 
E.U., as the Electric Heating Corporation; to construct, deal in, and 
repair electric stoves for heating, cooking, and other purposes, etc. 

Velox Engineering and Autocar Company, Limited. — Capital, 
£2,000. Otjecta: to adopt an agreement with the London Pioneer 
Syndicate, Limited, to manufacture and deal in motors, launches, 
vehicles, and carriages of all kinds, and to carry on the business of 
electricians, mechanical engiueers, etc. 


Lien Registered. 


Eleotrio Supply Company of Victoria, Limited, Liverpool.— 
Lien registered March 15, foc £35,000 5 per cent. debentures (holder: 
British Insulated and Helsby Cables, Limited:, part of £200,000 ; 
amount previously issued, £40,000 ; charged on the undertaking and 
all the property and assets, including any uncalled capital. 
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‘CONTRACTS FOR ELECTRICAL SUPPLIES. 


Debreozin.—The Hungarisn Government Tobacco Factory require 
tenders for à dynanio by March 28. 

Paris. —The Colonial Office, rue Jean-Nieot No. 4», require tenders 
for 1,000 iron telegraph poles for Senegambia and Niger by March 29. 

Plasencia (Spain).—The Municipality require tenders for installing 
and working an electric lighting undertaking concession. Tenders 
by March 28. 

Liege.—The Provincial Government require tenders for the con- 
struction of electric tramways and for taking over two lines already 
existing by April 2. 

Punta Arenas, Chile (Straits of Magellan)—Tenders are 
required for the electric lighting of the town for five years from Jan. 1, 
1905. Tenders by June 28. 

Edinburgh.—The City Council invite tenders for 12 months’ supp) 
of electricity meters, Spevitic.tions from the Resident Electrical 
Eogineer, 5, Dewar-place. Tenders by April 4. A 

Dundee.—The Town Council invite tenders for the supply of elec- 
tricity meters for Dudhope power station. Specifications from the 
Oity Electrical Engineer. Tenders by March 26. 

Edinburgh. Ihe Council invite tenders for extension switch- 
board panel and steam and exbaust pipework. Specifications, etc., 
may he obtained from the Resident Electrical Engineer. Tenders by 
A] rit 28. 

Madrid — The Post and Telegraph Department require tenders for 
a central telephone station at Sin Lorenzo de El Escorial, and sub- 
stations at Cer.edilla and San Rafıc', and the installation of the 
telephove system by April 2. 

Rugby. — The Urban District Council invite tenders for the con- 
struction and erection of a refuse destructor. Specifications, etc., may 
be obtained at the office of Mr. D. G. Macdonald, A. M. I. C. E., 
surveyor to the Oouncil. Tenders by March 28. 

Leeds. The Tramways Committee invite tendera for the supply of 
varius t amway materials during periol ending March 25, 1905. 
Par.icu'ars may be obtsived from Mr. J. B. Hamiltoo, Tramways 
Otfi-e, O-ty-squarc, Leeds. Tenders ty 12 voon on April 6. 

Withington (Lanes. ] The Guardians of Ohorlton Uni n invite 
teaders for one elect: ic bed lift, to be eiected in the pew pavilions, 
Specific tions, etc., may be obtaine i from Mr. James B Broadbent, 
A. R. I. B. A., 15, Cooper-street Manchester. Tenders by April 5. 

Bilbao.— Tenders are required by the Technical School for a number 
of dynamos and motors of various Ly pes, a gus- en ine, and accumulator 
battery. Particulars may be obtained from the Secretary of the 
Escuela de Ingenieros Industria'es de B.lbao. Tenders by April 12. 


Sunderland.—The Corporation invite tenders for the supply of 
indiarubber-covered cables from April 1, 1904, to March 31, 1905. 
Spe:ificetions, etc, can be obtained from the Borough Electrical 
Eogipeer. Teoders by March 31. See advertisement in former issue, 


Manchester. The Corporatiou invite tenders for two 750 kw. 
turbu-generators, snd for altera ions and additions to higb-pressure 
steam piping and valves. Sp cfisationa, etc., may be obtaine from 
Mr. F. E. Hughes, secretary, Electricity Department. Tenders by 
April 13. 

Swansea.—The Oo} ration invite tenders for (Contract No. 16) 
open-type street sro lampe inclu ting acc-ssories, and (17) converting 
the exisung gas lampe to Nernst lamps, inc'uding accessories. Speorfi- 
cations, etc., from the Borough Electrical Engineer. Tenders by ncon 
on Ap il 2. j 

Partick.—The Town Oouncil invite tenders for one 500-kw. steam 
dynan o, 16-kw. steam balancer (dyna mos only), and extensions to 
main switcuboard, Sperifisations, etc., can be obtained from the 
Town Olerk's Office, Tenders before noon on April 12. See 
advertisement. 

Acton.— The District Council invite tenders for (a) two 200-kw, 
motor-gentrators, balancer, snd tooster, (^) switchboard, (e) cables 
and arc lam, s. (d) accumulators, (e) 10-ton crane. Specifications, eto, 
ean be obtained trom Mr. W. H. Trentham, 39, Victoria-steet, 5.W. 
Tenders by April 12. 

st. Annes-on-Sea (Lanos.)— The Urban District Council invite 
tenders fur the supply, delivery, and erection of surface-condensing 
plant and natural-diaught cooling tower. Specifications, eto., may be 
obtained from Mr. Jas. H. Clothier, engineer, Electricity. Works. 
Tenders by 26th inst. 

Handsworth (near Birmingham).—The Urban District Council 
invite tenders for supply and delivery of permanent way, pavement, 
roadwork, and overhead equipment. Specifications, etc., can be 
obtsined fr m Mr. H. Ward, clerk, Council House, Handsworth. 
Tenders bv 30th inst. 

Foots Cray.—The Urban District Council invite offers fr purchase 
or werking of C unci/s provisional order for cle trici y f r pub ic and 
pr va'e per oses wi his the urban d strict o! Foots Cray ard a portion 
ot Chis ehurst Pa ticulars from Mr. A. E. Leonard, cerk to the 
Couuci , Sid up, Kent. 

Waithamstow. —The Urh District Council invite tenders for the 
exteus ou ot their el ctre geuerariug statiou. Spr citications, ete , may 
b obtained on a) picstion to the Councils engineer, Mr. G. W. 
Holmes, A M. I. C. E., Town Hall, Walthamstow. Tenders before 
5 p. m. on Friday, April 8. 

Manchester. — The C rporation invite tenders for supp'y, delivery, 
and erec.ion of synchronous motor-generators at sub-stauons and flue- 
fired superheaters at Dickinson-strect station. Specifications may be 
obtained from Mr. F. E. Hughes, Electricity Department, Town Hall, 
Tenders by noon on April 7, 
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Barnsley and Monk Bretton —The District Electric Traction 
Company invite tenders for the repair and maintenance of the tram- 
way tracks in Barnsley and Monk Bretton. Particulars may be 
obtained from the Secretary of the Company, Donington House, 
Norfulk-street, Strand, London. ` 


Reading.—The Corporation invite tenders for the supply aud 
delive'y ot six double-decked bogie electric tramcars and one 
ele: tiically-driven water-cart. Specification, etc., may be obtained 
trom Mr, Walter Bions, engineer and manager, Tramways Office, 
Mill-lane, Reading. Tenders by 12 noon on April 2. 

London County Council. —The Council invite tenders for er ction 
of the superstructure of the first portion ef the tramways electricity 
generating station at Greenwich. Specifications, ete., may be obtained 
at the Architect's Department (Highways Section), Trafalgar House, 
15, Charivy-cross, S. Tenders by 10 a.m. oa April 26. 

Manchester.—Tlio Lancashire and Yorgshire Railway Company 
invite tenders for the supply of various articles during 12 mon'hs 
ending April 50, 1905, including signal, te'egraph, and electric light 
wir-s send fittings. Particulars may be obtained from Mr. Duftin, 
Stores Department, Osborne-street, Manchester. Tenders by 10 a.m. 
on April 4. 

London, 8.W. The Westminster Electric Supply Corporation 
invite tenders for the supply, delivery and erection at their Duke- 
street sub-station of high-tension switchboa:d and low-tension switch- 
board Specitications, etc., may be obtained from Mesers. kennely 
und Jenkin, 17, Victoria-street, Westminster, S. W. "Tenders before 
10 a.m. on April 18. 


Glasgow.--The Corporation invite tenders for mains, cables, 
switchboard, distribution boards, wiring, and accessories for trans- 
mission of electric powe: to motors, and for lightiag at Dalmuir 
ou fall works. Specifications, ete., may be obtained at the Office of 
Public Works, City Chambers, 64, Cochrane-street. Tenders by 
10 a.m. on 28th inst. 


Middlesex.—The Vi iting Committee of Napsbury Asylum, near 
St. Albans, Herts, invite tenders for the wiring and plain fittings 
required for abont 2,500 prints. Particulars trom Mr. Wm. H. 
Massey, M. I. C. E., of 25, Queen Aune's-gate, Westminster, S. W. 
Names of contractors desiripg to teoder to be sent to the Olerk of 
the Committee by April 6. Soe advertisement. l 


Swindon.—The Corporation invite tenders for the supply, delivery, 
and erection of a continuous water-softening plant, a 60-kw. motor- 
generator and switchgear ; also for supply for one year from Slst inet. 
of incandescent lamps, cables, lubricating oi's, direct-current meters. 
Specifications, etc., may be obtained on applic«tion to Mr. J. G. Griffin, 
A. M. I. E. E, Electricity Works, Swindon. Tenders by 31st inst. 


Govan.— The Corporation invite tenders for the purchase of three. 
wire Ediswan maia switchb ard, arranged for eight three- wire 
feeders, six dynamo:, battery, and balancer, a'so for three-wire booster 
by the B i ish Thomeon-Houston Company, Limited. Particulars 
may be obtained from the Burgh El-ctrical Eogineer, Helea-street, 
Govan. Teades by March 29. See advertisement in former issue. 


Poplar.—The Oouncil invites tenders for the supply and erection of 
five three-phase alternating-current motor-generators, three switch- 
boards (three-phase, alternating and direct current), hand travelling 
cranes. Specifications, etc., may be obtained from Mr. P. N. Hooper, 
A. M. I. O. E., M. I. E. E., Electricity Works, Glaucus-street, Bromley-by- 
Bow, E. Tenders by 9 a. m. on March 26. See advertisement in last 
issue. 

Christiania.—The Board of Trade heve received from H M. Consul- 
General at Ohristiania a dispatch reporting that tenders are invited for 
the supply to the Norwegian State Railways of 464,450 sole-plates and 
123,000 spiral washers. A copy of specification, etc., may be seen on 
application at the Oommercia Totelligence Branch of the Board of 
Trade, 50, Parliament.street, London, S. W. Tenders by 3 p.m. on 
April 8. Apart from the usual customs duties a preference of from 
10 to 15 per cent. is given to Norwegian tenderers. 

Yorkshire. — The holders of an order for the construction of a light 
railway in an agricultural district in Yorkshire are prepared to con- 
sider the question of transferring the same on terms. The district 
proposed to be served Ly the railway is a very wide one, and at 
pres:nt without railway facilities. The prospective amount of 
passengers and merchandise traffic will, it is expected, be amply 
remunerative. The capita! required will, it is estimated, be about 
£100,CCO. For further information apply Railway, Contract Journal 
Ottice, 139-140, Salisbury-court, Fleet-street, London, E.C. 

Cuba.—The Directorate-General of Communications, Havana, invite 
tenders for the establishment and working of a telephone syatem in the 
town of Guantánamo. A provisional deposit of 200dol. (or about £41) 
is required to quslify any tender. The concession is subject to the 
provisiou of the Royal decree of May 10, 1890, and the sheet of general 
conditions of same date regarding the concession for telephone systems, 
such corrections being understood as may be necessary for adaptation 
to the existing 76% t The competition will turn upon the percentage 
of the total takings (not less than 6 per cent.) which the concessionaire 
undertakes to psy to the Government. 

NataL—The Government of Natal are prepared to receive tenders 
for the supply, erection, and completion (including maintenance for 
three months) of the equipment of ground and first floors of Railway 
Oustoms Bonded Warehouse, Port Natal, with & complete aystem of 
electric telpherage. Plans, outline specification, conditions, and form 
of tender may be obtained on: payment of £5. 5s. from the Agent- 
General for Natal, 26, Victoria-street, S. W., or from the Harbour 
Engineer, Natal. Tenders, in sealed covers, endorsed '' Tender for 
Electrical Equipment of Railway Customs Bonded Warehouse, Port 
Natal,” are to be furnished in duplicate, addressed to the Agent- 
General, as above, or to the Chairman, Tender Board, Pietermaritzbury, 
Natal. Tenders close both in London and Natal on May 9. 
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Genoa,.—A dispatch has been received at the Board of Trade from 
H.M. Oonsul-General at Genoa forwarding translations of notices 
calling for tenders for the supply to the Italian Navy of indiarubber 
goods and fittings to the estimated total value of 40,000 lire (about 
£1,600), and of electrical material to the estimated value of 20,159 lire 
(about £806), to be delivered at the Royal Arsenals of Spezia, Naples, 
Venice, Taranto, and Usstellamare as required. Tenders will be opened 
at 11 a.m. on April 13 for the indiarubber goods, and at 11 a.m. on 
26th inst. for the electrical materiale. The special conditions of 
contract may be seen at the Ministry of Marine (Contracts Office), 
Rome, at the General Directorates of the Royal Arsenals at Spezia, 
Naples, Venice, and Taranto, at the Technical Office of the Navy at 
Genoa, and at the principal Chambers of Comm:roe in Italy. 


RESULTS OF TENDERS. 


Swindon.—The Corporation have accepted the tender of F. Webb 
and Sons, L' icester, at £173. 15s, for wiring school for electric 
lighting. 

Swansea.—The Telephone Committee have accepted the tender of 
Mesas. Henley for the cable to connect the exchange with the 
National at £306. 

Walsall.—The Town Council have accepted the tenders of Thomas 
Parker, Limited, for a dynamo at £180, and Bumsted and Chandler 
for an engiue at £227. 

Hackney.—The tender of the Chain Belt Engineering Company, 
of Derby, for a destructor elevator, at £33, 88. 6d., has been recom- 
mended for acceptance. 


Ipswich.—The Town Council have accepted the tender of Messrs. 
Reavell and Oo., at £3,572. 10s., for new generating set, with the 
Electrical Company’s dynamo. 

Calcutta Electrical Supply Company.—Messrs. Crompton 
and Co., of Chelmsford and London, have received an order from the 
ab ve company for e'ec‘rical machinery to the value of £40 000. 

Croydon.— The Town Coancil have accepted the following tenders : 
C4l'ender's Cable and Construction Company, for supply of cables for 
the ensuing year ; Babco:k and Wileor, for pipework in connection 
with condensing aod cooling plant, £298. 

Harwich.—Tbhe Admiralty have accepted the tender of the West- 
minster Engineering Company, limited, Victoria-road, Willesden 
Junction, for the electric light aud pwer installation at the Royal 
Naval Hospital, Shotley Puint, Harwich. The three 50-h.p. oil- 
engines are to be of Messrs. Gardener's make. 

May-Oatway Fire-Alarm Wiring.—The Scottish Oflice of the 
May-Oatway Fire Appliances have accep'ed tenders for wiring follow- 
ing instellatious fur direct connection with the fire brigades : Aberdeen 
University Press —Aberdecn Electrical Eugiueering Company ; Darien 
Press, Edinburgh — Wm. Douglas, Limited ; Lycn's Printing Works, 
Glasgow—Canrrick and Topping. 

Foreign Tenders. — Electricité et Hydraulique, of Char'eroi, 
Belgium, avd Jeumont, Nord, have obtained an order for 40 electri-al 
equipments for the Lyons tramways, comprising motors of 27 h p. each. 
An order has also been placed with this firm for 16 motors, each of 
125 h.p., for traction purposes on the Metropolitau Riilway of Paris, 
these being controlled on the multiple-unit system. 

Brighton.—The Town Council have accepted the following 
tenders: Messrs. Virgo (£24. 15s.) and Galliers (£28. 10s.) for 
iastalling the electric light respectively at the Freshtield-road police 
station and at the Mit le- road, Preston, police station ; Rowland 
Bros., Horsham. for erection of a new converter house, cable culverts, 
etc., adjoining the electricity works, North-road, £5,699. 

Metropolitan Asylums Board.--The Works Committee recom- 
mend that the tender of Gent and Hurley. 44, B- lvoir-street, Leicester, 
for the supply and fixing of fire-alarms and telephones at the Caterham 
Asylum, at £322. 15s , be accepted. The, Board have accepted the 
tender of Vickers, Son, and Maxim, Barrow-in-Furness, at £55,525. 
for building a new training ship, reference to the electrical equipment 
of which is made in another column. 

Faiham.—The Borough Council have accepted the following 
tenders for the supply of electrical stores for the year ending March 31, 
1905: Vacuum Oil Company; W. H. Willcox and Co. ; British Thomson- 
Houston Company, lamps only; General] Electric Company, except 
lamps ; Brush Electrica] Company ; W. Woods and Oo., house cutt 
outs only; British Insulated and Helsby Cables, Limited, excep- 
house cut-outs ; General Electric Company: W. F. Thomson and Co. 


London.—Thbe British Westinghouse Electric Manufacturing Com- 
pany report an order from the Sir Hiram Maxim Electrical Engineering 
Company, Limited, for one 100-kw. gas-engiue and generator, one 
100-kw. gas-engine direct-connected to two 50-kw. generators, one 
balancer-booster set, one switchboa d; and from Frank Suter and Co., 
Limited, London, contractors t» the Walthamstow Urban District 
Council, for three additional 250-h.p. producer-gas engines to be used 
in the extension of the Walthamstow plant for the new tramway 
service. 


Brighton. The Town Council have received the following tenders 


for erection and completion of proposed new converter house, cable 
culverts, etc.: 


Rowland Bros., Horsham (accepted) ) . . . £5,699 
Foster Bros., Norwood Junction 2 5,875 
W. A. Field and Co., Brighton . .. 5,884 
R. Cook and Sons, Crawle⁊aů . 5,939 
Hockley aud Co., Grantham wꝛ n . . 5,950 
J. Parsons and Sons, Hove .............. eese ntm eme 6,090 
Sattin and Evershed, Brighton eee. 3 6. 150 
F. Gough and Co., London 2 e ã 2 ãã 6, 154 
F. G. Minter, Putney.. o . — Án E E 6, 


J. Longley and Co.. Crawley 
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Battersea.—The following offers for the supply of materials have 
been recommended for acceptance: Mackenzie Bros., arc lamp pillars 
and brackets, £172. 10s. ; Gilbert Are Lamp Company, Limited, arc 
Jamps complete with hoisting and lowering gear, £187. 1s. ; Simplified 
Underground Conductor Company, Limited, telephones for switch 
pillars, £16. 19a, 6d. ; G. M. Marchant, valves, £73. 10s.; Venner 
and Co., one special meter, £25. 10s. For one year's supply: 
De Grelle Houdret and Oo., carbons for arc lamps ; Cockerell and Co., 
coals ; Willcox and Co.. Limited, oils and engine-room stores; Chamber. 
lain and Hookham, Limited, electricity meters (ampere-hour), and 
the British Thomson-Houston Company. Limited, electricity meters 
(watt-hour) ; Mather and Platt, Limited, to supply and fix electric 
pumps and pipes required in connection with the extension plant at 
the central electric generating station, for the sum of £825 ; Babcock 
and Wilcox, Limited, to supply and fix complete two water-tube 
boilers similar to those previously supplied, one being fitted with hand- 
fired furnace, for the sum of £2,300 ; O. A. Parsons and Co., supply 
of a spare armature for the stean turbine-dynamo, at £700 


Camberwell.—The Oouncil have received the following tenders for 
the new engine and dynamo in connection with the lighting of the 
Camberwell Baths : 


Royce, Limited (part only . £317 0 0 
Woods and. Oo: sick: upc sdavsepai cine penne REEL ERE Rr End 535 0 0 
Portnall and. Priéa......— de oerte oe oet oa dene 358 0 0 
Davey, Paxman, and Co. (part . 558 0 0 
Johnson and Phillips et er MVP trus 340 0 0 
Alliance Electrical Oompany* e . 355 0 0 
R. Murray (part) svcvcecscccieceiease eere niu eer 575 0 0 
S ción ci eb en ries Peer coque e oput 470 0 0 
Witting, Eborall, and Oo. ......................... sss... 485 0 0 
British Westinghouse Company .............. ccc. sessi 490 0 0 
Bakewell and Co. ⁵ ⁵m iius pquls sro 530 10 6 
Doe %%% ⁵ T8 . — 54815 6 
Brush Electrical Engineering Company ...... 550 0 O0 
Sunderland Forge, etc , Compan . ees 560 0 0 
Mossop and hh dert exe SIR TE ads . 572 0 0 
Goddard, Massey, and War nenn 599 0 0 
Mather and ee 86 654 0 0 
Geipel and ng a eU ed eee NU SEES 645 0 O0 

* Recommended for acceptance, subject to the company making an 


allowance of £80 for the old engine. 


BUSINESS NOTES. 


TRACTION. 


Lorenzo Marques.—The electric tramway system has now been 
opened for traffic. 

Perth.—The Corporation have published formal notice of their 
intention to seek powers for extension. 

Rawtenstall.— The Town Council are considering the question of 
running a motor bus between Waterfoot and Water. 

Lewisham.—The Borough Council have decided to support the 
London County Couvcil's Bill for acquieition of the local tramway. 

Weston-super-Mare.—The receipts for last week were £22, against 
1755 TM year, and a period of 10 weeks yielded £222, beiag & decrease 
of £1 

Tipton.—The District Oouncil have resolved to insist upon the 
tramway company electrifying the line from Dudley to Wednesbury 
forthwith. 

Liverpool-Southport.—This newly-electrified line on the Lanca- 
shire and Yorkshire Railway Company's system was formally opened 
on Tuesday. 

Isle of Thanet Co. —The traffio returns of the electric tramways show 
receipts amounting to £254 as against £336 for the corresponding 
week of 1903. 

Eston.—The iubabitants are lamenting the decision of the Imperial 
Tramways Company that it would not pay them to run their cars 
through to Eaton at present. 

Bath.—The Bath Chamber of Oommerce have memorialised the 
Board of Trade with a view to ensuring the public safety in connection 
with the Manvers-street route. 

Gildersome (Yorks).—The Board of Trade have granted the 
British Electric Traction Oompany an extension till March next to 
construct the proposed light railway. 

Merthyr.—The tramway receipts for last week were £184, being £3 
more than for the corresponding week last year. Aggregate receipts 
10 weeks, £1,875 ; aggregate increase, £154. 

Garstang.—The promoters of the light railway to Blackpool have 
not abandoned their project, but are biding their time. An application 
is to be made in May for an extension of time. 

Motorcar Act.—More than £5,000 has been received by the 
London County Council in connection with the Motorcar Act, which 
came into operation at the beginning of this year. 

South London Tramways.—A meeting convened by the Mayor 
of Camberwell unanimously approved the London County Council's 
proposals for extending the tramways over the bridges. 

Leith.—The Commissioners are proceeding with the enquiry into 
the provisional order for the acquisition, extension, and electrification 
by the Town Council of the tramways within the burgh. 

Broughty Ferry.—The Dundee Town Council have now definitely 
resolved to give their support to the proposed railway, and have 
appointed the Lord Provost to ropresent them at the enquiry, 


New Lancashire Rallway.—It is stated that the South Lancashire 
Tramways Company intend to shortly lay lines in Worsley aud Little 
Hulton, connecting them with the Farnworth Council's system. 

Ashton.—The Urban District Council have published notioe of 
their desire to take over from the Manchester Southern Tramwaya Com- 
pany the portion of the latter's undertaking within the district. 

Manchester.—The zone system of railway travelling has been 
adopted by the Great Oentral Railway at Manchester, as an experi- 
ment to meet the severe competition of the electric tramway service. 

Swansea.—The receipts for last week were £431, being a decrease 
of £22 compared with the corresponding week last year, but the 
aggregate receipts for the past 10 weeks were £4,557, being an increase 
ot £161. 

Portsmouth.—4A new cable is to be laid from the power station to 
Fratton-road, as the demand for power is increasing. Tenders are to 
be invited for the timbering of the lockers for the new works at North 
End depot. 

Ossett.—It was announced at the last meeting of the Town Council 
that the Wakefield and District Light Railway Company had intimated 
their intention to proceed with the construction of the tramway from 
Horbury to Ossett. 

Hanley.—At Tuesday's Town Council meeting a letter was received 
from the Potteries Electrio Traction Company stating that the directors 
were unable to come to a decision as to the construction of the light 
railway to Providence-square at present. 

Heaton Norris.—The Urban District Oouncil have appointed a 
deputation to wait upon the Manchester Corporation for the 
of expressing disapproval of the overcrowding of their cars, and desiring 
that notices be exhibited on cars when full. 

British Electric Traction Co.—The receipts of all the associated 
companies for the week ended 11th inst. amounted to £20,749, as 
against £19,089 for the corresponding week last year. Aggregate 
receipts to date, £209,484 —inocrease, £24,838. 

Plymouth.—In connection with the runaway tramcar incident the 
other day, it now appears that the mishap was not attributable to 
failure of the brakes, but to an error of jadgment on the part of the 
driver, who failed to apply the hand and slipper shoe brakes. 

Huddersfield.—The County Borough Council's tramways showed 
an increase of £556. 9s 11d. on the past month's passenger traffic. 
The total receipts were £4,485. 15s. 2d., the mileage 125,405 and the 
passengers carried 856,626, the average receipts per mile being 8:41d. 

Musselburgh.—The promoters of the electric tramways have 
reported to the Town Oouncil that they have abandoned the idea of 
proceeding with the surface-contact system and have decided to proceed 
ee with the trolley system, and hope to make a atart within a 
month. 

Wandsworth.—The suggested lines to Streatham and Clapham 
have been postponed, if not abandoned. The Borough Council, how- 
ever, have decided to request the London County Council to receive a 
deputation on the subject of tramway construction within the borough 
generally, 

Liverpool.—The City Oouncil have decided to recognise the act of 
heroism of Ellen McCoy, the girl who a few weeks ago lost her life in 
the effort to save her pet puppy dog from being run over by an electric 
tram in Heywocd-street, by granting a compassionate allowance of £25 
to her father. 

Harrow-road and Paddington Tramways.—The preamble of 
the Bill for street widening iu connection with the doubling of the 
line has been proved. The Bill contains protective clauses in favour ` 
of the Gaslight and Ooke Company and the Metropolitan Electric 
Supply Company. 

Bristol. —Compliance with Standing Orders has been dispensed with 
in connection with the Bristo! Tramway Company's proposed extension, 
provided that tramways Nos. 7 and 9 are deleted from the Bill, and 
also Nos, 3 and 5 unless the consent of the Warmley Rural District 
Council be obtained. 

Hastings.—It is stated that the trams will be started in Queon's- 
road three months hence. There is a proposal that the Oorporation 
shall borrow money for the wood paving of Queen’s-road, and it is 
understood that Mr. Murphy is ready to lay his lines corjointly with 
the laying of the wooden blocks. 

London County Council Tram Accident.—A driver was fined 
£3 at Southwark Police Court on Monday for furious driving in 
Waterloo-road. A woman was knocked down by the car, and the 
magistrate ordered the County Council to pay her £8 compensation, 
beyond £2 previously given her. 

Newcastle.—The Committee of the House of Lords resumed on 
Wednesday the consideration of the Corporation Bill. Oounsel for the 
promoters stated that words had been added restricting the use of the 
electrical power outside the city to their own tramways. Evidence 
was given of the demand for the proposed tramways. 

Ayr.—With reference to the note in our last issue as to the expen- 
diture of £40,000 on tramway extension, the Corporation have pub. 
lished notice of their intention to apply for powers to construct four 
new tramways in the parishes of Prestwick and Monkton, and to sub. 
stitute a double for the single line of tramway on a portion of the 
existing system. 

Canada.—The development of electric traction in Canada is well 
illustrated by the returns of the Depsrtment of Railways for the last 
fiscal year. The mileage increased by 201 miles during the year, 
showing a total of 729 ; the number of passengers grew from 
137,641,402 to 156,662,812; while the net earnings were £575,170. 
12s. 6d., as compared with £659,071. 11s. 

Scarborough.—The Corporation have referred the question of 
laying tramlines on the approach road to the Marine-drive while the 
road is being constructed to the Streets Sub-Committee. The Board 
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of Trade is to be requested, in the interests of public safety, to inspect 
the Aquarium, over which it is proposed to construct tho railway, and 
the roofs of which it is intended to strengthen. 

Tynemouth.—The receipts of the Tynemouth and District Electric 
Traction Company, Limited for the week ending March 11 amount to 
£192, as against £225 for the corresponding week of last year. Two 
more cars have atrived. It is expected that one part of the lino, from 
Benton to New Bridge street, will be opened at E«ster or shorily after. 
These cars bring up the number now at the Central to eight. 


Bradford.—In the course of a lecture the other evenirg Mr. O. J. 
Spencer, manager of the Corporstion's tramways, remarked that since 
the opening of the service in 1898 the capital expenditure had increased 
from about £80,000 to nearly £800,000, while the receipts had risen 
from £12,000 to £198 090. The system now extended over 50 miles, 
the cars numbered 230, and about 1,000 men were employed. 


Swinton —The Town Council have resolved to apply to the Board 
of Trade for sanction to raise £24,689, the price of pea from the 
Manchester Carriage and Tramways Company as fixed by the arbitrator, 
and £2,200, the costs of arbitration. The Salford Corporation have to 
pay the money, but it has to be found by the Town Council. The 
ofler of £56. 5s. from the Corporation for restoring paving has been 
accepted. 

Third-Rail v. Overhead Construction.—Mr. George Westiag- 
house is credited with the prediction that there will be a right-about 
change of opinion in favour of the overhead wire erected in a more 
substantial manner than has been customary in the States. He claiws 
that the overhead system is much eafer, and declares that there never 
was any good reason io favour of the adoption of the third-rail in 
` preference. 

Paris Underground Rallway.— We learn that great progress is 
being made with the excavations for the Paris Underground Railway. 
Underneath tle Place de l'Opera now there has been scooped out a 
great clearing of 324 square yards, which will soon be lighted by clec- 
tricity. This space is to be a huge hall for the ticket and other offices 
for the three main lines which are to have their junction under the 
Place de l'Opera. 

Ipswich.—The ecclesiastical authorities will. at the next Oonsistory 
Court, formally grant a faculty to enable the Corporation to 1un their 

tem over a portion of the churchyard in connection with the Fore 

amlet widening. The demands of the Board of Trade in regard to 
the Stoke Bridge crossing have been complied with, and if the Board's 
inspector raises no further objection the running of the cars by this 
route will begin in a day or two. 

Leeds.—The Corporation Tramways Committee have laid down in 
Boar-lane a set of electric poiats to secure the simultaneous automatic 
adjustment of points on the rails and overhead wires by merely usiug 
the ordinary driving regulator. The continuance of the current opens 
the points. while the shutting off of the current leaves them unaffected. 
The manufacturing and patent rights of this invention are held by 
Messrs. Dixon and Son, Boar-lane. 

Brighton.—The Town Council have approved the erection of a 
tramway shelter at the bottom of Church-street at a cost of £140. A 
further development of the tramway system has been projected—a 
cross-section of line to connect New Epgland-road with Lewes-road, 
which will provide a link between the north-western quarter and the 
race hill. The permanent way is al-esdy laid, and the service will be 
available as soon as a supply of cara has been obtained. i 

London United Tramways Co.—At the resumed hearing of tb 
company’s appas against the assessment of the Brentford actho ities, 
Mr. Robert Hammond deposed tbat the figures given hy the company 
were carefully compiled and perfectly fair, and added that it was 
somewhat difficult to arrive at the average cost of repsire, etc., of this 
undertaking. ae there was no undertaking in the world, or at leist in 
the United Kingdom, with which it could be compared. 


Belfast. —At a special meeting of the Belfast Corporation last week 
a letter was read from the tramway company otf-ripng to sell its under- 
taking on terms to be arranged by a B of Trade arbitrator plus 
31 years’ purchase based on the profits of the past seven years. The 
Oorporation decided to offer three years’ purchase based on the profits 
of the past five years. Ao amicable arrangement is probable, in which 
case steps will be immediately taken to electrify the service. 

Tyneside. —C »nsideration of the Tyneside Tramways and Tiamroads 
Bill is proceeding before a S-lect Committee of the House of Lords. Mr. 
Mc Nelland, manager to the promoting company, said the company did 
not ask to be allowed an exclusive servive on any of the Corporation 
lines. Questioned as to the precedente of applications to Parliament 
for compulsory running powers, he said he could only instance Man- 
chester and Bournsnicath. When the company’s cara got into New- 
castle, he added, they would bein the hands of the Corporation officials. 


Soothill.—The Urban District Oouncil's Tramway Bill has passed 
the Select Committee of the Commons. The measure comprises the 
Rhondda clause, with power to the District Council to lease for 
42 years. The petitioners against the Bill were not represented by 
counsel, thus reserving their right to further oppose the measure in the 
House of Lords. The petition of the Yorkshire Electric Power Com- 
pany will be withdrawn, the D strict Council having agreed to eliminate 
from the Bill the powers to supply electrical energy outside their own 
district. 

Nottingham. —The tramways have now been open about three years, 
aud up to the present none of the rails have had to be renewed through 
wear. It is only on the curves that the rails show any signe of wear, 
the worst being those at the corner of Long.rcw and Qnueen-street. 
These will be renewed within the next few days. Some idea of the 
traffic over these rails may be gathered from the fact that on Saturday 
44 cars passed round that corner in each direction every hour— 
ct aa 10, Mapperley 10, Sherwood 12, and St, Ann's Well- 
road 12, 


Blackpool.—Thc Palatine Court has sanctioned the reduction from 
£160,000 to £125,000 in the capital of the Blackpool Electric Tram- 
ways (South) Company, Limited. The Blackpool, St. Anne's, and 
Lytham Tramways Company, Limited, who have acquired a controlling 
interest in the former company, supported the application. With 
regard to the Promenade tramways, it is stated that so far as the 
electrica] equipment is concerned, all the poles and overhead equip- 
ment will be fixed and ready for service not later than Tuesday, the 
29th inst. 


Newport.—The plans of the Stow Hill tramway scheme having 
been sanctioned by the Board of Trade, the Electricity sand Tramways 
Oommittee of the Corporation have considered and recommended a 
number of tenders for the materials. The work will be carried out by 
direct labour. It is expected that, if fine weather prevails, the line 
and equipment will bie completed in about three months. As, how- 
ever, a portion of St. Woolos’ churchyard has to be cut away and some 
of the graves interfered with, a faculty will have to be obtained for 
this, and it is poesiblo that a little delay will be caused thereby. 


Buenos Ayres and Belgrano Tramways Co.—The Buenos Ayres 
and Belgrano Electric Tramways Company have announced a dividend 
of 3e. per sbare on the ordinary shares. For the previous year nothing 
was paid on tbe ordiaary, but the company managed to clear off the 
arrears on the B" preference shares. On this cc»asion the directors 
are alla, after again placing £5,000 to the renewal fund, to strengthen 
the position of the company by writing £4.500 off the capital expen- 
diture, and to place £2,500 to the sinking fund for the redemption 
of debenture capital, besides appropriating £500 to the dente 
insurance fund. ; 

Underground Railway Electrification. —The District Company's 
main generating station is in course of construction at Chelsea. There 
will be 20 sub-stations, which are being excavated along the line from 
East Ham in the east to Hounslow in the west. The subways are 40ft. 
b elow tbe ground, and will carry the power cables. The President of 
the Board of Trade stated in the House of Commons last week that both 
the Metropolitan and the Metropolitan Disti iot Railway Oompauies 
had informed him that the equipment of their lines for electric traction 
traction was progressing rapidly, and that they expected to be able to 
run the trains early in next year. i 

London, Deptford, and Greenwich Tramways. —The arbitrator 
has made his award in the case of the London, Deptford, and Green- 
wich Tramways Company and the County Council. ' The figures are 
not yet available, but it is understood that the award is given at less 
than half the. amount the company claimed, and only £2,000 or 
£3,000 beyond the sum cflered by the County Council. It is antici- 
pated that the County Council will soon consider the best method of 
electrifying the lines and brioging them into harmony with those in 
Southwark, and so enable the people of Bermondsey to travel with far 
greater facility through South London. 


Baker-street and Waterloo Railway.—The House of Commons 
Committee has found the preamble to this Bill proved. The secretary 
to the com;any stated that they had spent £1,552,000, leaving a 
balance under the contracta of £1.574,000 still to be expended. It 
was estimated that £1 486,510 of this was still needed, and, therefore, 
the company would only have a balance of £87,490 left, out of which 
avy further interest during constraction would have to be paid, and to 
which the contriotors would look for their profits. psiderable 
obligations had been imposed upon them by the Board of Trade since 
the Paris fire with regerd to fire precautions. 


Camberwell and Dulwich Tramway.—At its meeting last 
Wednesday, the Borough Council received a communication expressing 
surprise at the astion of the Council in opp sing the electrification by 
the company of this Jine, and requesting the Council to reconsider its 
decision, and endexvour to come to some arracgement with the com- 
pany, wherehy costly parliamentary oppori'ion will be sived, and 
tramway facilities afforded to the residents. The Tramways Committee 
recommended that the Council agree to contribute one-third tower is 
the actual cost of street wideniuga fur tramway purposes for the 
borough of Camberwel! authorised iu the London County Council 
Tramways and Improvements Bill, 1904. 


Rowley.—At Tuesday's meeting of the Rural District Council the 
Tramway Committee reported that satisfactory terms had been 
arranged with the Rirmingham and Midland Tramways Company for 
the constrnetion of che new line from Old Hill to Blackheath. The 
Board of Trade had approved of the position of the poles, and the 
rails would be obtained from Barrow.in-Furness. It was recommended 
that the loan to cover the cost of the proposed tramway should be 
increased from £27,600 to £28,000 owing to additional improvements 
being required, and that the sanction of the Board of Trade be 
obtained to the proposed alteration. The Chairman stated that the 
rails would be supplied by British manufacturers. 


Walsall.— The following are further particulars of the working of 
this new line: Jan. 1 to week ending Jan. 30, 1904, number of 
passengers, 385,210; receipts, £2,081. 6s. 1l4d.; car miles run, 
63 41640; receipts per car mile run, 7:87d. Four weeks ending 
Feb. 27, 1904. number of passengers, 328,786; receipts, £1.801. 
lle. 7d.; car miles ruu, 54,765 52; receipts par car mile run, 7 89. 
The Town Council bave decided that the tramway lines from Milten- 
street to The Bıi ige and from the Wise more to Green-lane, Bloxwich, 
be re-equipped, electrically, at an estimated cost of £2,600, and that 
the Tramways Committee be authorised to obtain tenders and to enter 
into a contract. Reduced fsres for scholars have been adopted. 


Coney Island (U.S.A).—It is stated that Coney Island is to have 
a new pier, which will be the longest in the world,” and a new rail- 
way, which wil] ruu the length of the pier and some distance inland. 
The constructors claim that a speed of five miles per minute will be 
possible on this line. By a system of electric magnets brought into 
action by the locomotive, they explain, the weight of the train may 
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be practically taken off the rails so that friction and resistance are 
reduced to a minimum. It is claimed by Prof. Albert C. Albertson, 
of the Electric Electromagnetic Construction Company of Manhattao, 
that. inasmuch as the entire power of the locomotive is devoted to 
speed without friction and weighty coaches, a speed of five miles per 
minute, or 300 miles an bour, can be attained. 


LIGHTING AND GENERAL. 


Halesworth.—Steps are being taken towards the erection of a local 
telephone service. 

India.—We understand an electrical engineer, at Rs. 700 a month, 
is required by the Panjab Command. 

Bexhill.—Application is to be made for sanction to the borrowing 
of a sum of 23.500 for electris lightiag purposes. 

New Address. —Mesere. Newton Bros., electrical engineers and 
contractore, Alfreton - road, have removed their offices to 21, Market - 
placo, Derby. 

Dalkeith.—The Town Council are asking Messre. Crompton and 
Co. to make the charze for lighting public buildings 3d. per unit, the 
same as the street-lighting. 

Electric Share Market.—Although the tone in the electric share 
market has on the whole been firmer during the past week, dealings 
have been on a very small scale only. 

Camberwell.— The offer of the London Electric Supply Corporation, 
Limited, to eupply tbe electrical current required at the baths at the 
rate of 33d. per unit has been accepted. EE 

Direct United States Cable Co.— An interim dividend of 3s. per 
share, tax free, being at the rate of 3 per cent. per annum for the 
quarter ending March 31. 1904, will be payable on April 26. 

Change of Title. — We are informed that Messrs. Lacey and Sillar, 
2, Queen Anne's-gate, Westminster, and 78, King street, Manchester, 
will in future practice under the title of Lacey, Sillar, and Leigh. 

Eastern Telegraph Co.—The directors announce an interim 
dividend of 14 per cent. on the ordinary stock of the company, free of 
income tax, iu respect of profits for the quarter ended Dec. 31, 1903. 


Caloutta.—The much-needed telegraph office extension at Calcutta 
has, agcordiog to Indian Engineering, to be kept ia abeyance until 


the new buildings at Hastings for the medical store department are 


completed. 


Grimsby.—The Lighting Oommittee have received a report showing 


that 335 consumers ot electric light were connected up to Dec. 31. 
Daring February 72,082 units were sold, an increase of 11,841 units 
over February last year. 
Aberdeen.—The Postmsster-General is about to erect telephone 
poles, wires, etc., along the public road from Maud Junction to 
rucklay Castle, and along the public road to Peterhead and Maud, 
via Lopgside and Mintlaw. 


Shildon —The Urban District Council are discussing an agreement 


drafted by the Northern Oounties Electric Supply Company, accord- 
ing to which the latter would supply a generating station and refuse 
deetruotor on or before Jan. 1 next. i 

Margate.—It is reported that Lady Decies has already received 
about £100 in small sums towards the £250 needed to provide an 
electric apparatus for the treatment of lupus and tubercular affections 
at the Royal Sea Bathing Hospital. 

Walsall.—The total number of consumers supplied on Feb. 29 last 
was 529. The engineer has been instructed to purchase from Messrs. 
Bumsted and Chandler two exhaust heads for the engines at a cost of 
£47, and also a second-hand lathe at a cost of £35. 

Beeaton.—The committee who have the electric light scheme in 
hand having reported that a canvass of the parish had resulted very 
satisfactorily, the Urban District Council have decided that the new 
Council be advised to take the matter in hand at an early date. 

Hackney.—The Oouncil have decided upon Isying a 0:1 T. O. C. 
distributor from the existing mains in Upper Clapton-road, eastward 
to a point 520 yards down Moresby-road, which it is estimated will 
cost £175. and a 0'1 distributor from Windsor- road at an estimated 
cost of £85. | 

Agenoy.—The Rhodes Electrical Manufacturing Company have 
established a branch office at 35, McAlpine-street, Glasgow, for the 
sale of their manufactures (electric motors and dynamos) for the whole 
of Scotland, under the management of Messrs. James T. Donald and 
Co., Limited, 

Watford.—The electrical engineer's last report states that the 
number of applications amount to 524, of which 321 are connected. 
There is an application for 350 lights to one mansion and stables. The 
electrical engineer has been directed tq proceed with the work of con- 
necting the hospital. 

London Gazette.—A winding-up order was made on the 15th inst. 
in the estate of the Automatic Telephone Companv, Limited, 72 and 
74, London.street, Greenwich. Mr. C. Bussey, Norwich, has been 
appointed liquidator for the winding-up of the Norwich Mutual 
Telephone Company, Limited. 

Rochdale.—The joint conference of representatives of the Gas and 
Electricity, Paving and Sewering, and Health Committees, now con- 
sidering the question of utilising the steam raised at the sanitary 
works to generate electricity, have asked Dr. Kennedy to advise as to 
the situation of the new generating station. 

Swansea Telephones.—The telephone chairmanship dispute has 
been temporarily settled by the appointment of Mr. Davies as chairman 
of the committee, and Mr. Solmoon as vice-chairman, this arrange- 
ment being come to in the hope that the friction would be put an end 
oo it is understood Mr. Solomon will again resume his duties as 
e man, 


Swansea.—In presenting the minutes of the Electric Lighting and 
Tramway Committee, Mr, Sinclair, the chairman, said last week that 
the consumption of current would be quite 60 per cent. increasé on 
last yerr, and although the price per unit would not come out so well, 
the committee would be able to pay their interest and charges and 
have a little to spare. 

Gillingham.—The Town Council have decided to borrow £20,000 
for electric lighting purposes. In coneequence of a memorial from 
local tradesmen, asking that the flat rate of charging might be 
adopted, it has been decided to adopt both the existing system of 7d. 


and 2d. and the flat rate at 44d.. as well, and also to reduce the 


charge on slot metera from 6d. to 54d. 

. Cardiff. — Consideration on the town clerk’s report ss to the best 
course to be pursued in order to obtain the necessary powers to enable 
the Corporation to purchase electric motors for hiring purposes, aud 
to carry out electric wiring, will shortly come before a special meeting, 
together with the relative advantages derivable from the use of 
incandescent lampe for public street-lighting. 

Mansfield. —The engineer in his last report states that the number 
of units sold during the quarter ended Dec. 31 was 50,276. Bis. 
report as to time switches as a means of improving the load factor of 
tha works has been approved, and further consideration of the matter 
referred to a sub-committee. Application is to he made for sanction 
to the borrowing of £15,000 for the purposes of the undertaking. 


Heckmondwike.— The District Council at their last meeting, after 

hearing a report of a canvass of shopkeepers and othera likely to 
become customers, decided to reduce the price of electricity for light- 
ing purposes to 41. per unit. A month ago a similar resolution was 
made conditional on the local co-operative society undertaking to take 
the whole of its supply of current from the town, but subsequently the 
&cciety declined to comply. 
Telephones to France, —A Standar/ telegram, dated Paris, 
Tuesday night, saya the p»stal authorities of France and England 
have come to an agreement by which telepbonic communication, which 
has hitherto existed only between Paris aud London. shall te extended 
to the chief Eoglish provincial towns, including Manchester, Liver- 
pool, Birmingham, Hall, Cardiff, Lee ia, and Southampton. The 
price for a three minutes’ conversation will be 10fr. 


` Govan.—The Chairman of Ways and Means in the House of 
Commons having reported that the Govan Burgh (Electricity) Order 
was of such a character that it ought to be dealt with by private B. ll. 
the Town Council have passed the requisite resolution to proceed with 
the order as a private Bill. Steps are to be taken to improve the 
lighting of certain streets, In the House of Lords on Monday the 
Burgh (Electricity) Bill was read a third time and passed. 


Basingstoke.—The electric light scheme hss been in a very 
indefinite poition since the withdrawal of the parliamentary Bill, the 
primary otject of which was to enable the scheme to be carried out by 
the National Electric Consti uotion Company with capital provided by 
the Corporation on the security of the local rates. It is proposed to 
ascertain the opinion of the burgesses by ballot whether the work should 
be carried out by the Corporation or by a private company. 

Southend.—The electrical engineer (Mr. W. E. J. Heenan) in his 
last report stated that during February 20 consumers were con- 
nected to the mains, with the equivalent of 794 lamps, bringing the 
total number of lampe connected to 32,313. The committee have been 
authorised to extend the electric light feeder to a point in Crowstone- 
road, and to provide a spare way for future requirements ata total cost 
of £2,028, and to extend other maias in Leigh-road at a cost of £668. 


Musselburgh.—The promoters of the electricity scheme iatimsted 
to the Town Council on Wednesday that the work iu connection with 
the installation of the local electric tramway aud lighting schemes will 
be begun on April 6. The estimate furnished for public lighting is 
based on à cha:ge of 23d. per unit, but this includes cleaning of the 
lampe ard supply of carbons. The Council have agreed to a contract 
n the company for the lighting of about & mile of street with 20 arc 

mps. 

Local Telegrams —The Postmaster-General, ia reply to a corre- 
apondent who advocated cheap local telegrams at the rate of 3d. for a 
radius of one mile, states that he would not be justified in proposing 
the change. Lord Stanley points out that, even at the present rate, 
the service ia not remunerative, and that a 51. rate would result in a 
great loss. The Postmaster-General adds that the cost of delivery 
within the mile radius costs more than Id., and that, however short 
the message, the counter and office work are the same. : 


Stock Exchange.—Applications have been made to the Stock 
Exchange Committee to appoint a special settling day 1n and to grant 
a quotation to Metropolitan Railway Company's scrip (fully and partly 

id) of £500,000 34 per cent. convertible p-eference stock; National 
Telephone Company, Limited, scrip (fully and partly paid) of a farther 
issue of £1,000,000 4 per cent. debenture stock; and also to allow 
National Telephone Company, Limited, further issue of £89,595 
4 per cent. debenture stock to be quoted in the official list. 


Liverpool.—The Corporation have made a net profit of £85 301 
since they commenced their electric light business a little over three 
years ago. The electric light reserve fund is at present £104,277, 
notwith+tanding that £2,000 is annually contributed to the oity fund 
and £29,910 granted in relief of the general rate since the commence- 
ment of this branch of business by the Corporation. Last year the 
total supply of electricity for lighting. power, and tramway purposes 
provided by Liverpool Corporation was 26,015,062 units, the average 
price per unit being about 13d. 

Blackpool.—The borough electrical engineer in his last report 
states that the returns for February showed a very slight increase in 
the works output of 2,190 units, as compared with the corresponding 
month (February) last yesr, made up ae follows; private lighting, 
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1903, 113,987 (1904, 114,480) — increase, 493 ; Corporation tramways, 
67,118 (62 360) —decrease, 4,758; Lytham and St. Annes tramways, 
increase 6 455; total increase for month, 2 190. The work in con- 
nection with the extension of flues to the new chimney is being pushed 
forward with all speed, and be anticipated the work will be completed 
before Easter. 

Fife Power Company.—At a meeting of the Fife Electric Power 
Company in Edinburgh a site for a generating staticn for the West of 
Fife was agreed to, which is situated between the Town Loch and the 
West of Fife Mineral Railway. The original site was departed from 
in consequence of the probability of subsidence, that area being under- 
mined by disused coal workings. The contract both for the buildings 
and plant was given to Bruce Peebles and Co., Edinburgh, and the 
estimated oost of the undertaking is anything between £20,000 and 
£30,000. The work, it is understood, will be commenced in a fort- 
night or three weeks’ time. 

Huddersfield.— The Electricity Committee have appointed Coun- 
cillor Chatterton chairman for the remainder of the municipal year in 
tuccession to the late Alderman Oalvert, J.P. The engineer in his 
last report shows that in March the number of consumers was 1,902 a: 
against 1,898 in February, an increase of four; the lamps convested in 
March numbered 133,165, as against 132,910, an increase of 253. The 
number of units metered in February last was 180,952, as againet 
159 917, showing an increase of 21,0355, equal to 15:2 per cent. It 
was decided that the extension of Mountjoy-road be carried out, and 
accounts for £540. 8s. 8d. were passed for payment. 


London County Council.—At the meetiog on Tuesday tenders 
for the supply of an electric jib crane for the Greenwich electricity 
generating station (tramways), and for the erection of refreshment- 
house, conveniences, etc, at Hackney Marsh were referred to the 
committees concerned. It was agreed to Jend the Westminster City 
Council £52,226 for various purposes, and Shoreditch Borough Council 
£1,286 for dust destructor purposes. Sanction was also given to the 
borrowing by the Hackney Borough Council of £26,000 for electric 
lighting. street-lighting. and dust destructor, and the St. Pancras 
Borough Council £19,000 for electric light installation. 

Saffron Walden.—The Board of Trade bave agreed to the pro- 
visional order, subject to the omission of Clause 8. The plans and 
specifications for the electric installation, prepared by Mesers. Foote 
and Milne, Limited, show the cost of the works (exclusive of the price 
of the additional land) to be £9.150, which sum includes the complete 
equipment of the undertaking, the contractors taking all the further 
responsibility. Particulara of the propored expenditure are to be 
obtained from the firm in question, and the plans and detailed speci- 
fications submitted, if terms can be 5 to Messrs. Preece and 
Cardew, as consulting engineere, to advise the Council thereon. 


Glasgow.—The Electricity Committee of the Corporation have 
received a farther deputation from the Pollokshaws Town Council with 
reference to the application whish has been made to the Board of 
Trade by the Clyde Valley Electrics] Power Company. Limited, to 
dispense with the consent of the burgh to the granting of a provisional 
order. The deputation desired to know as soon as postible whether, 
and, if so, upon what terms, the Corporation would in the event of the 
burgh successfully opposing the company's application and themselves 
obtaining an order from the Board, be prepared to take a transfer of 
that order, and thereafter supply electricity within the burgh. The 
matter has been remitted to a special sub-committee. 

Mexborough.—The electric lighting of the Mexborough and 
Swinton railway stations and of the adjoining lozomotive shed and 
goods yards was iaaugurated on Thursday. Current is supplied from 
the Urban District Council's electricity works, of which Mr. J. Senior, 
formerly of Huddersfield, is now the chief electrical engineer, The 
wiring work has been carried out by the Great Central Railway Com- 
pany's own staff of electricians, and the installation consists of 44 arc 
lights and 351 incandescente, a supply which the company will extend 
in the near future. The town’s refuse destructor supplies the steam 
required to supply the demands of this new consumer, tegether with 


the entire street-lighting of the town, as well as that of considerably. 


over 100 private consumers. 


Electricity Provisional Orders and Bilis.—The amount of 
money to be raised for the purpose of works of railwaye, canals, 
tramways, and the supply of electricity, gas, and water in respect of 
private Bille, 1904, is £37 825 761, as compared with £75,287.015 
last year. This includes 17 Bills relating to electricity (13 in England 
and two each iu Scotland and Ireland). with a total capital of 
£12,216.444— £9,880 444 in shares and £2 336 000 in debentures or 
loans. The Tramway Bills number 39; 228 miles are pr’ j - c' ed, at a 
total capital of £5,323.971—£1,219 OO0Oshare aud £4,104,971 loan. The 
applications for provisional ordera number 119, including 74 for elec- 
tric lighting, with a capital of £1,167,598, and 15 for 41 miles of 
single line of tramways, with a capital of £307,380. 

Llandudno.—At the last Urban District Council meeting the 
engineer reported, with regard to coal tests, that the coal obtained 
from Messrs. B. Thomas and Sons, Swansea, at 183. 6d. per ton deli- 
vered, proved excellent, and he calculated that by its use, instead of 
coke, a saving of £185 a year would be effected, and that there would 
also be less wear and tear on the boiler furnaces and tubes. He also 
stated that the cost of laying a cable for supplying current to the 
Vicarage, Oonway-rosd, would be £100, and it was agreed to do the 
work, provided that the vicar would uudertake to pay the usual 
20 per cent. on the outlay for a period of three years, the cost of 
current to merge in such charge, which would be reduced pro rata as 
the cable proposed to be laid might be utilised for public or private 
lighting. 

Electricity in Mexico.—T wo thousand men are now at work on 
the Necaxa Falls electric power plant, a hundred miles north-east of 
the city of Mexico. The capital, 7,000,000dol., put into the enterprise 
comes mostly from Canada, less than one-third being raised in America, 


Englend, and Germany. On the Necara River there are two falls, one 
of 700ft. and one of 400ft. Forty thousand horse-power will be gene- 
rated at this plant, and it is proposed to develop 32,000 more at another 
spot on the river. To provide sufficient water during the dry season 
there is building one of the largest reservoirs in the world. The dam 
will be 150ft high, and will hold back 16,800,000,000 gallons of water, 
enough to supply the plant for three months. The power will be taken 
to the city of Mexico, a hundred miles away, and to the miniog camp 
at El Oro. 60 miles fui ther. 
be completed in a year. 

Frome.—The men employed in excavating and in laying the cables 
for tbe new electric installation came out on strike on Monday morning. 
Keene's Bath Journal says the point in dispute was that they 
wanted a uniform payment cf 5d. per hour, instead of a few being paid 
that sum and tho rest 44d. The contractors (Messra. Edmundson) 
declined to accede to the request, and paid the men off. On Tuesday 
& number of men were imported from l'rowbridge, but on finding that 
a strike was in progress they refused tbe employment and returned 
home. Later in the day a batch arrived from Bristol, and they, after 
considerable persuasion, were induced to start work. They were greeted 
by the strikers with cries of ''blacklegs," but the police, who were 
present in considerable force, several having been drafted into the town 
from the country, prevented any disturbance by keeping the crowd 
which had assembled continually oa the move. Oae mao, who was 
more obstinate and demonstrative than the otbers, was taken into 
custody. It is believed the contractors have now seen the end of their 
trouble. 

Hanley.—At Tuesday'a Town Council mesting the Electric Lighting 
Committee reported the receipt of a letter from the Local Government 
Board with reference to the Council's appliestiou for sauction to borrow 
£17,600 for the purposes of the electricity nodertaking, stating that 
the Board would defer giving the sanction for the £5,000 for new 
generating plant, £600 for superheaters, and £200 for new switch- 
board, until the tenders and full particulars had been submitted to 
them. The Board learned that the proposed loan included a large 
sum for excess expenditure, a part of which was incurred as long as 
seven and eight years ago. They had, however, decided to sanction a 
loan in respect of this excees expenditure, subject to the deduction of 
£649, approximately the amount of principal which would have been 
repaid if the loan had been raised at the date of the execution of the 
works, In accordance with this decision the Board formally sano- 
tioned a loan for £11,151, to be repaid within a period of 24 years. 
The letter was referred to the Finance Committee with & request to 
raise the amount sanctioned. 


St. Pancras.— The Council have received a communication from 
the Finance Committee of the London County Council, statiog that 
they have considered the application of the Borough Council for 
sanction to the borrowing of £28,580 for electric lighting mains, and, 
having regard to lower prices having been obtained for the execution 
of the work than were contemp ated when application was made, the 
committee propose to recommend the County Council to sanction a 
loan of £13,000 for the work, and if the Borough Council find that 
any further sum is required to complete the work a fresh application 
can be made for it. In view of the recent action against the Council 
for vibration, etc., in connection with the Council's electricity under- 
taking, it is proposed to convene a conference of local authorities aud 
companies owning electricity undertakings in London and the provinces 
with the object of petitioning the Board of Trade to obtain parlia- 
mentary powers on behalf of the undertakera for the following par- 
poses : (a) compulsory powers of purchase; (5) the repealing or modi- 
fication of Clause 71 of the electric lighting order and Clause 17 of the 
Electric Lighting Act, 1882, relating to actions against the under- 
takers for nuissnce and damage. 

Hammersmith.—A loan of £10,640 is required to defray tne 
expenses incurred or agreed to be incurred iu the laying of new mains 
and providing the additional plant comprised in the following state- 
ment: maios, £2,701. 108. 61.; street boxes, £168. 15s. 9d. ; culverts, 
£345. 5°. 1d.; trenching work, £283. 2s. Ad.; reinstatement of ditto, 
£271. 3a. 7d.; sub-statione, £785. 14s. 9d.; transformers, £1,245; 
ewitchboar), £909. 7s. 1d.; setting to work, £34. 7s. 5d.; clerk of 
works, £121; engineer's charges, £100 ; consumers servicer, £3,677. 
21. 2d.; ard it is proposed that application be made to the London 
County Council for sanction to the borrowing and for the advance of a 
loan of £10,640 for the purposes named. Oa Wednesday night it was 
reported that since the previous Council meeting 16 additional con. 
sumers had been connected, making the present number 1,430. Ia 
December last the electrical engineer submitted the following report : 
"Ina my progress report you will notice that we now have a total 
equivalent of 77,993 8-c.p. lamps connected to our mains, which, 
together with the public lighting, makes a possible maximum 
demand upon the station of 85,625 8-c.p. lamps. When laying down 
the last extensions, Mr. Preece stated that the plant wonld then be 
able to safely deal with a maximum demand of 50,000 8-c.p. lamps 
alight at one time, and still have sufficient stand-by. We have this 
evening had to meet a maximum demand equivalent to 46,420 8-c.p. 
lamps, and as the present plant will be unable to cope with very 
mu:h more evening load, it will be necessary to immediately take up 
the question of providing more machinery. The chimney and boilers 
are already loaded up to their utmost cipacity, and it will be neces- 
sary for another large chimney to be provided if the new boilers are 
to be work ed under the same conditions —viz., natural draught. The 
new boilers should be in complete wo: king order not later than August 
next year." The Electrical Committee are of opinion that the time 
has arrived for extending the generating station and plant, and recom- 
mend that plans and estimates for the proposed extension should be 
at once prepared by Mr. Bell, the borough electrical engineer, This 
arrangement will involve the appointment of a draughtsman in ths 
engineer's office for a year or so. The cost of the extension immediately 
required is roughly estimated at £40,000, 


It is expected that the construction will 
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Dundee,—A number of the millownera of the city are at present 
considering the advisability of adopting electricity in place of steam 
as the motive power for driving their machinery. The Dundee Adver- 
tiser says a short time ago an electric installation was fitted up in the 
large establishment of the Messrs. Oox at Lochee, and is underatood 
to be working satisfactorily. It is now learned that another firm 
having works in the west end and in the east end of the city (Messrs. 
James Scott and Sons) have decided to replace their steam driving 

power by electricity. Altogether dynamos capable of producing 
2, 000 h.p. are to be introduced for the of working all their 
machinery, Instead of taking their current from the Oorporation 
they are to provide their own generating plant, and for this purpose 
Westinghouse gas-engines are to be tied. The ae al of a large 
Jute-manufacturing establishment in the centre of the city are also at 
present considering the advisability of taking a similar step. 


Honley.—On Monday the electricity works, which the Urban 
District Council have erected at an estimated cost of £2,400, were 
opened by the chairman, Mr. E. Crowther, with a gold key presented 
by Mr. A. B. Mountain, the electrical engineer to the Huddersfield 
Corporation, who has superintended the carrying out of the work. 
The building containing the generating plant forms part of the gas. 
works, and has been converted into electricity works by Messrs. 
E. Holroyd and Sons, joiners and contractors, Honley. The main 
MAE ara of a 22-kw. Westinghouse dynamo, driven by a 35. b. h. p. 

estinghouse double-oylinder vertical gas-engine, and is capable of 
generating 40 kw. There is also a small dynamo of similar design for 
supplying lights during the period of light load. This has been manu- 
factured by tbe Alliance Electrical, Company, Thurstonland, and has 
an output of 8 kw. Itis driven by the engine which runs for pumping 
purposes for the gasworks, thus practically obviating attendance. The 
switchboard was supplied by the Alliance Electrical Company, and is 
capable of regulating the energy generated by the three dynamos and 
controlling the supply for three feeders and the street lights. The 
mains, which were supplied and erected by the Alliance Company, 
consist of overhead bare copper wires, supported by steel poles. The 
yvy of supply is 200 volts. The plant is capable of supplying 

500 8.0. p. lampe. Subsequently a dinner was held at the Wheat- 
. Sheaf Inn, at which Mr, E. rowther presided. 


Strathmore.—4A report has been sent to the Blairgowrie Water Trust 
by the engineers of the promoters of the Benachally electric scheme. 
e following are the chief points: From the raipfall recorded at 
Ballintuim and the area draining into the loch and the Baden Burn 
above its level, which would be taken in, and allowing for loss by 
evaporation and floods, the engineers calculate an average flow into the 
loch pe day of 5,250,000 gallons. One hundred acres of ground 
would be required to be submerged to provide storage for 160 days a 
10 when the rainfall was under average. The depth would be 15ft. 
e promoters propose setting aside 1,000,000 gallons a day as 
sufficient for both Blairgowrie and the riparian proprietors. Blair- 
p ets 500,000 per day at present. It is calculated there would 
5,250,000 gallons left, which it is proposed to carry two miles over 
an almost horizontal channel and then down a steel pipe to the geue- 
rating station on the Lunan Burn at Butterstone, where turbines and 
dynamoe would be erected 700ft. below the level of Loch Benachally. 
The current would be taken at a high voltage to Blairgowrie, and 
supplied at 2d. per unit for light. Factories and mills in Blairgowi ie. 
Couper Angus, and Alyth, might, it is thought, also use electricity lor 
ower. Altogether the engineers calculate there would be a good return 
or the capital invested. Ifthe company get the water they expect 
they will have at Butterstone about 700 b.h.p. for a 12 hours’ day, 
running 500 days a year. The cost of the total works, including trans- 
mission to Blairgowrie, Rattray, and Coupar Angus, is estimated at 
over £42 000, a proposed first instalment, which can be extended, 
costing £34,000. 


Acton.—The Board of Trade have decided to defer consideration of 
the question of revoking the Acton Electric Lighting order, 1891, until 
Dec. 31 next, for the purpose of enabling the District Council to carry 
out their obligations under that order. In these circumstances, the 
Board do not propose to proceed with the provisional order applied 
for this session by the Metropolitan Electric Supply Company, 
Limited. The question of the erection of poles and fixing of wires 
now been settled. Some time ago the Oouncil informed the Post. 
master-General that they would consent to all tbe applications for 
poles, etc. (subject to a plan being submitted and approved) 
upon an undertaking being given that when the wires on the 
poles number 20, or 10 subscribers, the wires be laid under- 
ground. The Postmaster - General replied that be considered that 
the Telegraph Acts, 1863 to 1899, impose sufficient restrictions upon 
him, and afforded sufficient protection to road authorities. Havin 
regard to his statutory rights and to the restrictions already im 
upon him by the Telegraph Acts, the Postmaster-General would not 
accept a consent containing a condition limiting the use to be made of 
his telegraph poles, and if the Urban District Council of Acton did 
not withdraw the condition he would be compelled to take other 
action. The letter, howevor, contained a statement to the effect that 
although he could not accept a consent containing a condition that the 
wires are to be placed underground when their number reaches 20, yet 
he was willing that the consents should be granted on the understand- 
ing that when the wires on the poles became numerous the question of 

lacing the lines underground would receive further consideration. 

e Council have been given to understand that the Post Office con- 
sidered 30 wires numerous, at their last meeting sgreed that 
consent be given to each applieation where plans had been submitted 
and were satisfactory. 

Battersea.—The Lighting Committee reported on Wednesday: 
We have had under consideration the Electric Lighting (London) 
Bill, which has been reintroduced in the present session of Parlia- 
ment with a view to providing for the adjustment of the changes of 


boundaries effected under the London Government Act, 1899, so as to 
make the areas within which local authorities and companies are autho- 
rised to supply electricity cotermiaous. It appears that out of the 
21 areas transferred to and from the parish of Battersea there are only 
three areas which would not be transferred without question under the 
provisions of the Bill. We may remind the Couoci! that as a result 
of the conference with the Board of Trade upon the B Il last year the 
Boaid intimated that it would be most essential that an agreement 
should be ariived at, if possible, between the Counoil and the County of 
London seni Brush Provincial Electric Lighting Oompany, Limited, 
as to the trausfer of these three areas. We have ben in com- 
munication with the company as to the arrangements to be 
made, and have ascertained the further works carrie 1 out in 
the areas above referred to by tha Couaty of London and 
Brush Proviocial Electric Lighting Company, Limited, and the 
Council. Having in view the desire of the Council that their area 
should be coterminous for all purposes, as far us possible, and to the 
urgency of the matter, the committec recommended that the common 
seal of the Council be atfixed to an agreement io be prepared upon 
terms approved by them In consequence of a letter trom the Poplar 
Borough Ocuneil drawing attention to the care of Uolwell and otners 
v. St. Pan as Borough Council, ia whch proceedings were taken to 
restrain the Borough Uouncil from committing a nuisance in respect of 
vibration in one of their electric lightiog worke, and also from emitting 
noise, smell, and dust from their destructor works, it was agreed to 
approach the Board of Trade with a view to the abolition of the 
‘nuisance clause’ in the p orders authorising tho under- 
takings, and that a clause should be substituted giving power to the 
undertakers to acquire property compulsonly. The following par. 
ticulars relative to applications for the supply of electrical energy to 
premises with the borough, including the Uouncil buildings, were 
submitted. Consumers— quarter ended March 15: applicitions 569, 
actual consumers 534 ; Dev. 15: 511 (473) ; increase 58 (61). Energy 
applied for, March 15: 43,172 fl. o. p.; actually supplied 38,561 8 e. p.; 
Dec. 15: 40.315 (35,423); increase 2,857 (2,938). Motor power, 
March 15: 5853 h.p. (4184 h. p.); Dec. 15: 4343 h.p. (368§ h. p.); 
increase 151 h.p. (494 h.p.). This includes 43 amperes for charging 
accumulators applied for and 28 amperes coonested ; 78 amperes for 
heating and cooking applied for and 48 amperes connected ; 10 amperes 
for medical apparatus applied for and connected.” 


St. Marylebone Lighting —The London Oounty Council on 
Tuesday adopted a report of the Finance Committee dealing with 
the difficulty which the borough of St. Marylebone have experienced 
in raising the necessary money for the purchase of the undertaking of 
the Metropolitan Electric Supp'y Oompany ia the borough. The com- 
mittee stated that the Borough Uouncil had now asked that the County 
Council would, subject to the passing of the Bill, undertake to advance 
to it a sum of £1,365,000 for the purchase-money and. compensation 
payable to the company, and had intimated that it would also apply 
for eanction to the borrowing and for the advance by instalments of 
a farther sam of £460,000 for the purchase of a site for the erection 
of buildings in connection with the undertaking, the laying of mains, 
eto. The committee stated that they were strongly of opinion that 
the present system of finance, under which the Oouncil practically 
provided the funds required on loan by the local bodies of London, 
was the best in the interests of London as a whole. They would 
view with grave apprehension apy departure from that system in 
the direction of the creation of separate local stocks. It had 
consequently been their policy to aesist the local authorities by 
advancing loans to them at the lowest rate of interest possible 
without loss to the Council, thus giving them the benefit of 
the credit of the whole of London. Being anxious to contiuue 
that policy, and to uphold the preeent financial system, they had given 
the most careful consideration to the request of the St. Marylebone 
Borough Council. In the present state of the money market, how- 
ever, they were of opinion that it would be unwise to attempt an issue 
of stock. They were so much impressed, however, with the desirability, 
in the interests of London, of maintaining the principal of one central 
stock for all loans required that they were prepared to advise the 
Council to seek powers in its Money Bill of 1904 to raise temporarily, 
in the event of the Borough Oouncil's Bill becoming law, the Joan of 
£1,365,000 by means of a specialissne of London County bills not 
exceeding £1,500,000. Ata future date, when the financial situation 
became sufficiently favourable, the Council would replace those bills by 
stock, in order to provide for the permanent loan to the Borough 
Council. A recommendation in accordance with these views was 
agreed to. On Monday in the House of Commons the St. Marylebone 
Kiectrio Lighting Bill was before a Select Committee of the House of 
Commons, Sir Alexander H. Brown presiding. Petitions against the 
Bill bave been deposited by the London Oounty Council, the Metro- 
politan Electric Supply Company, and the Gaslight and Coke Compauy. 
At the last Borough Oouncil meeting, Councillor E. White’s resolution, 
„That the engagement of Mr. A. Wright, the electrical expert, be 
determined, and that the necessary notice be given him terminating 
his engagement," was defeated. 


Egypt.—The British Chamber of Oommerce of Egypt in their last 
report consider that the trade in electrical pi mao occupies a 
prominent position among the various fields of enterprise in that 
country which offer opportunities in the present, and which are 
susceptible of indefinite extension in the future. Egypt is not and 
never will be—at all events in the immediate future—a manufacturing 
country, and the lack of natural water power has hitherto stood in the 
way of the use of electricity, even for such industrial purposes as cotton 
ginning, pressing, secd crushing, eto. But for traction, lighting, and 
telegraphic and tclephonic communication there is a constant and 
ever-incrcasipg demand for electrical machinery, apparatus, instru- 
ments, tools, and fittings. Cairo and Alexandria have long been 
served by electric tramways, and the latter city is now extending 
its electric system over the railway line connecting it with the 


' when it can get it. 
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suburb of Ramleh. The use of electric light as an illuminant is would adopt electric lighting in all the streets through which mains 


daily becoming more genera] in paleces, public buildings, private 
houses, works. etc., not only in chief cities, hut in many towns 
in the interior, such as Mansurah, Taotah, Z fta, etc, Several, 
of these towns light their streets by electrivity, though the Osiro 
and Alexandria thoroughfares are stil] supplied by gas. Assiout 
the: Fayoum, and Zagsz'g are instance s of places which are about to 
esteblirh an electric light system of their own, Electric power will be 
employed more and more in drainage and irrigation works. The 
demand for telegraphic and telephonic material is constantly inoreas- 
ing; trunk telephone lines now connect Oairo and Alexandria, and 
similar lines are being laid down for interurhan communication in the 
interior, In wiring for all purposes Great Britain is not in the 
market; plain copper wire ie imported almost entirely from France 
and Belgium, and covered wire from Italy, English products being at 
least 20 per cent. dearer, With regard to telephone apparatus, after 
referring to the premier position held by the Ericsson wall instrument, 
the report says: A table apparatus of similar excellence has not, how- 
ever, yet been put on the market, and we recommend inventors and 
manufacturers to devote their energies to the production of this 
much-needed article. For petty fittings such as insulators, bells, 
lampe, etc., British manufacturers, though recognised as the best, are 
ruled out of the Egyptian market, which always prefer a cheap article 
British firms frequently execute orders for low- 
priced fittings by supplying foreign-made goods. They still carry ona 
good trade in brackets, e'ectroliers, ete., made of brass and other 
metals, but there seems opportunity for development generally, not 
only in the direction of the production of cheaper goods, but in that of 
the advertisement, the representation by agents and travellers, and the 
demonstration of the superiority of British manufactures.” It is 


recognised that British manufacturers are in many departments the 


best, but their hixh price and inaccessibility often stand in the way of 
their employment. Swiss firms are the best known in Egypt for the 
production of dynamos, though those of English manufacture are 
extensively in use; there appears room for more active competiti n iu 
this department from British manufacturers, such as has already been 
forthcoming from German firms. 


Metropolitan Asylums Board.— The following supplemental 
report of the conimittee, submitted last Saturday, on the new training 
ship, referred to in our *' Tenders " column, will be found of interest. 
The committee stated: ‘‘ Electric lighting, heating. and ventilation.— 
Since the meeting of the Board wheu our last report with regard to 
the new ship was considered, we have given careful consideration to 
the question raised at that meeting as to tbe desirability of placing the 
electrical plant on board the new ship In this connection, Messrs. 
Biles, Gray, and Oo., the naval architects, have caused a complete 
inspection of the existing shore plant to be made by their consulting 
electrical engineer (Mr. A W. Stewart), and in the result it appears 
to be evident both that the existing plant would be insufficient for 
future requirements, and aleo that it could not be ran much longer 
without considerable repaire, and would require to be renewed in the 
near future, The time is therefore a favourable one for considering 
the question as to where tbe plant should be located. The advantages 
of placing the plant on board the ship appear to be: (1) That the great 
risk of corrosion to the bottom plating of the vessel by introducing 
electric cables would not be incurred. (2) That in any case a part 
of the plant would necessarily be placed on board in connection with the 
heating of the ship, and considerable simplification both in arrangement 
and in working expenses would be effected by having the whole plant 
on . The economy in working expenses is calculated at about 
£550 per annum. (3) Reduced first cost and cost of maintenance due 
to having no cables from the shore. (4) More effivient control of the 
plant and lighting. (5) Iu the event of the ship being moved from 
her present moorings to any other place either temporarily as for dock- 
ing or permanently, the plant would remain serviceable and efficient, 
which would not be the case if it were to be on shore. (6) Iucreased 
dae serps would be afforded for instructing the boys. On the 
other hand, we have not neglected to consider certain disadvantages 
which have presented themselves in the event of the proposed course 
beiog rein They appear to be chiefly the question of pe from 
fire. As has been pointed out, some of the plant must be placed on 
board, and the proposed addition would not, we are advised, add appre- 
ciably to the risk. It is further proposed to fix a spark-catcber on the 
funnel from the epgine-room to prevent the risk from sparks or pieces 
of clinker falling over the awnings or deck. Then sgain there is the 
queation of the vibration and noise, but this, we are advised, would 
be overcome by the use of turbine engines, which also by being run 
noiseleesly at night would obviate any need for accumulators. The 
plant will be placed forward on the orlop deck and the compartment 
shut off so that there will be no likelihood of the bilges becoming 
fouled therefrom. All the expert advisers of the committee, including 
the engineer to the Board, who bas been consulted, are strongly in 
favour of the n of the propoeal to place the plant on board the 
ship, and after full consideration of the matter we concur in their view. 
The cost of the new plant required is estimated at £2,500. We have 
also considered proposals by the architects for a combined system of 
heating and ventilation by hot air in lieu of heating the ship by the 
hot-water pipes systom. This plan, wo are informed, has been found 
Lo answer admirably on board ship, and as we are satisfied that tlie 
trunks having the air can be so made as to be easily opened in sections 
for thorough cleaning, we are generally satisfied with the scheme. We 
have farther informed the architects that the approval to these proposals 
is conditional upon their conferring with the engineer to the Board and 
obtaining his concurrence in the details of the methods by which the 
proposals are to be carried out.” 


Wisbech.—'The Town Council iu committee last week discussed a 
report of a sub-committee on offers from Edmundson's Electricity 
Corporation, Limited, and the National Electric Construction Com- 
pany, Limited. Messers. Edmundson stipulated (1) that the Council 


t 


were laid. The charges for so doing would be for each 80-c.p. Nernst 
lamp, burning for 2,7CO hours per annum, £3. 15e. For each 40-0. 
Nernst lamp, burning for same time, £2. 10s , these prices to in-lude 
all charges for maintenance and renewals. [N B.—The pre«ent con- 
tract prices peid to the Wisbech Lighting ere an- for incan- 
descent lampe, £3. 34; ordinary lampe, £2. 19e.] Messrs. Edmund. 
sons estimated that they would require (in order to light the whole 
lighting ares) say, 100 lamps at 0 c.p. and 200 at 40 c.p. Their 
charge for private lighting would be those named in Olause 18 of 
their draft contract —viz., not to exceed 7d. per unit the first 
hour and 4d. per unit afterwarde. They said that they were not 
prepared to allow the Council's engineer to prepare plans and 
specifications, They would expect to receive by way of contractore’ 
pou & percentage of 25 per cent. upon the total value of the land, 

uildiog, plant, apparatus, and other articles supplied. They would 
require the Council to put down more mains (in the first instance) than 
those contemplated in Mr. Hammond's report, and for this work a sum 
of about £3,000 would bave to be added to the £19,600 named in such 
report. The Corporation being themeelves mannfacturers, they would 
not be prepared to invite tenders for any sections of the work. (2) The 
National Electric Oonstruction Company, Limited, would extend the 
time up to the two months within which the Council are to find a site 
for the generating station. They agreed that tho plans and specifica- 
tions might be prepared by tbe Council's engineer, and that for the 
engines, boilers, accumulators, generators, and the engine-house 
tenders might be invited from a few good firms for each respective 
section of the work, and that the lowest tenders should be accepted. 
The proposal further contained the following clauses: ‘‘ As to the 
cables, thr y were willing that the British Iosulated and Helsby Com- 
pany should be asked to tender on :he basis of a schedule of rates 
prepared by the Council's engiveer. All tenders to be sealed and to be 
sent to the contract. rs, but not to be opened by them except in the 
presence of tbe Council's engineer. The oentractors are. wi hin nine 
months from the raising of the loan hy the Conncil, to equip and com- 
plete the generating station and lay down the mains. The company 
are to receive by way of contractors’ profit a percentage of 174 per 
cent. on the capital expenditure, as agsinst 25 per cent. expected by 
Messrs. Edmundsons—that is to say, 74 per cent. on the contract 
price of the engines, boilers, and the other articles tendered for, 
and the cables, plus 10 per cent., payable under Clause 4 of 
the contract. The company are prepared to fix the charges for 
private lighting on the maximnm demand system of 7d. per 
unit for the first bour and Jd. per unit afterwards, with a 
stipulation or condition that under no circumstances would a private 
consumer be called upon to pay more than 53d. per unit per hour. 
Any customer would, moreover, have the option of taking a suppl 
on the fist-rate system of 54d. per unit per hour. For cooking an 
heating, the company would agree to reduce the charges to 4d. for the 
first hour and 1d. afterwards. For public lighting they would charge 
24d. per unit, and they are prepared to quote the following inclusive 
charg.s: for each 80-c.p. Nernst lamp burning for 2 700 hours per 
annum, £3. 76. 6d.; for each 40.c p. Nernet lamp burning the like 
time, £2 6s.; these prices to include all charges of erection, main- 
tenance, lighting, cleaning, and trimming, and are made conditional on 
at least 40 lampe bring so lighted. The company also agree that 
tenders might be asked for all plant, etc., required for extensions in a 
similar way to the plaot and goods required tor starting the concern. 
The Town Council may at their option determine the agreement at 
the expiration of the seventh. tenth, fifteenth, or twentieth years. If 
determined at the seventh year, the Council would pay the contractors 
a premium of 12 per cent on the capital expenditure. If determined 
at the tenth year, a premium of 74 per cent., but no additional 
premium would be payable if the agreement be determined on the 
expiration of the fifteenth or any subsequent year. The above periods 
were to date from nine months from the day when the loan was raised. 
The provisions for free wiring are similar to those granted by Messrs. 
Ed mundsons but neither that corporation nor the Electric Construc- 
tion Company will require the Town Council to promote a Bill in 
Parliament to acquire powers to do fice wiring. All matters in dispute 
are to be referred to the arbitration of an engineer to be appointed by 
the president of the Electrical Engineere' Institute." The sub-com- 
mitttee recommended the acceptance of the terms of the National 
Electric Construction Company, Limited. 


PROVISIONAL PATENTS, 1904. 


Marci 14. 


6188. Improvements in and relating to electrieally-operated 
apparatus for communicating between passengers and 
guard and other similar purposes upon railways 
and the like. William Rob- rt Pether and Richard Crispin 
Gulliver, 94, Fernlea-road, Balham, London. 

6201. Improvements in receiving apparatus for wireloss tole 
graphy systems. Riccardo Arno, 7, Southampton-build- 
ings, Chancery-lane, London. 

6218. Automatic suspension device for the suspension of 
electric arc lamps and other objects. Oliver Imray, 
Birkbeck B«nk-chambhers, Southampton-buildings, Chancery- 
lane, London. (Deutsche Waffen and Munitions Fabriken, 
Germany.) 

6230. Improvements in or relating to electricity meters. 
Boris Kalinowski, 18, Buckingham-street, Strand, London. 

6233. Improvements in lamp fittings. The British Thomson- 
Houston Company, Limited, 83, Oannon-street, London. 
(The General Electric Company, United States.) 
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6237. Improvements in and pertaining to overhead electric 
conductors, James Henry Liebrecht Bishop, 46, Lincoln's- 
inn-fielde, London. 

Marcu 15. 

6251. Improvements in ploughs for conduits and the like 
traction for electric tramways and the like, William 
Alfred Bristow, 53, Lausanne-road, Peckham, London. 

6280. An electrical time and cash check for registering 
billiards or similar games. Joseph Robinson, 14, Ash- 
field-terrace, Ryton-on-Tyne, Durham. 

6305. Improvements in electric aro lamps. Heinrich Beck, 27, 
Ohanoery-lane, London. 

6319. Improvements in electric conductors. John Al'en Hun. 
18, Southampton-buildings, Chancery-lane, London. (Com- 
plete specification. ) 

6399. Improvements in and connected with terminals of 
eleotrical sterage batteries or aocumulators. Percv 
Dove, 522, High Holborn, London. 

€333. Improved strut piece for eleetric switches. The General 
Contracts Company, Limited, Edward Samuel Cook, and 
William Howard Chipperfield, 149, Strand, London. (Com- 
plete specification. ) 

MARCH 16. 

6348. Improvements in electric light, power, or other service 
boxes filled with switch and earthing devioe. Alfred 
John Beaumont, 16, Stonegate, York. 

6382. Improvements in section insulators to be used in oon- 
nection with the conductors of electric tramways or 
railways. Hugh Godfrey Nicholson, 11, Queen Victoria- 
street, London. 

6401. Improvements in alternating-curront electric motors. 
The British Thomson Houston Company, Limited, 83, 
Oannon-street, London. (The General Electric Company, 
United States. ) 

0409. Improvements in insulating compounds. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (The General Plectrio Company, United States.) 

6408. Improvements in insulated electric conductors. The 
British Thomson-Houston Company, Limited, 83, O«nnon- 
street, T EA (The General Electric Company, United 

States. 

6411. Improvements in brush-helders for electric motors or 
generators. Herbert Cooch, 4, South-street, Finsbary, 
London, 

6425. Improvements in electrical candle fittings. Oscar 
Thomas Banks, 49, Martimer- street, Regent-street, London. 

6429, Improvements ia elastic insulating clutches for electric 
dynamos and motors. Henry Harris Lake, 7, South- 
nm ton-buildinge, Chancery-lane, London. (Luigi Risso, 

taly.) 

6438. Improvements in electrico switches. The London Electric 
Sopply Oorporation, Limited, and Gerald William Partridge, 
46, Lincola's-inn-fielde, London 

6446. Improvements in connection with electric switches. 
William Harding Scott, 47, Linooln’s-inn-fielde, London. 

Marcu 17. 

6452. Improved combination for electrical tumbler switch. 

William H. Jinks, 16, Oakland-road, Handsworth, 

Birmingham. 

c lamp and socket. Albert Norton Soden, 66, 

Chancery-lane, London. (Complete specification.) 

6533. An improved system of electric lighting especially 
intended for use on road vehioles. Charles Prescott 
Tolman, 11, Southam jeg -buildings, Chancery-lane, London. 
dais e applied for under Patents Act, 1901. July 30, 1902, 

ate of application in United States.) (Complete 
n A 


6496. 


6560. Improvements in automatic electric switches. Claude | 


William Atkinson, 1, Queen Victoria-street, London. 


COMPLETE SPECIFICATIONS ACCEPTED, 
To be published April 7, 1904. 


1903. 

8891 Electric batteries. Portalior. (Date applied for under 
Internationa] Oonvention, Sept. 15, 1902.) 

5013. Trolley rope guard for tramoars. Karslake. 

06494. Means for controlling the division of load between 
synchronous electric motor-generator sets. Carolan. 
(General Electric Company. ) 

6783. Electric ignition for iaternal-combustion motors. 
Dawson and Dawson. 

7387. Standards and supporting devices of the trolley or 
current-collecting poles of electric vehioles. Turner 
and Isherwood. 

7966. Telephonic apparatus. Graham. 

103888. Means for electrically igniting miners’ safety and 
other lamps. Sedgwick and Smith. 

11000. Electric orucible furnaces. Reynolds. 

11001. Electric crucible farnace. Reynolds. 

11002. Method of melting ateel and the like in electric 
furnaces, Reynolds, 


13937. Electric apparatus for therapeutio use. Fisher. 

16294. Electric arc lamps. Beck. 

16583. Construction of electric railway and vehicles for 
transporting letters and other light loads at high 
speeds. Monnier. 

18754. Semi-automatic telephone systems. Faller. 

21208. Alternate-current meters. Uompagnie pour la Fabrication 
des Compteurs et Materiel d'Usines a Gaz. (Date applied for 
under International Convention, Dec. 16, 1902.) 

$3120. Storage battery plates. Bijur. | 

23574. Wireless signalling systems. Shoemaker. 

24310. Magnetic inductors or magneto-electrio machines. 
Aktiengesellschaft ‘‘Magneta” (Electmeche Uhren ohne 
Batterie und ohne ' ontacte). (Date applied for under 
International Conveation, Jan. 20, 1903.) 

Couplings for electric cables. Howorth. 
Dosse rt.) 

Magneto-eleetrio ignition devices for internal-combus- 
tion engines. Musson. 

Telephone systems. Fairweather. 
Telephone Marufsctuiiog Company.) 

Switching, mechanism for double-filament electric 
lamps. McCullough. (Date applied for under International 
Convention, Dec. 10, 1902 ) 


1903. 
3466. Clockwork electricity meters. Arop. 


3847. Dynamo-electric machines. Allison. 
Rentschler Company.) 


26174. (Everhart and 


26659. 
20849. (Stromberg Carlson 


26901. 


(Hooven, Owens, 


COMPANIES’ STOCK AND SHARE LIST. 


Name. Amount 


Commercial and Industrial. £ 


Alliance Electrica! Co., 5 cent. Cum. Pref., Nos. 1-70,000 1 2 
Aron Electricity Meter p.c. Cum. Pref. Shares. 1-125,000 .. 3$/16-5/16 
British Insulated and Helaby Cables, Ord., 1-100,000 .... : 

6 per cent. Cum. Pref., 1100.009 = G 


——— 44 per cent. Mortgage 'Debe -— weet 1 
British Thomson - Houston Co., 44 De pres lst Mort. Deb. 
Stock, Red. 100 


Last price 


|^] B. 77 MEM 101-103 
British Westinghouse Elec. and Manur., 6 per cent. Pref. 
e, ß ex rea a ERO ERI 33-41 


r cent. Mortgage Debenture Stock . d. 3 95-96 


Brush Electrical Engineering, » Nos. 1- 105, li... 83 .. 3-1 
— Non. Cum., 6 per cent. Pref. .................... 3 uii 
— a per oent. 1st Debenture 8tock................ 100 .. -100 
i per r cent, dnd Debenture Stock .............. 100 84-89 
Callender’ ble, Debentures .............. eene 104114 
———- per oent, Preee it. 5 54 
Orompton J ²]². ß RASTA PE M 3. 1 
—— 5 cent. Debent uren. 100 .. 1 
Edison an Swan United, A" Shares, 1-99,261 .......... 5 4 
“A” Shares, 01-017, 19. 5. 4-1 
— per cent. Debent ure q t . 100 .. 75'8 
4 per cent, Deb. Stock, Rede. 10 .. 72.77 
Nectrio Construction, Limited, Nos. 1 to 112,100 ........ 2. 14H 
7 per cent. Cumulative Pre ees 8 .. as 
4 per cent. Perp. 1st Mort. Deb, ................ 100 .. -100 
Ferranti Limited 5 per cent. lst Mort. Deb. Stock, ied 100 .. 90-95 
General Electric (1900), 5 cent, Cum. Pref... 10 .. 9 
4 per cent. lat ort. Deb. Stock ................ 100 . 100 
W. T. Henley's Telegraph Works, Ordinary .............. . 1213 
44 per cent. ehen i s 6- 
Indis R b « gu 5 "and Telegraph Works 2 0 06 6 „ „6 0 ET ee HRS 
u u erona; A an egra orks ...... we . 
4 per ‘cont, Debentures..........eeee 100 101 
Parker, Thos., Limited, Ordinary ...............e ee eee 10 .. 14r15 
Telegraph ction iom tenance.........- eee 12 36 xd 
5 per cent. Bonds ee @seoee0020 . e 100 L xd 101-104 
Eleetrie ie and Supply.— 
Blackheath & Greenwich District 1,201-101,200.. 1 .. 8-3 
44 per cent. Deb. Stk. Oum INT and Oonv. .. 100 ..  115-D8 
Bournemouth and Poole, Ordinary ...................... 10 .. 124-13 
per cent. Cum. Pref., 7,501-15,000 . 10 . 94-10% 
6 per cent. Cum. Second Pref., 15,001-22,500 .... 10 104-11 
per cent. Debenture Stock, o . 100 — 101-1 
nN T ent) Electric Light and Power Co., 44 per cent. 
Bro A 2662 2 „„ 26 6 „ 6 „„ 6 „ 66 „66 100 oe ^ 101-10 
mpion an en CCC SN 
— Messi t. Preference .................--. . = 23-104 
Calcutta 5 Aes Coen: Ordinary, Nos. 1-40,000 .. 6 2 
— Electric Supply Company, Ltd., d bey Ord, . 7 8 1 
Central Electric d Bi Ld, 4 ber c cent. Guar Deb. Stock 100 . 106-1 
Oharing Cross d, os. l 0,000 **.009020í0090206202*9€6 5 oe 74-73 
— <y hrs cent, Cum. Prei. 5 „ 545 
ty Undertaking," 44 p.c. Cum. Pref., 1-40, ee 15 "m 
—— 4 per cent. Debenture Stock, Red. (Prov. ‘Certa.).. — 101-103 
Chelsea Electricity Supply ...........csccccececcccccsecs 105 s var 
r cent, Debentures ................ eren 100 .. 106] 
City of € ,,, 10 .. 104-108 xd 
6 per cent. Cumulative Prein 10 .. 15-14 xd 
5 per cent. Debenture Stock .................... m —  1al- 
c c i De per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) — 101-104 
County of London aud Brush Provincial, Ordinary........ "" ua 
— 6 per cent. Cum. Pref. ..................- eere sd 11-12 
—— (4 per cent. Debentures Prov. Certa. All Rd. D «æ 106.109 
Bdmundsons' Electricity Corporation, Ordinary, 1-50,000.. — 832 61 
6 per cent. Cum. Pre·᷑ mn. 8 s ork 
cent. First Mort. Deb..................... 100 .. 103-1 
El sctric Lt. & Tractn. Co. of Aust., Ld.,6p.c.Cm.Pf.,1-50,000 5 ME 
per cent. Debenture tock, Rel... 100 .. 
Folkestone Electric Su IN Ltd., orl. Nos. 1-10,000...... 5 — 8340 
——— 4, per cent. F Deb. Stock, Red.... 100 .. -102 
Hove Electric Light liited On e 0 b.e c 
Kensington & Knights ridge Elec. Lt. Ltd., Ord., 1-2, 000 5 .. 11-12 


—— percent. Debenture 8 


Stock Red, . 9 es qo Of as of G9 100 


516 


THE ELECTRICAL ENGINEER, MARCH 285, 1904. 


Amount 
^ Name. paid. 
£ 

Kensington aud Knightsbridge and Notting Hill ........ 100 . 
Kidderminster and Dist. Elec. Lighting and lon, Free 10 . 
London Electric, Ordinary ..................eeee ene D as 
per cent. Prell . 2 8 
cent. hes Mortgage Debenture Stock, Red... 100 .. 
Metropolitan Ordin : Tai 1 Pere M UAE M ru 
Spee . wes 9 0 ee 
A por ds adn ture, Red. .......... 100 .. 
— — e e lee c Supply. Ordinary ..... Sia 4 aa 
Notting Hill Mlectric Lighting ooo loss i: 
TE a percent. Firat M ee Nos, 1:500(Reg.).. 1 s 
xford Electric, Ordinary, 1 . *14,510........... > m 
ies per cent. Debaters „ß m ... 100 .. 

Bore Electrical Company or 52 of Montrea. 44 per cent. zum 
Shares Mortgage Debentures . ⁊ 222 · 00 .. 
Smithfield Markets Electric io Supply p red. , 1- 12,000.. 5 — 
4 5 bentur €^*09028028008t€9€0^909 00 ‘Raa 
3outh Lon on Mar 2 „ „%%% %%% %% „6 „ 2 „2 2% % %%%%6 „„ „ „% „%ö%%6 „e a0 
dt. James's and Mall, Ordinary, 101-20,080 .......... 5 L 
per cent, Pref. *-"o4d06(»52809259020990092800090025902500220€ 5 [wv] 
— per oe Dob, dal "M ay 836000 77: RM x $3 ES 
lectric „Ordinary, 8-30, 0077. = 
ee 5 per denk Un Cos tive Prof Preference, 60, 001-80, 000 : ae 
estminster Ordinary **509090920090080€0909250699 ee0aes eee ee “s 
8 5 per cent. Cum. Prei. , 110, 101.138, 251. ee ee 0.0 00 5 ow 


Electric Railways.— 


Central London, Ordinary .....ccccccccccvcccccccccccces 100 


„„ 55 . hos = 

Deb. Stock (Prov, eris t Certa., ,faliy paid). 105 = 

e md — 8. v. y ee xb 

City and nan London, Consolida dated p — 

—— 4 per cent. Debenture Stoch... TT 100 — 

—— 5 per cent. Pref. Stock 8. 3 .. 100 . 

95 »9 ee b 6 6 6% %% „%% %% %% % „% „%%% „%% 60% 6 „ i e 

Liverpool Overhead, 6 per cent. Pref. ................-..- — - 

Tp Ordina. 150000 5. aee aaa — = 

—— per cent. Mortgage Debentures, Red., 1-1, 700.. — = 

Waterloo and City, Ordinary « =. = =e =e as me mo 100 

Electric Tramways.— 

Anglo-Argentine, 1-200, 00/7/ . . . fr 5 . 

ermanent 6 per coni. Debenture Stock, d Eve "100 | 

Blackpool and Fleetwood Tram e 40. > 

Brisbane Tramway Invest., Lim. Ord., ij 000 8 

5 per cent. Cum. Pref., Nos. 1-75,000 ..... d CREE 5 

—U GO TE 

British Colum 0 A j 
T on.Cum. 5 per cent. Pref., Nos. 25,001-38,600.. 10 

ui per cent. lst Mt. Deba., Nos. 1-6,250, of £40 each 40 


Last price, 


104 -103 
105-166 pc. 


Orlental Telepbone and Blectric Company — — — ~ = = = 


Amount 
Name. 72 
British Electric Traction 920 1300, 000 & 60, 001-0, 000. 10 
= 6 per cent. Om. Pf., 50 2 2 „ „ 6 6 „ %% „%%% „%%% „60% = 
—— 5 per cent. Perpetual Debenture Stock.......... 100 . 
Buenos and o Tram., Ord., 1-100,000........ - 
——— “ A” 6 per cent. Cm. Pf., -40,000 66 6 „„ „6 „ 666 „66 — 
— — "B 6 cent, Om. Pf., 1-27 6 %% %%% % %%% „ 0 6 = 
— D per cent. Deb. Btock, Red. % 6% % %%% „%%% %%% %% „% „ „ 66 100 te 
Prov. Cert., all paid ............. Na Ue svi W ER AE 100 
Oa Bleotric Tramways Nos. 1480,00... .- 5 err ae ca 
City of Birmingham Tramways r cent. Cum 9 es 
"per cont. iat Matte ob. 1-3. 000 (1917) .... 100 .. 
Colombo tric Tramways and Lighting, 6 per cent. 1st 
e Stock, Red. .................. .. 100 .. 
Oork Elec s Tramway and Lighting Co, Ordinary...... 10 
= ee Cum. Pref. PROG io W oe ect veces 10 - 
Deben tures *.6€090*0990020*9092992058220200259»09€9050609002858 . 100 Ld 
Dublin United Tram ways (1896 ), Ord, 160,000 ... 10 .. 
— per cen cent. Pref., Na 2 2 „ „ * ecc 10 as 
per cent. Mort. Deba, 1.5000. 0, Led. . 100 — 
Imperial ways **—-09960060«009020*00260009»2500900209 all Lr 
6 per cent. Cum. Fre...... e ME R 
17 a Dar oeni. Deb BI aii ots 5 10 . 
eo et Electric w san ting, r cent, 
Cum. „Nos. 50,001-60,000 ...............- t sone iR 
4 per cent. Debenture Stock.. Fee rom! | mere 
Kidderminster and District Lighting and Traction, Pref... nn 
London United Trys.(1901),5 per cent: Cun. Pref. ........ x 
4 per cent. lst Mt. Db. Stock, Red. .............. 100 .. 
Metropolitan Electric Trams. eferred, 1000 001-1 ii, 016 1 . 
5 per cent. Cum, Pref. , 500,001- 814,016 . sorce Eas 
New General Traction, Ordin FFC - 
per cens. us. Pre su be Gace i s 3 ix ‘an 
per cent. Mo: ntures, (Rege. — 
Oldham, Aston, and Hyde Nanway, b ; . 10 . 
p per cent. cum, trel ZZ ĩ˙¼ MEER REUS 10 .. 
Perth Elec. Tramways (W 4)5 ro 1 001.30. Deb. Stk. 100 
Potteries Electric ton, Or seems . 10 a 
6 per cent. Cum. Pret. 500 — wae’ — UN 
44 per cent. Dobentars Stock PUN MOO RENS 
South Lancashire Electric Traction and Power Company— 


@eeeseneeneeso 8 €*9005906 99 0.0 09-0 9 9 9.9 


Ordinary . 1 
£101,152 6 per cent. Preference TTE R | 
— $2528 "093 44 per cent, Debenture Stock 100 p.c. .. 


Telephones. — 


National Lach el a FCC 
Deferred Stock 6 6 % „ „ „%%% „ 0 een 09000600900 ET 


6 per cent. Cunt, First Pref. eeme e208 88288022 6.5 0 9 04 af 

—— per cent. Cum. Second Pref. 10 
— — 54 per cent. Deb. Stock, Re. 100 
— 1 4 per cent. Deb. Stock, 00 


28 «9 »6 6 9 eO 0-0 6.6 9.9 «(5 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


— ——— a LL aaO UND 
Trafic Returns for 
woek decrease. 


Increase or single track Accounts for past year. 
open. 
Line. gee ue ra | 
Current Total ' Passengers Car miles | Pas- | Car e of 
Ending. 1904. | 1905. | Week year. 1904. | 1905. | Ending recelpte| carried. run. s’nger| mile. | track. 
ti Mar.19| 1 021 fos 250 10 051h| 194 19 May 3) 37.35 9,099, 715 794,641 098 1502 1 870 
rdeen Corporation........ ar. E + 2 +10, ay ,099, i : 
re Corporation Sr rere » 12 158 175 — 15 + 156 8 8 Sept. 25 12,503 2,979,276 290,089 100 |10:34 | 1,560 
Barking Corporation » 19 40 — = = 11 — -— = ~- EN 
Birmingham Tramways ...... * 19 £90 — — — 64 64 — — edem — — — — 
Blackburn Corporation ...... „ 18 767 | 670 4 97 7 2,20 24 | 24 March 250 40, 7,234,105 | 826,558 | 1°36 | 11:87 | 1,706 
3l ] Corporation........ » 17 293 354 — 61 — 392 17h) 17 „  31!211,168 6,169,121 784,443 |152 | 108 — 
Blackpool-Fleetwood Trams » 19 181 203 — 22 — 127 | 164| 164 Dec. 31 30,923 | 2,049,677 584,989 |362 |12:68, 1,932 
Bolton Corporation .......... „ 20| 1.615 | 1,676 | — 61 + 8,267 | 38 28 March 319 85. 704 17,761,605 | 1,896,247 | 1°15 | 10°75 430 
Bournemouth Corporation. „ 15 874 847 ＋ 27 — 104 103 ME € — ES 2 
Bradford Corporation ........ ; 20| 3,572 | 3,521 | + 251| 420,095 , 77 41 — — = Z = = = 
Brighton Corporation ........ „ 20 722 776 | - F4| + 2,4104] 74 64 „ 31 — 10,432,508 | 1,031,928 | 1°00 | 10°10 — 
Bristol Tramways Company. ,, 18 4,605 | 4,243 | 4 359 — 514 513 Dec. 31 228.480 41,092,899 | 5,724,114 | 1°30 838 4,348 
Burnley Corporation ........ „ 19 885 672 | + 213 — 10 7 — — "e — = A 
Burton Corporstion .......... » 20 287 — — — 84 — — — — — — — — 
Oardiff Corporation .......... » 19| 1,795 | 1,675 | + 120 425,00 | — — — — — — — — = 
Carlisle Tramwa ue gd -| 4, 19 161 152 |+ 91+ — — „ 31 — 2,216,585 320, 12984 — — — 
Central London „ 19 7,052 7.142 — 80 + 677K € 6 „ 91/557,225 | 45,505,110 1, 276,714 1:87 6660 59,076 
City & South London u Ballway „ 20 2,9735 039 — 65 — 594 6j 6a » 31 165, 003a) 19,069,519a — — B — 
Cork E. T. and L. Company . »- 1? 414 433 — 19|- 88 — — — — — — 
Darwen Corporation........:. » 18 202 208 |- 6 — 295 TB 7. 2³ March 519 12, E 2,560,735 254,279 | 125 1155 1,707 
Dover Corporation .......... „ 19 165 177 — 12| 139 4% 3 e = eei e 8 
Dublin & Lucan Berle an 8 19 ES š 95 — 105 + 60 — = Dec. 31| 5, .796 364,796 102,087 | 381 | 1362 359 
Dublin U.T ,. elec C Cars. 97 3, 0 . 2 — 
Dublin 8. District, Electric .. " 18 729 7211/4 5 } 46 46 | March 311125,121 | 24,553,133 | 5,429,556 |123 | 882| 2,741 
Duadee City Tramways .. » 16 764 71 l|- 7 — 22 22 May 15| 35,874 9,084,522 752,814 |093 |11:276| 1,630 
Fas’ Ham Go on E » 19 624 581 | + 345, + 8,780 1075 | 10°75 March 819 25 341 9,971,337 650, tól | 9:35 | 2,557 
Facnworth U.D.C............. — = — — — — — — = = 
al DM Mad alert ZIIPIL „ 19 13,322 | 12,569 | + 753 -F91,883A 12 124 May 51g,656, 512 177,179,549 14, 008,750 | 0°88 |1125 | 5, 
8 e » 9| 2,096 2,165 — 69 + 6,205 312 | 304 — — — = oo 
Ha dorsfel rporat ion . ,, 19) 1,103 | 1,085 |+ 20 — 34 51 March 31 56,631h 9,758,215 | 1,218,539 | 14 -| 11°14] 1,618 
Hull Corporation, E.8..... ere] „, 19 2020 | 1,756 | + 201| + 8,037 | 25 19 » 51] 87,707A| 21,905,999 | 2,218,696 |100 | 949| 5,004 
Ilkeston Corporation TTE TI 16 127 — — — — — — * m — — — — 
Kirkcaldy Corporation ......| „, 16 191 — — — — — — — — — — € 
Leeds Corporation ............ „ 19! 4,998 | 4,863 |+ 135| 715.578 | 77 77 March 25,/ 252, 650 | 57,239,779 | 5,773,651 |1 dl 10°91 3, 288 
Liverpool Corporation „ . 5 9,004 9078 | — 74 + 5,015 | 193 101 Dec. 51 594. 304 108.906, 472 11, 705.425 |111 10.34 | 5,000 
LI 1 Overhead Railway..| ,, 20 1.512 | 1,547 35 + 297h| 154 | 153 June 50 79,252 | 10,166,726 986,185a 182 |19:30g| 5,110 
London County Council ...... „ 12) 10,129 | 8,604 | 41,525 781,720 | 49 40 — = = — — — — 
Lowestoft Corporation *"-9* 57 12 1 — — = mE = — T — 8 — — — 
Nelson Corporation .......... » 19 59 ＋ 35 — | 3 3 — — — — — 5 
Newcastle-on-Tyne Corptn. „, 19 3,444 | 3,079 ＋ 35 — 384 | 38; March 25910, 4 33,474,122 | 3, 579. 119 108 1093 4,175 
Portsmouth Corporation......| ,, 19 1,441 | 1,393 ＋ 48] 5,6102 29 Sept. 47,651 9, 168,137 '868, 157 | 1°24 |1517| 1,643 
Rochdale Corporation ..... wash 43 21 104 | 2108 |— 4 — 44 44 March 319 5,416 955 231 127, 456 | 1°38 |1027| — 
Rotherbam Corporation... „ 17 409 — = — = = — — — — 
Salford Corporation .......... „ ?l| 3,659 | 3,003 | + 650 452112 | — — — — — = - 
Sheffield Corporation ........| „ 20 4,325 | 4.196 |+ 123! 718,249 534 533 Mar. 259216, 309 56, 312, 043 | 4,926,085 | 0:904 (10-428, 7,510 
Southampton Corporation... „ 17 806 855 — 48 — 11 11 3l 55, 874 9,084, 5522 752,814 0'946 11:45 3,760 
Runderland Oorporation......| ,, 20 1,000 | 1,010 |+ 54, + 2,975 |18:48 | 18:48 „ 319 59,930 2.287 121 | 1,270,957 |103 |113 ⁴ ä 3,245 
Wallasey U. D. ....—....—| „ 19| 575 0|4 + 3,930 105 |105 s" » 819 31, AT ,585,182 | 554,742 | 1-30 | 11°53 3,593 
West Ham Corporation ...... 1 291 — — 12 — — —- — = — 
* Includes maintenance of na igen p way and proportion of pro id to the tramway companies for term of gerne lease. @ Train mile. 
b Per mile of single trask, c Include rail and tram. 4 Including dep 
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NOTES. 


Warsaw Exhibition.—The Home Office announces 
that notice has been received to the effect that the electrical 
exhibition which was to have been held in Warsaw during 
the present year has been postponed. 


Wireless Telegraphy.—It has beén freely stated the 
last few days that the Admiralty have practically com- 
pleted arrangements for the establishment of a fully- 
equipped Marconi signalling station in the vicinity of New 
Frenchman’s Bay Fort at Marsden, between the Wear and 
the Tyne. 


Iron and Steel Institute.—The annual meeting of 
this institute is to be held at Westminster on May 5 and 6, 
when Sir Andrew Carnegie, the president for the year, will 
take the chair. We understand that the Bessemer gold 
medal will be presented to Mr. R. A. Hadfield, of Sheffield, 
for his researches of steel alloy and the creation of the 
manganese steel industry. An interesting programme has 
been arranged for the meeting.  Amongst the papers 
promised is one by Prof. Louis on the making of pig iron 
from ore briquettes. In the success of the process to be 


described is entirely bound up the development of the iron. 


ore deposits in the north of Sweden. 


Electricity in Coal Pits.—The Home Secretary was 
interrogated in the House of Commons the other day as 
to whether he could yet say when the rules respecting the 
application of electricity to coal mining would be settled 
and published. In response, Mr. Akers-Douglas stated 
that the rules suggested by the committee on this matter 
had been circulated in the various mining districte, and 
were now being considered by the coalowners, whose views he 
expected to receive shortly. Having regard to the number 
and complexity of the rules, he deemed it fair to give some 
time for consideration and for the suggestion of amendments 
before formally proposing them in accordance with the 
provisions of the Coal Mines Regulation Acts. 


North-East Coast Institution.—The Transactions of 
this institution issued this month have just reached us, and 
contain reports of the second and third general meetings 
These include the report of the Educational Committee, 
which has already been referred to in our columns, and a 
discussion on the same. In Mr. Max Wurl's excellent paper 
on “Technical Education in Germany” some interesting 
statistics are given in a graphical form, which enable the 
time spent by engineering students in both England and 
Germany to be readily followed. These diagrams are con- 
tributed by Mr. G. W. Spence. The volume also contains 
the paper on “Notes on the Construction of Stability 
Cross Curves from Balanced Paper Sections," by Mr. John 
Heck. 

Lendon Chamber of Commerce. — The annual 
meeting of the London Chamber of Commerce, whose 
report was dealt with in our last issue, was held on the 
24th ult., and in the evening the annual dinner took place 
at the Hotel Metropole. In the course of the speeches 
that were subsequently delivered, tbe Lord Chief Justice 
said he would ask if there could be anything more 
important to these islands than the right understanding of 
the true and sound limite of municipal trading. He had 
been taken to task in the past for saying that this was a 
subject worthy of enquiry. All he said was that if the 


chambers of commerce could throw light on this subject, 


assist in making stable the credit of our local communities, 
and encourage them to expend money where it should be 
spent and restrain them from embarking on enterprises on 
which they should not embark, they would fulfil a great 
public duty. 
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Leeds Local Section.—At the annual general meet- 
ing of this section of the Institution of Electrical Engi- 
neers, Prof. G. D. A. Parr presided. The meeting was 
held at the Yorkshire College. Mr. W. Emmott, of 
Halifax, and Mr. H. Dickinson were elected chairman and 
vice-chairman respectively for the ensuing session. At 
the conclusion of the annual general meeting, Mr. W. B. 
Woodhouse, of the Yorkshire Electric Power Company, 
Limited, read a paper on “Power Companies and the 
Supply of Electricity in Bulk.“ Mr. Woodhouse argued 
strongly in favour of power companies operating from one 
large station as against a number of small stations scattered 
throughout an area. In the course of his paper, Mr. Wood- 
house gave figures to show that on its present scale of 
charges tho Yorkshire Power Company could supply elec- 
tricity to small towns cheaper than they were now supply- 
ing themselves, and that they could even compete with 
large towns like Leeds, Bradford, Huddersfield, or Halifax 
in power supply. 

The World's Fair.—We understand that the De 
Forest Wireless Telegraph Company is making good 
progress in the erection of signalling stations in connection 
with the World’s Fair at St. Louis, which are intended to 
show what the company can do with its system. There 
will be three signalling stations within the exbibition, from 
which signals are to be transmitted to Omaha, Kansas City, 
Buffalo, Chicago, and Cleveland For distances up to 100 
miles 2 kw. or 3 kw. only are needed from the sending 
transformer, but for the longer distances a 90-kw. trans- 
former will be used. The tallest tower will be some 300ft. 
high, and will be used as a passenger platform, from which 
a good view of the exhibitien and the surrounding country 
can be obtained. A 60ft. mast on the top of this will 
carry the sending wires. It remains to be seen whether 
the interference between the rival wireless telegraph com: 
panies at the exhibition will render all these preparations 
useless, as was the case with the work in connection with 
the last race for the America Cup. 


Telephonic Communication with Franoe.—The 
11th inst. will witness the inauguration of the extended 
Anglo-French telephonic service, by means of which sub: 
scribers to the Central, Western, Victoria, Putney, and 
Mayfair exchanges of the Post Office in London will be 
able to communicate with Amiens, Armentières, Bethune, 
Bordeaux, Boulogne, Caen, Calais, Cambrai, Chartrés, 
Denain, Dieppe, Dijon, Douay, Dunkirk, Elbeuf, Havre, 
Lens, Lille, Lyons, Marseilles, Nancy, Orleans, Paris and 
suburbs, Roubaix, Rouen, St. Etienne, St. Quentin, 
Tourcoing, Tours, and Valenciennes. Communication will 
at the same time be available between the post offices at 
Birmingham, Bradford, Brighton, Bristol, Cambridge, 
Cardiff, Derby, Hull, Ipswich, Leeds, Leicester, Liverpool, 
Lowestoft, Manchester, Newport (Mon.), Norwich, Notting- 
ham, Sheffield, Southampton, and Yarmouth, and renters 
of wires into those offices on the one hand and -Paris and 
certain of the above-named French towns on the other. 
Particulars of the service can be obtained from the local 
postmasters, or the Secretary, G P.O. The charge will be 
8s. for a conversation of three minutes, except in the case 
of conversations exchanged with Bordeaux, Lyons, Mar- 
seilles, and St. Etienne, in which case the charge will be 
10s. for three minutes. 

The Kelvin Compass.—In the marine world the 
Thomson compass still holds its own, and its users 
apparently have not even yet got used to the change in 
name from Sir William Thomson to Lord Kelvin. We 
notice, however, that the most recent patent compass issued 
by Messrs. Kelvin and James White, Limited, bears the 
name of Lord Kelvin. The feature in connection with the 
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design of this which calls for special attention is the 
improvement in the means of suspension, in order to secure 
a steady card in spite of the greater vibration due to higher 
speed in steamships. Another feature is the illumination 
of the compass at night entirely from the underside. 
This can be done either with electric light or by means 
of oil lamps. In either case adjustment in the intensity of 
the light is provided, as tnis has been found particularly 
useful when taking bearings from stars or other faint 
ights. A new form of helmet is now introduced having 
rifle sights upon the top. "This helmet moves round freely 
in any direction, and bearings of the sun, lights, buoys, or 
other objects are taken instantaneously and read directly 
upon the compass card. Bearings by azimuth mirror in 
the usual way can also be taken by day or night without 
removing the helmet. These facilities for taking bearings 
smartly and conveniently are being greatly appreciated by 
shipmasters and navigating officers. 


London Electric Lighting Bill.—This Bill, which 
is to provide for the readjustment of the electric lighting 
areas in London, in accordance with the areas arranged 
under the Borough Councils Act, has been read a second 
time and referred to a Select Committee. This is the third 
year that the Bill has been under consideration, and, owing 
to the large number of private interests involved, the Select 
Committee will have to consider a large amount of evidence 
before coming to a devision on the matter. The chief 
difficulty involved is that the systems of electric lighting 
in the areas to be so transferred differ in several instances. 
In consequence of this, the value of a certain area to the 
present occupier, as far as electric lighting is concerned, is 
more than it will be in the first instance to the new autho- 
rity to whom it is to be transferred. We notice that in 
the discussion on the subject in the House of Commons 
last week Mr. John Burns supported the Bill. He 
remarked that it should not be made the means of trans- 
ferring from a local authority to a private company any 
area of supply which the local authority might, from the 
ratepayers’ point of view, more profitably occupy. This 
shows another difficulty in the way of a satisfactory solu- 
tion, and a further cause for the lengthening of the pro- 
ceedings before the Select Committee. We trust, however, 
that the subject will be dealt with and settled during 
the present session of Parliament. 


Liverpool and Southport Railway.—We have 
received from Mr. John A. F. Aspinall copies of informa- 
tion which he is circulating amonget the travelling public 
on this line. From it we gather that the electric service is 
likely to be inaugurated immediately after Easter. In 
order that the stopping time at the stations may be mini- 
mised, instructions are issued asking passengers always to 
enter the care at the rear end and to leave them at the 
front end. In this way the confusion between the pas- 
sengers entering and leaving the cars will be avoided, and 
the duration of the stop much reduced. The new time-table 
of the trains on this section is in a portable form, and 
includes what may be termed a sliding rule for the purpose 
of determining the stopping times of stations intermediate 
between Crossens and Liverpool. All the express trains 
on the card are given in red figures, and the circular slide 
has also red and black figures, from which the information 
required can be deduced. The time-table ouly gives the 
arrival and departure times for Liverpool, Hall-road, South- 
port, and Crossens, Another interesting feature which is 
being circulated is a map of the line, with the various 
districts indicated in distinctive colours. For each of these 
there is given in a marginal table the rates and water 
charges for a £30 house. The difference between the rates 
on a moderate-size house in the districts close to Liverpool 


and those farther away goes a good way towards paying 
the cost of a season ticket. 

St. Marylebone.—After considerable discussion the 
House of Commons Committee presided over by Sir A. 
Hargreaves Brown passed on the 24th ult. the preamble of 
the St. Marylebone Electric Lighting Bill. Thealterations 
required by the committee in the clauses are considerable. 
Thus, the period for the repayment of the loan was 
fixed at 38 years, but the committee wisely allowed a 
suspension of repayment of capital for the first three years. 
This will give the Council time to get their undertaking 
into working order before having to pay the heavy capital 
charges on the large sum required for the purchase of the 
undertaking. The committee refused permission to add to 
the Bill a clause which would give the Council the power 
to lease the undertaking to a newcompany. This is in 
accordance with other decisions in similar cases, and will 
prevent all trafficking with the undertaking. The accounts 
clause as drafted in the Bill was passed. The measure 
having now been amended in accordance with the com- 
mittee’s decision, the Bill will be reported to the House for 
its third reading. In the course of the evidence it was 
stated that an arrangement had been come to with the 
London County Council whereby, after the passing of the 
Bill, the Council would make such provision in their Money 
Bill for 1904 as will enable them to lend to the St. Maryle- 
bone Council the capital required. As stated in our last 
issue, £1,365,000 of this will be a temporary loan on bills, 
while £100,000, required for work to be put in hand, will 
be a permanent loan. 

Electric Lighting Depreciation.—In the Financial 
Times last week some interesting figures were presented 
to show the depreciation which the various electric 
lighting companies in London have allowed in their last 
years accounts. Comparative figures are also given for 
the previous three years. The author responsible for the 
tables takes 24 per cent. as the depreciation which should 
be allowed. On this basis seven of the companies provide 
an adequate allowance, and in four instances considerably 
more than 24 per cent. is allowed. The actual figures for 
theae seven companies are as follows: St. James’s and Pall 
Mall, 5:45 ; Westminster, 3:20 ; Brompton and Kensington, 
5:28 ; Kensington and Knightsbridge, 3:03 ; South London, 
2°66; Chelsea, 2:52; and City of London, 2:47 per cent. 
of the average capital employed during the year. In 
the remaining six instances the appropriations are 
inadequate, the figures being: Charing Cross and Strand 
(West-end areas only), 1:25; Metropolitan, 093; London 
Electric, 0°63 ; Notting Hill, 0°63 ; Blackheath and Green- 
wich, 0:52; County of London (metropolitan areas only), 0:45. 
On behalf of the Metropolitan Company it is urged that, 
having sold part of its undertaking to the St. Marylebone 
Borough Council, it has no need to depreciate to the extent it 
would otherwise do, but we areafraid that the company cannot 
plead this for neglecting to write down its plant in earlier 
years. This question of depreciation is clearly bound up 
with the dividends, as several of the companies in the last 
list are distributing what they ought to be using for 
depreciation. It will be seen that the average figure put 
aside each year is not far different from what municipal 
authorities have to pay in sinking fund charges on their 
loans. 

Western Society of Engineers.—The February 
issue of the Journal of the Western Society of Engineers, 
published at Chicago, contains some useful information for 
electrical engineers. Amongst the papers in this issue is 
one on ''Heating from a Central Station," which deals 
with an art not practised to any considerable extent 
in this country. The paper on ‘Some Performances of 
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Boilers and Chain-Grate Stokers, with Suggestions for 
Improvement, by Mr. A. Bement, will be of great 
Interest to central-station engineers. In it a number of 
trials of the Heine boiler are given and compared with 
tests made of boilere of the Babcock and Wilcox type. 
The feature of the Heine boiler, to which special attention 
should be called, is that there is a tiled roof of firebrick for 
the furnace, which enables more perfect combustion to be 
obtained. The figures given of trials occupy more space 
than we can give at present, but the following statement is 
worthy of special notice: that with the improved Heine 
boiler the furnace gases left at a temperature of 
only 92deg. above that of the steam when the boiler 
was evaporating 417lb. of water per square foot 
of heating surface per hour. As compared with 
these figures, those given by Prof. Kennedy for a 
Thornycroft boiler are of interest. These figures, remark- 
able for high efficiency, show that 86 8 per cent. of the heat 
was absorbed when evaporating 1:24lb. of water per square 
foot of heating surface per hour. With this boiler the 
conditions of combustion are about the same as with the 
improved Heine. The author states that the arrangement 
of the tiled roof for the furnace enables the boiler to be 
worked satisfactorily with a smaller quantity of air without 
impairing the combustion. We gather, however, that the 
boiler on certain trials was not quite so efficient as the 
Babcock, although the superior efficiency of the furnace 
more than made up for this. 

London County Council Tramway Improve- 
ments.—In commencing the debate in the House of 
Commons upon this Bill, Sir F. Banbury moved an instruc- 
tion to the committee on this Bill to omit Tramway No. 2, 
which asks powers to continue the tramways over West- 
minster Bridge, and thence along the Embankment to 
Waterloo Bridge. In doing so, he said he was simply 
asking the House to affirm what it had always resolved 
ever since 1891. In addition to the reasons which had 
been formerly advanced, he urged that until the Royal 
Commission on London Traffic had reported no steps should 
be taken by Parliament in the matter. The promoters of 
the Baker-street and Waterloo Railway informed him that 
that railway would be opened either at the end of this year or 
the beginning of next, that there would be a station in West- 
minster Bridge-road, three-eighths of a mile from the bridge, 
and that passengers in South London could most conveniently 
get out of the tramcars and proceed by the tube railway to 
Charing Cross, and thence proceed to any part of London. 
Those who desired the tramway spoke as if there were no 
facilities for getting over Westminster Bridge, but they 
had it on the authority of the statistical officer of the 
London County Council that 218 omnibuses crossed the 
bridge each way per hour. In opposing the instruction, 
Captain Norton said that the London County Council had 
the interests of London to serve, Westminster Bridge was 
of ample width, and the Embankment was intended to 
relieve the pressure of traffic in Parliament-street and the 
Strand. Sir G. Bartley asked for delay in the matter until 
the report of the Traffic Commission had been issued. On 
a division, the motion was carried by a majority of 28. 
Mr. Whitmore then moved that it be an instruction to the 
committee on the London County Council (Tramways and 
Improvements) Bill to omit tramway No. 24, a short con- 
necting tramway line to link up the Battersea and Wands- 
worth trams with the system. The motion was carried, the 
majority being 38. The proposal to bring the tramways 
over the bridges is thus again defeated. 

High-Tension Disruptive Charges.—At a recent 
meeting of the Académie des Sciences, at Paris, a note 
was presented by Mr. J. de Kowalski on some experiments 


carried out by him with high-tension direct currents. He 
used for the purpose three Thury dynamos, each able to 
give one ampere at 25,000 volts. ' With these in series he 
was able to obtain easily a potential of 70,000 volts at the 
terminals of the machines. He found by employing a high 
resistance in circuit with a large capacity that he could 
obtain a discharge of disruptive sparks much in the same 
way as MM. Simon and Reich had with 5,000 volts. If he 
diminished the resistance beyond a certain limit an arc was 
produced. This critical resistance varies with the capacity of 
the condenser used. The phenomena can be easily explained 
from first principles. In order that an are may be produced 
it is necessary from theory that the cathode should reach a 
very high temperature, which temperature depends on the 
number of discharges in a given time, and on the energy 
expended in these discharges. The author's experiments 
verified this theory. He also carried out a series of experi- 
ments on high-voltage arcs, from which the following results 
were arrived at. (1) The high-tension direct-current arc 
with small current behaves, in a general way, the same 
as the alternating-current arc used by MM. Guye and 
Monasch. Thus he was able to distinguish a stable zone 
and an unstable zone, but he could not obtain the critical 
zone which these observers had noticed with the alternating- 
current arc. (2) In the stable zone the ratio between the 
length of the are, the fall of potential in the arc, and 
the current strength were found capable of expression 
by a linear equation. (3) The limit in length of the 
stable arc depends on the current strength, and on the 
difference of potential at the terminals of the machine 
as indicated by the following figures: with 20,500 volts 
and a current of 0:023 ampere the limit of length was 
1·450m.; with a voltage of 40,000 and a current of 0 052 
ampere the length over a stable arc was 5'15em. Other 
figures are given, which need not be reproduced. In the 
unstable zone the continuous-current arc presents two sets 
of phenomena. This seems to be due to the exceedingly 
rapid fluctuations of the arc over different parts of the 
anode. 


The American Institute.—In the Transactions of 
the American Institute of Electrical Engineers just 
received we notice a good departure, in that they printed 
beforehand abstracts of the papers read on March 25 at 
New York. The feature of these papers is their remark- 
able conciseness, they being intended merely as leads to 
interesting discussions on technical details; in fact, in the 
explanation at the beginning of this issue of the Trans- 
actions, it is stated that these introductory papers are written 
in order to provoke discussion, and that there should be 
no hesitancy in attacking them if those participating in the 
discussion do not agree with the opinions of the contributor. 
It is hoped in this way to enlarge the scope of the 
discussions, and, in consequence, to elicit a more general 
statement ot opinion. The first subject dealt with is The 
Relative Fire Risk of Oil and Air Blast Transformers,” 
contributed by Mr. E. W. Rice, jun. Taking the 1,000-kw. 
transformer as the basis, the author shows that in an 
air-blast transformer there will be about 800lb. of 
inflammable material, against 7,300lb. in an oil-cooled 
transformers. With the air-blast transformer, however, 
there is the feature that the passage of air conduces 
to extremely rapid combustion in the event of a short- 
circuit or ignition through overheating. This combustion 
could, however, be checked by interrupting automatically 
the flow of the air to the transformer if a predetermined 
temperature were exceeded in the outlet. The principal 
fire risk in the oil transformers is the large mass of inflam- 
mable liquid, which, under certain conditions, may spread 
fire to other parts of the station. The author concludes 
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that where transformers have to be placed in sub-stations, 
near to switchboards and other apparatus, such as rotary 
converters, the air-blast type is to be preferred. This type 
is, however, limited to pressures of below 30,000 or 
$5,000 volta, as at much higher pressures the static dis- 
charge tends to break down the insulation. With all trans- 
formers the fire risk can be practically eliminated by 
placing them in suitable fireproof buildings, which should 
be again sub-divided, and by providing proper drainage for 
the oil in a concrete base. The author concludes with a 
statement that fire risk is extremely small, and that it can 
be and is reduced to a negligible quantity by the adoption 
of suitable precautions, some of which he has indicated. 
The other subjects presented for discussion were: “The 
Use of Group Switches in Large Power Plants,” by Mr. 
L. B. Stillwell ; “Oil Switches for High Pressures,” by Mr. 
E. M. Hewlett; and “Terminals and Bushings for High- 
Pressure Transformers,” by Mr. Walter S, Moody. 


Pneumatic Trolley Pole.—In the Street Railway 
Journal for March 12 there is given a full description of the 
power stations and rolling-stock of the Pacific Electric Rail- 
way Company, which owns a large number of lines, involv- 
ing the transmission of electrical energy over some 130 
miles at 15,000 volts. The details of the whole equipment 


are well worthy of study, but we wish to confine our 


attention to a pneumatic trolley-pole controller used on 
the Long Beach cars by the company. This controller is 
operated by compressed air at any pressure above 60lb., 
supplied from the air-brake reservoir of the car, the con- 
sumption of air being very small It holds the pole 
in firm contact with the trolley wire and keeps the 
same tension at all positions or altitudes, enabling 
cars to take curves at high speeds. It is stated that 
in actual tests, and during several months’ operation, 
the trolley never runs off at any speed up to 60 miles per 
hour on standard overhead construction unless there is a 
decided defect in the overhead work. Even if it does come off, 
it lowers iteelf instantly and automatically to a safe position 
below any spans. When it is desired to replace the trolley, 
the conductor throws a three-way valve, and the pole goes 
up with & very light pressure, and assumes its normal 
pressure when the valve is thrown back. It has been 
demonstrated that the cost of operating the pneumatio 
trolley is practically nothing, as the damage resulting 
from burnt trolley wheels, broken or bent poles, 
and broken overhead work and car roofs, is almost 
entirely eliminated. The controller is very highly 
recommended by the officials of the Pacific Electric 
Railway Company, whose recommendations are backed up 
by the results of many tests. It is said to have repeatedly 
carried 350 amperes during a run of seven miles at 60 miles 
per hour with less than five volts drop and 271b. pressure 
at the trolley wheel. During a 20 days’ continuous service 
test, conducted under the direct observation of Mr. R. S. 
Masson, consulting electrical engineer of the company, 
without a moment's attention, on a car speeded at 50 miles 
per hour on a level, straight track, carrying from 200 to 
500 amperes when running and as high as 800 amperes 
on starting, travelling over 5,000 miles, it left the 
wire but once, and this was due to a loose inverted 
bell hanger. Its wheel was not scored or burned ; no spark 
was even visible at the contact of wheel and wire. At 
present the controller wire is not on the market, but is 
being developed in the shops of the Pacific Electric Railway 
Company. It will probably be installed on all the cars of 
the company. With the high currents successfully carried 
there seems a good prospect for the pneumatic trolley for 
railway working. High-speed experiments are being carried 
out on this line at which speeds up to 69 miles per hour 
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have been obtained. The engineers are experimenting with 
wind shields, and have been able to greatly reduce the 
resistance of the air pressure at these high speeds, It 
seems likely that the driver will have quarters found for 
him in the projections which act as wind shields. 

The Adaptability of Electrical Driving.—At the 
meeting of the Manchester Association of Engineers on 
Saturday last, Mr. B. Longbottom read a most interesting 
communication on the above subject. The value of the 
paper is much enhanced by ths fact that actual figures of 
practical tests are given, rather than estimates evolved from 
the accumulated experience of an individual. In this way 
the reader of the paper is able to avoid errors consequent 
on adopting average figures. Mr. Longbottom commences 
his investigation by dividing the mechanical forms of power 
distribution into two distinct sections. In the first of these 
a large number of small engines are used to drive individual 
machines or departments by means of shafting, gears, belts, 
or ropes. In the second, a single engine drives the whole 
of the works in a similar manner. Owing to steam con- 
densation and the inefficiency of small steam-engines, elec- 
trical driving is shown to be exceedingly adapted for 
replacing steam driving in the first case. The alternative 
method of mechanical distribution, however, requires moro 
investigation before it can be shown that electrical driving 
is more favourable. For this purpose Mr. Longbottom 
has carried out a number of mechanical tests to show 
the ratio between the indicated horse-power of engines 
at certain works and the effective brake horse. power 
delivered to the machines. The balance between 
these gives the horse-power absorbed in the engine, 
shafting, and belts. In seven cases, the details of 
which are given exceedingly fully, the effective power 
varies from 497 up to 755 per cent. of the indivated 
horse-power of the engine. The mean figure taken from 
these tests shows about 55 per cent. The investigation 
then carried out by the author show that with high- 
speed steam-engines and dynamos, with motors of normal 
efficiency, driving groups of toole, at least 60 per cent. 
efficiency can be obtained by electrical means. A great 
deal depends upon the arrangement of the machines 


in groups or with individual motors, and also 
on the average load at which the plant is worked. 
Thus, in one particular instance, when the plan? 


is working at full load, there is a saving, on tho 
author’s figures, of 12 per cent. of the steam required if 
electrical driving is adopted. If the same plant is working 
at three-quarter load the saving rises to 19 per cent, and 
to 29 per cent. at half load. These figures would be even 
more favourable if it were assumed that certain groups of 
plant were entirely shut down. Some of the tests carried 
out on group driving clearly show both how this should be 
arranged, and in other cases how much power can be 
wasted by employing a long length of shafting in order to 
get a number of machines driven by one motor. The author 
draws attention to the great advantage which electric 
power supplied from corporations and supply companies at 
ld., or even 2d. per unit, is to new firms requiring their 
available capital for other purposes. With such supply 
their power costs them comparatively little more than if 
they had laid dowa a plant of their own. Mr. Longbottom's 
paper is an exceedingly valusble addition to our literature. 
on the subject he has so ably treated. 

London Trafüc Commission.—The Royal Com- 
mission resumed its enquiry last week, when further 
evidence was tendered by Mr. Yerkes. He advocated 
tube railways as cheaper and more convenient than shallow 
tunnels. When lines were built in the suburbs, or new 
streets, they should be of the newest pattern of tramline, 
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and these lines should be located so as to be feeders to 
the tube lines. The perfection of railway transportation 
in London and its euburbs, in his opinion, would be that a 
person could travel from one point to another for one fare, 
making connections from one line to another, to attain 
which an amalgamation of the railways was indispensable. 
Control should vest in Parliament, and not be transferred 
to the proposed traffic tribunal. He thought that all rail- 
ways should be built by private enterprise. A company 
could purchase its material much more cheaply than a 
municipal corporation ; it could get its work done more 
intelligently and cheaply ; and if it was not a success 
the loss did not fall on the ratepayers. On the chairman 
remarking that a municipality was under the direct control 
of the ratepayers, while a combination was not, Mr. Yerkes 
adhered to the views he had expressed, contending that 
municipalities should not build railways or engage in indus- 
trial businesses, as there was nothing more calculated to 
make such bodies arrogant than the knowledge that large 
bodies of employés were subject to them. Another witness, 
Alderman W. Ivey, chairman of the Tramways and Electric 
Lighting Committee of the Corporation of West Ham, 
recommended a complete and comprehensive scheme of 
tramways in the form of a wheel, with radiating spokes, 
all erossing near, but not at, a central hub, the hub being 
the City, each spoke line in turn to be linked up by a 
series of lines forming inner, outer, and extra outer circles. 
The whole system should be planned with a view to 
future extension. He advocated the adoption of the over- 
head trolley system, both for economy and efficiency. He 
suggested that all street tramways and light railways 
should be dealt with by a permanent board or commission 
of, say, seven members, similar to the Light Railway 
Commissioners, but with wider powers, to consist of 
three commercial men, one legal, one with tramway 
experience, both in construction and working, one 
with electrical and one with mechanical experience. 
The principle only of the schemes should come 
before a parliamentary committee for confirmation. Sir 
James Weeks Szlumper, engineer to the Great Northern, 
Piecadilly, and Brompton Railway, considered that the time 
had passed for any entirely new comprehensive scheme of 
underground railways to be arranged without unfair detri- 
ment to the underground railways now in course of con- 
struction. He remarked that, in addition to the three tubes 
now under construction, there was a scheme for a tube 
joiaing the lower end of the Great Northern and Strand 
Railway at the Strand, running south, passing under the 
River Thames, through Southwark, Walworth, Peckham 
Rye, and Dulwich, to the Crystal Palace and Croydon. 
He was convinced that an increase to 13ft. 6in. in the 
internal diameter of tubes would be disastrous, as iu case 
of panic the side exit into such a confined space would be a 
death-trap. Electric Tramway Bills should be allowed to 
proceed to a parliamentary committee without the assent 
of the local authority. "Whenever new streets were con- 
structed arrangements should be made for the provision of 
shallow tramways. The only proper method of providing 
London with a satisfactory underground transit was by 
deep-level tubular railways. He agreed that in all new 
streets subways or tunnels should be made for gas, water, 
and other pipes. 


Marine Turbines.—The Cunard Company some time 


ago appointed an exceptionally strong and representative 
committee to consider the advisability of using turbines for 
the new fast steamers which are to be built under agree- 
ment with the Government. This committee included Mr. 
J. Bain, the superintending engineer of the Cunard Steam- 


ship Company, as chairman ; Sir W. H. White, late director ! 


out in the Solent. 


of naval construction for the Admiralty; Rear-Admiral 
H. J. Oram, deputy engineer-in-chief of the navy; and a 
number of expert engineers taken from leading commercial 
firms. The secretary of the committee was Lieutenant 
W. H. Wood, R.N., who for the past three years has acted 
as secretary to the Admiralty Boiler Committee. The work 
carried out by the committee has included experiments 
on turbines both on land and at sea. Two series of 
comparative trials between reciprocating engines and 
turbines of much the same output were made at 
the Neptune Bank station of the Newcastle-on-Tyne 
Company. At these works consumption trials were made 
at various outputs, so as to obtain relative figures for 
widely varying outputs. Still more valuable experiments 
were carried out on the steamships Arundel and 
"Brighton," which are used on the Newhaven-Dieppe 
route. These ships are practically identical with the 
exception of their machinery, the “Brighton” having 
turbines and the “Arundel” reciprocating engines. The 
two vessels were run sido by side from Newhaven to 
Dieppe and back (one of them being on the ordinary 
service), thus eliminating the possibility of errors by 
variants of weather and tide. Afterwards trials with 
the “ Brighton” running at different speeds were carried 
Complete records of these trials 
accompany the committee's report to the directors, thus 
placing at the service of the company trustworthy 
information both as to the performances of turbine 
engines on land and also of turbines fitted in ships. 
During the whole period of their investigations the 
committee have realised that fitting turbines of the 
dimensions necessary to propel the new Cunard ships at 
the speed contemplated involved a very great step in 
marine propulsion, the largest turbines at present in use 
afloat being those in the steamship “ Queen," engaged on 
the Calais-Dover service. The committee, therefore, have 
devoted much attention to the design of the turbines 
proposed for these vessels, both from the point of view 
of manufacture and also from that of general efficiency on 
continued service. In considering the report, the directorate 
of the Cunard Company have also had to bear in mind the 
effect which the adoption of turbines would have on the 
design and dimensions of the new ships. It is hoped that 
now the decision in favour of turbines has been come to, 
the order for these new vessels—which will inaugurate, we 
believe, a revolution in marine propulsion on a large scale— 
will be speedily placed. It is a curious thing that we 
should receive at the same time as the above facts a 
reprinted report from the American Society of Naval 
Engineers on steam-turbine teste. This is issued by the 
Westinghouse Company, and contains particulars of a 
series of trials carried out on the turbine manufactured 
in America by the Westinghouse Company. These trials 
were made on a 1,000-kw. Westinghouse-Parsons steam 
turbine-generator, and the following figures were obtained : 
for loads respectively of 1,510 kw. and 1,019 kw. the steam 
pressure at the throttle valve was about 140 and 146, and the 
condenser gave a 27din. vacuum. The steam per electrical 
horse-power hour was 135:991b. for the first load and 15˙51lb. 
forthesmaller load. The steam wasslightly superheated. The 
report concludes with the advantages of the steam-turbine 
for propulsive purposes in naval vessels. It states that, 
considering its efficiency, when used for other purposes, it 
seems reasonable to conclude that some experiments and 
actual installations in one or two types of vessels of the 
navy are fully warranted. The report is signed by 
Commander A. B. Canaga, United States Navy, and Mr. 
Ernest N. Janson, of the Bureau of Steam Engineering, 
Navy Department. 
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GRAHAM, MORTON, AND CO.’S NEW ENGINEERING 
WORKS. 


INTRODUCTORY. 


undertaking, this feat constitutes a record which merits 
unstinted praise. In the the first place, the credit is due 
to Mr. Graham, without whose great organising ability 
such an achievement would have been impossible, since the 
whole of the work was carried out by the firm’s own men. 


A large number of engineers and pressmen availed them- | So far, at least, as Messrs. Graham, Morton, and Co. are 
selves of the opportunity offered them on the 11th ult. of | concerned, we have in the above a fitting reply to the 
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inspecting the new engi 
agg am, Morton, and Co., Limited, at 


erected bv Messrs. G 
Hunslet, Leeds. 

In the past we have been accustomed to associate this 
firm with Black Bull-street, where they established their 
original works. Several extensions were made to that 
establishment, but a time came when the ever-increasing 
volume of work in hand taxed the full limits of the site, and 
recourse had to be had to first one branch establishment 
and then another in different parts of the city. The 
inconvenience of this arrangement led Mr. Maurice 
Graham, the managing director, to look out for a site 
commensurate with immediate and prospective needs, and 
where railway sidings could be carried into the works. 
Such a site, over seven acres in extent, was found at 
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Exterior View—Grabam, Morton, and Co. s Works. 
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vaunted superiority of America in methods appertaining to 


building work. 
THE OFFICES. 

Commencing our tour of inspection at the offices, we 
found these were located in a separate building, 270ft. long 
by 41ft. wide. The main entrance hall is at the centre, 
dividing the building into two parts, that on the right 
containing the drawing office (117ft. long), with ite various 
departmente—estimating and engineering, general, colliery, 
drawing store, and blue-print room; that on the left the 
board-room, managing director's offise, and miscellaneous 
apartments for the general clerical staff, etc. The roof is 
in three spans, an economic point thus being scored, ar, 
owing to the small spans, light scantlings only are required ; 
two rows of cast-iron columns, acting as supports, run the 
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General View of Shops looking along Centre Biy-—Graham, Morton, and Co.'s Works. ` 


Pepper-road, Hunslet. Plans were then prepared, and as a 
preliminary to buildiog work the first sod was eventually 
cut on May 16, 1903 The first column in connection 
with the steelwork superstructure was placed in position on 
July 11, and on Nov. 2 the new workshops were in full 
operation, the Black Bull-street premises together with the 
two branch ostablishments being then closed. Thus in the 
brief space of about 54 months from the date of cutting 
the first sod the works were not only completed but in 
actual operation. Having regard to the magnitude of the 


entire length of tbe building. The centre span is glazed, 
to ensure the admission of sufficient light in the middle of 
the building. The outside spans are covered with blue 
slates, and matchboarded beneath. The whole of the front 
of the exterior of the building is faced with Accrington 
plastic bricks, of which 106,000 were used, weighing 284 tone. 
The windows are arranged to obtain the maximum amount 
of light, being both numerous and large. The light area of 
each window is 40 square feet, tbe total area of windows 
for the entire building being 6,950 square feet, Without 
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some further explanation it might be thought that the | which is the estimating department. Here all enquiries 
office accommodation provided errs on the side of excess, | coming to the office are conveyed to be promptly dealt witb, 
but when it is taken into account that the drawing office complete drawings and specifications being prepared where 
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Plating Shop—Grabam, Morton, and Co. s Works. 


s'aff alone numbers 50, the necessity for the provision the answer suggests such. Drawings, calculations as a 
made is at once apparent. For the rest, these offices | basis for specifications, and the finished specifications are 
could hardly be better equipped for their work. Every | subsequently sent into the blue-print room, where, in the 
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fitting Shop- Graham, Morton, and Co.'s Works. 


provision calculated to promote the best results with | duplex radial photo copying frame, with the assistance of a 
due dispatch has been made, system and order being | special arc lamp supplied with current at a high voltage 
observed throughout. A good example of this is seen in | and fitted with a special winding gear to allow of the 
the organisation of the drawing office, the first division of | required light, the prints are made, being afterwards care- 
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fully washed and squeegeed, and then dried in a hot.air 
chamber. Many thousands of drawings, tracings (the 
original drawings are destroyed), and prints are indexed 
and filed away in the capacious sets of drawers allotted to 
their reception. But before storing, the finished blue 
prints are returned to the estimating department, and 
there checked and numbered. 

The whole office is exceptionally well lighted, the light 
being admitted both through top and side glasses. All 
partitions, demarcating various sections, are of glass, and 
all woodwork ig painted white. The windows are, more- 
over, in position to accord the coveted north light. Each 
desk is provided with movable electric lamps, with light 
adjustable to any angle. In another department, termed 
elsewhere “The General,” all detail work is drawn out 
connected with gaswork plant, coal - handling plant for 
electric power-houses, including conveying and elevating 
plant, bridge work, roof work, structural work, etc. In 
addition to the main approach, there are also several 
entrances from the works sitwated to the rear of the offices. 


THE WORKS. 
Upon entering the works from the separate block 


constituting the offices described in the foregoing, our 
appreciation of the building feat which the whole repre- 
sents was materially increased. Nor is this surprising 
since the main floor extends to a length of 400ft., and is 
140ft. wide. Of substantial, but not heavy, construction, 
the huge fabric presents special features of interest. Both 
roof and walls are of glass, supported by steel girders, the 
interior lighting being, therefore, uniform and excellent. 
Our first attention was accorded to the tool shop, occupying 
& corner position. In this shop are wrought the tools 
required throughout the works. We noticed that its 
equipment included that ingenious American invention, 
the Gisholt tool grinder, in which it is possible to use 70 
different kinde of turning and planing machine tools. 
Such, in fact, is its adaptability that it can grind all tools 
to any and every angle required, the tool-holder being 
movable to any position in relation to the corundum 
wheel. A great advantage accruing from the use of 
this machine is that of time-saving, inasmuch as it is only 
necessary for the smith to forge the tool roughly, the 
machine doing the rest. It is tempered by cold blast, and 
subsequently finally ground. 

Adjoining the tool shop are the general stores, where 


Engine Room—Graham, Morton, and Co.’s Works.’ 


are kept all supplies for the engineering shops, and 
immediately over both are situated the chain and 
“idler” shops, reached by ascending a flight of stairs. 
The chain shop, with its array of spindled drilling machines 
driven by electric motors through line shafting, was 
hastily inspected. Thirty to forty different kinds of chains 
are required for elevators and conveyors alone ; some cast 
steel, some stamped, but all drilled in jigs to ensure true 
centres. In the neighbouring shop idler rollers were being 
made for belt conveyors, angular and flat, the former for 
carrying the loaded belt, and the latter the unloaded. All 
sizes of belting, from the humble 12in. tothe more pretentious 
42in., can be accommodated with suitable '*idlers From 
the elevated position of the last-mentioned shops we 
incidentally obtained some good views of the main floor 
below and its busy workers. Let us recall the pictures. 
Looking down from the landing at the head of the stairs, 
we see arranged before us a maze of sections of designs 
in ironwork in various stages of completion, for our eyes 
are now inclined towards the headquarters of the con- 
structional ironwork. Almost at our feet a large order is 
being executed for the Bengal and North-Western Railway 
of India, and to the left are bridges in course of construc- 


tion to the order of the Great Western Railway Company. 
Hard by is a bridge destined, when completed, for the 
Halifax Corporation. Sections of roofing for car-sheds 
occupy the centre group, while another group we notice is 
engaged upon elevating and conveying plants for Melbourne 
and Sydney. Away tothe right several large coal-measuring 
chambers for electric light stations also come into the view 
which we obtain from this point of vantage. 

Leaving the landing, let us now return to a position at 
the end of the chain shop, whence the fitting and machine 
shops can be surveyed. Here another field of refreshing 
activity is revealed, and we observe the progress of the 
machine work incidental to the manufacture of gearing for 
elevators and conveyors, and gear-wheels on shafts for 
gravity bucket conveyors; also the construction of bale 
elevators, coal and coke elevators, ash elevators, band con- 
veyors, and revolving feeders. In the distance steel grids 
for hot coke conveyors are being made. Directing our eyes 
along the centre bay, we notice that the blacksmiths' shop, 
which occupies a considerable proportion of its length, is 
practically free from haze. This, we are told, is due to the 
exhaustion of sulphurous fumes by an 18in. wrought-iron 
pipe, which is carried under the floor and outside the 
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building. The shops are served by five electric overhead 
traveling oranes of from five to ten tons lifting capacity, 
and one result of the above-mentioned provision of exhaust 
pipes is that the drivers of these cranes are thereby enabled 
to work in & thoroughly wholesome atmosphere. Our 
attention is in turn diverted to a spot where men are at 
work lining out templates for roofing and tank work. It 
goes without saying that, in conformity with their very 


up-to-date character, everything, as far as practicable, is 


standardised in these works. Before such order obtained, 
under the old and almost effete system, fresh templates 
would have been required for each job. It has been 
computed that the system whereby standard patterns are 
worked to, whether in templates or parts of machinery, 
renders a saving possible in some cases of as much as 
38 per cent. 

aving descended from the “chain” and “idler roller" 
shops to the main floor, we at once proceeded to a closer 
inspection of the works’ equipment. Several of the 
machines included in the latter call for special mention. 
Une is a 52in. boring mill fitted with a revolving table 
and a vertical bore. It works in any position, and is 
distinguished by a special aptitude for boring and facing 
wheels at one operation. To the same category belongs 
a keyway cutter, for cutting keyways where required— 
say in couplings, gear-wheels, etc. It cuts any width, 
from lin. to 2in., and, like the first-mentioned machine, is 
of American origin. Then there is a machine which serves 
the purpose of milling, superseding the older planing and 
shaping machines. This is of British make. Nor must we 
forget a 200-ton hydraulic press, used for pressing the 
seamless steel corves or colliery tubs, which have helped to 
make the reputation of Messrs. Graham, Morton, and Co. 
A second and smaller hydraulic press is employed for 
pressing the ends of riveted corves, and body plates for 
elevators, etc. Equally interesting to watch was the action 
of a machine coiling spirals for spiral conveyors. Time 
did not permit us to take separate note of the numerous 
heavy punching machines, drills, and rolling mills, but 
their collective presence did not escape us any more than 
did EM of the smaller pneumatic drills, riveters, etc., at 
work. 

In the foregoing reference has been made to certain 
orders going through the shops; no attempt will be made 
here to complete the list, but mention should certainly be 
made of 32 Markham's patent machines for carrying the 
excavating work in connection with the “tube railways” 
in London, one of which was exhibited. In excavating or 
boring the "tubes" by means of a Greathead shield there 
used to be some difficulty in getting the débris away from 
the boring machine, but now this type of conveyor has been 
introduced considerably more work is got from the machine, 
and at the same time the whole space in the tube is kept 
clear of the workmen. 

Reverting to the equipment of the shops, it is noteworthy 
that belt drives from electric motors are the rule, the 
heavier tools being separately driven, while line shafting is 
interposed in regard to the groups of small ones. "he 
motors themselves are of the semi-enclosed type, wound for 
a working pressure of 220 volte, and were supplied by the 
Phoenix Dynamo Manufacturing Co., Limited, Thornbury 
Works, Bradford. They aggregate 234 h.p, of which 
84 h.p. is fitted to the three-motor cranes serving the shops, 
while another 25 h.p. is absorbed by the air-compressor 
used in conjunction with the installation of pneumatic 
tools. With the exception of the crane motors, which run 
at 400 revolutions per minute, all the motors are designed 
for 600 revolutions per minute. The switches used with 
the shop motors are of the Sturtevant ''Cutler-Hammer " 
type, having renewable segments, fitted with overload and 
no-voltage release. 

Referring to the accompanying general view of the shops, 
there will be seen to the left of the centre bay a structure 
resembling a railway signal box. This is the time office, 
where each workman registers hie time on a Dey recorder. 
Here also are fixed the electric bell indicators for the 
messenger boys, whose duty it is to fetch fresh tools, eto, 
from the stores, and thus save the workman’s time. Two 
lines of railway running through the works provide facilities 
for transport. A great stock of the materials used in the 
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manufacture of the firm's specialities is kept in the adjoinin 
yard, fresh consignments being conveyed to their allot 
places within the area for storage with the aid of overhead 
travelling cranes, while steam jib cranes designed to work 
over the yard lines are further provided to assist in the 
operations of transport. There are two connections, through 
turntables, between the yard and works’ railways. 

It still remains to deal with that important department 
the power-house,” which adjoins the end of the main 
building remote from the offices ; the chimney shaft shown 
in the accompanying exterior view marks its exact position. 
We enter from the works. The plant at present installed 
includes two Belliss and Morcom high-speed engines, each 
coupled to a direct-current genérator of 150 kw. capacity 
at 450 revolutions per minute and 220 volts terminal 
pressure. These sets are capable of dealing with the whole 
of the power and lighting load. An auxiliary engine 
driving a Phoenix dynamo of 35 kw. capacity serves for 
lighting the offices when the works are closed. The 
switchboard from which the power and lighting circuits 
are controlled was supplied by Messrs. Crompton and Co., 
Limited. There is also a double-acting hydraulic pump 
whose function it is to serve the presses mentioned else- 
where. This pump, which is seen in the foreground of the 
accompanying view of the engine-room, has cylinders of 
14in. diameter and a 20in. stroke. Steam is generated in 
a Lancashire boiler 30ft. long by 8ft. 6in. diameter at a 
pressure of 140lb. per square inch. It passes through a 
superheater on its way to the engines. Incidentally it may 
be mentioned that the boiler-house is equipped with a small 
elevating and conveying plant, which gives a good illus- 


tration of one branch of the firm's manufactures, the 


handling of the coal from the truck and its delivery at 
the boiler being seen in operation. 

The “pattern” shop and stores occupy a detached 
building, 60ft. long by 24ft. wide. Here turning lathes, 
trimmers, band saws, planes, and other wood- working 
machines of modern pattern are installed, all electrically 
driven. 

In concluding the above description of these works we 
may &dd some interesting data. The quantity of glass used 
in the works, including engine and boiler houses, amounted 
to 54,600 square feet, in addition to which 6,950 square 
feet were used in the offices. The weights of the ironwork 
were: 343 tons of steel joists, 525 tons of sectional steel, 
and 50 tons of bolts. The area covered by the works is 
7,000 square yards, by the engine and boiler houses 306 
square yards, and by the offices 1,230 square yards, which 
gives a total of 76,824 square feet. These figures are 
significant when it is remembered that the offices and 
works were designed and erected by the firm’s own staff 
of employés without the aid of a sub-contractor, being, 
moreover, completed and in full working operation within 
the short space of 54 months from cutting the first sod. 


WIRELESS TELEGRAPHY. 
BY R. d. BLAINE, M.E., A. M. I. C. E., ETC. 
( Continued from page 492.) 
DIFFERENT FORMS OF OSCILLATORS. 


Herts Resonator—So much for the Hertz oscillator, or 
starter of electric waves. Hertz called his receiver, or 
detector of these waves, by the name “ resonator,” evidently 
thinking of the analogy of tuning or resonance in the case 
of sound, because he found that it worked best when 
“tuned” to the oscillator—in other words, when its 
circuit's capacity and self-induction were such as to give 
the same natural period of vibration as that of the 
oscillator. This question of resonance, or syntony,“ has 
recently become very important. His resonator consisted 
of a ring of round wire, like an anchor ring, 35cm. (15 in.) 
in radius, with a minute spark-gap in it (Fig. 16). Etherie 
waves from the oscillator falling on thia ring set up electric 
oscillations in it, which, if the tuning or syntonising were 
good enough, grew larger and larger till they finally burst 
across the gap, causing a minute spark. The spark is more 
visible if the ring be held in the horizontal plane with its 
gap towards the oscillator, the reason probably being that 
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the waves from the oscillator are to a certain extent 
polarised horizontally, and the ring, acting as an analyser, 
receives best the vibrations when placed in this plane. 
With his resonator, or “electric eye,” Hertz made very 
important investigations. Interference of the fundamental 
waves with those reflected from a large sheet of iron (which 
is opaque to these vibrations) gave rise to stationary waves, 
and the distance from node to node was measured. Thus 
the wave-length, and hence the frequency, being obtained, 
since v=n A, where v is the velocity of propagation, n the 
frequency, and A the wavelength, the velocity of pro- 
pagation was found to be that of light, which has since 

calculated (by Michelson) as 2:091 x 1010 centimetres 


" 
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per second, or 186,564 miles per second (Newcomb’s 
number, is 186,333). The curve for an oscillator and 
one for a resonator as used by Hertz are shown in a and b 


. 17). 

us Bose found that two minute beads at a short distance 
apart used as spark-balls formed a satisfactory oscillator, as 

e accumulation of dust or dirt did not much reduce the 
intensity of the radiation The question of the cleanness 
and polish of the spark-balls in oscillators has been the 
ee of discussion and experiment. It is found that 
with low frequency discharge, such as from a Leyden jar, 
the efficiency is incr as the balls get dirty. But, 
going higher in the scale of frequency, the balls have to be 
polished frequently, especially when, as in the Hertz appa- 
ratus, the frequency goes so high as 50 or 100 millions per 
second. Dr. e, going as high as 500 or 600 millions 
per second, found it more necessary still to have high 
polish ; and Dr. Bose, at 30,000 millions per second, found 
that the slightest deterioration of the surfaces was fatal to 
the production of ether waves, and he finally made his 


b 
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spark-balls of platinum. At these high frequencies any 
deterioration or dirt gives rise to a 1 off or conduction 
of the charge before sparking occurs. The large capacity 
of low-frequency apparatus probably accounts for the 
absence of ill effect due to fizzing off through dirt. 

In some very successful oscillators oil is employed. 
They are usually constructed with three spark-gaps—one 
in oil and two in air, A typical one, due to Prof. Righi, 
is shown in Fig. 18, where the oil is enclosed in a small 
vessel like a jar. A more modern type of Righi oscillator 
is depicted in Fig. 19, where large solid balls of brass, Sin. 
or 6in. in diameter, are employed. The function of the oil 
seems to be to make the discharge more sudden, owing to 
the comparatively high dielectric properties it possesses. 
Mr. Marconi used this oscillator in his earlier experiments, 
but gave it up owing to the fact that a shower of sparks 
from an induction coil passing through the oil did not 
allow the oil to collapse together properly, so that the little 


tunnel made by one spark had not time to fill up before 
the next spark came, and hence the discharge ceased to be 
truly oscillatory. 

It should be noticed that the magnetic disturbance of an 
oscillator is one-quarter period in advance of the electro- 
static disturbance, or when the rush of current is at ite 
maximum the magnetic whirl is greatest, and the electro- 
static difference of potential between the two ends of the 
oscillator is zers. turning to our illustration of a spiral 
spring, when the motion of the weight is greatest—t.e., at 
the centre of the swing—the strain in the spring is least. 
À quarter of a period, or a half-swing, later the 5 
most extended and the weight is momentarily at rest. For 
the propagation of ether waves the electric and magnetic 
effects must be in phase with each other. They start one- 
quarter period out of phase, but the lag in time of the 
electric effect is compensated by its lead in space. After 
the first quarter period the two travel into space together 
as a true radiation, but during the first quarter period all 
is confusion, and the energy which does not succeed in 
getting past this first quarter returns into the circuit and 
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partly helps to keep up the oscillations. Thus the more 
powerful a radiator is the more damped is its oscillations, 
and if an ordinary alternator of frequency 100 periods per 
second were used to radiate directly, the wave-length—as 
Dr. Lodge shows—would be about 2,000 miles, and no true 
radiation would occur at distances of less than 500 miles, 
and then the intensity of the radiation would be small. 
Mr. Marconi in Transatlantic etherography uses an 
alternator (that at Poldhu being of about 120 h.p.), and 
the wave-length is probably 600ft. to 1,000ft. But as he 
does not radiate his alternator current directly, but uses 
condensers and high-tension spark discharge, the frequency 
of the alternator is not of importance in caloulating the 
5 on account of the other radiating apparatus 
employed. Following are some of the wave-lengths of 
most interest to the student: shortest ultra-violet waves, 
0001mm. ; violet, :00043mm. to :00075mm.; dark heat, 
0008mm. to ‘05l1mm.; shortest Hertz waves, 4mm. ; 
ordinary Hertz waves, 13mm. to 13,312mm.; ether waves 
used in wireless telegraphy, 500ft. to 1,500ft. 


THE ELECTRIC Ear. 


Detectors or Receivers. —Having shown how Hertzian 
vibrations may be set up and propagated, it may not be 
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out of place now to refer more fully to various modern 
methods of «elecling or receiving these impulses. The 
various detectors may be classified under different heads, 
such as electric, thermal, electrostatic, microphonic, and 
chemical, There are also other effects, many of them 
peculiar and obscure, of etheric vibrations on the nerve 
centres which may be called physiological, but it is not 
necessary to refer further to them here. Some are detectors 
only, others are receivers such as may be employed in tele- 
graphic work. We need not enter into the delicate question 
as to what constitutes a detector and how it may become a 
receiver. 

Electric Detectors. —A ring with a spark-gap has already 
been referred to. It is one of the most elementary of 
electric detectors. Two rods may be used in the same 
way. "Telephones have also been employed, being auto- 
matically brought into circuit with a battery when the 
spark passes. Prof. Boltzmann, by momentarily connecting 


the spark to a dry pile, used it to charge an electroscope, 
and Dr. Lodge caused the induced spark to make a path 
by which a charged electroscope discharged itself. A 
vacuum tube has also been employed, as it can be made to 
glow by the induced vibrations, or the induced E.M F. may 
be made to help a high-voltage battery to cause the tube 
to glow. Prof. Righi used a relay in circuit with such an 
arrangement as that just described. He found this method 
almost as good as the coherer, to which reference will be 
made presently. 

Electromagnetic Detectors—Mr. Sydney Evershed’s call 
relay is a remarkable instance of an electromagnetic 
detector. As used in connection with induction signalling 
it has already been described. 

Marconi's Magnetic Receiver.—The action of this receiver 
is based on the decrease of magnetic hysteresis (inertia) 
which takes place in iron when exposed to Hertzian oscilla- 
tions. This matter was experimented on by Mr. E. (now 
Prof.) Rutherford at Cambridge (Proceedings of the Royal 
Society, 1896, and patent specification No. 10,245 of 1902). 
A bundle of very fine steel wires was surrounded by a coil. 
The steel was magnetised, and it was found that when the 
coil was put in series with a receiving circuit for Hertz 
waves, the oscillations set up in the circuit demagnetised 
the steel, this effect being produced even when the trans- 
mitter was half a mile distant. Mr. Marconi's magnetic 
detector or receiver has a band, B (Fig. 20), consisting of 
iron wires kept moving by the pulleys, P, and P., which are 
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revolved by clockwork. The band passes through the coil, 
OO. This coil is connected at one end to the aerial, A, 
and at the other end to the earth. The portion of the 
band in the coil O O, is magnetized by the magnets, M M, 
and in consequence of the magnetic inertia of the band 
this magnetised condition is not immediately removed, but 
a portion of the band beyond the coil, in the direction in 
which the band is moving, retains its magnetism, but is 
in a very unstable condition. The incidence of electric 
oscillations from the aerial through the coil, O O, has the 
effect of demagnetising the band, especially affecting the 
magnetism in that part outside the coil, which was there 
on account of hysteresis, and this magnetism, so to speak, 
slips back into the coil each time the waves come down the 
aerial to O O. That part of the band inside the coil is also 
subjected to the eflect of the waves, but is under the 
influence of the magnets, M M. Around the coil, O O, is 
a second coil, C, connected to the telephone receiver, T, and 
the disturbance referred to of the magnetism in a portion 
of the band causes a sound to be heard in the telephone, 
which is either short or long, according as the incident 
waves from the aerial persist for a short or long period. In 
this way dot-and-dash signals are obtained. This receiver 
is much more sensitive than a coherer, and is more suitable 
for use in a syntonic wireless system. This form of receiver 
was used by Mr. Marconi in recent Transatlantic trans- 
mission, and was that by which President Roosevelt's 
message to the King was read after having traversed more 
than 2,800 miles. 


THE ELECTRICAL ENGINEER, APRIL I, 1904. 


527 


Electrostatic Detectors.—If, in a nearly closed circuit, a 
tuned receiver like a kind of one-sided electrometer 
(Fig. 21) be inserted, the needle being at zero and each 
quadrant connected to one terminal, successful results may 
be obtained. Bjerknes used such an apparatus, and other 
inventors have used electrostatic ferie di 

Thermal Detectors.—The oscillatory currente set up 
inductively by Hertzian waves may be employed to heat 
junctions of different metals, and thus give rise to thermo- 
electrie currents from which with suitable apparatus 
readable indications may be obtained. The late Mr. 
Gregory, of Cooper’s Hill, invented a very remarkable 
detector of this kind, which, on somewhat the same 
principle as the Cardew voltmeter, was really a sensitive 
arrangement for showing the minute rise in temperature of 
a fine platinum wire due to Hertzian vibrations. ! 

Fessenden’s Receiver or A remarkable example 
of these thermal detectors is that of Prof. Fessenden’s, shown 
in a later illustration. It really consists of an exceedingly fine 
platiuum wire in circuit with two cells of slightly different 
strengths placed back to back. There is a very slight 
current—due to the difference in the cells—through the fine 
platinum wire, but when the electric impulses are received 
from the distant station the fine wire is heated, and this 
increases its resistance, which increase of resistance, and 
consequent stop of current, is heard in the attached 
telephone. This detector, like most thermal detectors, is 
self-restoring. In all probability the very sensitive radio- 
micrometer" of Prof. Boys might be similarly employed 
to detect, though perhaps not to regularly telegraph by 
means of, Hertzian waves. This remarkable instrument is 
really a combination of thermo-electric couple and sensitive- 
coil galvanometer. A tiny antimony-bismuth couple is 
connected at one end to a very thin piece of blackened 
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copper foil. The other ends of the strips are connected to 
the one end of a long narrow coil consisting of a single 
loop of wire suspended at its other end by a quartz fibre. 
The coils hangs between the poles of a powerful magnet, 
and the quartz fibre constraius the coil to remain, when no 
current circulates in it, in the plane of a line joining the 
poles of the magnet. When any heat radiations fall upon 
the copper foil, the latter is heated and the current flowing 
round the loop causes it to turn through an angle, which 
motion being participated in by the quartz fibre, or rather 
by a small mirror fastened to a fine capillary glass tube con- 
necting the loop and fibre, deflects a ray of light falling on 
the mirror, which is reflected and travels along a scale, as 
in the case of a reflecting galvanometer. Prof. Boys has 
shown that if the temperature of Jupiter were as high 
as 100deg. C, its heat would be detected by this apparatus. 


(To be continued.) 
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Admiralty Scheme. — Messers. Palmer have completed tlie altera - 
tion of the Bellerophon” and Temeraire,” which are to be need for the 
training of engine - room artificers. All the machinery is driven by belts 
from shafting rotated by electric power. Two dyn mos have been fitted, 
each of 100 kw., supplying electiicity for 1,20) lamps and seven motors 
varying from 7 h.p. to 20 h.p. The dynamos have been supplied by 
the Thames Ironworks Company, and the engines by Messrs. Peter 
Brotherhood and Oo., Westminster. They are closed 150-h. p. engines, 
running at 450 revolutions, coupled direct to the dynames, which 
generate 450 amperes at 220 volts. In the two ships 14 miles of 
electric cables are fixed. 
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THE CASCADE CONNECTION OF MOTORS IN 
ROLLING-MILLS. * 


Electrically-driven rolling-mills have been in operation in 
Sweden for the past eight or nine years. Most of them 
are supplied with three-phase current, and usually no speed 
regulation is provided for. Latterly, however, three-phase 
motors with cascade connection for two and three speeds 
have also been installed. 

Since both the cascade connection of motors and also the 
electrical driving of rolling-mills are of interest at the 
present time, a description of one of the three-speed motors 
will not be out of place. The motor in question is in use 
at the Sandviken Ironworks, one of the largest ironworks 
in Sweden, and one which until about a year ago employed 
steam power almost exclusively. Now, however, power is 
transmitted electrically from a waterfall at a distance of 
54 km. The installation is for 2,700 h.p. at a voltage of 
20,000, transformed down at Sandviken, and a periodicity 
of 50. The three-phase current is conveyed to Sandviken 
by two different liaes. Most of the motors are plain 
induction motors, and consequently do not permit of any 
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speed regulation without excessive loss. The motor which 
is the subject of this article, however, works without losses 
in regulating resistances at the approximately synchronous 
speeds of 428, 375, and 335 revolutions per minute. 
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in tandem or cascade with the main motor. The lowest 
speed is obtained by coupling the auxiliary motor for four 
poles and connecting it again in cascade with the main 
motor. The power in each case is 150 h.p. The efficiencies 
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and power factors at different loads and speeds are shown 
in Figs. 1, 2, and 3. It will be seen that both efficiency 
and power factor are satisfactory even at the lowest speed. 
At full load and 333 revolutions the efficiency is 87 per 
cent. and cos $ 81. At 375 revolutions the figures are 
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88 per cent. and 83, whilst at 428 revolutions the efficiency 
is 89 per cent. and the power factor 92.“ The possibility 
of obtaining so high a power factor with this arrangement 
is obviously due to the fact that the auxiliary motor, which 


The machine consists of a combination of two motors— never runs at the speed corresponding to its number of 
a main motor, which is an ordinary 14-pole induction motor, | poles, can be built with extremely little leakage and a 


and an auxiliary motor, which can work as either a two- 
polar or à four-polar motor. At the highest speed only 
the main motor is in use. At the intermediate speed the | 
auxiliary motor is coupled for two poles and is connected 


Translation of an article by E. Danielson in the EVA tu. | 
technische Zcitsch vif! for Jan. 21, 1904. 


moderate magnetising current. 


| of testa made on the machine. 
were made, one at the manufacturer's and the other at the Sandviken 
Works. 
efficiencies rather lower than the truth. 


When at rest on short- 


* Tho curves are calculated by Steinmetz's method on the strength 


It may be mentioned that two tests 


The results dillered slightly, and the curves given may show 
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circuit at the correct volta and periodicity, the main motor 
allows a current of 900 amperes to Ha which corresponds to 
a leakage of about 17 5 percent. When coupled in tandem, 
the currents are 732 and 638 amperes respectively with the 
two-polar and four-polararrangementsof the auxiliary motor. 
The insertion of the auxiliary motor, therefore, only 
increases the leakage by 235 per cent. to 40 per cent. 
The losses in the iron of the auxiliary motor are very 
low, as the frequency does not exceed 11 or 12 periods 
per second. he secondary winding of the auxiliary 
motor is, for simplicity, of the squirrel-cage type, and 
starting is etfected by inserting resistancés in the secondary 
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IG. 5A.—Direct Cascade Connection. 


Auxiztacy MOTOR. 


of the main motor only. The clearance air-gap in the 
main motor is 14mm., and in the auxiliary motor 14mm. 
The diameter of the rotor of the former is 1,050mm., and 
that of the latter 540mm. The maximum peripheral speed 
is consequently 23 5m. per second (4,600ft. per minute). 
Fig. 4 shows the general arrangement of the machine, 
but a longer bed.plate and an outer bearing were actually 
employed. As stated above, only the ordinary direct 
cascade connection (Fig. 54) has been employed. If, in 
addition, the differential cascade connection were also 
employed, two more speeds —viz., 500 and 600 revolutions— 
could be obtained. For this purpose it would only be 
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necessary to give the auxiliary motor a properly wound 
rotor with slip- rings, though at the same time the switching 
arrangements would, of course, become somewhat more com- 
plieated. Efficiency and power factor would remain almost 
unchanged, though the efficiency might be slightly lower 
owing to the increase of windage at the higher speeds. 

It should be mentioned that with the differential con- 
nection two arrangements are possible. If the main 
motor is made the primary motor—i.¢., is connected to the 
source of supply—the best conditions as regarde efficiency 
are obtained, but at the same time there is the disadvan- 
tage that the motor will not attain the required speed by 
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itself (Fig. 58). It is easily seen that when the primary 
motor has attained its synchronous speed the rotor has 
no current in it, so that, if left to itself, the motor 
could not exceed this speed. If, however, the speed 
is slightly increased — say, by mechanical means— 
a positive torque is again exerted, and continues to be 
exerted until a speed corresponding to the difference between 
the numbers of poles of the two motors is reached. In this 
case the motor with the lower number of poles acts as a 
generator, and supplies the energy to drive the primary 
motor at a speed above synchronism. The periodicity in 
the secondary core of the primary motor and in the primary 
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core of the secondary motor will be v ~~, Where ^, is 


the number of poles of the auxiliary motor, * the number 
of poles of the main motor, and ~~ the frequency of the 
supply current. With the direct cascade connection the 


corresponding frequency would be —~!- . If, on the 


n+n 
other hand, the motor with the smaller number of poles i$ 
connected to the supply (Fig 50) it will reach the required 
speed without outeide aid, the auxiliary motor acting 
as a frequency changer, taking up mechanical power 
and transforming the supply periodicity to a higher value. 
The periodicities in the various cores are, then, as follows: 
in the primary core of the auxiliary motor = ~~ ; in the 
secondary core of the auxiliary motor and in the primary 


core of the main motor = 


~o. These frequencies 


-n 
are considerably higher than that of the supply, and the 
losses in the whole motor are correspondingly increased. 

It ia, consequently, advantageous to arrange the switchin 

ear so that at starting up the latter connection is employ 
but as soon as tull speed is attained the connections are 
changed over to the previous arrangement. Another 
advantage of this arraugement is the fact that, should the 
motor become overloaded, it will in many cases, instead of 
eoming to rest, continue to run at a speed corresponding 
to the number of poles of the main motor. 

In conclusion, it should be remembered that much better 
power factors could have been attained if the machine had 
been wound for a lower periodicity, as the leakage, especially 
in the main motor, could then have been made much less. 
As it is often advantageous for many reasons to employ 
three-phase current in ironworks, it is quite ible that 
motors of this kind, having as many as five different 
speeds without any regulating resistance losses, may come 
into general use. 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
Questions may be sent at any time. 


QUESTIONS. 


675. Describe in detail, with sketches, how an X-ray apparatus in use 
in a hospital, and at present worked by acoumulators, may be 
worked from the supply main, which supplies alternate current at 
110 volts, 76 periods, —X-RAv:. 


676. Give a description of what you consider the beat modern 
synchronising device for three-phase circuits, —E. B. O. 
ANSWERS. l 


Question No. 667.—State clearly the advantages of three-phase working 
over single phase, both as regards transmission and generation, 
and also motor use. 


Answer to No. 667 (awarded 108.).— To treat matters in 
correct sequence we must first deal with 

Generation.—As far as the alternators are concerned, the 
advantage is largely on the side of the three-phase plant 
with all modern types of machines. With the old dise 
type—Mordey, Ferranti, Siemens, etc.—this is not the 
case, these being par excellence single. phasers; but though 
this type is not quite extinct, yet it is so out of date 
nowadays that it may be ignored. Figs. 1 and 2 show 
diagrammatically a portion of the armature and winding of 
a modern type (revolving field) alternator as used for single 
phase and for three-phase working, the carcase being 
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identical in the two figures. Owing to the necessity for 
each loop of the armature winding of the single-phaser to 
embrace a maximum number of lines of flux simultaneously 
with every other loop, it is very clear that certain of the 
slots on the armature are useless In Fig. 1 two slots out 
of every six are shown empty, the proportion of empty 
slots varying from one-third to one-half the total number 
of slots on the armature. In the three-phase machine, as 
shown in the diagram, all slots are of use, since the maxi- 
mum vol of the three phases occurs in succession, while 
it will also be seen that the end connections of the three- 
phase winding are shorter than on the single-phase. It, 
therefore, is the case that the three-phase winding will 
give an output considerably greater—35 to 50 per cent.— 
than will the single-phase winding in the same carcase ; 
but this is not all clear gain, since the three-phaser requires 


Fie, 1.—8ingle-Phase Winding. 


an additional amount of copper to give the increased output, 
while the vacant slots on the single-phaser, by acting as 
. ventilating ducte, help to dissipate the heat, and allow the 
copper to be run ata higher current density. On the other 
hand, the armature reaction of the single-phaser is consider- 
ably worse, since it is intermittent, having a frequency twice 
that of the alternator, and hence produces a pulsating flux 
in the field system, necessitating the use of well-laminated 
pole pieces, and incurring some hyéteretic loss in the magnet 
wheel itself. The armature reaction of the three-phaser 
being due to the sum of the three phases is much more 
nearly constant, and hence it is only necessary to laminate 
the pole-shoes in this case. When all these points are 
taken into account it will be found that the three-phase 
machine is about 20 »er cent. lighter, and 124 to 15 per 
cent. cheaper than the single-phase machine of the 
same output. But the single-phase system scores heavily 
in the switchboard, as it will be worked with one terminal 
earthed permanently and connected directly to the earthed 
"bus bar, so that the board propor will have but one live 


Fia. 2—Three-Phase Winding. 


bus bar, and all instruments, switches, fuses, etc., will be 
single-pole. The three-phase board will either be entirely 
unearthed or else will be earthed at the neutral point, so in 
either case will have three live 'bus bars with triple-pole 
switches. and fuses, probably three ammeters on each 
panel, and with a complicated mass of connections 
which are bound to cross one another considerably, and 
which must be all carefully insulated from one another. 
Hence the single-phase ‘switchboard will probably cost 
but 60 to 70 per cent. of the equally elaborate three- 
phase board. As regards auxiliary gear in the station, the 
three-phase plant has the advantage, as economiser and 
stoker motors, circulating pump motors, etc., may be three- 
phase machines, and other than the direct-coupled exciters, 
there will be no need for continuous current in the station. 
On the single-phase systems in all probability either a 
continuous-current auxiliary set will be put down, or else 
the stokers and circulating pumps (if any) will be steam 
driven, since single-phase motors are not very suitable for 
work such as this, as is dwelt on below. All things con- 
sidered, the . three-phase station will probably come out 


slightly the cheaper in all cases except where the station is 
but small, with an elaborate switchboard, or where there 
is so little power likely to be picked up that disc type 
alternators my be used. 


Transmission.—Here we must consider separately high- 


pressure overhead transmission, high-pressure underground, 
aud low-pressure underground transmission, as the three 


cases differ considerably. 


High-Pressure Overhea’.—Here the limiting factor is 
ultimately the allowable pressure between the wires, 


this being, of course, dependent on the distance of trans- 
mission and the. allowable loss in the line, The pres- 


sure between line and earth is not so vital & matter, 


and it is usually found advisable nof to earth any 


of the system, in order that an aocidental earth 
shall not form a short-circuit straight away. At equal 
voltage between lines—say, 10,000 volts on the single- 
phase and three-phase systems—we will have the com- 


| parison as follows. On the three-phase system three 05 


square inch wires at 1,000 amperes per square inch, or 
50 amperes each, will convey 10:909 apo s 1732 __ 866 
kilovolt-amperes. To convey this amount of power single- 
phage will need two wires each 0866 square inch —i. e., the 
relative weight of wire on the two systems is, three phase, 
15; single phase, 17:52 ; or 15 per cent. more copper wanted 
on the single phase transmission. But the comparison is 
not quite fair, since the current density being the same, 
the power lost will be proportional to the weight of copper, 
and the single-phase transmission will have a greater drop. 
To equalise matters we must lower the current density on 
the single-phase transmission to 866 amperes per square 
inch, increasing the wires to 10 square inch each, and we will 
then have equal C? R loss in transmission to the three-phase 
system with three 05 wires—:.e., our comparison of weight 
is three phase, 15 ; single phase, 20; or 33 per cent. more 
copper wanted. There is a small saving on the poles with 
single-phase transmission, since only two wires and insulators 
have to be carried by each; but this is quite a minor 
matter. More important is the point that three-phase 
transformers are more expensive than single-phase, and 
that transforming up and down is therefore more costly 
on the former. But on long-distance transmission it 1s 
copper that is the very costly item, this quite outweighing 
any other advantages that the single-phase system may 
88088. 

P High Tension Underground.—In this case it is insulation 
and manufacture of the cable that makes its cost, the 
copper, especially in small sectional sizes, being a very 
small part of the cost; and here single-phase transmission 
shows up much better than in the last case, for with a 
single-phase we will certainly earth one pole, and we ma 

therefore use a concentric cable, the inner core being w 

insulated, but the outer very lightly. With the three- 
phase system we may earth the neutral point, but in either 
ease all three conductors of our three-core cable are alive 
and need adequate insulation. As seen above, for equal 
loss in cables we will need a three-core, ‘05 square inch, 
10,000-volt cable for three-phase transmission, or & double 
concentric, 10 square inch, 10,000-volt cable for single- 
phase. The latter will have a dielectric thickness of 
'à8in. round the inner conductor, and of OD in. round the 
(earthed) outer. The three-core cable will have a dielec- 
tric thickness of 19in. round each core, and then after 
the three are assembled, a further thickness of ‘19in. if the 
system is unearthed, or 09 if the neutral point is earthed. 
Figs. 3 and 4 show (full size) the section of the single-phase 
and three-phase cables, for comparison the dimensions 
marked being in each case the diameter. The three-phase 
cable, be it noted, is for use with the neutral point earthed. 
It is seen from these that the single-phase cable is the 
smaller of the two over the outer insulation (1 38in. 
to 1:56in diameter) Further, the concentric construc- 
tion makes so much more compact a cable . that the 
lead sheath may be ‘125in. thick, while with the three-core 
cable, owing to the large amount of packing contained, the 
sheath must be ‘15in., so that the dimensions over the lead 
are respectively 1:65in. and 1:86in. The finishing of the 
cable is not shown. The single-phase may be laid solid, 
as it is (save for a jute wrapping) or may he steel- 
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tape armoured and buried in the ground direct, 
since the earthed outer conductor amply protects it 
from danger of leakage. The three-phase cable, on the 
other hand, is not considered safe by the Board of Trade 
with only a lead sheathing, but must either have a sheath 
of copper wires or strips (usually laid on under the lead) or 
else must be steel armoured, and great care taken to make 
the steel armour continuous electrically through all joint- 
boxes, while it is highly advisable that it should be laid 
solid, and not merely buried or drawn into pipes unless 
the latter are of iron. The result is that the single-phase 
cable, in spite of having more copper in it, is as cheap as 
the three-phase cable in the larger sizes, and cheaper in 
smaller sizes of conductor when both are laid on the solid 
system, while if the single-phase cables are buried direct 
in the ground, they become the cheaper in all sizes. In 
this connection it may be noted that the Metropolitan 
Electric Supply Company in their transmission scheme 
from Willesden to Central London use two-phase generat- 
ing plant, but transmit the two phases each by a concentric 
cable with outer earthed. | 

Low-Tension Underground Distribution.—In this case the 
voltage of transmission is fixed by that of the lamps or 
motors, and we may assume it to be 200 volts, as being 
suitable for lighting. Also, on the three-phase system, our 
lamps may be either across the corners of the triangle— 
i. e., between two line wires—or between one line wire and 
the neutral conductor. These two methods may fairly be 
contrasted with single-phase lighting on the two-wire and 
on the three-wire systems. Firstly, with lamps at 200 volts 
directly on the lines, the case is the same as before, and as 
here it is drop that must be considered, we come back to 
the old conclusion, that a single-phase 10 cable is equivalent 
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Fic 3.—Single-Phase Cahle, 10 sq. in. 


Fie 4,—Three-Phase Cable, 05 sq. In. 


to a three-phase ‘05 cable—z: e., we save 55 per cent. of the 
copper on the three-phase distribution system. But three- 
phase transformers are more expensive and more bulky 
than single-phase, so that there is not a great deal of saving 
to be made by adopting the former system Indeed, it will 
probably be found advantageous, if a three-phase high- 
pressure, 2,000-volt station is put down, to instal single- 
phase transformers and distribute at low pressure by con- 
centric cables, keeping the phases entirely apart, except to 
power consumers, putting down transformer pillars, each 
with one single-phase transformer, fairly frequently, so as 
to keep the distributors small. 

If we think of using a four-wire three-phase system with 
200 volts between the neutral and each outer, we will have 
546 volts on the outers. This may fairly be compared 
with three-wire single-phase distribution with 400 volts on 
the outers, the balancing being about equally troublesome 
on either case. With either system it is clear that the sum 
of the currents in the outers measures the number of lamps 
we can instal (six 8-c.p. 200-volt lamps per ampere), while 
the drop at the lamp terminals is that due to one line 
only. Hence if the outers are 10, 10, and 10 in the 
three-phase cable, they may be 15 and 15 in the single- 
phase cable with equally satisfactory results, and it is only 
in the neutral wire (05 in the three-phase cable and 075 
in the single-phase) that there is any saving in the former 
system. But this is more than made up by the easier 
manufacture of the triple-concentric cable over the four-core, 
so the single-phase cables will undoubtedly be the cheaper 
of the two, the difference of pressure—400-volt single-phase 
and 346 three-phase— being too little to affect appreciably 
the cost of insulation. 

The three-phase system necessitates (unlees a neutral 
high-tension wire is used) at each sub-station a three-phase 
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transformer with the neutral point brought out, or else 


three single-phase transformers. The single-phase system 
needs one transformer, with the central point of the 
winding brought out. Each system is equally self- 
regulating. Thus, as far as lighting only is concerned, 
a single-phase distribution system is certainly the more 
economical. 

Motor Use.—This is where the three-phase system stands 
pre-eminent. The three-phase induction’ motor is a 
thoroughly satisfactory article, and if with wound rotor 
and slip-rings can start up against 2} times against full-load 
torque, the starting gear being simply a rheostat; or it 
may have a squirrel-cage rotor, and even then, by means 
of an auto transformer starter, it can start against full load 
with not more than 25 per cent. over its full-load current 
drawn from the power supply. Though better as a constant- 
speed motor, yet the three-phase motor gives satisfactory 
results on cranes if given a judicious slip, while makers 
have no hesitation in putting it forward for hauling gears 
and similar purposes where it has repeatedly to start up 
very heavily loaded. "EE 

The single-phase motor has now reached a considerable 
stage of development, and in some towns is used to a very 
large extent, but, like the gas-engine, it is usually started 
up on a loose pulley, and the load not put on until full 
speed is obtained. The trouble is this: that a single-phase 
eurrent applied to the stator of &n induction motor produces 
an oscillatory flux and not a rotatory one, and hence gives 
no torque whatever on the rotor. The resulting torque 
when running is due to the rotor currents and the rotating 
flux that they, in conjunction with the stator flux, produce ; 
but a single-phase motor having no auxiliary starting 
winding will run equally well in either direction, if given 
a start by hand or similar means. To get a starting 
torque on a single-phase motor the stator is given an 
auxiliary winding, which is connected at the time 
of starting to the supply through a choking coil, 
which creates a great lag of phase in the current in 
this winding. thus giving to the motor what is virtually a 
two-phase supply, the phases being 30deg. or 45deg. apart, 
and this gives sufficient rotating flux to star up the motor 
if it is but lightly loaded. The motor suffers in its making 
from the same defect as the single-phase generator— e., 
the full armature surface cannot be used for its main 
winding. The vacant slots are wound by the starting 
coils, but these are cut out, and are idle while the machine 
is running at full speed. It is easy to see, therefore, that 
the single-phase motor is costly, and with its starting gear 
it will cost not less than 50 per cent. more than the three- 
phase induction motor of the same output and speed, the 
three-phase motor being, as above stated, so much more 
serviceable, as well as so much cheaper. Single-phase 
synchronous 'motors—i.«, generators used as motors 
besides being more costly, and less easy to start than three- 
phase motors of the same type, have much greater liability, 
to fall out of step, and are but little used. Single-phase 
rotary converters also are very little used, saving only in 
very small sizes. They are very considerably more 
expensive than three-phase rotary converters of the same 
capacity—about 23 per cent.—and are liable to overheat in 
certain sections of the armature. | 

For the above reasons, no one dreams nowadays of 
putting down a single-phase alternating plant for general 
power distribution, but for railway use a great number of 
engineers are experimenting with single-phase motors with 
a view to their use, as the simplicity of the eingle overhead 
wire here far outweighs the extra cost of these motors. 
The single-phase railway motor, when it comes, will be 
very different from the induction motor, and as it is likely 
to be useful only on periodicities of not more than 25 ~~, 
ite use, except for traction and special work, seoms likely to 
be very small —E. C. 

Answer to No. 667 (awarded 10s.).—It is now generally 
recognised that three-phase working is preferable to single- 
phase, and one now finds three-phase plant installed in 
places where a few years ago single-phase plant would have 
been put down. In these cases the area of supply is large 
and scattered, and the demand at first is not very great. 
Among these instances may be mentioned the towns of 
Erith and Rugby, where the generating plant is three-phase 
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in each case, the latter town generating current at 2,300 volts 
50 periods, and the transmission being by three-core high- 
tension cables to transformer sub-stations, where the distri- 
bution is at 220 volts. . In considering the supply of a town, 
the future requiremen cially for power—should be 
givon careful consideration, and the matter then becomes a 
question of three-phase or continuous current. If the supply 
is at first scattered over a large area, the three-phase plant 
will meet the requirements, and if continuous-current is 
required later, this may readily. be obtained by rotary con- 
verters or motor-generators. We will consider the advan- 
tages of three-phase working over single-phase under three 
' heads— viz. : à transmission; (2) generation; and (3) 
motor use. 

1. Transmission.—It has been claimed that by the adop- 
tion of polyphase systems, as compared with single-phase 
systems, there is effected a saving in the total weight of 
eopper needed for the transmission of power to a given 
distance. In comparing these systems we have two cases 
to consider—viz.: (1) the maximum voltage between any 
point of the transmission line and earth, and (2) the 
maximum voltage between any two lines. If we take case 
(1) for the basis of comparison, then there is no saving in 
copper by the use of three-phase over single-phase current ; 
for each line of any system, carrying a certain current at the 
maximum allowable potential above the earth, may be con- 
sidered as transmitting a certain amount of power, and, there- 
fore, the total power is simply proportional io the number of 
line wires, to which the total weight of copper is also propor- 
tional. If, however, the system be compared by the maximum 
voltage between the lines, thereby equating the risks of 
breakdown of the apparatus, etc., instead of the risks of 
breakdown of the lines, there is a decided economy of copper 
by the employment of three-phase currents. Consider an 
installation with the A connections and the load 
symmetrically distributed. The current, c, in one “leg” 


of the A will be K^ of the current, C, in the line. The 


1 
power absorbed in one leg will be RES C V, where V is 


the voltage between the lines (C and V being the R. M. S. 
values of the ourrent and voltage respectively). The total 


power is therefore ,/5 C V, which will be the same if 
Y connections are employed. If the resistance of one line 
be r, then the total loss of power in the lines is 5 C? r. Now 
consider a single-phase system to transmit the same amount 
of power at the same voltage between the lines. The 


current will be /5 C, and if r, be the resistance of one 
line such that there shall the same loss as before, then 
6 C?r,=3 Cr, or i r. Thus the single-phase system 
requires two wires, each of double cross-section, as against 
the three wires of the three-phase system. ‘The weight of 
copper required on a three-phase transmission is thus only 
75 per cent. of that required by a single-phase transmission. 
The above has been worked out for a bizh tenion trans- 
mission. Considering a low-tension distribution for incan- 
descent lamps, if the latter are connected up in â, the 
three-phase system has the advantage of requiring only 
75 per cent. of the copper required by a single-phase system. 
If the lamps are connected in Y fashion, then the three- 
phase system requires only one-fourth of the copper 
required by a single-phase system with two wires, but 
such a system would require a fourth wire from the 
common junction of the phases for regulating purposes, 
and thus becomes comparable to a three-wire rather than a 
two-wire single-phase system. Mr. Górges has given the 
following data for the weight of copper required in cables 
for equal power drop and voltage: for single phase, two 
wires, 100 ; single phase, three wires (assuming the third 
wire half the section of the others) 51:2; two phase, 
four wires, 100; two phase, three wires (reckoning the 
voltage between lines and common return), 72388 ; three 
phase, three wires (4 connection), 75 ; three phase, four 
wires (Y connection, neutral wire from common junction of 
phases), 29 2. 

2. Generation. — Single-phase generators are far less 
economical with respect to first cost and operation than 
three-phase machines of the same output, the former also 
being much less satisfactory in efficiency and regulation 
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than the latter. The inferiority of the single-phase gene- 
rator is strikingly illustrated by Mr. M. B. Field in a paper 
read before the Institution of Electrical Engineers in 1901 
(vol. xxxi.), from which Table I. is taken. The table gives 
the prices quoted by three different firms for three-phase 
and single-phase generators to comply with the following 
specification: output, 2,500 kw.; voltage, 6,500 volte; 
efficiency full load. 96 per cent.; efficiency three-quarter 
load, 95 per cent. ; efficiency half load, 93 per cent. ; speed, 
75 révelutions per minute ; cycles, 25. Fall of pressure 
between full load and no load, at constant speed and excita- 
tion, and unity power factor, to be not more than 7 per 
cent. It may also be said that it is the practice of expe- 
rienced manufacturers to rate a generator of given design 
and weight, when specially arranged for single-phase 
working, at about 65 to 70 per cent. of its rating as a 
polyphase generator. 


TABLE I. 


-Three phase- ———-—. | ————— -Bingle phase- 


— 


p 
i | Weight in tons, Cost. Weight in tons. Coat. 
1 195 £6,000 | 194 | £8 900 
2 | 120 5,400 140 6,200 
5 110 4,600 125 5,200 


3. Motor Use.—Single-phase motors, unless for locomo- 
tive purposes, are invariably undesirable. The apparently 
hopeless inferiority of the single-phase induction motor is 
now becoming a matter of practical experience, and these 
motors cannot compare with a three-phase motor with 
respect to no-load current, power factor, overload capacity, 
and starting torque. There is, however, good reason to 
believe that, with very low frequencies (25 — and under) 
the ordinary series-wound commutator motor, designed with 
very low reactance voltage per segment and laminated 
magnetic circuit, will become not only practicable, but in 
many cases preferable to polyphase motors, where variable 
speed is required, since this can be obtained by transformer 
devices. But this cannot come into general use unless very 
much lower frequencies are adopted. Thus, such a system 
of transmission would only be of use for a motor load, and 
lighting would have to be carried out by an independent 
circuit. 

Coming now to three-phase induction motors, we find that 
these motors can commercially be built with high efficiency, 
good starting torque and power factor, and will stand a con- 
siderable 1 It should be pointed out that the lower 
the frequency and the higher the speed, the better the 
motor. The high-speed, low-frequency, induction motor 
may economically be so designed as to be characterised by 
high power factor, low current when running light, high 
overload capacity, and greater economy of material and 
labour in construction. That the slow-speed induction 
motor is very inferior is strikingly brought out in the 
150-h. p., 56-pole, 68 revolutions per minute, 21-cycle, 350- 
volt, three-phase motor direct coupled to a mining pump, 
described in the Electrical Review tor June 26, 1903. In 
spite of its great size (the diameter of the rotor being 
9ft 7in., and the air-gap 0:071lin.) and large output, the 
maximum efficiency is but 88 per cent , and power factor at 
full, half, and quarter load respectively is 88, 80, and 
60 per cent. Running light the motor input is 32 per 
cent. of its full load current and the no-load power factor 
is 15 per cent. The motor is of good design, but cannot, 
however, compare in cost or economy with a good continuous- 
current motor of the same rating. 

The ideal construction for a three-phase motor is the 
so-called “ squirrel cage " type, thereby dispensing with all 
rubbing contacts. This form of construction has, however, 
one great disadvantage in that squirrel-cage motors have 
very little starting torque, and, nevertheless, consume a 
large current at starting. The “specific ” starting torque— 
i.e., the torque per ampere—may be increased by making 
the short-circuiting rings in the rotor of brass instead of 
copper, but this slightly injures the efficiency of the motor. 
Wherever possible, the motor should be arranged so that it 
can be started up without load, thus enabling a squirrel- 
cage construction to be employed, which is infinitely 
superior in first cost, maintenance, etc., than one with a 
wound rotor and slip-rings. The line may be relieved af 
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the excessive current at starting by means of a compensator 
or “auto-transformer,” which is an arrangement whereby 
the motor can be supplied with reduced. line voltage at 
starting. Table IL, taken from Oudin’s “Standard Poly- 
phase Apparatus and Systems," illustrates this case. 


* TABLE II.— Values of Starting Torque for Squirrel-Oage Motors. 


Voltage at Line starting | Motor-starting |Starting torque of 
motor in per | current in current in per motor in per 
cent. of line cent. of full load| cent. of full load | cent. of full load 

voltage. current. current. running torque. 
40 112 220 83 
80 250 420 72 
60 450 560 128 
100 700 700 200 


Compensators may be used for medium and large size 
motors, and are used in conjunction with squirrel-cage 
motors of over 200 h.p. For smaller sizes a special change- 
over switch may be used, which changes the connections from 
Y at starting to 4 for ordinary running. An analogous 
arrangement for two-phase motors consists in having each 
phase of the stator wound in two circuits, which, when 
running, arein parallel, but are connected in series at starting 
by aspecial change-overswitch. Withsingle-phasemotors two 
windings are required on the stator, one a starting winding 
and the other a running winding, an arrangement being 
required at starting for splitting the phase, which consists 
in general of a switch which, when in the starting position, 
connects the windings in parallel across the line with a 
non-inductive resistance in one branch and a reactance in 
the other. When running the main winding is connected 
straight on the line.—MONOPHASE., 


Answer to No. 667 (awarded 7s. 6d.).—As ial cases 
would have most likely special features, the writer will deal 
with the question from the general case of central-station 
distribution, and, as is the case in most large stations, he 


will assume a tramway traction load. In dealing with this 


question let us start at the central station and follow the 
course of the current on its way to the consumer. 

The engines being the same whatever system of current 
is adopted, the generators are first considered. A single- 
phase armature is only generally wound on two-thirds of 
its surface, whilst in three-phase the whole surface is utilised. 
Consequently for the addition of armature copper for one 
phase, the output of practically the same machine is increased 
50 per cent. Looked at from the point of a given output, 
it is found the three-phase machine would be both lighter 
and cheaper. The following is an example: Generators— 
2,500 kw., 6,500 volts, 75 revolutions, 25 ~, three phase, 
£5,560 ; weight, 92 tons. Single phase, £6,080; weight, 
105 tons. These are both by the same maker and are so 
comparative. Further, the power factor of three-phase 
motors is higher than sirgle-phase, and this meansa slightly 
greater output for a three-phase alternator. If the use of 
three-phase rotaries is considered, this point can be further 
improved, as they can be made even. to cause the current 
to lead. Regulation of three-phase generators presents no 
further difficulty than single-phase. Should it be desired, 
however, to take special care of the lighting load, this can 
be done by putting it on one phase and regulating for 
that, leaving the other phases, which would affect only arc 
lamps and motors, to look after themselves. This would 
not be detrimental to the arc lamps and motors, as the 
difference in voltage would only be slight. This would 
put the regulation on a par with single-phase, but as three- 
phase motors have been found to not affect the lamps 
detrimentally, such an arrangement is not warranted. 

Turning now to the switchboard, the complication is 
sometimes complained of to be over-rated. It is certainly 
more coniplicated than single-phase, especially if the single- 
phase is run with an earthed outer, for there are three 
small switches against one large one. This, of course, 
means a more costly board for three-phase, but also, what 
is sometimes of more consequence, it occupies a much 
greater space. But taking the question as a whole, the 
difference in expense in the switchboard is found to be very 


slight, T ly the larger the system gets. In a large 
system the switchboard will only represent one-fifth of the 
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value of the cables, and, as will be seen when the writer 
comes to cables, the three-phase system has there a great 
advantage. This includes sub-station switchgear also. 

Regarding cables, and the effect of three-phase dis- 
tributing, a continuous-current analogy may be used. 
Three-phase distribution may be said to have done for 
alternating-current work what three-wire distribution did 
on low-tension continuous-current distribution—viz., raised 
the pressure of sapply, increased the output, and thus save 
expense. For a given weight of copper three-phase dis- 
tribution gives us maximum power with minimum strain 
on the insulation ; or for a given babe the voltage above 
any given point is à minimum in three-phase cables. With 
the same weight of copper and the pressure per leg same 
as the single-phase pressure, there is obtained 1:73 times 
the power transmitted. The cost of the three-phase 
cable would, however, exceed the cost of the single-phase. 
Coming to laying of the cables, the cost would be found to 
be very little more for the three-phase, and because of the 
power transmitted being 1°73 times the other relatively 
much cheaper. It might be as well to point out here that 
the sum of the currents flowing is always a constant (if the 
three phases are balanced), whilst in single-phase it varies 
from zero to a maximum and back again to zero. This 
would lead us to infer more efficient use of the copper in 
three-phase mains than in single-phase. 

Coming to the transformers, there is not much to be 
said. If the three-leg type of transformer be used a slight 
advantage accrues to three-phase as regards cost, and there 
ia practically no difference in other respects. Should, 
however, single-phase transformers be used for each phase 
to reduce spares, then the advantage in cost would lie with 
the single-phase, in consequence of using larger transformers 
for a given load. ` 

The low-tension network gives no advantage to either 
system—in fact, it would be possible to place three-phase 
at a disadvantage by complication. As both systems would 
use the three-wire method of distribution, and the voltage 
would be up to the Board of Trade limit, it will be seen 
that they are on all fours. 

Coming to motors (and with them are included motor- 
generators and rotaries), the advantage is found to lie 
wholly with three-phase machines. Single-phase rotaries 
are out of the question, and no comparison can be made in 
this respect. It might be mentioned, however, that a 
three-phase rotary, together with its transformers, costs 
about the same as a three-phase motor-generator, not using 
transformers, and these are both cheaper and more efficient 
than single-phase motor-generators, as per the following 
example of a 500-kw. motor-generator (single and three 
phase): one-phase—efficiency at full load, 884 per cent. ; 
three-quarter load, 871 per cent.; half load, 844 per cent.; 
price, £3,000. Three-phase—efficiency at full load, 894 per 
cent. ; three-quarter load, 88} per cent.; half load, 854 per 
cent. ; price, £2,550. Smaller motors as used by customers 
show better power factors and efficiencies for three-phase 
than single-phase. Polyphase motors have a more uniform 
torque, are cheaper for a given output, and as 
starting against load the advantage is all on their side. 
Even the latest single-phase motors that start against load 
have to use three-phase starting resistances, and then, of 
course, there is very little between them when we consider 
the extra wiring for three-phase. 

The writer thinks the above will be found to justly sum 
up the benefits or otherwise of three-phase over single-phase 
as fully as space will permit.—W. W. 


*N" Rays.—Further information on these rays has 
recently been contributed to the Académie des Sciences in 
Paris by M. Blondlot, and also by M. Augustin Charpentier. 
The latter contributors investigations have been chiefly 
directed to the physiological action of the rays. It has 
been proved that when acting on the brain they increase 
the apparent brightness of objects, and that they also 
stimulate much in the same way the senses of taste and 
smell. It is also stated that M. Charpentier has now dis- 
covered some newer rays, which he calls “N,” rays, which 
have the inverse effect, in that they reduce the activity of 
the organs of sight, smell, and taste. 


\ 
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THE N.E.R. ELECTRIFICATION. 


On Tuesday last an electric service of trains was officially 
inaugurated over a small portion of the suburban lines 
near Newcastle-on-Tyne of the North-Eastern Railway 
Company. The section in question is that from Newcastle 
to Benton, which is only a small portion of the thirty-seven 
miles of track which the company are electrifying. The 
first train was started out of Newcastle by Viscount 
Ridley, who was accompanied by a number of prominent 
engineers and business men. Immediately after this first 
train had returned to Newcastle the public service was 
opened, and was much appreciated. At present three- 
coach trains will be used for the service to Benton, and these 
will accommodate one hundred and eighty-six passengers. 
The service will be at regular intervals of a quarter of an 
hour. It is not, however, until the electrical trains are run 
to Whitley and Tynemouth that the full benefit of the con- 
version will be enjoyed by the public. It is then proposed 
to reduce the time taken by the stopping trains from thirty- 
five minutes as at present to twenty-three minutes for the 
journey of eight miles from Newcastle to Tynemouth. The 
express trains will do the dietance in fifteen minutes. The 
figures then obtained as to traffic, cost of working, etc., will 
be the more interesting from the fact that the railway com- 
pany will be in direct competition with an electric tramway. 
By a recent decision in Parliament, the Tyneside Tramway 
Company areto have running powers over the lines of the Cor- 
poration of Newcastle, so that the tramway undertaking will 
have the advantage of picking up and dropping passengers 
anywhere en route. It is this facility which will have to be 
balanced against the quicker scheduled time on the elec- 
trified railway. The conditions are such as to thoroughly 
justify the step taken by the North-Eastern Railway Com- 
pany in electrifying their line, and we trust that with the 
keen competition there will be such an increase in the 
number of passengers carried as will make both the under- 
takings profitable. 


———RÉ 


STANDARD SCREW THREADS. 


The vital importance to engineers of a standard series 
of screw threads was recognised by the late Sir Joseph 
Whitworth, and his able efforts to this end were most suc- 
cessful. The Whitworth screws are now used in all large 
engineering establishments in this country, and many Con- 
tinentalfirmshavealsoadopted them. The British Association 
for the Promotion of Science has for years had a committee 
dealing with the design and standardisation of smaller screw 
threads, but in this department uniformity in practice is yet 
to be obtained. It was in consequence of this, and of the wide 
variations of pitch in the Whitworth and other threads, 
that the Engineering Standards Committee appointed a 
sub-committee on ''Serew Threads and Limit Gauges," 
with Mr. H. F. Donaldson as chairman. A large amount 
of information on the subject has been collected, and this is 
to be supplemented at a conference to be held at the 
Institution of Civil Engineers on the 19th and 20th inst. 
To this all the leading mechanical engineers of the country 
are invited, so that evidence may be obtained not only 
from users of screws and their makers, but also the 
makers of tools for making and gauging screws. The 
chief questions to be considered are: (1) whether the 
present Whitworth and B.A. screws are sufficient for 
all practical purposes; (2) the interchangeability of screws ; 
(3) the angle, pitch, thread form, etc, of screws; (4) 
systems of gauging screws. Evidence wil! also be taken 
as to whether it would be feasible to lay down a series of 
standard limits for various classes of work, and if so, what 
these limits should be. The question as to whether the 
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male or female gauge should be taken as a basis for 
standardisation will also be discussed. The committee 
are particularly desirous that the conference should 
be as representative as possible and include repre- 
sentatives of all classes of mechanical engineering. 
Those willing to give evidence should communicate with 
the secretary of the committee, Mr. Leslie S. Robertson, at 
28, Victoria-street, S.W., who will send on application a 
list of questions which will serve as a guide as to the 
information needed. This conference will, we trust, be well 
attended, so that it may serve a double purpose. In the 
first place, it will enable all concerned to express their 
views, and to state their practical experience on the subject. 
Secondly, by interesting a large number of engineers, the 
conclusions of the committee will become more widely 
known and more quickly adopted. It is only by this latter 
means that good can resnit from the labour of the com- 
mittee in fixing standard screw threads and limit gauges. 


THE “REVIEW” AND OURSELVES ON MUNICIPAL 
TELEPHONY. 


We are glad of this opportunity of saying a few more 
words on municipal telephony and the Electrical Review We 
are sorry for the /ieview. In its last issue it devotes two 
separate articles to the consideration of our recent remarks, 
which proves, if proof were wanting, that we got fairly 
home. The Zeview in neither of its articles has attempted 
a real answer to our various points, but has dealt at some 
length with two remarks given in the concluding portion 
of our articles. Its leader demurs to the statement : 


Now, finally, these remarks about Glasgow and other 
“telephony have been written because those interesting 
* themselves in municipal telephony complain that they 
“are not receiving fair play.” 


We followed with: We do not hold with that view,” 
and yet the Review, in a rather high-falutin' manner, says 
we allege that those interesting themselves in municipal 
telephony are not receiving fair play.” Well, we will 
really allege something, and that is that in its haste to the 
battle of words the Review does not read what is said, and 
so totally misrepresents the case. 

The second point dealt with by the Review in both leader 
and article is our statement: 


The secondary question, whether the criticisms against 
“the engineer's estimates and work are correct,” eto. 


Just previously we said, it is in the interest of truth 
that both sides of a question be considered,” and qualified 
it only by intimating that an attack upon an estimate was 
not an attack upon a principle. It seemed to us then, 
as it seems to us now, that the Review has all along been 
concerned about a detail, which, however important to 
discuss, is very far from being vital, even if germane to the 
real question at issue. The two articles of the Review deal 
(1) with fair play and (2) with Mr. Bennett's estimate, and 
in neither of which have we hitherto been concarned. 
With regard to (1), the Review can take any side it pleases. 
If it considers only one side, and arrogates to itself the 
posing as “truthful James,” it must expect to be called 
unfair, and, in fact, is unfair if it pretends it is seeking 
the truth. It does not matter a pin to us whether a paper 
takes up the pro- or anti-municipal position, but it does 
matter when it pretends to discuss disinterestedly and 
yet arguing, like a retained advocate, for one side. With 
regard to (2), we are in a somewhat difficult position. If 
we have never assented to or upheld an estimate, and only 
said “Neither his estimates nor his work have been 
criticised,” we can hardly say whether we agree with a 
real criticism of the estimates or the work or not! As we 
understand an estimate, it is prepared for certain work on 
certain lines. Mr. Bennett, we believe, AL s such an 
estimate for an inquiry. Subsequently Mr. Bennett was 
engaged to carry out the work, the lines of which differed 
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considerably from those of the estimate. He has been 
damned through thick and thin by the Review for the 
original estimate, which they apply to the work actually 
carried out. Did Mr. Bennett originally estimate for the 
actual work as determined upon? Did he tell his employers 
that a different scheme would have a different cost, or 
did he go on with the work without suggesting any varia- 
tion in the estimate? We cannot answer such questions. 
All we know is that the original scheme was modified, and 
our knowledge of engineering work leads us to the con- 
clusion that the estimate would be modified also. 

Mr. Bennett alone can explain these mattere. If he holds 
to the original estimate, he it is who must justify it, not 
we. All we do is to say that a correct or incorrect esti- 
mate does not assist or condemn the principles upon which 
the men who advocate municipalisation depend. Coming 
to close quarters. 


1. What system did Mr. Bennett advocate in 1897 ? 

. Is his opinion of that system the same now as then? 

. Was the system carried into effect ? 

. If not, what modifications were introduced ? 

Did these modifications increase or decrease the cost“ 

. Is two years time enough for such a telephone system 

as that at Glasgow to reach normality ? 

7. If not, what will be the effect, given further time, upon ` 
cost per line or cost per instrument ? 

8. Is the borrowing of more money the result of success or 
failure ; or, better, i 

9. Does the resalt of seeking further borrowing powers 
point to the conclusion that careful investigation led 
to belief in success or failure ? 


It would be interesting to know exactly what the Review 
means when speaking of expenditure. Is a telephone 
engineer to be limited to an exact sum for expenditure ! 
If the demand for instruments continues, is he to be 
restricted from getting more money to meet that demand ! 
The Review's argument on these points is peculiar. In a 
flourishing and expanding concern, why should the end of 
capital expenditure be in sight? Probably these writers 
will suggest that all extensions should be made out of 
revenue. They luxuriate now in criticising the Glasgow 
undertaking, assuming without a shadow of reason that 
normal conditions have been reached in two years. If 
this assumption is not correct, all their talk is in vain ; and 
if the sixth-year result at Guernsey be taken as a sample of 
what Mr. Bennett undertakes, he may well say, Wait awhile, 
time will show who is the more correct. The Review knows 
or ought to know that a large part of the expenditure at 
Glasgow unproductive at the end of two years will not be 
so at the end of three years, and that the average cost per 
line, or per instrument, or per whatever unit you like to 
calculate by, is a decreasing quantity till the normal be 
reached; hence its argument that z pounds have been 
expended bringing in less than the estimated percentage 
of revenue has no force whatever. The percentage revenue 
will increase as the capital expended becomes productive. 
Whether that percentage will reach the figures esti- 
mated is another matter ; our point is that the normal 
is not reached, and before usefully discussing figures 
based upon that condition of affairs we must wait 
for the time to arrive. We have no wish to labour 
the tactics of the //eview further except to say that the 
reason why municipalities entered into telephonic work 
was, they thought private enterprise charged too much 
for a bad service; that private enterprise presumed upon 
having a practical monopoly, and treated its customers 
accordingly. As a matter of fact—which cannot be 
disputed—the action of the municipalities has resulted in 
a diminution of the charges and a better service. Mr. 
Bennett's estimates only came in after conviction upon 
the point mentioned, and those estimates, be they right 
or wrong, went to show that the opinion had a solid 
foundation. Mr. Bennett has proved his case at Guernsey, 
and, if we understand his attitude with regard to other 
places, merely says, Wait and see. We are absolutely at one 
with the Jievtew as to the value of criticism, only differing 
upon the point that the opposition case should be fairly put 
when attempting to prove it wrong. 
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ECONOMY IN ELECTRIC MAINS. 
BY D. C. H. J. 


The fact that the mains item is about one-half the total 
cost of an electricity supply Cheme of the usual type has 
led to the design of many devices with the object of 
decreasing the prime coat of distribution; but as a general 
thing the saving achieved by the use of cheaper materials, 
etc., bas not been sufficient to compensate for the cost of 
special supervision and skilled labour, nor to provide for 
meeting the increased cost of failure incurred. Never- 
theless, the designing of such systems is still going on, and 
the following notes upon the matter may possibly save 
some people from wasting their time in the search for the 
(at present market rates) practically unattainable. 

The superior economy of the projects that are put 
forward to solve this problem are generally based upon one 
or more of the following points: 

Conduetors of bare copper or aluminium strip or heavy 
gauge wire, used to save cost of stranding. 

Insulation composed of either air, porcelain, bitumen, 
treated wood, etc., used in conjunction with the con- 
ductor when laying or erecting, to save dearer insulating 
materials and workshop processes. 

Protection by wood, stoneware, asphalt, concrete, etc., 
troughs, or formers, when laid in the ground, for a 
similar reason to the last. 

The various components of these three classes are generally 
arranged in one or more of the following systems : under- 
ground, air insulated; underground, compound insulated ; 
overhead. 

With the first-named the underground culvert designs 
are usually based upon the old-established Crompton culvert 
system, with various modifications: (1) the substitution of 
strands, rods, or tubes for the orthodox strip conductor— 
the tube theory being that the current-carrying capacity 
may be increased by drawing into it additional copper as 
required ; (2) insulation composed of various forms of 
stretchers, tubes, or hangers made of porcelain, glass, 
cement, or other solid insulating material; (3) the protec- 
tion of earthenware, cast iron, or cement duct, or pipe, or 
formed of concrete. All these methods fall into line with 
the original conception itself, which did moderately well 
with the lower pressures of a few years back, but is now 
hardly ever laid down for the modern distribution pressures 
of 400 and 500 volts. The cost of laying such a system, in 
most cases, ia more than tbat of insulating the same section 
. of conductor by the usual factory methods, as trench levels 
must be rigidly observed and special draining arrangements 
made to keep the culvert from being flooded. And this is 
costly work. 

With the second, solid-laid system, a considerable amount 
of designing has been done, partieularly by newly-fledged 
mains men. The epoch-marking arrangement is generally 
& wood or stoneware trough with bare copper strip laid on 
porcelain or other insulators therein ; these insulators also 
&ct as separators, the whole being filled in with a bituminous 
compound and covered over by bricks or planking. The 
great advantage that this class of main possesses is freedom 
from electrolytic action on the lead, because there is no 
lead. On paper the designs look very convincing, and in 
a rainless country, with Paragons for labourers, Admirable 
Crichtons for superintendents, and Arc-angels for material 
contractors, the system would make a certain headway. 
To anyone who knows the conditions of outside work, how- 
ever, the ultimate fate of such a main laid under normal 
conditions is a foregone conclusion. One of these patents 
is worth noting, as it includes for insulating each of the 
conductors as it is laid in the trough with a strip of 
bitumen tape before pouring in the compound, which is at 
present the nearest approach to having a portable cable 
factory attached to each main-laying job. 

Apart from the risk of damage of the insulating material 
by water in the trench and water from the heavens, and the 
additional precautions that would have to be taken to 
provide against this, the cost would be perceptibly increased 
by the much greater clearances required between conductors 
in the trough. Where lin. is the usual clearance with 
insulated cables, lin. is the very smallest measurement that 
could be allowed with bare copper, as the chances of kink- 


ing into a dangerous proximity to one another is more 
likely to be expected when hot compound is poured over 
the copper, with its high coefficient of expansion. A recent 
form of this class of main consists of an asphalt trough 
with asphalt bearers and spacers, and although this suffers 
from the same chance of accidents when laying as the 
remainder of the bare copper systems, the high insulating 
qualities of the bitumen and asphalt, which are the materials 
used, would give it a better chance of success than where 
other materials are used. 

The overhead air-insulated arrangement, before men- 
tioned, is in use in several parta of England in connection 
with general electricity supply, particularly where collieries 
supply contiguous villages for their public lighting, and also 
where out-of-date installations are in existence; but it is 
very unusual for this system to be put up in important 
centres or to carry heavy currents, unless as a means of 
temporarysupply. Infact,asa cheap temporary arrangement 
it wante a lot of beating, and for series arc lighting on a 
tramway route there is nothing more suitable, as the heavy 
steel posts every 40 yards apart are very convenient for 
clamping the insulators to. Great care, however, should 
be taken that the wires are placed ridiculously far apart, 
and with an absurd thickness of insulating material and 
length of surface leakage between themselves and the 
earthed post, as there are many evil influences abroad to 
encompass their downfall which are undreamt of by most 
designers. As regards temporary supply, should a demand, 
for instance, spring up in a eparsely-populated suburb, which 
may or may not pay for a proper system of mains eventually, 
the extent of the demand can be felt without risking much 
by running a line on double-petticoat insulators clamped 
to ordinary scaffold poles. This can be done quickly, as 
trolley wire of the standard sizes is always stocked by the 
makers, and suitable scaffold poles are to be picked up at 
a pound or less apiece. This system is not recommended 
for more than temporary work, however, and as the demand 
in question is often only obtained by the promptness with 
which the line is put up, so it pays to pull it down (for 
erection as a feeler in another direction) as soon as the 
demand gets too heavy for its capacity, and to substitute | 
more suitable underground mains for the permanent supply. 
Probably a great many engineers would have used this 
overhead arrangement if they were quite sure about that 
bogey, the Board of Trade, making no trouble, but it 1s 
certain that there is more amiable bark than bite about this 
estimable body, and provided that cataclysms are not caused, 
there is no reason to expect any interference with this class 
of distribution. On some country tramway routes may 
be seen heavy insulated feeders in festoons between the 
poste, with sags on them of skipping-rope dimensions. 
This never looks pretty, and may eventually cause trouble, 
but it is, of course, cheap in cost of installing. 

In America a lot of very high-voltage work is carried 
out by overhead wires, but it is a case of necessity there 
owing to the distances to be traversed, which would make 
insulated cables prohibitive in cost. They have their 
troubles from lightning, tempests, tree branches, insulator 
failures, etc., and to minimise inconvenience from these 
causes duplicate circuits are usually run. Aluminium has 
been uscd as a conductor for this class of aerial work both 
in England and America, but it is understood that the 
joints have caused trouble, and that the metal in its com- 
mercial state does not stand atmospheric action as well as 
copper. There is little or no difference in the cost for 
equal conductivities, but the larger diameter of the 
aluminium wire offers greater risk from wind pressure, 
snow accumulation, etc. 

To summarise, the likeliest substitute for light current 
work is the overhead line, but this is only to be recommended 
(apart from publie arc lighting) for temporary erection, 
and for cases where no trench-making wayleaves can be 
obtained. And the initially greater expense of under- 
ground cables is balanced by the greater degree of per- 
manency and reliability of the installation. 


Scoteh Private Bills.—The Lothians Electric Power Hill and the 
Clyde Valley Electric Power Bill have been placed in a group which 
will be considered by a Select Committee of the House of Lords on 
Thursday, April 21. 
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MANCHESTER SECTION’S DOUBLE EVENT. 


A unique multiple item of the Manchester Section’s 
5 was carried out on the 23rd ult , when a visit was 
paid to the Mersey Railway in the afternoon ; and in the 
evening the section foregathered with the Liverpool Engi- 
neering Society for the dual purpose of discussing a tea and 
& paper. 

The journey to Liverpool was undertaken by about 100 
members, who first inspected the permanent way, rolling- 
stock, and repair shops at Birkenhead, in the course of 
which a good many members unduly congratulated them- 
selves upon the superior insulating qualities of their boots 
by fruitless contact experiments with the “live” rail at 
the inspection siding, from which rail, however, current had 
previously been cut off. It was further discovered, on 
enquiry in the cleaning shed, that the tunnel was being 
gradually freed from the effects of a generation of 
steam traffic by the motors attracting to themselves, 
through the ventilation clearances, all the grime and 
filth that had ever been deposited in the said 
tunnel. This process certainly saves the expense of 
overhauling the tunnel in the old-fashioned way. The 
power station was critically admired by worshippers at the 
various shrines (from coal conveyors to feeder cables) that 
stand so distinctly apart from one another in this specialistic 
age. The elderly and genial gentleman in the Scotch cap 
55 for instance, gazed long and lovingly at the 

hloride battery. The tall, keen-eyed pair of brothers 
(Thomass) were all over the switchboard, discussing its 
pointe with the familiarity born of long years spent in 
designing and selling boards to a confiding public. That 
fresh-coloured but sunburnt commercial engineer (Earle), 
who is also a kind of minor prophet, looked at the machines 
with an expression that plainly showed his belief in but 
few articles of bigotry and virtue made outside Salford. 

The Liverpool Engineering Society were the hosts at the 
tea enjoyed at the Royal Institution, and at the meeting 
afterwards held iu the same building, Mr. T. L. Miller, the 
president, cordially welcomed the visitors, expressing the 
hope that this first fraternisation of the two societies might 
not be the last. 

Mr. E. Cowan, on behalf of the Manchester Section, 
thanked the Liverpudlians for their hospitality, and 
expressed appreciation of the engineering feats performed 
by that community. 

Mr. MILLER then explained that the “Notes on the 
Design of Electrical Machinery " was originally written 
` and sent by Mr. Louis J. Hunt from London with some 
advance Juggage, but got lost ; and the paper consequently 
had to be entirely re-written by the author within a week, 
and then during an illness, The president further com- 
mented on the pluck displayed therely, and so disarmed 
criticism on the paper. 

Mr. E. THOMAS opened the discussion, Mr. E. Cowan 
and Mr. FRITH also spoke, but in the absence of the author 
of the paper (which was read by deputy) the matter lost in 
interest considerably, and a general exodus took place from 
the meeting before the proceedings officially terminated, as 
as it is supposed the Mancunians present were afraid of 
losing their train. On the whole, however, it was a very 
pleasant trip, and if the greater number of those present at 
the meeting were not experts at dynamo designing it was, 
of course, entirely their own fault. 


SOME NOTES ON THE COST OF GENERATING 
ELECTRICAL ENERGY.* 
BY E J. FOX. 
(Concluded from page 421.) 


^ Coming to the actual working costs, I set out in Table D 
results obtained during 1902 by the 12 towns which have 
achieved the lowest workiug costs per unit sold, the capital 
charges being omitted. I also set forth in Table E the working 
costs in a few private power stations with a large output per 
unit of plant installed, arranged in the same way as the costs 


Paper read before the Cleveland [Institution of Engineers at 
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for the public stations in Table D, so that you can compare the 
one with the other. You will notice that some of the results 
are so vastly superior in Table E that you may be tempted to 
enquire whether they are not too good to be true. These costs 
are made up of four items which constitute the working costs, 
in addition to which two further items (which are, however, not 
touched on here)—n«mely, interest on capital and depreciation— 
sheuld be added before the total costs can be arrived at. 

Working Costs. —(1) Cost of fuel; (2) cost of oil, waste, water, 
and petty stores ; (5) wages of workmen ; (4) repairs. 

Capital Costs.—(5) Interest on capital ; (6) depreciation. 

The type and general arrangement of plant which will give 
the lowest resulta when these six items are added together is 
the one that may be considered the most advantageous, and one 
hears too often a particular type of plant favoured because it 
claims great savings in one particular item, whilst other equally 
important items are omitted. The question which will be of 
most interest to you is to what extent can a small isolated plant 
with a good load factor hope to show better results than those 
obtained in larger stations, such as are enumerated in Table D. 
It is fairly generally conceded by those that have paid the most 
attention to this subject that the actual size of the plant has 
little to do with the cost of production. Other things being 
equal, a station with a large output has no doubt a better 
chance than a station with a small one, but a good deal more 
depends upon the conditions of working and the nature cf the 
load than upon the actual kilowatt of plant installed. As an 
instance of this, I would ask you to glance at the results obtained 
at Messrs. Kynoch's works in Birmingham. You will see that 
the working costs in these works come out at ‘3431. when they 
run during the daytime only, generating 18,400 units per 
week, whereas when they increase their output to 22,400 
units per week and maintain a supply doring the night-time, 
their costs come up to 415 I. Most public lighting and traction 
stations, such as are enumerated in Table D, have, as you know, 
very bad load factors, by which is meant the yearly output of 
the station in comparison with what this output would be if the 
maximum demand were maintained continually during the 
whole year instead of over a few hours per day, and then 
often during the winter months only, a state of affairs pre- 
vailing in many stations. Asthis load factor is rather a difficult 
figure to arrive at in the case of private power plants, I have 
substituted in its plase a figure which represents units generated 
per year per kilowatt of plant installed. This latter figure 
gives one a better idea of the value obtained out of the whole 
pant and is comparatively easy to obtain. If the figare is too 
ow, it is obvious either that a liberal amount of spare plant is 
being carried or that the number of working hours are small. 
You will notice in Table D that the maximum yearly output per 
kilowatt of plant installed in public stations is 1,900, whereas 
the average is well under 1,000. Corresponding figures in 
private works are about 5 500, and the average about 4,000. 
This gives private power plauts 4 considerable advantage in 
their capital charges per unit sold, as well as advantages in 
wages, repairs, and maintenance, which involve praotically the 
same cost whether the plant is working fally loaded or not. I 
think the best plan of dealing with tbe various items would be 
to take them seriatim, and to ascertain in what respects private 
power plants have an advantage over the public supply stations. 

Cost of Fuel.—You will notice in Table D that the cost of fuel 
is considerably the highest item making up the works costs in 
public power stations. This figure, however, is the cost of fuel 
per unit sold, and includes all distribution losses; consequently, 
it is necessarily somewhat higher than the figure corresponding 
with the cost of fuel in private power plarts. By keeping the 
plant at work more hours per day and loaded more fally to its 
economical capacity, a set of conditions impossible in public 
stations, this item for fuel can undoubtedly be considerably 
lowered. I would ask you for a moment to glance at the 12 
months’ working of the municipal station at Crewe. The chief 
lesson to be learnt from these figures is that their coal costs 
have been very constant all through the 12 months, and have 
not gone up appreciably as one might have expected during the 
summer months. The reason of this is undoubtedly due to the 
fact that the plant at Crewe is well proportioned for dealing 
with the different loads which they have to contend with—in 
other words that, during the summer months, whatever plant is 
running is working as economically loaded as the larger plant 
during the winter months. I might point out in passing that 
the other items are considerably higher during the summer 
months than in the winter months, which is only to be 
expected. You will notice from Table E that several plants 
are producing a kilowatt on the switchboard for an expenditure 
of 3lb. to 441b. of coal, including the steam used in the auxiliary 
plant. Isee no reason why any plant with a favourable load 
should exceed 3lb. to 5lb. of coal per kilowatt generated, and 
the aim should beto obtain this with the cheapest possible coal. 
Messrs. Watson's, with a load which is certainly almost au ideal 
one from the point of view of cheap production, have brought 
their figure down to 51/10lb. of coal, costing 5s. at the pit 
mouth, and when one or two further alterations are made in the 
auxiliary plant, I expect this figure will drop down to ölb. of 
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TABLE D. 
P ; » T Units sold per 5 per unit in penoe — 
Kilowatts nits so annum il, waste, , 
Town. installed. | per annum. | per kilowatt Load factor. | Coal, water, and | Wages. | Repairs. — 
installed. petty stores. 
Per cent. d | d. d. d. d. 
1. Bradford ................ 65,380 9,124, 223 1,430 90-93 2⁵ 05 08 13 *52 
9. Leeds... ^ 8740 4,448,650 12 31 28 03 17 14 62 
3, Bt. Helens 1,340 | 1,837,965 920 17 84 26 | 0 17 19 65 
4. Edinburgh ............... 10,477 7,760 307 742 14:75 dA 04 09 18 05 
5. Bolton .......ccsccessseess 3,700 3,802,598 1,028 18 87 | 35 06 15 10 6 
6. Bootle E 1,619.129 , 1,906 9844 41 ' ^05 15 11 7⁰ 
7. Liverpool . ͥ 21,190 | 23,186 083 1,094 9511 ` 37 056 15 13 71 
8. South Shield 4.600 1,148,965 | Jie 15-82 37 C 20 15 16 
9. Nottingham. 6,642 4.094.897 727 12 97 46 | 10 16 09 81 
10. Preston ͥ . 1,920 1,058,709 550 1331 736 06 18 :25 8³ 
11. Farn wort... 510 445,919 730 1464 | 46 | 10 18 1 *8b 
12, Leith essere i 990 946,650 | 925 19°79 | 55 | 04 ‘21 09 89 
TABLE E. 
Units per ~ Costs per unit in pence, 
— year per Units prr | Lbs. coal Cost of fuel Oil, | 
kilowatt week. per unit. per ton. | Coal. waste, Wages. | Repairs. 
installed. | stores, etc. | 
a. d. | d. d. d d 
Watson, Linwood 5 460 64,000 34 8 0 | 138 ‘O11 021 | 018 
Ditto . 5 400 57.000 3 8 0 13 012 021 | 01 
Ditto 5,400 44.190 4 79 171 016 | 027 027 
Ditto 400 50 880 3y; 79 | 12M , 04 — 023 . 05 
Dorman, Long, and Co., 1903. 5,057 151,122 28 100 ' 18 i A — — 
Dorman, Long, aud Oo, 1902. 5,050 60,4^0 3:04 11 6 179 019 | 085 03 
Kynoch.—Day Iod „ 1.240 18.400 5 5 66 190 045 055 043 
Ditto Day and night.. .| 1,490 22.400 70 6 6 : 23 450 | -075 045 
C. and S. L. Railway ........... ! 2817 122195 | ^ 4-16 139 307 037 0⁵⁴ 038 
| (water 01) 
Orompton and Co., Chelmsford; 2,890 22,800 43 15s. to 193. 43 018 | 109 022, 
Vickers, Shefficld—South ......; 2,000 50,000 Sig 7 3 ! 255 032 101 081 
Vickers, Sheffield North 3,980 40. 300 = 99 313 | 063 | 10 101 
| 


— — e — — — — — —— — 


TABLE H.—WATSON BROS., LINWOOD, 500-KW. PLANT READINGS FOUR OONSEOUTIVE WEEKS IN JUNE, 1903. 
| 


Units generated per kilo“ Units 


Total coal |^ 9st of e beco Z —-Coal in pence per unit. 
watt inatalled, taking generated TE ‘+. Oil, waste, 24 per cent. on) Works’ 
50 weeks a year. per week. Per Week. | Per ton. Per unit. per unit. gtores. Wages. 10.000 repairs costs. 
e. — — ——MÀ—— — — — À— | — 
| toe s. d d | | d. d. d. d. 
6,400 64000 . 93 3 8 0 | 138 831 ‘O11 018 018 "185 
5,700 51.090 95 8 | 80 ; 152 31 012 021 021 ‘207 
4,419 44,190 81 12 79 ‘171 4 016 027 027 22 
5,088 50,880 71 15 | 79 , à 3,4, 014 023 023 | 491 
TABLE I.—CREWE ELECTRICITY WORKS. 
I f 1 Lil ECL C DLE i 
| | ——— -Cost per unit generated. E 
Dati pe gene- N ; Woges and T" | Maximum Upita usd 
A [eid Cui rails at Coal. p and | Wagen, | mae, 8 load Ponni i con- 
month. generated. | Crewe. | stores. generation. | ae . cost. month. enserr. 
1902. CUM owe 1 — 4^ jd a: d ! . Kw ' 
Deoember 82,050 71 7 262 '019 113 | 023 4217 275 | 3,700 
: ! 
January . 60,033 | 676 „256 020 148 ^ 053 40 982 | 85696 
February 40.584 TE d ou 270 025 138 | 050 485 270 3.690 
March |... 31,908 | 65 | :942 | 026 150 072 410 | 268 2,350 
April . 28,880 | — 6:25 : p 034 155 ' 095 598 220 1 822 
May 5 23,569 d n 267 957 00 | 995 534 2210 ' 1,376 
V 17,813 6 E a . ; 1 198 1,138 
— Dm e » m I8 o To m nm 
September : 33,764 85 | S 246 030 141 068 a82 278 176 
der cosciente 45,405 63 » 280 022 149 '056 468 ^ 290 ' 2648 
November | 53,000 68 | , 262 018 105 ‘020 383 295 3.094 
' 429,345 | | | 27.128 
. Nc E c E S 


cheap coal. It should be possible on test with a good compound | about 10lb. of water from and at 212 leg. F., you will see there 
condensing engine using superheated steam (150 leg. F.) to | should be sufficieat margin in my figure of 3lb. to 5lb. of coal 
obtain a kilowatt on the switchboard for 21lb. or 22lb. of water | per kilowatt generated. To get dowa to the lowest figure—viz., 
including the auxiliary plant, or 18jlb. to 1941b. for a triple- | 3lb. of coal—considerable care will have to be taken to maintain 
expansion engine. Allowing for radiation losses and the plant | the plant at an economical load, and to keep all the auxiliary 
being worked commercially below its most economical load | plant in a high state of efficiency when dealing with large 
during periods of the day, these figures might be increased to | outputs. However, these precautions are well worth taking, 
251b. to Jolb. for the compound engines, and 20lb. to 251b. for | as the savings involved per annum are considerable. No par- 
the triple-expanslon engines. Taking 9lb. of water evaporated | ticular claims are made in favour of the high-speed engine over 
per pound of coal at a working pressure which is equivalent to | the results obtainable with the best types of slow-speed Corliss 
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engines in this particular item of coal consumption, although it 
should be borne in mind that high-speed engines take more 
kindly towards a fairly high degree of superheat than do 
slow-speed engines, and consequently with a temperature of 
550deg. F. at the engine stop valve lower steam consumptions 
are to be obtained with high-speed engines than is possible with 
slow-speed engines at a more moderate degree of superheat. 
This item may be expected to vary between 125d. and dd. per 
unit generated, depending upon the cost of coal in the locality. 

Oil, Waste, Water, and Petty Stores.—This item in a private 
power-house need not exceed ‘02d. per unit, or if water is 
obtainable cheaply, or tor nothing, it may be still farther 
reduced. Enclosed high-speed engines undoubtedly give an 
advantage in this respect. 

Wages of Workmen.—This item may vary between 025d. and 
1d. per unit, depending almost entirely upon the output obtain- 
able. In addition to the above, the public stations in Table D 
are handicapped in two ways so far as this item is concerned. 
In the first place, their costs include labour outside the engine- 
house—such as looking after mains, etc. In the second place, 
& public power station being isolated must have labour sufficient 
for dealing with an emergency, whereas a private works need 
only have sufficlent labour for keeping the plant in good con- 
dition, and, in the event of a breakdown or one of the staff 
being indisposed, there is usually little difficulty in drawing 
from another department. As an instance of what is being 
done in everyday practice in the way of running high-speed 
engines with the minimum of attention, I would refer you to 
two of the older stations of the Liverpool Corporation. At 
their Paradise-street station they have installed 14 350-h.p. 
Willans-Siemens steam dynamos, and 12 of these sets are con- 
tinually running. The engine-room staff for dealing with this 
consists of one driver and a greaser per shift, and during the 
day an extra hand is employed in cleaning up, polishing, eto. 
At their Oldham-place works nine Willans-Siemens sets are 
installed, all of which are continually running. One driver and 
one greaser per shift are able to manage this, in addition to 
doing all their necessary cleaning, polishing, etc. I mention 
these two cases because they are both old stations, the plant 
having been at work between 10 and 14 years, and those that 
think that high-speed engines are troublesome after some years' 
running will certainly find a ready answer here. The great 
saving in labour with high-speed engines is, of course, not so 
pronounced in a small station where only one or two small sets 
are installed, but when the plant grows the saving in labour is 
considerable. The actual cost of the item varies considerably 
with the yearly output per kilowatt installed, and will be con- 
siderably enhanced if a night shift or a week-end is run with 
only a light load on the feeders. 

Repairs. —t think high-speed engines have built up a suffi- 
ciently good reputation during the past 20 years in this respect 
not to require any comments from me. I am prepared to state 
that the cost of this item taken in conjunction with item 5 
is no heavier, and in all probability considerably lees than in 
stations using slow-speed engines, provided the high-speed 
engines are the best of their type. This item can be consider- 
ably reduced below the figures given in Table D on account of 
a permanent staff not being necessary for reasons already 
touched on. This item can, I think, safely be put at 0'5d. per 
unit generated for private works. Summarisiog these four 
items we have the works costs, made up as follows : 

Possible minimum Probable maximum 


per 9 per aoe 
Cost of fuel . . . . . . . ST 40 
Oil, waste, water, and stores. 0  ............... 02 
Wagt co ñh SSS 10 
Rl venas 9 '05 

^ "22 57 


Or, roughly, jd. per unit as the minimum, and 31. per unit as 
the maximum. Lus stations with a good load factor, such as 
electrolytic works, or the loads which we hope some of the 
power distribution companies will in time obtain, should be 
able to beat the minimum stated above. 

Below I give a table which may be of interest, giving an 
approximate estimate of the capital cost of a central power 
station such as are being instailed for dealing with the 
requirements of private works. These costs can be taken to 
come out between £20 and £25 par kilowatt installed, and I 
think the division as given below is about in the right pro- 


portion. 
Approximate First Cost of Power Plant per Kilowatt, 

Steam dynamos (bigh-speed enginessass ) E £8 0 0 

Foundations for ditto—̃t eee 010 0 

Boilers with settings ............... eene nn 5 0 0 

Piping, valvee, and feed pumpdeeeee . . . . . 200 

JR DLL Me UE 010 0 

Oondenser with air-pump .............. . . 110 0 

, ß gia ivae serena cena: 10 O 

Buildings )%%%%%%Cͤͤo3 un oou Scie r 5 0 0 
£23 10 Q 


one stoker. 
type, and have 3 580 square feet of heating surface each ; each 
boiler consists of 18 sections of nine tubes, the latter being 


Watson BROS., Linwoop. 
Description of Plant.—The engine-house consists at present 


of two 250-kw. steam dynamos (Bruce Peebles dynamos and 
Willans high-speed engines), the latter being triple expansion 
and working with a boiler pressure of 250'b. per square inch at 
the stop valve, the steem being superheated to give a tem- 
perature of 500deg. F. at the engine. 
densers a vacuum uf 25in. to 251in. is obtained on the engines. 
Each steam dynamo runs about 128 hours per week, the output 
at night being only slightly less than that during the daytime ; 
the load is, therefore, extremely favourable for economical 


working. 


By means of jet con- 


The staff is divided into two shifts, which work 
12 hours each, each shift consisting of one engine-driver and 
The boilers, two in number, are of the Bsbcock 


18ft. long by 4in. diameter. The furnaces are fitted with this 


firm’s chain grate stokers, and the boilers are arranged with 


their own suparheaters. Exch superheater is made up of 64 


tubes, having a heating surface of 460 square feet, and the 
steam in the superheater main has a temperature of 500deg. to 
550 leg. F. The exhaust steam feed-water heater contains 
316 square feet of heating surface, and is capable of dealing 


with 22,000lb. of water per hour, and is used for the exhaust 


Steam from the air and feed pump engines, the resulting tem- 


perature in the feed water being l60deg. F. "This feed water is 
then passed through an economiser, after leaving which the 


resulting temperature is about 500 deg. F. The whole installa- 


tion has been designed by Mr. R. D. Munro, of the Scottish 


Boiler Insurance Company, who is acting as consulting engineer 
to Messrs. Watsons. 


The average cost par unit taken over a 
month is therefore made up as follows (see Table H): 


)).. ĩ ͤÄàJJà RUPTA ARMED oR REL UNIS "148d, 
%%% ſſ RS 013d, 
N E: 022d. 
Repairs 24 per cent. on EO, oo ˙᷑.• . 02d. 
Works“ oot... . . . . . . . .. ... ... .. ... —. —— 2050. 
b per cent. interest on O10, ooo U [çP˖ . . . '0444. 
10 per cent. depreciation on above. . . . . 088d. 

Total cost per unit... 6b bees eene nona aee a see 337d. 


Dorman, Lona, AND Co., MIDDLESBROUGH. 


The plant installed at Messrs. Dorman, Long, and Oo. 8 
Britannia Works amounts to 1,500 kw., the dynamos, which 
are all direct coupled to their engines, being of the low-voltage 
type -viz., 120 volts. The smaller engines are of Messrs. 
Belliss and Morcom's make, whilst the three larger ones were 
built by Messrs. Richardson, Westgarth, and Co. More 
recently a Willans 700-i.h.p. bigh-speed engine has been 
installed in the way of extensions. A test carried out for a 
fortnight during November last showed that the total coal burnt 
was 374 tons 17cwt. Iqr., whilst the total amperes, taking the 
average of 10-minute readings from the log book, amounted to 
8,857 amperes per hour, the total time the plant was running 
being 275 hours, gives a total of 302,211 Board of Trade unita 
for the period. This brings the coal consumption per elec- 
trical unit to 2:8lb. During the fortnight that this test was 
carried out a very light load was maintained on the station 
during the week-ends, whereas in the ordinary course the plant 
would be totally shut down at the end of the week, conse- 
quently better results would be obtained under ordinarg work- 
ing conditions. It should, however, be pointed out that the 
condensers are run from a separate battery of boilers, oon- 
sequently this coal consumption does not include the power 
taken to drive the condenser. It is rather interesting to know 
that the previous test carried out on this plant—viz., during 
November, 1902—gave a coal consumption of 5 04lb. per elec- 
trical unit, whilst the kilowatt installed was rather less than 
half that installed at present. 

1394 Hours’ Test— Nov. 17 to 23, 1902. 
Plant installed, 600 kw.—viz., three 100-kw. and one 300-kw. 
5 


Unite generated per kilowatt installed ........................... 
Units generated per weekennnnnnnnn %%%. Z . 60, 400 
Oost of Coal per Ioun e eee 11s. 60. 
Cost of ooal per unit c bee 6e I 79d. 
Pounds coal per uni... *3°04d. 
OIL wasto; .. iaa aeaa . A '019d. 
e f "085d. 
23 per cent. on £15,000 repairs . . . .. Od. 
Wok d 8 - ‘313d. 
Per unit. 
Works Goat eet irrar DEEE 313d. 
5 per cent. interest on O15, 000 . . . . . .. '059d. 
10 per cent. depreciation on £15,000 .................... . 119d. 


Total cost per unit —ͤ—OL—: d A(tt . 491 
* Several other weeks show between Ilb. and 341b. coal. 


The figures as actually prepared by Messrs. Dorman, Long, and 
Co. are as follows: 
Units generated duribg week ............ ß ẽ . = 


Steam used per electrical unit. 2 . 
Coal per electrical unit.... . . 3 Wald 
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Per unit. 

Coal, 5 Odlb. at 11s. 6d. per ton eee . 1791. 
Water, 27 52ʃb. at 54d. per 1,000 gallo ns . 009 1. 
Stores used ................ ERR 010d. 
Wagers (including keeping 150 arc lamps in repair) 0664. 
Repairs......... TTT xeuies 0191. 
Superintendence d ã 22 ẽ . 019d. 
: "3024 

Interest and depreciation 10 per cent. on £15,000 ............... 099d 
"401d. 


Coal per indicated horse - power = 1:81lb. ; water per indicated horse- 
power = 16°43lb. 


Kynoca, Limitep, BIRMINGHAM. 

The [lant installed at these works amount to 740 kw. direct 
driven by Willans high-speed engines. One portion of the 
plant, amounting to 500 kw., is usually run during the daytime, 
the other portion, amounting to 200 kw., being used at night. 
The day shift lasts from 8 a.m. to 8 pm., and power is. avail- 
able and required for various parposes during the whole of the 
24 hours. A separate set of boilers is used for feeding the 
engines which are used at night, and are of the Lancashire type, 
whilst during the daytime boilers of the Economic type are in 
use working at 160lb. steam pressure. The steam used is not 
superheated, and at present economisers are not installed. The 
plant is run condensing during the daytime and non-condensing 
at night. The pumps for the condensers are electrically driven. 


City AND SoutH LoN DON RAILWAY. 


Description of Plant.—The kilowatts installed in this station 
amount to 2 440, which is divided between Willans high-speed 
central-valve e: gines and slow-speed vertical type of engines by 
Messrs. Oole, Marchent, and Morley. The boiler feed pumps 
are steam driven, and the air-pumps working the surface con- 
denser are both steam and electrically driven, the steam-pump 
being usually ‘used, and the electrically-driven pump. kept as a 
atand-by. The average units generated per week amount to 
132.195 ; pounds of coal per unit generated, 4°16 ; cost of coal 
per ton, lds. 9J. 

The following table of generating costs per unit gives an 
average of the year's working : 


CCC —————— E 307d. 
„ EE E E ——— T *010d. 
Oil, waste, and other stores enero 027d. 
N c e ⁵ ]ðZ : y want ea rosie 0644. 
e ß oss EEEa tecvaxoans 038d. 

Works cost per unit. a - ‘446d. 


Crompton AND Co., LIMITED, CHELMSFORD. 


Description of Plant.—Three steam dynamos are installed— 
viz., two 150-kw. Marshall-Crompton sets and one 120-kw. 
Willans high-speed set. The boilers, three in number, are of 
Messrs. B«bcock and Wilcox's make, one of which is fitted with 
chain-grate stokers, and has proved so successful that a second 
one is being likewise adopted. The steam pressure available is 
150lb., and is superheated in M-ssrs. B bc »ck’s superheaters to 
the extent of 470 jeg. to 550deg. F. at the engine. The con- 
denser is of the Ledward's evaporative type, capable of giving 
24in. as a maximum at full load. Each of the Marshall- 
Crompton sets is run about 110 hours per week on an average. 
The high-speed set is not at present running regularly, due to 
its being rather too small to take the full load ; it is kept as a 
stand-by. The staff employed in this station consists in one 
s‘oker and one driver; and on the day shift one charge hand, 
one general hand, and one switchboard attendant are employed 
in addition. The proportion of units used in the auxiliary plant 
(motor-driven feed pumps and motor-driven air and circulating 
pump) to the total units generated is 54 per cent.; the feed 
pumps are motor-driven and not steam-driven. The oil 
separator used is a ‘‘ Holden and Brooke,” with a feed-water 
filter of Messrs. Crompton's own design. 


Details of Cost of Power for Half- Year ending April 2, 1903. 


Units generated in the periowaenendpP—P P ƷZ3 . 592,275 
Cost of coal per ton (hard) UUU UU: q 18s. 9d. 
F "ME C£ TE 15s. 14. 
2 perunib 22 deo ie o eeu M IPSE E Ue vEE "431. 
Pounds coal per unit (about) . 4‘5d. 
Oil, waste, stores, etc., per uni 018d. 
, ß E KA AENEA TIEA 1091. 
Repairs and maintenance per unit .................... eese 022d 
Works cost per unßiinntenenee nau rare Ya de a x — 579d 


CREWE ELECTRICITY WORKS. 


Description of Plant —At present there are installed two 
200-kw. Willans-Mather and Platt steam dynamos, the total 
output being 510 kw.; three 30ft. by 7ft. Lancashire boilers by 
Yates and Thom supply steam to these engines, the steam 
pressure being 150lb. per square inch and not superheated ; 
three Ledward ejector condensers and two motor-driven centri- 
fugal pumps are installed ; one Weir and one Green's flywheel 
type of feed pump is used for feeding the boilers, The load 


factor for the 12 months under review came out at 16:6 per 
cent. Table I gives details of 12 months’ working at these 
works. 

In conclasion, the writer would like to express his indebted- 
ne-8 to those tha’ have been god enough to furnish him with 
particulars as to their working costs, notably Mr. H usman, 
chief engineer of Messrs. K noch's; Mr. P. V. McMahon, 
engineer to the City and Suth London Railway ; and to Mr. 
S a on, of Messrs. Easton and C.., who has kindly given the 
author particulars 1elatiog to superheaters. 


E EE e 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the ordinary general meeting on March 24 the follow- 
ing candidates were balloted for : 


Mreibers,—B8. Clegg. Electricity Works, Lincoln; A. R. Dayson, 
Tramways Office, Fawcett-street, Sunderland; F. J. Evans, 15 
Windsor- road, Barry, Glamorgan. 

Associate Meinbers.—J. O. Besley, Eastern Telegraph Company, 
Aden; A. Davis, Hollins-lane, Warrington; O. H. Douglas, The 
Vicarage, Hargrave, Chester; C. F. Dyer, 19, Hessle-view, Brudenell- 
road. Leeds; W. W. Gailey, Sao Paulo Railway, 830 Paulo, Brezil; 
E. E. Garrard, 56, Apeley-road, Great Yarmouth; O. Liüszlo, 
Bhowapipur Electric Supply Station, Calcutta; W. J. Lloyd, care of 
Stanley Electio Manufacturing Company. Pittsfield, Mass., U. S. A.; 
G. S. Maben, City of Wellington Electric Light and Power Company, 
Limited New Zxaland ; O. F. Mackness. care of Allgemeine Company, 
125. Chariog Orosa-road, W. C.; C. Poieni, Staffurd-view, Stafford ; 
G. Trenbath, 13, Guildford.road, Cholmondeley-road, Pendleton ; 
O. E. Vormeister, Electricity Works, James-street, Oarlisle; H. 
Waring, Electrical Engincer's Office, Todmorden; H. Watson, 9, 
Holland-place, Glasgow. 

Associates.— H. E. Davis, 81, Finchlev-road, N.W ; H. Geen, Culver 
Lod,e, Newton, Abbett, Deon; A. E. Larkman, 78, H gh-strect, 
S umtbamptoen ; J. Meek, jun., 6, Rarrowden-villas, Fauconberg-road, 
Chiswick, W.; S. Pilkington, 1, Upper Tichbourae-strect, Leicester; 
W. Walke-, Cedar Ville, Highfield, Gorton, Manchester. 

Students, —A. Bothwell, 112, Clifton-road, Oanning Town; W. G. 
Guns, 39, Je mond road, Newcastle-on-Tyne ; A. E. Hill, 79, Earl's 
Court-road, W.; G. C. Keonard, Thatched Cottage, Bushey Park, 
Hampton Wick ; F. J. Pescher, 14, Wellington-road, Old Charlton, 
S E.; S. Piercy, 33, Achilles road, Hampetead, N. W.; W. Pintner, 
7, North Park-terrace, Edinburgh; W. E. Poole, 17, Guild ford- place, 
Heaton, Newcastle; S. P. St O. Raymond, Faraday House, Charing 
Oross- road, W. O.; G. A. Tomlinson, 103, Radford-road, Nottingham; 
P. Weir, 7, Shepherd's Bush- road, W. 


.. —. .. SE 


"dj PERSONAL. 


Mr. Wyld, the manager of the Doncaster Corporation tramways, who 
is on the eve of his departure from the town to a larger and more 
important post under the Corporation of Birkenhead, was on Sunday 
presented by the tramways staff with a handsome testimonial and a 
martle and onyx clock, while the electricity department presented Mr. 
Wyld with a silver cigar case, shaped to fit the pocket, with scrolled 
signature and gilt inside, inoribed, Presented to W. Wyld, Esq., by 
the staff of the electrical works, as a token of their esteem, on his 
leaving Doncaster.” 

The Bedford Town Council have granted various increases of salaries, 
including £50 and £26 to the electrical engineer and the deputy 
electrical engineer respectively. 

The Wimbledon District Council have increased the salary of ofr. 
H. T. Lee, electrical engineer, from £300 to £400. Mr. T. R. Stau- 
combe, mains and test.room assistant, having resigned, Mr. E. M. 
Howe, enginecr-in-charge, has been appointed to the position at a 
salary of £101 per annum. 


‘FORTHCOMING EVENTS. 


SATURDAY, APRIL 2. 
Birmingham Mechanical Engineers.—''Gas Measurement," by 
Mr. A. Cooke. 
THURSDAY, APRIL 7. 
Rontgen Soolety.—At 8 30 p.m., exhibition evening. 
Liverpool Engineering Society.—At 8 p. mi., discussion on Marine 
Eugineering." 
FRIDAY, ÅPRIL 8. 
Junior Institution. —At 8 p m.. The Heating and Ventilation of 
Factories,” by Mr. Kenneth Gray. 
Manchester Students, Institution of Electrical Engineers.— At 
1.30 p.m., * Direct-Curient Ccnirollera," by Mr. H. N. Dutton. 
SATURDAY, APRIL 9. 
West Hartlepool Scientific Society. — At 7.50 p m., annual meeting. 
Manchester Students, Institution of Electrical Engineers.— 
At 2.30 p. m., visit to Mes:ra. W. T. Glover's cable works. 


Association of Municipal Engineers.— The following prospective 
arrangements for mectings have been fixed: Grimsby, April 23, 
Newcastle, May 6 and 7; Buxton, May 20 and 21. 
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LIVERPOOL ELECTRICITY ACCOUNTS. 


From the accounts of the Liverpool Corporation electric 
supply department for the year ended Dec. 31, 1903, it 
appears that the total expenditure on capital account now 
amounts to £1,553,808. Abstracts of the revenue account 
and general balance-sheet are given herewith. 


r. REVENUE ACCOUNT. 2 sd. 
Generation of electricity .............— . 69,216 15 9 
Distribution of electricit LO O 4 319 19 10 
Rents, rates, and tax'ces 2 12745 4 5 
Management expenses, salaries, eto. .............. eee 10,855 9 6 
Special charges, insurances, eto U 1,640 1 1 
Amount written off for bad debts......................... s... 6215 1 
Balance carried to net revenue account . 107,473 7 4 

£206,311 13 0 

Cr. i £ s.d. 
Sale of current for lighting and power........................ 118.684 9 3 
Sale of current for street lighting ........................ T 2.290 6 2 
Sale of current to electric tramways..................... e... 77 930 10 0 
Kental- of motels saric naai 2,562 15 6 
Allerton installation rents and privilege rents M 4011 3 
Rents of property, less rates, repairs, te. 140 12 11 
Manufacturing account . ee 4,262 9 11 


£206,311 15 0 
BALANCE-Si EET. 


Dr. Liabilities, £ 8. d. 
Loans as per capital accounnßlnn . 1,586845 9 0 
Sundry creditors .........scccscssscscscscscvscscsen ãã . 75,691 1 3 
Surplus and sinking fun t . 255,855 14 3 

e ti qom eoa ce naa eren dee eus 16,635 11 10 
£1,751,027 16 4 

Cr. Assets. £ s. d. 
Aniount expended as per capital acoount......... ......... 1,553 808 10 9 
Stocks on hand, and value of work in progress 4,642 0 4 
Sundry creditors for current supplied, eto. .................. 73569 4 3 
Investment of sinking fond ttt . ẽ . 77 005 5 10 
Investment of reserve fund eene 22,102 15 2 


£1,731,027 16 4 


APPOINTMENTS VACANT. 


Assistant Eloctrical Engineer, York. Salary, £200 per annum. 
Applications to City Electrical Engineer by April 6. See advertiee- 
ment. 

Gas Engineer and Manager and Electrical Engineer, Malvern. 
Salary, £400 per annum. Applications to Mr. H. L. Whatley, Council 
Offices, Malvern, by April 25. See advertisement. 

Electrical Engineer, Singapore. Salary £360 to commence. 
Applications to Mr. O. C. Lindsay, M. I. C. E., 217, West George street, 
Glasgow, by April 19. 

Electrical Engineer, Chester. 
A pril 6. 

Tramways Manager, Rochdale. Commencing salary, £300 per 
annum. Applications to Town Clerk, Town Hall, Rechdale, by noon 
on April 5. 

Engineering Clerk of Works, Napsbury Asylum, St. Albans. 
Salary, £3. 5s. per week. Applications to Mr. Walter Geo. Austin, 
Guildhall, Westminster, 5. W., by April 6. 


Salary, £300. Applications by 


LEGAL INTELLIGENCE. 


ROBERTSON v. CITY AND SOUTH LONDON RAILWAY 
COMPANY. 


In this case the plaintiff claimed £271. 10s., being the sum awarded 
to her by a sheriff's jury as compensation for damage done by the 
company in execution of their works. The plaintiff had served a 
notice in writing under Section 68 of the Lands Clauses Consolidation 
Act, 1845, claiming the sum of £270, together with an account show- 
ing the particulars of her claim, and amongst the items so shown was 
a claim for £25 for damage by depreciation in value of part of the 
property affected. The company made a formal offer of £150, but as 
this was not accepted the matter in due course went before a sheriff's 
jury for assessment of the amount. During the proceedings before 
the jury it was stated on behalf of tne plaintiff that an error had 
been made in claiming only £25 in respect of this depreciation, and 
a claim was put forward for £50 in respect of that item of damages. 
The jury assessed the damages in relation to that item at £50, and for 
the whole claim at £271. 104., being £1. 10s. in excess of the total 
sum claimed. The sheriff duly gave the plaintiff judgment for that 
amount, and the present action waa brought to enforce that judgment. 
The defendants contended, inier ulia, that the plaintiff, having claimed 
by her notice a specific sum in respect of the depreciation, was not 
entitled to put forward a claim for a larger eum in respect of that item 


of damage when before the jary, and that the jury had no jurisdiction 
to award a sum in excess of the total sum claimed. Counsel cited 
several 5 in support of this cortention. 

Mr. R. F. Colam appeared for the plaintiff; Mr. Oourthorpe-Munroe 
and Mr. Langston for the defendant. | 

Mr. Justice Channell, in delivering judgment, said that with 
regard to this point there were two questions: one was whether a jury 
had jurisdiction to give as compensation an amount exceeding the total 
amount claimed ; the other was, supposiog the jury had jurisdiction to 
do that, could they when items of claim were given by the claimant give 
more than was claimed in respect of any one item ! His view wasthata 
claimant must, in making his demand for compensation, give sufficient 
information to the company to allow them to make an offer of a 
sum for compensation. The claimant must make the subject matter 
of his claim clear. In his opinion, it was quite clear that when a 
claimant had stated the sut ject matter of his claim, he could not put 
before the jury a claim in respect of a new subject matter. He could 
not, however, find anything in the statute which said that when a jury 
thought that a claimant was entitled to more than he had claimed in 
respect of a subject matter brought to the notice of the company, 
they might not award him more than he had claimed. If a jury did 
$0 to an extravagant amount their verdict could be eet aside, but if 
they acted reasonably he could see no reason why they should not be 
able to award a sum in excess of thesum claimed. Theobject of making 
a money claim in addition to stating the subject matter of the claim 
was that there might bean assessment of the sum to which the claimant 
would be entitled should the company not contest the amount of the 
claimed. His Lordship was quite satisfied that there was no principle 
which prevented a jury, when a claimant had split up his lump sums 
into items, from giving more in respect of any one item than was 
actually claimed for that item, provided they did not excecd the whole 
sum claimed. He had rather more doubt as to whether the jury could 
give more than the total amount claimed, and, although he was inc ined 
to think that they could, it would perhaps be safer for the plaintiff if 
she would accept a juigment for £270. 

The plaintiff having agreed to give up her olaim for the extra 
£1. 1Cs., judgment was entered for her for £270 and costs. f 


COMPANIES’ MEETINGS AND REPORTS 


GREENOCK AND PORT GLASGOW TRAMWAYS. 


The directors’ report for the year ended Deo. 31 last states that there 
has been an inoresse in the traffic receipts of £2,455. 1s. 3d. They 
consider this a satisfactory result, having regard to the unfavourable 
weather and the depressed state of the shipbuilding industry durin 
the past year. The total revenue for the year amounted to £29,025 an 
the expenses to £18,219, which sum includes rentals payable to corpora- 
tions, interest on loans, cost of repaira and maintenance, and all other 
expenditure properly chargeable against the year's revenue, leaving a 
net profit of £10,805, which, added to the amount of £3,986 brought 
forward from the previous account, makes a balance available for 
distribution of £14,792. The ditectors propose to place to deprecia- 
tion and renewals account £1,500, and to the reserve (sinking) fund 
£1,780, and to pay dividends at the rate of 5 per cent. per annum 
on the preference shares and at the rate of 6 per cent. per annum 
m 55 ordinary shares, leaving & balance to be carried for ward of 
£2,093. 

The ordinary general meeting was held in London, Viscount Emlyn 
presiding. | 

"The Chairman, in moving the adoption of the report, stated that 
they had carried during the year 6,200,778 passengers. Their share 
capital was now issued and fully paid up. There had been spent on 
capita] account during the Mis £5,818, principally on the construction 
of the extension in Port Glasgow, and on the provision of a Diesel 
engine, which was used for supplying electricity in the depdt after 
midnight. With reference to the arbitration expenses (£529), the 
directors had decided to write this amount off over the period covered 
by the arbitrators’ award. The amount allocated to 1903 was £176, 
Difficulties still existed between the Corporation of Greenock and the 
Company as to the proportion of profits to be paid to the Corporation. 
Power and running expenses had decreased by £1,688. This was due, to a 
large extent, to the fact that for the year 1902 the Corporation claim as 
to the price of current was allowed in full, and they were, consequently, 
credited with 1:5d. for all units taken. Therefore, this year, in addition 
to having the current brought into the accounts at the reviscd rates— 
namely, 1:5 for the first 500,000 units, and 07d. for all units paid 
over and above the first 500,000—they also received the benefit which 
would in the ordinary way have been received during 1902. 

Mr. Hilton seconded the adoption of the report, and the dividends 
of 5 per cent. per annum on the preference shares and 6 per cent, per 
annum on the ordinary shares were declared. 

Mr. C. 8. Hilton and Mr. F. B. Lea were reappointed directors, 


WINCHESTER ELECTRIC LIGHT AND POWER. 


The aixth annual general meeting of the Winchester Electric Ligh t 
and Power Company, Limited, was held at Winchester on the 22ad 
ult., Mr. T. F, Kirby, chairman, presiding. 

The directors, in their report, stated that the equivalent of 7,301 
8-c.p. lamps had been added, making the total connection at the end 
of the year 35,557 lamps. Including the balance brought forward 
from last year's accounts, £128. 16e. 11d., the accounts showed a net 
profit of £4,784. 14r., which, after payment of debenture interest, left 
a balance of £3,079, 15s. 11d. available for dividend. The director» 
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recommended that a dividend for the half-year at the rate of 7 per cent. 
per annum. making 5j per cent. for the year, be paid, which would 
absorb £1,650, and that £1,200 (in addition to £73. 9s. 53. recom- 
mended as premiums on debentures issued during the year) be placed 
to the reserve for the reaewal of plant, leaving a balance of £156. 
4a. 81. to be carried forward. The works had beeu maintained ia good 
order, further additions had been made to the plant, and the accumu- 
lators had been replaced by a larger set. iog t^e year 1.812 
ordinary shares had been issued at par and fully paid up, and £1,900 
of dehen ures had be»n issned et « ium. 

The Chairmen, after waiting half an hour for a quorum, ssid the 
only business that could be done would be to declare a dividend and 
adjourn the meeting for a week. He mentioned that an interim 
dividend for the half-year at the rate of 4 per cent. per anoum was 
paid in Ostober last for the first time, and the directors now proposed 
to declare a dividend at the rate of 7 per cent. per annum, makiog a 
total of 54 per cent. for the year, and allowing £1,200 to be placed to 
the reserve, leaving a balance of £156 to be carried to the next 
account. He proposed that a dividend at the rate of 7 per oent. per 
annum to be declared. He sdded that the reason the meeting was 
held a week later was because the Government auditor was unable to 
audit the accounts before March 15. 

Mr Stopher seconded the proposed dividend, which was agreed to. 


BUENOS AYRES AND BELGRANO ELECTRIC TRAMWAYS. 


The report for 1903, to be presented at the meeting on the 7th inst., 
states that total receipts have amouuted to £164,714 during the ren 
and expenditure to £92,569, leaving £72,545. This balance, with the 
amount brought forward from last year, £3,270, has been carried to 
net revenue account. There has been placed to renewals fund (raising 
same to £16,000) £5,000, and written off capital expenditure £4,500. 
To meet a loss on sales of surplus stores there has been written off 
£1,301. To create a sinking fund for the redemption of debenture 
capital £2,500 has been applied, and £500 to the creation of an 
&cci lents insurance fund. The 6 per cent. dividend on the '' A” and 
„B preference shares absorbs £20,260, and the directors now recom- 
mend a dividend of 3 per cent., or 5s, each, on the ordinary shares, 
leaving £2,479 to be carried forward; 3,210,194 miles were run, au 
increase of 88,655 miles. The number of passengers increased by 
949,781. The average premium on gold was 127:27 per cent., as com- 
pared with 133°60 per cent. in 1902. 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY. 


Under the presidency of Mr. Aymor H. Sanderson, the seventh 
annual meeting was held last Friday at the Company's offices, 
Moorgate-oourt, London. 

The Chairman, in moving the adoption of the report and accounts 
(which have been published), said there had been a substantial inorease 
during the past year in the revenue receipts, in the lampe applied for 
and in the units sold. The total amount of the capital expenditure ha 
been £286,889, of which £55,432 had been expended during the past 
year, The amount invested in the Richmond (Surrey) Electric Light 
and Power Company had increased from £105,436 to £110,186, the 
additional sum representing advances made to the Company. The 
revenue account showed a marked improvement in every department. 
The gross receipts were nearly £4,000 in excess of those of the previous 
year. The Richmond Oompany continued to make steady and satis- 
factory progress. 

Dr. J. A. Hosker seconded the resolution, which was unanimously 
agreed to, and dividends on the ordinary shares at the rate of 8 per 
cent. adopted. 


NORTHERN COUNTIES ELECTRIC SUPPLY. 


The annual meeting of the Northern Counties Electrici 
Company was held at Newcastle on the 16th ult., Mr. J. D. 
presiding. i 

In moving the adoption of the gopor: (which appeared in our last 
issue), the Chairman said they spent a great deal of capital 
during the last year, but it had been necessary, as they held a number 
of provisional orders which had to be carried out by certain dates, and 
it had been a question which they should carry out first. The Oom- 
pauy had two distinctive features in that it was able to sell for several 
years in advance current at full retail price, while the cost of produc- 
tion was cheapening yearly, and it also had immunity from purchase 
by local authorities except at market value as a going concern. They 
now had plant estimated to produce an output of four or five million 
units, and if they obtained 1d. per unit profit it meant £17,000. 

Admiral Cleveland seconded the adoption of the report, which 
was agreed to. 

Captain Pulleine and Mr. F, J. Tennant were re-elected directors, 
and Messrs, Strachan and Oo. were re-elected auditors. 


Supply 
illdurn 


FOLKESTONE ELECTRICITY SUPPLY. 


The report of the Company for the year 1903 states that up to 
Dec. 31, 1902, the equivalent of 40.699 8-c.p. lamps was being 
supplied, whilst up to Dec. 31, 1903, the equivalent of 54,805 8-c.p. 
lamps was being provided. There is à profit on revenue account of 
£6,026, which, with the profits of installation work, etc., and the 
sum of £203 brought forward, and after allowing for interest on 
debenture stock, bank charges, eto., and carrying £1,000 to a 
depreciation fund, shows a net balance for distribution, after allowing 
for the interim dividend at the rate of 4 per cent. per annum, of 
£2,452. The directors recommend a dividend at the rate of 7 per 
cent, for the half-year (making 64 per cent. for the year), the 


placing £400 to reserve fund, thus leaving a balance of £208, which 
it is proposed to carry forward. The agreements with the Corporation 
of Hythe and the Urban District Council of Sandgate for ik 
their provisional orders have been carried inco effect. The capita 
expenditure for Hythe ead Sandgate is included, for the first time, in 
the accounts, and the items appear in the balance-sheet under separate 
headings. A suspense account is also included in connection with the 
Hythe temporary lighting, which it ie proposed to write off in the 
course of two or three years. A further issus of £25,000 preference shares 
bas been made since the close of the year to cover extensions in Folke- 
stone, Hythe, and Sandgate, and py off the bank overdraft. These 
sheres were only offered to shareholders and debenture holders of the 
Company, and were well subscribed. There is £3,865 still unallotted, 
which can be taken up by shareholders or debenture holders in terms 
of the circular letter issued in February. 


GATESHEAD TRAMWAYS. 


The twenty-second annual meeting of the Gateshed and District 
Tramways Company was held on the 24th ult. at the London offices 
of the Company, Norfolk-street, Strand. The chairman of directors 
(Mr. C. R Greene) presided. 

The Chairman, in moving that the report and balance-sheet be 
received and adopted and the recommendations approved, said that 
they had got an increase of traffic of £6,051, that sum including 
receipts from advertisemente, etc. There had been an increase in 
expenses owing to the extra mileage run, but they were effecting 
& satisfactory weekly diminution. This would tell favourably 
in their next year's ce-sheet, One heavy item in the balance- 
sheet sgainet them was the increase in rates and tares. This 
matter would have the serious attention of the directors. It 
was possible they might be over-rated at Gateshead, and that on 
an appeal they might be able to get relief. There had been a 
capital expenditure of £10,368 in connection with the Wrekenton 
extension. That extension was doing fairly well, but as it was only 
opened in October last it had not yet a fair chance. Another 
matter] to which he wished to refer was that of the fares. For Id. 
they were carrying people in some instances & distance of three miles, 
and taking into consideration the gradients, the fare was not enough. 
The matter required the serious consideration of the Board, and there 
was the possibility of an increase on some of the longer lines, If they 
got this increase and took into consideration the increase of traffic 
which was going on, he thought he could fairly say that next year's 
balance-sheet would be a more favourable one, 

Mr. L. A. Atherley Jones, K.C., M.P., seconded the motion, and 
the report and balance sheet, which provided for payment of the divi- 
dends on the 6 and 5 per cent, preference shares and of a 3 per cent. 
dividend on the ordinary shares, were adopted. 

A vote of thanks to the chairman terminated the proceedings. 


CLONTARF AND HILL OF HOWTH TRAMROAD. 


The general meeting of this Company was held last week. The 
chairman, Sir Francis Wm. Brady, Bart , presided. 

The Chairman moved the adoption of the report and statement of 
acoounts. These showed that the profits on the working of the line 
during 1903 were £1,175. 14s. 6d. 

Mr. Martin F. Mahony seconded, and the motion was carried. 

Mr. Arthur Hanlyn said that in view of the fact that in the 
original prospectus the gross turnover from traffic was put at £12,000 
as a moderate estimate, and that it did not reach £5,000, there seemed 
to be considerable room for its farther development, for which purpose 
he made various suggestions. 

The Chairman replied that these would be sympathetically con- 
dd but that there were no funds available in respect of some of 

em. 

Mr. J. E. Martin and Mr. Wm. L. Murphy were elected directors, 
and the auditors. Messrs. Craig Gardner and Oo., having been re-elected, 
the meeting ended. 


GUILDFORD ELECTRICITY SUPPLY. 


The report of this Company for 1903 states that the Company's 
business continues to increase steadily, the gross receipts for the past 
year being £3,897. 7s. 74d., as against £5,512. 158. for the year 
1902. The talance ef the net revenue aooount, after providing for 
payment of the dividends on the prefereoce shares issued in lieu of the 
founders’ shares, for depreciation, and also for payment of a further 
instalment of the heavy law costs incurred in 1902, is £475. 4s. 10d. 
Out of this balance it is proposed to pay a dividend of 3 per cent. or 
the ordinary shares, and to carry forward the balance of £71. 8s. 10d. 
The retiring directors are Mr. A. F. Asher and Mr. C. J. Scott, both of 
whom oilor themselves for ro-election. 


—————9 


ANGLO-ARGENTINE TRAMW AYS. 


The report for the year 1903 shows an available balance of £106,071, 
against £22,002 for 1902. The receipts amounted to £328,994, against 
£254,682 for the previous year, an increase of £74,412; while the 
working expenses— 217d, 420, against £191.136—showed a reduction 
of 216.7 10. The total net receipts for 1903 total, therefore, £154,568, 
against £63 446 for 1902, an increase of £91,122. The directors recom- 
mend that a final dividend of 2s. 6d. per share be paid on the pre- 
ference shares; that the eum of £1,550 be em Teu to write down 
£10,000 consols to 85; that a sum of £15, be placed to the 
credit of reserve and renewal account; that a dividend of 6 per 
cent, be paid on the £850,000 of ordinary shares, absorbing 
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£251,000; and that £6,220 be carried forward. The results 
are all the more satisfactory as horse traction was not finally 
abandoned until last September. The directore, having made 
arrangements to purchase current at a smaller cost than that at 
which the Company could generate it, notified the contractors that 
they would not require the power-houses and necessary machinery. 
To cover this, aad sundry other matters, the contract price was reduced 
by mutual agreement from $1,000,000 to £850,000 in ordinary shares. 
This arrangement, besides being in itself, relieves the 
undertaking of the necessity of maintaining a costly olectrical staff in 
Buenos Ayres, and materially lessens the Oompany's responsibilities. 
The average gold premium for the year 1905 was 127'27 per cent., as 
com with 155:50 per cent. for 1902. Negotiations are still pro- 
ceeding for the transfer to this Company of the City of Buenos Ayres 
Tramways Oompany’s system, and the result will be communicated at 
the earliest possible moment. 


ELECTRIC LIGHTING AND TRACTION COMPANY OF 
AUSTRALIA. 


The directors’ report for the year ended Aug. 31, 1903, states that 
during the year capital expenditure in Australia on buildings, plant, 
and mains has been incurred as follows: Melbourne undertaking, 
£10,217. 8s. 6d. ; Adelaide undertaking, £15,572. 198. 3d.; Geelong 
undertaking, £1,832. 9s. 1ld.—total, £27,622. 17s. 8d. The second 
moiety of £75,000 5 per cent. firat mortgage debenture stock was 
sold in March, 1903, and of the proceeds a portion was utilised 
for pressing capital requirements in Australia and the remainder 
ig in reduction of the loan from the Company's bankers, 
which on Aug. 31, 1903, stood at £78 670. The profits derived 
during the year from the Dupay undertakings in Australia 
amount to £6,248. 17s. 54d. anagement and general expenses 
at the London head office amount to £2,317. 16s. 110., and 
debenture and bank interest to £9,277. 18e. 10d. After payment of 
these charges and writing off repairs and renewals incurred during the 
year, and also a deficit of £71. 10e. on the Port Adelaide undertaking, 
there is a balance to the debit of profit and loss account of £7,442. 2s. 
The Company's business during the year has been seriously prejudiced 
by the general depression in Australia, consequent upon the prolonged 
drought. The present outlook is, however, more hopeful, due to 
better harvest prospects and other causes, and this improvement is 
reacting favourably upon the Company’s business, the connections for 
light and power during the first four months of the current year show- 
iag a satisfactory increase over the corresponding period of last year. 
Substantia] economies have been effected during the year in working 
expenses, the average cost per unit sold showing a reduction of 25 per 
cent. as compared with the previous year. The total connections 
to the Company's mains in Australia on Aug. 31 last amounted to 
the equivalent of 89,600 8.0. p. lampe, showing an increase of 23 000 
8-c.p. lamps over the connections existing at Aug. 31, 1902. 
Daring the first four months of the current year the equivalent of 
12,500 8-c.p. lampe has been applied for and connected. The Com. 
peny's engineer and mauager in Australia, Mr. F. W. Clements, 
reports that there is a growing demand for the use of electric power 
in connection with the Company's undertakings, over 400 h.p. having 
been added to the mains during the year under review. All possible 
efforts are being made to encourage this source of revenue by means of 
a revision of the Company's tariff of charges and in other ways. The 
directors have been approached by influential Australian interests 
desirous of participating by means of local capital and representation 
in the Company's undertakings. The negotiations are receiving the 
careful attention of the directors. The profit and loss accouut of 
the Melbourne undertaking shows a gross profit for the past year of 
£2 093. 16s. 5d. The effect of the administrative and working economies 
which have been carried out during the 12 months will no doubt 
be felt more fully during the current year. The directors believe that 
the Melbourne undertaking will eventually become the Company's most 
profitable asset, but its development must necessarily be a matter of 
time, owing to the large suburban areas over which electric supply has 
to be provided, involving heavy capital outlay in advance of revenue 
returns. The Adelaide station continues to make good progress, the 
financial result for the past—its seoond— year of working being a gross 
profit of £3,449. 158. 7d., as compared with £500. 7s. 2d. for the 
previous year. The additional connections secured amount to the 
equivalent of 16,200 8-c.p. lamps, and further applications for light 
and power continue to be received at a satisfactory rate. The Geelon 
station has earned a gross profit of £705. 7s. 7d. during the year, an 
has added the equivalent of 4,850 8-c.p. lampe to its mains, Several 
important contracts for the supply of power are being negotiated, and 
the prop c generally of the Geelong undertaking are favourable. 
The small station at Port Adelaide has continued to work at a loss, 
but the latter has been reduced by careful management to £71. 10s., 
as compared with £435. 7s. 11d. for the previous year. It is antici- 
pated that expenses will be covered during the current year, and in 
these circumstances the directors do not propose to press forward with 
the preparations for closing the station and supplying the district from 
Adelaide. 


The fourth annual meeting was held on Monday at Winchester 
House, Mr. J. B. Braithwaite presiding. 

In moving the adoption of the report, the Chairman remarked that 
at Melbourne for the first time they had had no assistance whatever 
from the city load. The City Corporation had purchased the 
Company’s mains inside the city, and erected a power station, 
with the view of supplying themselves. For some time, how- 
ever, it was necessary for them to take current from the Company, 
and for that reason it had been rather difficult to know what 
their position would be when that demand ceased. The final 
portion of the city load was transferred to the Corporation's station at 
the end of the previous financial year, with the result that the earnings 


for the period covered by the accounts were obtained entirely from 
their own lights in the suburbs, for which the Company had orders 
for 25 years. The gross lighting revenue from Melbourne was £7,981, 
against £21,223 in the previous year, so that the loss of the city load 
had meant a decrease of £14, Owing to a saving in working 
expenses, however, the actual profit on the station was only £5 400 
less.. If the proposal to connect Port Adelaide with Adelaide should. 
be carried out, he had no doubt that the former would prove a source 
of profit in the future, instead of a loes. So far as the Board could 
judge, the profit for the present year should be sufficient to pu the 
whole of the del interest, the standing charges, and the bank 
loan, but there was no prospect, he thought, of any dividend en the 
preference shares. 

Mr. M. F. seconded the motion. 

A short discussion followed, in the course of which Mr. G. Brook- 
man (chairman of the Adelaide local board) said that he believed the 
revenue of the Adelaide undertaking would be largely augmented, 
within a few years, from suburban lighting. When the gas company's 
contract expired, he hoped that this Company would secure a portion 
of the city lighting. 

The report was adopted unanimously. 


WINDSOR ELECTRICAL INSTALLATION. 


The report of the directors for the year 1903 shows a steady increase 
in the Company's business. The number of lamps and motors installed 
on Dec. 51, 1902, was equivalent to 25, 259 of 8 c.p. Dariag the year 
2,648 wers added, bringing the total to 27,886 at the end of the year 
1903, of which 2,362 represent the motor power. The capital expendi- 
ture amounted t» £2,622. lle. 2d. After i ps 
£680, being the cost of machinery sold to the Slough 
Compipy, the total expenditure was £64,844. 2s. 3d.; the principal 
increase being £1,997. 14s. 3d. on new mains, includin ditional 
feeder cable laid in Thamee-street and distributing cables at Eton 
College and Windsor. The net profit, after quonia £719 for interest 
on borrowed capital, was £5,051. 5s. 7d. The amount of profit 
avsi'able fur distribution was £5,090. 6s. 3d., and out of this the 
directors recommend that the sum of £1,000 be added to the 
depreciation, renewal, and reserve fand, bringing this fund up toa 
total of £8,070. An interim dividend of 24 per cent. was paid by the 
directors during the year, and they now recommend that £100 be 
transferred to the net revenue account from the dividend equalisation 
account and that a further dividend at the rate of 54 per cent. less 
income tax be declared, making a to*al dividend for the year of 8 per 
cent. The Company commenced to take a supply of current from the 
Slough and Datchet Company's generating station on Oct. 16, and 
from that date to the end of the year they supplied this Company with 
11,524 units. The modern machinery at the Slough generating station 
leads the directors to believe that it will be conducive to low working 
costs in the production of current. Since the close of last year the 
directors have accepted a further allotment of 4,000 £1 sheres in the 
Slough and Datchet Company, bringing the total investment in that 
undertaking up to £14,000. 


De ABSTRACT OF REVENUE ACCOUNT. £ 


the account with 
and Datchet 


: 8. 
Generation of electricity OL . 5,479 9 
Distribution of electrioi t E 553 5 
Renta, rates, and taxes en . nmn 457 6 
Management expenses . - 7323 13 
Law and parliamentary chargek”s . q 45 7 
Special charges, insuranoe, eto . 182 10 

Total expenditure ....... T———— 5,589 12 3 
Balanoe carried to net revenue account . 5,726 12 6 

£11116 4 9 

Or. £ s.d. 
Sale of current per meter, less discount . 8,799 4 10 
Sale of current under contract ............... . . 8 0 0 
Sale of current for public lighting 1,773 10 2 
Rental of meters and other apparatunn- es x . 41710 6 
Renta receivable . . c e eee eee eee 102 10 1 
Transfer fees IY DR NS PRRER A 226 
Po pile’ premium 1.uueeio eee ane suco v ipta senii woeseoadans 13 6 8 
£11,116 4 9 

; ABSTRACT OF BALANCE SHEET. £ s.d. 
Capital acoount -amount received | .................... e. 70,000 0 0 
Sundry creditors ......... . N — 2,741 0 5 
Depreciation, renewal, and reserve fund account ......... 7,070 0 0 
Dividend equalisation account . 2,000 0 0 
Bad debts reserve acoounlßninn eee 50 0 0 
Balance at credit of net revenue account ............... .. 5,907 17 8 
Overdraft at bankers ............ VVV 2,158 17 7 

£87,955 15 8 

: £ s. d. 
Capital account—amount expended for works ............ 64,844 2 3 
Stores on band VAENE ESSEEN 1185 6 3 
Free wiring and motore, celle, and apparatus on loan .. 5,624 3 7 
Unfinished contract . . 635 10 3 
Sandry debtors for current supplied — ........................ 4,367 3 10 
Other st, YO we EE err RE READS 3,180 19 7 
Rates paid in advande—— . .. 9414 3 
Cash in han... E. ——— 115 8 
Investment ............. € VC 10,000 0 0 

£87,953 15 8 
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NEW COMPANIES REGISTERED. 


Sir Hiram 8. Maxim Captive Flying Machine Company, 
Limited.—Capital, £352,000. Object: to acquire any interest or 
rights to use any invention relating to captive flying machines, or 
rotating cars for public recreation, or experimental purposes, and for 
apparatus for actuating the same; iu particular to acquire from the 
Sir Hiram Maxim Electrical and Engineering Company, Limited, the 
benefit of certain existing inventions in relation to rotating cars and 
apparatus, Registered office: 44, Gillingham-street, Westminster. 

United Electric Tramways, Monte Video, Limited.— Capital, 
2500, 000. Object: to enter into any agreements for the acquisition 
of shares or debentures of La Sociedad Comercial de Monte Video 
(incorporated under the laws of Uruguay); to acquire or construct, 
maintain, and work any tramways, light ‘railways, etc. Registered 
office: Basildon House, Moorgate-street, E.C. 

Doherty Motor Accessories Company, Limited. — Capital, 
£5,000. Otject: to acquire the business now carried on by W. H. 
Doherty, F. J. Page, J. Welch, and J. Bayley at Trafalgar Worke, 
Upper Well-street, Ooventry, as the Doherty Motor Accessories Com- 
pany, and to carry on the business of manufacturers of motor paris 
and accessories, motor fitters, moturcar, boat, and launch builders, 
engineers, electricians, &c. Registered office: Trafalgar Works, 84, 
Upper Well-street, Ooventry. 

Lien Registered. 

Cowper Coles Galvanising Syndicate, Limited, Westminster. — 
Lien registered March 16, for £100 debenture, part of £1 200; amount 
previously issued, £1,000; no trustees ; charged on all the property, 
except the uncalled capital. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Gillingham. —The Corporation invite tenders for the supply of 
engine and dynamo oil and for electrical meters. Tenders by April 11. 

Liege.—The Provincial Government require tenders for the con- 
struc uon of electric tramways and for taking over two lines already 
existing by April 2. wd 

Punta Arenas, Chile (Straits of Magellan)—Tenders are 
required for the electric lighting of the town for five years from Jan. 1, 
1905. Tenders by June 28. 

Edinburgh.—The City Council invite tenders for 12 months’ supply 
of electricity meters. Specifications from the Resident Elsctrical 
Engineer, 5, Dewar-place. Tenders by April 4. 

Liohfield.—The Council invite tenders for a lease of the Council's 
powers for supply of electricitv. Particulars from Mr. George Ashmall, 
20, Bore-street, Lichfield. Tenders by April 16. See advertisement. 

Edinburgh. The Council invite tendera for extension switch- 
board panel and steam and exhaust pipework. Specifications, etc., 
may be obtained from the Resident Electrical Engineer. Tenders by 
April 23. 

London, E —The Stepney Borough Council invite tenders for the 
ereotion of the second half of the electricity generating station at 
the electricity works, Oaborn-street, Whiteshapel, E. Tenders by 
A pril 14. 

Woolwich —The Council invite tenders for the supply and erection 
of an electric crane. Particulars can be obtained from the Borough 
Engineer, Maxey-road, Plumstead. Tenders by 12 noon on April 14. 
Bee advertisement. 

Madrid —The Post and Teiegraph Departinent require tenders for 
a central telephone station at Sin Lorenzo de El Escorial, and sub- 
stations at Cercedilla and San Rafael, and the installation of the 
telephone system by April 2. 

Todmorden.—The Corporation invite tenders for the erection of 
the buildings, eto., required for electricity supply and refuse destructor 
purposes—viz.: (Section 1) buildings; (2) chimney ; (3) steel roof 
trusses, etc. Tenders by April 18. 

London, N. W.—The St. Pancras Borough Council invite tenders for 
supplying two 1,000-kw. steam-turbines connected to two continuous- 
current dynamor, switchboards, condenser, etc., complete at the King’s- 
road power station. Tenders by April 12. ö 

Leeds. — The Tramways Committee invite tendera for the supply of 
various tramway materials during period ending March 25, 1905. 
Particulars may be obtained from Mr. J. B. Hamilton, Tramways 
Offiee, City-square, Leeds. Tenders by 12 noon on April 6. 

Withington (Lanos.).--The Guardians of Chorlton Union invite 
tenders for one electric bed lift, to be erected in the pew pavilions. 
Specifications, etc., may be obtained from Mr. James D. Broadbent, 
A.R.I.B.A., 15, Cooper-street, Manchester. Tenders by April 5. 

Bilbao.—Tenders are required by tlie Technical School for a number 
of dynamos and motors of various types, a gas-engiue, and accumulator 
battery. Particulars may be obtained from the Secretary of the 
Escuela de Ingenieros Industriales de Bilbao. "Tenders by April 12. 

Manchester. -The Corporation invite tendera for two 750 kw. 
turbo-generators, and for alterations and additions to high.pressure 
steam piping and valves. Specifications, etc., may be obtained from 
Mr. 11 . Hughes, seoretary, Electricity Department. Tenders by 
April 13. 

Swansea. The Corporation invite tenders for (Contract No. 16) 
open-type street arc lamps inclu ling accessories, and (17) converting 
the existing gas lamps to Nernst lamps, including accessories. Specifi- 
cations, etc., from the Borough Electrical Engineer. Tenders by noun 
on April 2. | 

Acton.—The District Council invite tenders for (a) two 200-kw. 
motor-generators, balancer, and booster, (b) switchboard, (c) cables 


and arc lamps, (d) accumulators, (e) 10-ton crane. Specifications, etc , 
can be obtained from Mr. W. H. Trentham, 39, Victoria-steet, S.W. 
Tenders by April 12. 

Foots Cray.— The Urban District Council invite offers for purchase 
or working of C uncil's provisional order for electricity for pub ic and 
private purposes within the urban district of Foots Cray and a portion 
of Chis churst. Particulars from Mr. A, E. Leonard, clerk to the 
Council, Sidcup, Kent. 

Walthamstow.—The Urlan District Oouncil invite tenders for the 
extension of their electric generating station. Specifications, etc., may 
ba obtained on application to the Council's engineer, Mr. G. W. 
Holmes, A M. I. C. E., Town Hall, Walthamstow. Tenders before 
5 p.m. on Friday, April 8. 

Partiok.— The Town Oouncil invite tenders for one 500-kw. steam 
dynamo, 76-kw. steam balancer (dynamos only), and extensions to 
main switchboard.  Specilicstions, eto., can be obtained from the 
Town Olerk's Office. Tenders before noon on April 12. See 
advertisement in last issue. 

Manchester.—The Corporation invite tenders for supply, delivery, 
and erection of synchronous motor-generators at sub-stations and flue- 
fired superheaters at Dickinson - street station. Specifications may be 
obtained from Mr. F. E. Hughes, Electricity Department, Town Hall. 
Tenders by noon on April 7. 

Barnsley and Monk Bretton —The District Electric Traction 
Compsny invite tenders for the repair and maintenance of the tram- 
way tracks in Barneley and Monk Bretton. Particulars may be 
obtained from the Secretary of the Company, Donington House, 
Norfolk-street, Strand, London. 

Gillingbam. —The Corporation, having discontinued the use of their 
single-phase plant, invite tenders for the purchase and immediate 
removal of the followiog machinery: engines, boilers, alternators, 
switchgear, transformers, meters, pumpe, piping, and sundry other 
materials. Tenders by April 11. 

London, E C. —Tend.ra are required for the supply and delivery of 
electric plant for locomotive workshops, for the E:st Iudian Railway 
Company, as per specification to be seen at the Company’s Offices. 
Tenders are to be sent to Mr. O. W. Young, secretary, Nicholas-lane, 
London, E. O., by 12 noon on April 13. 

Reading.—The Corporation invite tenders for the supply aud 
delivery ot six double-d.cked bogie electric tramcars and one 
ele tiically-driven water-cart. Specification, etc., may be obtained 
from Mr. Walter Bions, engineer and manager, Tramways Office, 
Mill-lane, Reading. Tenders by 12 noon on April 2. 


London County Council.—The Council invite tenders for erection 
of the superstructure of the firat portion ef the tramways electricity 
generating station at Greenwich. Specitications, etc., may be obtained 
at the Architect's Department (Highways Section), Trafalgar House, 
13, Chariog-cross, 8. Tenders by 10 a.m, on April 26. 


Manchester.—Tlie Lancashire and Yorkehire Railway Company 
invite tenders for the supply of various articles during 12 months 
ending April 30, 1905, including signal, telegraph, and electric light 
wires and fittings. Particulars may be obtained from Mr. Dutta, 
Stores Department, Osborne-street, Manchester. Tenders by 10 a.m. 
on April 4. 

London, 8.W.—The Westminster Electric Supply Oorporation 
invite tenders for the supply, delivery and erection at their Dake- 
street sub-station of high-tension switchboard and low-tension switch- 
board Specifications, etc., may be obtained from Mesers, Kennedy 
and Jenkin, 17, Victoria-street, Westminster, S. W. Tenders before 
10 a.m. on April 18. 


Grimsby.—Tenders are required for wiring and supply of fittings 
for the electrical installation at the Alderman Dobson Schools in 
Harold-street, Grimsby, for the Education Oommittee. Specification 
may be obtained from Mr. W. A. Vignoles, M.I.E.E., borough elec- 
trical engineer, Corporation Electricity Works, Grimsby. Tenders not 
later than first post on April 18. 

Middlesex.—The Vi-iting Committee of Napsbury Asylum, near 
St. Albane, Herts, invite tenders for the wiring and plain fittin 
required for about 2,500 points. Particulars from Mr. Wm. H. 
Massey, M.1.C.E., of 25, Queen Anne’s-gate, Westminster, S.W. 
Names of contractors desiring to tender to be sent to the Olerk of 
the Committee by April 6. See advertisement in last issue. 


Park Royal .—The Directors of the Great Western Railway invite 
tenders for motor-generators, natural-draught cooling towers, elec- 
trically-driven and hand-driven overhead travelling cranes and run- 
ways, conveyors, cte. Specifications, etc., can be obtained at the 
offices of the consulting engineers, Messrs. Kennedy and Jenkin, 17, 
Viotoria- street, London, S. W. Tenders by April 26. See advertisement. 


Glasgow. The Corporation require tenders for supplying and 
erecting electric lighting installation, embracing engines, dynamos, 
lamps, wires, fittings, etc., required at Crawford-street destructor 
works and stables, Crawford-street, S.S. Specifications and forms of 
tender may be had on application to Mr. D. M'Coll, superintendent ot 
cleansing, City Chambers, 64, Oochrane-street, Glasgow. Tenders by 
4 p.m. on April 7. 

Maidenhead. Tenders are required by the Corporation for the 
supply of stores to the electric power station for 12 months ending 
March 31, 1905, as follows: (A) engine-room and general stores; (B) 
tools and engineers’ ironmongery ; (O) lamps, burners, resistances, 
globcs, and distribution stores. Particulars may be obtained at the 
office of Mr. C. O. Milton, A.I.E.E., resident electrical engineer, Power 
Station, Braywick-road. Tenders by April 7. 

Christiania.—The Board of Trade ho ve received from H.M. Consul. 
General at Christiania a dispatch ee that tenders are invited for 
the supply to the Norwegian State Railways of 464,450 sole-plates and 
123,000 spiral washers. A copy of specification, etc., may be seen on 
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application at the Commercial Intelligence Branch of the Board of 

e, 50, Parliament-street, London, S.W. Tenders by 3 p.m. on 
April8. Apart from the usual customs duties a preference of from 
10 to 15 per cent. is given to Norwegian tenderers. 

Yorkshire. -The holders of an order for the construction of a light 
railway in an agricultural district ia Yorks: ire are prepared to con- 
sider the question of transferring the same on terms. The district 
proposed to be served hy the railway is a very wide one, and at 
present without railway facilities. The prospective amount of 
passengers and merchandise traffic will, it is expected, be amply 
remunerative. The capital required will, it is estimated, be about 
£100,000. For further information apply Railway, Contract Journal 
Office, 139-140, Salisbury-court, Fleet-street, London, E. C. 

Cuba. — The Directorate-General of Communications, Havana, invite 
tenders for the establishment and working of a telephone system in the 
town of Guantánamo. A provisional deposit of 200dol. (or about £41) 
is required to qualify any tender. The concession is subject to the 
provision of the Royal decree of May 10, 1890, and the sheet of general 
conditions of same date regarding the concession for telephone systems, 
such corrections being understood as may be necessary for alaptation 
to the existing regime. The competition will turn upon the percentage 
of the total takings (not less than 6 per cent.) which the concessionaire 
undertakes to psy to the Government, 

Natal.—The Government of Natal are prepared to receive tenders 
for the supply, erection, and completion (including maintenance for 
three months) of the equipment of groune and first floors of Railway 
Customs Bonded Warehouse, Port 
electric telpherage. Plans, outline specification, conditions, and form 
of tender may be obtained on payment of £5. 5s. from the Agent- 
General for Natal, 26, Victoria-street, S. W., or from the Harbour 
Eogineer, Natal. Tenders. in sealed covers, endorsed Tender for 
Electrical Equipment of Railway Customs Bonded Warehouse, Port 
Natal," are to be furnished in duplicate, addressed to the Agent. 
General, as above, or to the Chairman, Tender Board, Pietermaritzbu'g, 
Natal. Tenders close both in London and Natal on May 9. 

Genoa — dispatch has been received at the Board of Trade from 
H.M. Oonsul-General at Genoa forwarding translations of notic s 
calliog for tenders for the supply to the Italian Navy of ind'arubber 
goods and fi'tings to the estimated total value of 40,0CO lire (about 
£1,600), and of electrical material to the estimated value of 20,159 lire 
(about £806), to be delivered at the Royal Areenals of Spezia, Naples, 
Veuice, Taranto, and Uastellamare as required. Tenders will be opened 
at 11 a.m. on April 13 for the indiarubber goods, and at 11 am. on 
26th inst. for the electrical materials. 
contract may be seen at the Ministry of Marine (Cont ats Office), 
Rome, at the General Directorates of the R yal Arsenals at Spezia, 
Naples, Venice, and Taranto at the Technical Office of the Navy at 
Genoa, and at the principsl Chambers of Comm ree in Italy. 


RESULTS OF TENDERS. 


Hammersmith Vestry.—The tender of Cowans, Limited Salford, 
has been accepted for Andrewa’s duplicate masias system, at £124. 10s. 

Exeter.—The Corporation have placed an order with Cowans 
Limit d, Srri:gfield-lane, Salford, for Andrewe's duplicate nizins 
syst in, at £258. 

Aberdeen. —The Council have accepted the tender of the Westing- 
house Company, at £5,676, for the supply of 720-kw. sets for the 
electric lighting station. 

Dundee —The Tramwaya Committee have recommended the 
acceptance of the tender of Messrs. Thoms Parker», Limited, 
Wolverhampton, for three new generetors. 

Gravesend.—The Town Counc'l have accepted the tender of 
Graham, Morton, and Oo., at £99. 10s., for elevator at the coal store, 
and Messrs. Zimmers, at £178. 10s., for a coal-couveying p'ant. 

Poplar.—The Borough Oouncil have accepted the tender of Messrs. 
Bruce Peebles and Co., of Edinburgh, for the supply of two turbo- 
generators and condensing plant with Parsons turbines, at £13,361. 

Islington,—The Borough Council have accepted the tender of the 
British Insulated and Helsby Cables, Limited, for the supply 
and laying of solid mains and paper-insulated cables for one year from 
April 1. 

Hackney.—The Guardians have received the following tenders for 
electrically lighting buildings in course of erection at Gainsborough- 
road: G. E. Taylor and Co., 8, Bush-lane, Cannon.street, E O., 
£661. 193. 103.; Electrical and General Engineering Corporation 
Company, 17, Gracechurch-street, E.O., £579. 

Londonderry.—The Corporation have accepted the tender of 
Willoox and C3., 23, Soutliwark-stre:t, London, aud Vacuum Oil 
Company, Norfolk-etreet, L ndon, for oils ; the R-ason Manuf cturing 
Company, L-wes-road, Brigh'oa, fof meters and demand indicators ; 
General Electric Company, for carbons, tor the Foylehill Hospital. 

Llangollen.—The Llaogolen and District Electric Light and 
Power Compsny have placed contracts as follows: Messrs. Crompton 
ani Oo., steam dyoamos and booster: Messrs, Horusby and C», 
boilers and wster-heater ; General Elvetric Company, switchboa d; 
M.s-rs. Blake and Kuowles, pumps; M«ssrs. D. Davies and Son, 
buildiogs. 

Hornsey.— The Borough Council have accepted the tendera of 
Babcock and Wilcox, Lin, it ed, for water-tubs boilers, at £35,025 ; the 
Wilskemp Smoke C msumer and Fu 1 Ec »-omiter Syndica.e, Limi ed, 
for smoke-coueumieg ap.a'atus, at £:66. 16s. 6d.; and of the 
Gener:] Electric Company, Limited, for engine-house plant, at 
£6,298. 10s. 

Loughborough.—Tbe Town Council have acc»pted the following 
tenders for plant requiied in connection with the clectricity under- 
taking: Messrs. H. and T. Danks Limited, of Netherton, Dudley, 
for the two dry hack boilers, at £1,050 ; Brash E'ectr,cal Engineeriog 


atal, with a complete system of 
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Company, Limited, for the steam turbines and dynamos, at £2,850, 
and condensing plant, at £895. 

Erith —The Urban District Oouncil have accepted the followin 
tenders: Sir Hiram Maxim Company, Limited, for superheater an 
economiser connections and pipework, £932. 10a. ; the Electric Con- 
struction Company, Limited, for the supply of the motors required for 
one year; the British Westinguouse Electric Manufacturing Company, 
Limited, for supply of two 10 h.p. motors at £116. 16s. 


Battersea —The Borough Council have accepted the tender of 
Mather and Platt, at £825, fur clectric pumps and pipes required in 
connecti m with the extension plant at the central electric generation 
station, and Babcock and Wilcox, at £2 060, fur two wator-tube boilers 
similar to those previously supplied one, however, being fitted with 
hand fired furnace. O. A Parsons and Co. are to supply a spare a! mature 
for the steam turbine-dynamo, at £700. 

Various.—The British Westioghouse Electric and Manufacturing 
Company. Limited, report the following contracts: South London 
Electric Supply Corporation, 12 50-kw. and six 18-kw. transformers; 
Coventry Corporation, 12 50-kw. transformers; Islington Borough 
Council, contract for the supply of meters for 12 months; Sydney 
Corporation, the supply of single and polyphase meters for 12 months ; 
South Medomsley Oolliery, a complete electric power and lighting 
installation. 

Poplar.—The Borough Council have received the following tender 
for two 1,000.kw. turbo-driven three-phase alternatipg.curren 
Ene and condensing plaut : 


ruce Peebles and Co., Edinburgh (accepted) —.................. £13.351 
Mather and Platt, Limited nt 14 890 
Pareóns ahd COS ᷑ xx ⁊ LO RR RH DR e EA 14 310 
Richardson, Westgarth, and Coe 13 150 
Willans and Robinson tene 12,074 


London County Council. —The Oouncil have received the following 
tenders for the supply and erection of the 30-ton electric jib crane for 
use at the river wharf, in connection with the Greenwich electricity 
generating atation : 

Ransomes and R:pier, Limited, London (accepted) ...... £3,105 0 0 
Jessop and Appleby Bros., Limited, Leicester and 


e . m ee ra cased vie’ "v 3,111 10 0 
J. Booth and Bros., Limited, Rodley, Leeds 3 334 0 0 
Cowan, Sheldon, and Oo., Limited, Carlisle 3,403 0 0 
G. Russell and Co., Limited, Motherwell. 4,548 17. 0 


London. — The Metropolitan Asylums Board have received h 
following tenders for fire-alarms and telephones installation at 
Oaterham Asylum: 


O O OOO OOOO 8000 — 200800 


F. Hodgson and Oo., 24, Queen Victoria- street, E. O.... £298 0 
Gent and Hurley, 44, Belvoir-street, Leicester (accepted) 322 15 
Cox-Walkers, Darlip gton˖nn . m . $26 0 
Baxter and Impey, Dudley-street, Birmingham  ............ 828 10 
E. Newbald and Co., 18, High- street, Sutton, Surrey. 346 10 
E. T. Mackril] and Sone, Kingsbury- square, Aylesbury ... 375 15 
A. V. Gifkins and Co., 68, Victoria street, 8. W.... 4 3578 0 
J. Sax and Co., Limited 51, Rupert.street, W................ 584 10 
P. Dewhirst, 24, Birley-street Blackpool ..................... 389 0 
J. T. Mayfield and Co., 63 and 654. Cannon-street, E. O. 395 0 
Private Wire and Telephone Installation Company, 

Limited, 5. Palmer- street. S. WMW... RT *. 401 8 
W. J. Furse, Traffic.stree*, Nottingham.............. ......... 480 0 
Tamplin and Makovski, Limited, James street, Haymarket 455 0 
Wright, Metnuen, and Co., 27, Chancery-lane, W.O. O. 462 0 
J. Bakewell and Oo., Limited, 46, King William street, 

BC ocn vasi o aveva Co OnPE ege CoaS ud TAS AQ MUN RN . 493 10 
Willey and Co., Limited, Exeter — P" es... O20 0 
Jackson Bros., The Broadway, Plaistow ...................--... 555 0 
Sherman, Redfern, and Muston, 16 and 17, Devonshire- 

square, E. O . E Ede Dn . 547 9 
National] Telephone Company, Limited, Salisbury House, 

London-wall, E.C. .................. ove „ T 580 0 


Engiueer’s estimate, £520. 
Greenook.—The following tenders have been received for extension 


of generating plant: 
Iaternational Electrical Eogineering Company, London (with 


Brush engines 6 e ai 2,149 
Ditto (with Howden engine) ̃/œ“ . . e. 2897 
J. Fowkr and Ce., Leeds (with Howden engines) . 2,867 
Ditto (with Allen engines) . . "m 2,985 
Dick, Kerr, and Oo., London (with Belliss engines) 5,648 
Ditto (with Willans engines) UU Pn: 3.520 
Ditto (with Allen engine ee q . 3, 235 
Ditto (with Howden enginer )) .. 3,042 
Ditto (with Browett-Lindley engines) ))) .: ꝑnͥ 3 461 
Ditto (with Gourley Bros. engines) ..................... . 2,746 

Brush Electrical Engineering Company, Loughborough (with 
Brush engines) ........ e T 2,910 
Ditto (with Brosh-Parsons turbines) .................. 23, O60 

I. R G. P. and Tel-graph Works Company, London (with 
Bolliss engines) )))) . q . Sese Senece um e Abe NEM aD ere 3 636 
Ditto (with Allen epgines) «C 5, 283 
Ditto (with Howden engintsdꝓddꝓPꝛ75ꝛ7ꝛꝓ i ⁊ Ʒæỹ 3205 
Siemens Bros., London (with Gourley Bros engines) ............ 2 771 
Ditto (Davey, Pax wan, and Oo. 's engines) q 3.088 
Ditto (with Howden euginesacſee d . q 3. 196 
Ditto (with Browett-Lindley engines)))ʒk . 5 499 
Ditto (with Willans engineer eene - 3355 
Ditto (with Allen engints )))) ne 3 296 
Ditto (with Belliss engines) ..................... enne 3, 565 

Industrial Electrical Engineering Company, Hyde (with Allen 
inf, ER KENN E DOLOS eNOQU Bruna OT ,151 
Ditto (with Belliss engines) q e wee 3, 434 
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Ferranti Limited, Hollinwood (Siemens dynamos) .............. 2,980 
Ditto (Silvertown dynamossͤʒ)!;;:' ) ʒp· ) FPFw . ã . 5,360 
Ditto (E. O. O. dynamos)-ꝛꝛꝛ eere 2,567 

Davey. Paxman, and Oo., Colchester (with Johnson and 

Phillips dynamo) . é . 4 4 TUM 2,989 
Ditto (with E.O.C. dynamos)ꝰ ) . 2 3,112 
Ditto (with Lancashire Dynamo Company's dynamo) 3,016 
Ditto (with Thos. Parker dynamos) .. . . 2,990 

T. Parker, Limited, Wolverhampton (with Alley-M'Lellan 

eDgiDsl). quacssotuteoduat diuo eo decken a REGAe PULO PUT UON Ce Y. 2.915 

itto (Davey, Paxman. and Oo. s engines) . 2,998 
Ditto (with Belliss enginess ))) eere 5,524 

Lancashire Dynamo and Motor Company (with Alley-M'Lellan 

85 "——— M —— Tm ~ 2,924 

itto (with Bolliss engine Z.. . 5.620 
Ditto (with Browett- Lindley engines))))))) 3 431 
Ditto (with Howden engines) 2 5,133 
Ditto (with M. Paul and OCo.'s engines) . 2.454 
Ditto (with Willams engines) . 3 420 

Bruce Peebles, Edinburgh (with Belliss engine) . 3 464 
Ditto (with Willans engines) . 2. 35,266 
Ditto (with Howden engines) . 5 3,063 
Ditto (with Gourley engines)... ............. seccsecevscsecssseces 5,667 

Electric Oonstraction Company, Wolverhampton (with Gourley 

ne: C F e 2,815 
itto (with Howden engines) ... —............ q 5.139 
Ditto (with Willans enginee)................... eee nne 3,424 
Ditto (with Belliss engines) ........... e 3,585 
Ditto (with Allen engines).............. TEE DE 3,317 

J. P. Hall and Oo., Oldham (with Bellies engines) ............... 3.780 

O. A. Parsons, Newcastle (with Parsons turbine) ...... EE 3.000 

Somn and Oo., Chelmsford (with Gourley engines) ......... 2 611 

itto (with Belliss engi ae). 24 3,461 

Johnson and Phillips, London (with Davey, Paxman, and Co.'s 

engines) „ 9 . . . . . . . 2,945 
itto (with M. Paul and Co.'sengines) ....................-... 2,361 
Ditto (with Sissor engines) .........................- sued. 3 631 
Ditto (with Belliss eogine:)7)·zꝝ . 5,487 
Ditto (with Browett-Lindley engmes))))) . e .. 3,406 
Ditto (with Allen engines“ ))) ... 3.197 
Ditto (with Howden engine») / T 3.027 

Browett-Lindley, Patric roft (with Siemens Bros. dyoamoe)...... 5,446 
Ditto (with Lanes. Dynamo Company's dynauos)............ 3,413 
Ditto (with Fowler dymamos)...................:cccceeeeceeeeenees 3,206 
Ditto (with I E.E. dynamos ))U!: . 3, 257 
Ditto (with Johnson and Phillipe dynamos ) 3.476 
Ditto (with Mather and Platt dynamo) 5,455 

Lshmeyer Electrical Company, London (with Browett-Lindley 

ef eren E Cugat endi iUnd Sa nd Kee RATEN CEN 5,258 

itto (with Belliss engine .....-. ERNE 3, 555 
Ditto (with Howden engines 2 2, 904 

General Electric Company, Birmingham (with Davey, Paxman, 

and Oo.'s engines) T RN Ves Shox 8 2,880 
Ditto (with Howden engines 2 . 3,020 
Ditto (with Belliss engineeeai-n.n-n-n-n-n--n eere non 3 457 

Electrical Company, London (with Howden engines) 2,943 
Ditto (with Allen engines) 2 3, 053 
Ditto (with Willans engines) ))) enr 3.152 
Ditto (with B -llisa engines) q rm 3 350 

Mather and Platt, Salford (with Allen eugines)................... . $506 
Ditto (with Howden engines) | ............. . . . . 9,113 
Ditto (with Browett-Lindley engines). . . 3 490 
Ditto (with Willans engines) . . es» 3 510 
Ditto (with Belliss enginessss)))))))) eene 3,737 

Mavor and Ooulson, Glasgow (with Gourley engines) ........... 2,691 
Ditto (with Belliss engines) VFC 3 576 

Royce, Limited, Manchester (with Belliss engines) ............... 3 950 
Ditto (with Belliss engines) ꝑ eere 3.690 

British Westinghouse, Manchester (with [allies engines) 3.473 
Ditto (with Howden enginess-- -;); . 3.150 
Ditto (with Paul enginessas ) eene 2,453 

J. and H. M' Laren, s (with Siemens dynamos) . 4,940 


British Electric Plant Company, Alloa (with Willans engines) 3,559 
Ditto (with Belliss engine . mee ,951 


Hammersmith.—The Coun^il have rec-ived the following tend-rs 
for supplies for the next 12 months : Smokeless coal (accepted tenders 
ocly)—!arge best Welch smokeless coal, deliv-red at wha'f, per ton, 
(free bnrning), M. Cory and Son, Powell Duffryn Navigation 17s 54., 
Nixon's Navigation 184 6d., (ha d dry) Crynant or equal 153. 8J., 
Fforshwen 174 91. ; Tero’ and Thro’ best W. Ish smokele s, free 
buroing, O. J. Huxtah'e, sm*1l Tredegar. 124. 444d. R bber goods — 
G. Argus and Co. £20. 7s. 10d. (accepted): E. M: rray and C.., 
£70. 178. 13. ; J. T. Wi ks and Co., £21. 16s 7d ; F Bird and Co., 
£21. 18». 11i.: Wuleox aud Co., £23 18. 8d.; Cro ger Bros. 
£21. 17s ; 8t Helens Cable Compan:, £28. 1s. 10d. ; J. Gi'-b and 
Oo., £28. 19». ; Mac‘arlane and Co., £31. 1s 44.; D x ne Company, 
£36 9s  To^l-—7. Gibb and O», £81. 1s. Ad.; F. Bird and Co, 
£85. lls. 5d.; J. H. use. £100. 9s. lid. («ce ped); Buck and 
Hickman, £103 14s. 943. ; Pf il and S ns, £104. 7s. 444. ; W. H. 
Willeox and €o., £105. 17s. 7d.; B. Hunt, £116. 4. Gauge 
g'asss—J. Gibb and Co., £6. 58. 9J. ; J. W. Pimb'ett and Co., 
£6. 10:. 2d. (accepted, local firm) ; G. Angus and Co., £6. 13s. 5d. ; 
W. H. Wille»x, £6. 17«. 6d. ; North Eastern Rubber Company, 
£7. 3:1 ; Buck and Hickman, £7. 13s. 51.; M»cfarlane and Co., 
£10. 6s. 2d.; Crosger Bros., £11. 1s. S:rews—J. Gibb and Oo., 
£28. 18s. 10d. (accepted); Buck and Hickman, £37. 19s. 4d. ; 
Pfeil and Sons. £41. 11s. 24d ; J. House, £155. 6s. 7d. 
Carbous—De Grelle, Houdret, and Co., £138. 10e. 7d. ; Sloan 
Electrical Company, £139. 18s, 11d. ; F. Henrion, £141. Os. 10d. ; 


Johnson and Phillips, £153. 12s. 2d. ; Brash Electrica] Engineering 
Company, £156. 14s. 6d. ; General Electric ommy, £160. 18e. 2d. 
(accepted); International E'ectrical Engineering Company, £175. 
6s. 9d. ; A. N. Bell and Co. £192 8e. 1d. ; G. Braulik, £201. 16s. ; 
International Electric Company £204 ; Reed's Electrical Engineering 
Supplies Co» pany, £266. 153 7d.; Berrv, Skinner, and Co., 
£296. 95. ; Siemens Bos. and Co., £346. 17s. 3d. House s rvice 
boxes--Cowans Limited, small size 158., large size £1. ls. 6d.; 
Callender's Oable Company, small s ze £1. 1s. 6d., large s ze £1. 68. 61.; 
Presburd and Burt, small s ze 16e. Id., medium size 188. 44., large 
rize £1. 1s. 7d. ; Sunbeam Lamp Company, large size. £1. 17s. 6d. ; 
8. Dixen and Co., large size, 19s. 61. ; Spark and Co., large size, 
£1. 58. 64. ; Elect ic and Ordnance Accessories, small siza 18s., large 
size £1. 154. 6d. ; Keighley Eleet ; io Light Company, small size 13s. 
and 14s., mediam size 14s. 6d. aud 16s., large size 15s. 6d. and 17s. ; 
Johoson and Phillips, large size, 19s. 10d. ; Reason Manufacturing 
Oompany, arge s ze, 15s. 6d. ; St. Helens Cable Company, la'ge size, 
£1. 5s. ; Henley’s pci ia Works Company, small ze lis. 6d., 
large size 17s. 6d. (ace Meter boxes (25 amperes)—S mplitied 
Un-erground Conduit Company, £1. 2s. ; Cowans Limited, £1. 15s. 6d. : 
Webster aud Co.. £5; S Dixon and Co., £1. 1s. 6d. : Dorman and 
Smith, £2. 24. 6d. ; Berry, Skinner, aud Co., £1. 3s. 6d. ; J: hnson 
and Phill:pa, £1. 193. 6d.; Rewon wc m er Company, 
£1. 6s. 6d.; St. Helens Cable Company, £l. 1s. 6d. ; Heulev's 
Telegraph Works Company, 19a. 6d. (accepted) Aleo tendered : 
Cowans Limited, 50 amperes £1. 17s. 6d., 80 amperes £1. 192. 6d., 
150 amperes £2 6s. ; and Henley's, 50 amperes £1. 4s Meters 
Verv varied figures were quoted under this heading. The tender of 
the British Thomsoo-Houston Company for 100-type induction meters 
was accepted. Their 1 15 were as follows: 5 am 82. 5, 
10 amperes £2. 7s. . 15 amperes £2. 10&, 20 to 40 amperes 
£2. 12s., 50 amperes £3. 15s. In order to show how the other quota- 
tions were we give tbe prices for 10 and 50 amperes respectively : 
International Electric Company, 10 amperes £2. 2s., 50 amperes 
£2. 10:.; British Thomson - Houston Company, 10 amperes 
£2. 7s. 6d., 50 amperes £3, 15s. (accepted); G. Braulik, 10 amperes 
£2. 3s., 50 amperes £3. 12s. ; Brush Electric Eogine riag Company. 
10 amperes £2. 8s., 60 amperes £3. 7s, 6d. ; Electrical Company 
10 amperes £2. 10s. 8d.. 50 amperes £3. 17s. 6d. ; Chamberlain and 
Ho kbam, 10 amperes £2. 10e., 50 amperes £4; Ferranti Limited, 
10 amperes £2. 8s.. 50 amperes £2. 16:,; Bastian Meter Company, 
10 amperes £2. 163., 50 amperes £4. 9s. 3d.; Witting, Eborall, 
und Oo., 10 amper's £3. 2s. 3d.. 50 amperes £5. 5s. ; Key Engineering 
Company, 10 amperes £3. 23, 9d., 50 amperes £5. 5a. 6d. : British 
Westinghouse Company 10 amperes £3. 16s. 10d., 50 aniperes 
£4. 5s. 6d.; General Electric Oompany, 10 amperes £4. Ge,, 
50 amperes £5. 8s. 6d. Electrical goods (accessories) —G. Braulik, 
£20. 3s. 4d.; Edison Swan United Oompany, £20. 3s. 9d. ; 
Berry, Skinner, and Co., £20. 9s. 1d.; General Electric Com. 
pany, £20. lls. 3d. (accepted, locs] firm); Emanuel and Sons, 
£21. Os. 3d.; Johnson and Pbillips, £23. 5s. 11d. ; Hiram Maxim 
Electric and Eogineering Company, £25. 11s. Ojd. Ineulating—- 
Ge»eral El-ctric Company, £22. 12s. 81. (accepted); R. Woods 
and Co., £22. 17s 4d.; Siemens Bros. and Co., £24. 10s. ; 
G. Branhk £26. 4«; B itish Insula ed and H. Isby Cables, £25. 11e. ; 
W. T Hevley's O myany £26. 2s. 8d.; E. Roberts, £28; Emanuel 
and Sons, £28; Sr. H lens Cable Cumpauy, £39. da.; E. Murray 
and Co., £49. Also Connolly Bros., Berry, Skioner, and Co., 
aud J. T. Wicks and Co. f r a few wems only. Insu'a'ed wires 
An: hor Cable t ompanv, £2°9. 7s. 10d. (accepte); Johnson snd 
Phillipe, £280. 10e. 9d; Liverp ol Electric Cable Con pany, £283. 
198. 6d.; W. T. Gl ver and Co., £287. 1s. 5d.; British Iusulated and 
Heleby Cables, £298 7s. 1d; Si mens Br s. and Co., £323. 
Qs. 10d.; General Electric Company, £323. 14s. 8d.; Western Electric 
Company, $325. Os. 10d.; Connolly Bros., £335. 4s. 9d. Also 
St. Helens Cable Company, W. T. Henley's T-legraph Works 
Company, Berry, Skinner, aod Co., W. T. Dennis and Co., 
Uraigpark Electric Cable Company, Sir Hiram Maxim Electric Com- 
pany, and G. Braulik for a few items only. Aro lamp accessories— 
Johnson and Phillips, £10. 5s. 9d. (accepted). Arc lamp globes and 
shades—. Johnson and Phillips. £42. bs. ld. (accepted); General 
Electric Company, £52. 15s. 6d.; S'emens Bros. and Co., £79. 
le. 4d. Also Emanuel and Sons, for opal shades only. Brushes 
and brooms—F. Bi d and Co., £40. 12s 6d. (accepted): Buck and 
Hickman, £48. 13s. 4d. Packing and jointing materialsa—W. H. 
Willcox and Co., £92. 118. 10d. (accepted); J. Gibb and Co., 
£94. 18s. 11d : J. W. Pimhlett and Co., £96. 17e. 8d.: F. Bird and 
Oo.. £97. 13s. 6d.: Wallach Bros., £102. 33, 01d.: G. Angus and Co., 
£1C6. 9a. 1d.; E. Murray and Oo., £109. 17s. 51; Oroager Bros., 
£112. 18s. Macfarlane and Co., £113. 10s. 31. Also British 
Asbestos Company, St. Helena Cable Ormpany, J. T. Wicks and 
Co., Cape Asb:stos Ormpsnv, D xine Company, Bagshawe and Co, 
and Kli! ger and Co. for a few items oplo. Commutator hrushe.-— 
R. Woo^s and Ca., £8. 12s. 3. C. R. Heap. £8. 158 94.; A. A. 
James. £8. 17s. 51. (accepted); B:ush Electrical Company, £9. 3a.: 
Gener-] Electric Company. £9. 98 1d.; Buck and Hickman, £13. 7s. 
Incand: scent elect:ic lemps (for whole of items) - R- id's Electric and 
Epg'veerng Supplies Company, £107 1s; Hiram Maxim Electri» 
Engineering Company, £125. 11s.: General Electric Oempany, 
£179, 12s.; Cryselco Comrany, £185. Os. 6d.: Sunbeam Lamp C. m- 
pany, £196. 43. 6d ; W. H. Davey and Co., £194. 17».; (for incau- 
descent Jamps only)—Reid's Electric and Engineering Supplies C: m- 
pany. £31. 5s. 6d.; Premier Eloctric Lamp Company. £23. 15s.: 

ryselco Company, £35. 6s 6d.: B:ush Elec rios] Company, £36. 6s. : 
Hiram Maxim Electric Engineering Company, £39 ; British Them :ox- 
Houston Company, £44. 12s. 2d.; General Electric Comuany, 
£45. 9a. (accepted) : Zurich Incandescent Lamp Company, £47. 2. : 
W. H. Davey and Co.. £49. 7s.; Sunbeam Lamp Com) apy, £19. 16s. ; 
Edison and Swan United Electric Lamp Company, £54, 18:.: also 
G. Braulik for one item only. 
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BUSINESS NOTES. 


TRACTION. 


Leith.—The preamble to the Corporation's Bill has been proved. 

Swindon. —The construction of the tramway system is proceeding 
apace. 
Hull.—The Oorporation trams have been running four years, and 
£62,000 have been paid over to the rates. 

Stockport. —The Board of Trade have inspected the Cheadle.Gatley 
extension, and the service has commenced. 

Pemberton.—The District Council have received sanction to borrow 
£16,155 for the construction of tramways. 

Bristol .—The prosecution of the tramways company for over- 
crowding continues, nine conductors being fined last week. 


Preston-Horwich Tramway.—The Preston, Ohorley, and Horwich 
Tramway Bill has been read a third time in the House of Lords. 


Luton.—The Town Council will inspect the proposed tramway route 
on the 14th inst., preparatory to an application for a provisional order. 


Metropolitan Electric Tramways, Limited. —Particulars of the 
s of £360,000 44 per cent, debenture stock at par appear in another 
column. 

Walthamstow.—The construction of the tramway, which is esti- 
mated to coat £180,000, has been commenced, and it is expected that 
the line will be completed in six months. 

Bristol.—The Warmley Rural District Council have now assented to 
the proposed extension, and the Bill as drawn, except for the exclu- 
sion of tramways 7 and 9, will go before a Select Committee. 


Southport-Lytham Tramway.—The Southport-Lytham Tramway 
Bill, which authorises an extension of time to acquire land, eto., has 
been reported for third reading by a committee of the House of Lords. 


Lifeguards.—Within the last few days two children have been 
saved from serioua injury by lifeguards. In two other cases the 
children became entangled with the lifeguards, and were dragged along 


with fatal results. 

 Douglas.—The Corporation has this year devoted £2,350 to the 
relief of rates, The Chai 
there was every reason to believe that the prosperity of the tramway 


undertaking will continue. 


Weaton-super-Mare.—The first section of the Weston Grand Pier 


is being rapidly pushed forward, and, with the pavilion, will be opened 
in June. Access to the pavilion from the far end of the pier will be 
facilitated by electric trame. 

Dumbarton-Balloch.—The local authorities have not yet come to 
a decision with respect to the proposed electric tramway. If they are 
not disposed to adopt the scheme, the Electric Supply Corporation are 
ready to step into the breach. 

Southampton. — A section of the track laid down for the Corpora- 
tion in 1889 1900 is to be relaid at a cost of £8,300, beyond which it 
is estimated another two miles will have to be similarly treated during 
next year at an equal or greater outlay. 

Paisley. —The eastern section of the electric tramways system, 
from Hawkhead to the Cross, has been completed, and one of the 
Glasgow Corporation cars has traversed this portion of the system. 
Everything seemed to work satisfactorily. 

. Greenwich.—At the last meeting of the Borough Oouncil it was 
reported that the sccounts with respect to the contract for paving the 
tramway margins in the borough had now been made up, showing 
the sum of £7,998. 14s. 9d. due to Mesere. Fry Bros, under their 
contract. 

Ossett.—The Corporation's application for a provisional order to 
constract tramways which would link up the neighbouring districts 
was before the Board of Trade last week, when the evidence was taken 
and arguments heard. The Wakefield Light Railway Oompany are 
opposing. 

Exeter.—The City C.uncil have instructed the Tramways Oom- 
mittee to enquire and report as to the desirability or otherwise of 
entering into arrangements with a company or other body of under- 
takers for the purpose of renting and working the tramways when 
const: ucted, 

Broughty Ferry.—The Commissioners have found the preamble of 
this Sill proved, clauses being subsequently adjusted. The moral is 
poivted from this in some quarters that if the railway companies are to 
comp ‘te with the tramways in the matter of suburban traffic, they too 
must adopt electrification. 

Berlin-Hamburg Scheme. —It has been definitely decided to post- 
pone sine die all idea of constructing the much-talked-of ‘‘ high-speed 
electrio railway " between Berlin and Hamburg, which was to have 
reduced the time cf the journey hy one half. The authorities have 
come to the conclusion that the project is unfeasible. 

Platform Iovontion. —It is reported that an American engineer bas 
devised a moving platform for railway stations, which will glide at the 
same speed as a passing train, and permit passengers to entr or leave 
the cars with esse and safety, as well as the charge and discharge of 
luggage, without the train stopping for the purpore. 

Brixton.—In order that the electrification of the line between 
Brixton-road and Streatham shall be carried out as expeditiously as 

sible, the London County Council have determined that the service 

tween these points shall be suspended for the two months in which 
the contractors are under obligation to complete the work. 

Mansfield.—The Mansfield and District Light Railway Oompany 
have given notice of their intention to apply to the Board of Trade to 
oxtend for one year from May 13 next the time limited by the Mansfield 


an of the Finance Committee stated that 


and District Light Railway Order, 1901, for the construction and com. 
pletion of tho light railway and works authorised by the order. 


Tyneside, —A trial trip has been made over a new section of electric 
railway from Newcastle to Benton. This is about six miles long, and 
runs through the populous residential districte of Jesmond and Benton. 
This line is expected to be running before Easter week is out, but there 
may be a little delay in regard to the maiu portion of the system due 
to backwardness of the sub-power stations. 


Canvey Island. — A new light railway is being constructed from the 
ferry at Ber fleet Station to the eastern extremity of Canvey Island, a 
distance of about four miles, which will be opened in July. The con- 
tract price is about £48,000. A handsome bridge over the creek to 
connect the island with the msinland at South Berflset, on the 
London, Tilbury, and Southend Railway, is also to be erected. 


Twickenham.—At the last meeting of tbe District Council it was 
stated that the London United Tramways Company would, in order to 
cope with the crowded traffic, run a service of cars from the Fulwell 
depót in the summer, It was remarked that a service from Shepherd 's 
Bush and Hammersmith to Richmond would be very useful. The 
Council decided to ask the company to adopt ld. fares from the 
Orphanage to Cole's Bridge. 

Anglo-Argentine Tramways Co.—The progress made by this 
ny, whose report appears in another column, is illustrated by 


com 
the following figures, which represent the returns for 1833, 1902, and 
1903 respectively : number of passengers, 27,575 011, 27,419,188, and 


35,470,461; number of miles ruv, 4,374,277, 5 988,671, and 6,273,767 ; 
receipts per mile run, 8 78d., 10°20d., and 12:59d.; expenses per mile 
run, 6°64d., 7:66d., and 6°67d. ; number of cars in stock. 374, 388, 
and 280. 

Preston.—The residents of Deepdale and Ribbleton Wards desire an 
extension of the new tramway system slong Ribbleton-lane, from 
Deepdale-road to the borough boundary. On the 24th ult. the Tram- 
ways Committee considered petitions from property owners, ratepayers, 
and residente and received a deputation in support of the petitions. 
Finally che committee decided to defer the matter until they have had a 
year's experience of the working of the routes at present under 
construction. 

Automatic Signals. —The North-Eastern Railway Oompany will in 
a few days commence the use of the Hall automatio signals between 
Alne and Thirsk. Although in extensive operation in Amorica, the 
Hall signalling bas not previously been adopted by any British 
railway. Air at 50lb. pressure is stored in a cylinder at the base of each 
signal post, whilst valves admitting air into the cylinders are operated 
by an electromagnet energised by relays from the track circuit 
with automatic signals. 

Bradford.—The gross receipts of the Oorporation’s electric tramways 
for 1903.4 amounted to £193,000. as against £173,000 in 1902-3. 
The expenditure amounted to £120 000. As a trading copoern there 
would have been £75,000 left for dividend and depreciation, though 
the maintenance of tbe care, permanent way, aud the overhead equip- 
ment comes out of revenue ; £37,900 will be applied to the sinking 
fund and interest, and the balance will be allotted to depreciation and 
such other purpose as the Council thinks fit. 

Newoastle.—The Select Committee of the House of Lords have 
allowed orly one of the tramways comprised in the Corporatiopn's Bill— 
that from the borough boundary to Soots Wood Bridge—and they 
dec:ined to allow the purchase of Scots Wood Bridge by the Corpora- 
tion. With regard to the extension of the quays and the works in the 
Ouse Bun Valley, an arrangement was come to between the parties. 
The committee also directed that the Ohillingham-road should be 
widened as demanded by the Walker Council. l 

Scarborough.— Notwithstanding the inclement weather experienced 
during the past few weeks the construction of the tramways has pro- 
ceeded rapidly, and duriog the list four weeks Messrs. Edmundson, 
the contractors, have completed 3,000 lineal yards of work on the 
streets. The principal section on which pregress has been made is 
from the end of Aberdeen-walk down to St. Nicholas-street, where the 
section up Newborough has heeu slmost joined on. The work in 
Esetborough and on the foreshore has also been continued at à rapid 
rate, 

Erith.—The D‘strict Council have decided that the plans aud speci- 
fication for the bridge at the Lower-road level crossing be altered so as 
to comply with the railway company’s requirements at the approxi- 
mate cost of £500. A site for the car-sheds has been approved. With 
regard to the Bexley-road bridge, the Board of Trade would not allow 
a double line of tramways over this bridge with the kerbs of the foot. 
paths as they ave at present, but required about 6in. taken off each 
footpa h, or the lines interlaced. The Council have decided on the 
former course. 

Underground Fasion.—Mr. R. W. Perks, M.P., chairmain of the 
Metropolitan District Railway Company. remarked the other day that 
there could be no doubt of substaatial econ: mies being eff-oted by the 
amalyamation of the Metropolitan and the Metropolitan Disti iot Rail- 
ways. This would particularly be the ca-e with res; e t to the cheapen- 
ing of the electric supply r. quired for operating the two railways. The 
shareholders of the Me'ropolitan Railway were in favour of amalgama- 
tion. The opposition to the overtures of the Metropolitan Di · ti iot 
came from the directors, and at the prescut time the negotiations were 
entirely dropped, 

Aberdeen —The draft agreement between the Aberdeen Suburban 
Trawwaya Company and the Oorporation has been submitted and 
approved. At the last meeting of the Town OCouocil it was reported 
that the experiment on the Mannofield route of usirg covered-top cars 
had: proved highly successful. The receipts for the past week amounted 
for the new covered car to £43, as against £28, 230, and £31 for 
those without covers, and this increase was not at the expense of the 
ordinary takings. Further experiments in the same direction are con- 
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‘templated. In order to obviate draughts which are experienced in 
certain directions of the wind in the roofed car, it is proposed in future 
to erect sliding doors. 

Poplar Obstruction. — Alderman Ivey, chairman of the Tramway 
Oomnitee of the West Ham Corporation, complained before the 
London Traffic Commission of the avomalous condition of things that 
exist through divided local jurisdiction wi h regard to tramways. 
Speaking of the electrification of the tramway from Aldgate to Strat- 
ford-broad way, he ssid that, owing to the veto of the Poplar Borough 
Council his Corporation were in the awkward position of having to 
work the tramway from Stratford-broadway to Bow Bridge hy horse 
traction as a di-jointed section separate from their new electrical 
ection. If the Poplar Council did not withdraw their veto of the 

erhead system, it was possible that in future passengers would have 
to change cars at Bow Bridge. 

Watford. —The Committee of the House of Commons presided over 
by Mr. A de Tatton Egerton had before them on Friday the Watford 
and District Tremway (Extension of Time) Bill, under which the pro- 
moters sought a further period of yoirs in which to construct and equip 
a line of electric tramways authorised in previous ressions. The 
committee, having heard evidence and arguments, found that the 
preamble was not proved. The Bill was, therefore, rejected. The 
engineers, Messrs. Pritchard and Green, of Birmingham, are presenting 
the plans for the approval of the Urban District Oouncil and the Board 
of Trade, and they intend to proceed with the making of the line 
forthwith, It is hoped that the Urban District Oouncil will be aps 
with their current by August, which is the date mentioned in the Bill 
for construction. 


King’s Norton.—A further conference between a sub-committee of 
the Tramways Oommittee of Birmingham City Oouncil and representa- 
tives of King’s Norton District Council took place the otherday. The 
King's Norton District Council is constructing a new line of tramways 
on the electric trolley system to Pebblemill road, where it will join the 
Bristol-road route, and it is anticipated that the work will be finished 
in a few weeks, The District Oouncil has thought it advisable to lease 
the new line to the British Eleetrio Traction Company until 1911, 
when the Bristol-road lease will fall in. The exchange of views was 
very thorough, and a friendly spirit again prevailed, but it is under- 
stood that no definite agreement has yet been arrived at, as both sides 
desire to take time to further consider the proposals. 


Torquay.—At the last meeting of the Town Council it was reported 
thst, after the Tramways Bill had passed the House of Commons, the 
Lord Ohairman's counsel had struck out the electrolysis clause on the 
ground that last year a similar clause was struck out in the Becken- 
ham case, although it was obtained last season in the cases of 
Exeter and Brighton. He had also struck out the thiid schedule of the 
Bill, which contained the agreement come to with the tramway com- 
ny with reference to the promotion of tramways. The Town Council 
ad until April 20 for lodging a petition. Rep'esentation would 
have to be made to the Lord Chairman so that his counsel's views 
should not obtain, and if that did not result in the rcinstatement of 
the electrolysis clause and the reintroduction of the agreemeat as the 
schedule to the Bill it would be necessary to tak e steps to petition the 
House of Lords. 

London County Couno!l Tramways.— At Tuesday's meeting of 
the London County Council the Highways Committee recommended 
that, in connection with sections of the Council's system in Sonthwark 
and Bermondsey, tenders be invited for the erection, under the Council’s 
supervision, of a temporary generating station at Bankeide, Southwark, 
and for the plant and equipment for same ; and that the committee be 
authorised to enter into an agreement with the City of London Electric 
Lightiog Comp iny for the supply of current at 2d. per unit for the 
working of this plant. Replying to questions, Lord Welby stated that 
the estimated amount of receipts from the tramways for the vear just 
about to end was £578,500. The actual receipts were £498, 363, which, 
with an estimated further receipt of £17,000, madea total of £515 363, 
showing a deficiency of £65,157. We understand that the expenditure 
is also £20,000 above the estimate. 


Pennsylvania.—Sir Weetman D. Pearson bas returned from New 
York with the signed contracts for the East River tunnels, which are 
to be constructed by his firm for the Pennsylvania Railway Company 
at a cost of £4,000,000. There are to be four tunnels under the East 
River to connect New York with Long Island, and the work is to be 
completed within four years. Altogether the railway company will 
spend the vast sum of £20,000,000 on their improvements. Sir 
Weetman remarked that theirs was not the lowest tender, but the 
contracts were given to his firm because they had a good knowledge of 
the work, and the Americans have had very little experience in it up 
to the present. Unskilled men will be employed above ground at 
from 6s. to 7a. per day, and those who work below ground will receive 
from 8s. to 14s, per day. The fact that the contracts have been given 

to a British firm evoked considerable comment in the New York Press. 


Derby —Oonsiderable progress is being made with the work of 
laying down the electric tramways on the London and Osmaston roads. 
The posta carrying the trolley wires have nearly all been erected, aud 
a good portiou of the lines on both routes laid. The car-shed is a 
splendidly-appointed place, with glass roof and interior walls of glazed 
bricks. The new tramcare, which are all built and ready for delivery, 
are of the most up-to-date type. A rumour bas been going about the 
town to the effect that electric tramcars cannot be run up Ashbourn- 
road on account of the Great Northern Ruilway bridge, which 18 very 
low, but it is understood that this difficulty can be overcome, and that 
no doubt in the conrse of time Friar-gate and Ashbourn-road will also 
have the use of the electric cara. There is no difficulty now in obtain- 
ing rails. The Middlesbrough firm who are supplying them are in a 
position to turn out several thousand tons per week. It is expected 
that the electric trams on the London and Osmaston roads will be 
yunning by the end of May, 


LIGHTING AND GENERAL. 


Errol.—The Town Council have decided to borrow £20,000 for 
electricity purposes. 

Salford.—The Town Council have resolved to borrow £25,000 for 
electric lighting works and fittings. 

Mansfield. The Electricity Committee are considering a report by 
the engine cr as to the adoption of time switches. 

Harrow.—The General Post Office are about to open an exchange in 
connection with the Post Office telephone system. 

Whickham.—The Eleotric Lighting Orders (Confirmation) Bill has 
passe: the first reading in the House of Commons. 

Walthamstow.—The Urban District Oouncil propose a further 
expenditure of £40,000 for electric lighting purposes. 

Maryport.— A report from Mr. Nicholson on electric lighting will 
come betore the next meeting of the Urban District Oouncil. 

Brighouse.— A report of Messrs. Lacey and Sillar on -the opos 
electrical installation at the Mill-lane gasworks is under consideration. 


Strathmore.—The report noted in our last issue referring to the 
Blairgowrie scheme has been referred to a committee of the Water 
Trust. 

St. Panoras.—The Borough Council are replacing four of the 
old engines and dynamos with two steam-turbines of 1,000 kw. 
capa»ity each. 

Stoke-on-Trent. —The Corporation have decided to apply for sanc. 
tion to borrow the cost of wiring all the Corporation buildings for 
electric ligating. 

Bethnal Green —The Borough Oouncil have resolved to supply 
electric light, to erect a dust destructor, and carry out other works, 
the total expenditure involved being £200,000. 

Catalogues.—A. W. Gamage, Limited, have issued an extensive 
aud well-arranged illustrated catalogue containing particulars of motors 
and everything that the motist " may require. 

Roller Bearings.—We are informed that ground has just been 
broken and contracts let for a 75ft. addition to the new machine shop 
of the Hyatt Roller Bearing Company at Harrison, N.J. 

Greenock.—The staff of the Greenock electricity works held their 
first annual supper and dance last Friday. Between 70 and 8) couples 
were present. Mr. J. A. Robertson, electrical engineer, presided. 

Bexhill.—The Electric Light Committee have decided to include 
£474 in the next year's estimate, and to apply for an additional £200 
to cover the amount in excess of previous louns already sanctioned. 

Dover.—From the electricity supply company's report it appears 
that if the undertaking had during the past year been a municipal 
concern, the profits made would have left a surplus of £1,203, atter 
paying all capital charges. 

Hull.—The Electric Lighting Committee have decided to meet a 
deputation from the Hull and District Ohamber of Trades and the 
Albert and Myton Wards Ratepayers’ Association with regard to th 
present cha-ges for electric light, eto. l * 

Wisbech —The Town Council have decided to accept the terms of 
the National Elestric Construction Company, Limited, for electric 
hghting in the borough. At a subsequent meeting of ratepayers a 
resolution was passed in opposition to the scheme. 

Bristol —Extensions of the mains have been sanctioned in Elgin. 


park, Park- row. Wella- road, Unity-street, St. Nicholas-road, and Bed- 


cl fl-parade West, aud an experiment will be made in Chantry-road 
with Nernet lamps instead of the incandescent lamps at present in use. 


Heokmondwike.—The m nutes of a special meeting of the Elec- 
tricity Committee, recommending the expenditure of a further sum 
of £5,0C0 on plant for the production of current, came before the 
Ui ban District Council on Monday, and were referred back to the 
committee, 


Llangollen.—He:ent contracts placed by the Llangollen and 
District Electric Light and Power Oompany appear in another 
column. The consulting cogineers are Messrs. E. Bremner Smith and 
Bremner, of Oswestry. It is anticipated that the supply will commence 
in August next. 

Simplex Steel Conduits.—The Simplex Steel Conduit Company, 
of Birmingham, Manchester, and Norfolk-street, Strand, W. O., have 
issued an embossed trade-mark show card, and we are asked to say 
that any of our readers who desire copies of the same will be supplied 
by the company free of charge. 

Fulham.—It is proposed that the rate collectors be relieved of the 
duty of collecting the consumers' electric lightiog accounts, and that 
a collector of electric lighting accounts be appointed in the finance 
department under the control of the borough treasurer at a commeno- 
ing salary of £150 per annum, rising by annual increments of £10 to 
a maximum of £200 

London Gazette.—A general meeting of the mem bers of the Trafford 
Power and Light Supply, Liraited, will be beld at Prudential-building», 
78, King street, Manchester, on April 29, at 5 p.m , to have an account 
laid before them showing the manner in which the windiug-up has 
been conducted and the property of the company disposed of, and to 
determine the manner in which the documents shall be disposed of. 
A general meeting of the Manchester Electrical Works, Limited, will 
be held at 147, Leadenhall-street, London, on April 29, at 5 p.m., to 
have an account laid before them showing the manner in which the 
winding-up has been conducted and the property of the company dis- 
posed of, and to determine the manner in which. the documents shall 
be disposed of. A second and final dividend of 57,d. per share has 
been declared in the estate of the Electric Lamp Regenerating Com- 
pany, Limited, 3, Orown-court, 62, Old Broad-street, London. Payable 
any day, except Saturday, between 11 and 2 at the Official Receiver’s 
Office, 55, Carey-street, Lincoln's.inn, London, W. C. 


THE ELECTRICAL ENGINEER, APRIL 1, 1904. 


— cc 


549 


Hammersmith.—The Guardians have decided that a committee be 
appointed to visit the Islington parish infirmary at Highgate, for the 
purpose of inspecting the electrical installation there. The Buildiog 
Conmi'tee have now under consideration the question of the electric 
installation for the new workhouse and infirmary buildings. 


Dundee.— The revenue of the electricity department, it is expected, 
will amount in May to nearly $7,000. Thus a surplus of £500 would 
acorue, which it is proposed to devote towards the reduction of the 
price to the smaller consumers. The present rates are: to consumers 
of under 20,000, 44d. ; and to consumers of over 20,000, 254. per unit. 


Ashington.—The electtie lighting scheme in the district is now 
almost completed. Nearly all the lamp: have been connected with 
the mains. The number of lights for public lighting purposes has been 
doubled as compared with. the old method of illum nation. Many of 
the churches and publio halls in the district have adopted electric 
lighting. 

Private Bilis.—The Metropolitan Railway Bill, the Cambrian 
Railways Bill, the West Metropolitan Railway (Abandonment) Bill, 
and the Tyneside Tramways and Tramroads Bill have been read a 
third time in the House of Lords. In the House of Commons the 
Torquay Tramways and the Govan Burgh (Electricity) Bills have been 
read a third time. 

Falkirk.—The North British Railway Company have asked the 
Town Council for terms of a supply of electricity for their Grahamston 
Station and goods yard, and probably the High Station. They would 
require at least 35,000 units per annum, and the matter has been 
remitted with powers to the convener, the town clerk, and resident 
electrical engineer. 

Lincolnshire and Yorkshire Electric Power Bill.—The Com- 
mittee of Selection in the House of Commons have appointed the 
followiog members to consider the above, among other private Bills: 
Mr. Cawley (chairman), Colonel Denny, Dr. Hutchinson, and Mr. 
Remnant. The committee will meet for the first time to hear counsel 
and take evidence on April 13. 

Tylorstown.—Messrs. D. Davis and Sons contemplate installing 
electric plant at Tylorstown for the working of the machinery at their 
four pits at Ferndale and Tylorstown. The pumping engines at Tylors- 
town are at present worked by electrical powers. Eagineers from 
Germany have been consulted on the matter, and have visited the 
place with the object of reporting on the scheme. 


8t Austell.—The National Provincial Electric Oorporaticn, 
Limited, have forwarded to the District Council particulars of the 
p ls re the installation of electric light at St. Austell to be carried 
out before May. The Oouncil in consequence decided to withdraw its 
request to the Board of Trade to revoke the order on condition that a 
guarantee be given that the company would supply electricity within 
six months of that date. 

Wireless Telegraphy.— We are informed that recently wireless 
messages were sent and received in perfect order from the naval station 
at Hehgoland to a boat laying in Hamburg Harbour, and also to a 
Dutch station erected in a wharf building at Amsterdam. Although 
the distance, 180 miles, is not large, the fact is interesting as the matter 
has been accomplished by means of the ordinary appliances supplied to 
small naval installations. i 

Finchley.— The Urban District Council have approved the following 
estimate: generation, £476 ; distribution, £50; public lighting, £64 ; 
management, £510; instalment on loans and repayment, £193. 
9s. lld.—total, £1,084. 9s. 11d. Lees estimated receipts, £770; 
estimated deficit, £314. 9a. 11d. The estimated receipts from private 
houses during the nert year are £395. The workmen's dwellings are 
to be wired at an estimated capital cost of £245. 

Retford (Notts)—The Town Clerk, reporting at the last Town 
Council meeting as to the provisional order for supplying electricity, 
said thc time had expired, and the Board of Trade had intimated that 
they would not permit it to be extended much longer. The Oouncil 
had made arrangements with the Derbyshireand Notts Electric Power 
Oompany to bring the electric supply to the boundary of the borough, 
where the Oouncil would take control and distribute. 


North Wales Electric Power Bill.— When the North Wales 
Electric Power Bill came before the Standing Ordera Oommittee of the 
House of Lords last week, the examiner reported that the promoters 
had not complied with the Standing Orders in describing the various 
works. The committee suspended the Standing O:cders and allowed 
the Bill to proceed, the agent stating that the parties had come to an 
agreement, and that the representative of Sir Richard Bulkeley, the 
petitioner, was present in the room, 

Wimbledon.—The Electric Lighting Committee approved the esti- 
mate of capital expenditure for the 12 months ending March 51. 1905, 
amounting to £6,600. The District Council will apply for sanction to 
the borrowing of the amount required as follows: mains, £4,000; 
transformers, £500 ; sub-stations, £800; meters, £1,200 ; law costs, 
etc., £100—total, £6,600. The electrical engineer has been instructed 
to proceed forthwith with the covstruction of the underground sub- 
stations in Somerset-road and Lower Downs-road. 


Thornbury.—The clerk (Mr. H. P. Thurston) reported at the last 
District Council meeting the result of an interview which Mr. T. King 
and himeelf had hed with the Hon. F. L. Pelham at the Board of 
Trade Office in London last week, with reference to the proposed 
Electric Powers Bill. The difficulty of the scattered area was dis- 
cussed, and also the question of the several parishes in the district 
contributing to the cost without receiving the benefits of the Bill. He 
(the clerk) was of opinion that the District Council would be granted 
the powers asked for. 

Stirling.—The engincer is preparing an estimate of capital required 
in excess of that ady borrowed, the estimate to include any 
prospective works. The last monthly report by Mr. Hanson, the 


engineer at the power station, shows that for the four weeks endin 
Feb 20 last 24,869 units were generuted at the station. as compar 
with 21,789 for the corresponding period of 1903. Estimated by 
equivalent 8 c.p. lampe, the number was12,337 The total number 
connected for &ll purposes was 15,401, as compared with 10,364 for 
the same period last year. 

Hornsey.—The recent electrical exhibition promoted and held by 
the Council at Crouch Ead was very successful, and produced a number 
of new castomers, including an order for the wiring of 60 houses in 
Muswe!] Hill, and others at Woodland-rise and Wo dland-gardens, 
Highgate. The entire cost of the exhibition, including the supply of 
electric current for the many lamps and motors, was d:f:ayed by the 

ayment for stall space by the firme exhibiting fittings and appliarces. 
Hornsey has now 411 private consumers connected up, the total number 
of lamps connected being 24,419. 

Clewer,— At a recent public meeting the following resolutions were 
passed: ''(1) That the Lighting and Watching Act of 1833, for the 
whole of the parish, be adopted ; and that the Perish Oouncil draw up 
a scheme to be submitted to another meeting of parishioners." The 
subject was introduced by Mr. G. Carter. (2) That this meeting of 
ratepayers is of opinion that it is of absolute necessity that a scheme 
be sdopted for the collection of refuse, especially with regard to those 
parts thickly populated, where not sufficient space exists for the proper 
and safe disposal of such refuse.” 

Malvern.—The electric lighting works were opened on Thursday 
week by Sir H. Lambert, chairman of the District Council. Powers 
were obtained in 1890, and in 1899 the Board of Trade threatened to 
revoke the order if stepe were not taken to carry it into eff-ct. 
Eventually a echeme was approved, providing electric lighting works 
and refuse destructor, to be erected at the old gasworks, in Pickers- 
leigh-road, at a cost of £17,000, and this has now been sati-factorily 
completed. Mr. W. H P. Maybury is the surveyor and gas and 
elect: ics] manager, and Mr. J. H. Crowther the consulting engineer. 


Newport.—The Newport Ohamber of Oommerce have adopted a 
resolution askiag for the provision of teleptione call boxes at the 
principal railway stations throughout the country. To the request of 
the Newport Chamber that suh call offices should be opened at the 
chief stations in South Wales and Monmouthshire, favourable replies 
had been received from the Post Office, the National Telephone Oom- 
pany, and the Great Western Railway Company. The Post Office 
asked fot the namea of stations at which such facilities wére asked for, 
and the chamber resolved to suggest the chief stations from Hereford 
and Gloucester to Swansea, including the Rhondda and Monmouth- 
shire valleys. 

Erith.—The resident electrical engineer in his last report states 
that the cost of renew«ls and attendance upon the Nernst lan ps fitted 
in the public lampe during the past year had been £847, that of this 
sum £450 was made up of wages and £397 was for renewals, which worked 
out at an average of £1. 2s. per lamp per annum for attendance, aud 
19s. 9d. per lamp for rene ale alone, or a total charge of £2. 1s. 9d. 
per lamp per annum. It is proposed that the Nernst lamps in the 
public lampe be replaced, as . out, by incandescent lampe, 
two 8-o.p. incandescent lamps to be fitted in the place of one -ampere 
Nernst lamp, and three 8-c.p. incandescent lamps in the place of one 
4 ampere Nernst lamp. 

Birmingham.—The Electric Supply Committee will this week con- 
sider their report to the Oity Council, They will probably recommend 
the Council to proceed with the erection and equipment of a generating 
station on the site of the old general hospital, Summer-lane. The 
committee have had the matter under consideration for some time, and 
it is estimated that the scheme will cost about £250,0.0. The scheme, 
which has been prepared by Mr. Ohattock, embodies also the equip- 
ment of sub-stations and the laying of an extensive system of uuder- 
ground cables, which bring up the total sum required to over £400,000, 
nearly half of which will be rendered necessary by the future require- 
menta of the tramways department. 

Glasgow.— Recently the Caledonian Railway Company objected to 
the electricity department of the Corporation continuing to take their 
water supply for condensing purposes at Pinkston electric power station, 
Port Dundas, from the Forth and Clyde Oanal unless a sat «factory 
arrangement was come to with the Corporation regarding the height of 
the roof of the Central Station above the bridge which crosses Argyle- 
street. Au amicable settlement has been arrived at regarding the 
matters in dispute between the brace The company now agree to 
give the electricity department all the water they require from the 
canal so long as it is in their power to do so, while the Corporation on 
their part have withdrawn their objection to the height of the roof 
above the Argyle-street railway bridge. 

Glasgow.—The National Telephone Company have made arrange- 
ments for the exclusive right of transmitting by means of the electro- 
phone the performances st the undermentioned theatres and music 
halle in Glasgow—namely, tbe Royal, Royalty. King's, Pavilion, Palace, 
and Zoo Hippodrome. The first church in the dist ict to be fitted with 
the elt ctrophone” connection is Rathe:glen East Uuited Free Church. 
Other churches will be similarly connected. Occupants of private 
residences connected with the National Telephone system in the 
Glasgow district may become subscribers to the ‘‘electrophone” at 
£3. 3s. per annum, with electrophone receivers for the use of two 
persons, extra receivers being supplied at £1. 18. each a year. No 
charge is made for installation or maintenance. 

Torquay.—In regard to the proposed new electric light and power 
station, originally estimated, with machinery, to oost £42,500, it waa 
reported at the Council] meeting last week that at a meeting of the 
committee apf vinted to reconsider the estimate with a view to reducing 
the cost, they had put before them another scheme, in which the 
estimated cost of the buildings was set down at £8,471, as compared 
with £11,105 in the original scheme, The cost of the chimney, 
8ft. 6in. in diameter and 170ft. high, was estimated at £2,300, as 
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pared with £3,147 for the original combined shaft 260ft. high and 
10ft. Jin. in diameter. It was eventually decided to recommend the 
Council to revert to the original site and scheme. After discussion the 
whole question was referred back to the committee. 

Dork‘ng.—The Dorking Electricity Supply Company (Messrs. 

Edmundsone, Limited) have commenced operations this week, and 
the hght has been greatly appreciated. The installation starts with 
a total of 1,500 lampe, representing between 60 and 70 consumers 
being already connected. The charge is made upon the maximum 
demand system, the current being Mpp i at the rate of 7d. per unit 
for the first hour and 4d. per hour after. An alternative of 6d. per 
unit is offered for tbose who desire a flat rate. For power and heating 
purposes the charge is 4d. per unit for the first hour per day and 14d. 
after, or a flat rate of 24d. Tne slot-meter eystem and free wiring are 
also offered. The resident engineer is Mr. C. Lakin-Smith. The pro 
virional order has been leased to Messrs, Edmundsons by the Urban 
District Council on very favourable terms. 
B Bo'ness.—Plans for the erection of the electric lighting power 
station at the east end of Main-street have been passed. The building 
to be erected is partly two storeys in height. The ground floor is to 
be utilised as the battery-room. The first floor will comprise offices, 
etc., for the engineer and office staff. To the rear of the office block, 
the engine-house is situated. The large and spacious building imme- 
diately behind the engine-house and facing north will accommodate the 
boilers, coal stores, and other accessories for the maintenance of the 
plant. A chimney stalk, which is to be of a slightly ornamental 
nature, is to be erected at the back of the buildings at the west side, 
and will be 120ft. in height. The main building will be eatirely of 
freestone. Owing to the engine-house and boiler-house being to some 
extent enclosed with the other buildings, light and ventilation will be 
obtained from the roof. Mr. H. Dighton Pearson, A. R. I. B. A., 17, 
Chancery-lane, W.O., is the architect. 


.—The Urban District Council are promoting a provi- 
sional order enabling them to supply electric light to Oaerphilly town, 
Llanbradach, Aber, and Senghenydd. At the recent Board of Trade 
enquiry, Mr. A. H. Preece, for the promoters, said that since 
last year there had been a great inoreaee in the number of houses in 
the district, that the proposal to providea generating station had been 
abandoned, and an agreement entered into between the Oouncil and 
the South Wales Electrical Power Company to supply electricity in 
bulk at three stated points within the district, at a price of 14d. per 
unit for a minimum supply of 50,000 units per anaum. The order was 
supported by the unanimous resolution of the Council, of public meet- 
ings held throughout the district, of chambers of trade, and of rate- 
payers' associations. The chief witness for the opposition was Mr. 
Hammond, and it was urged that the scheme could not be commercially 
successful ; that outside the railway and colliery companies, who 
would make their own arrangements for power and light, the great 
bulk of possible consumers would be collicrs, and that to avoid show- 
ing a loss on the estimates the promoters had inflated the value of 
current ro a to public lamps and had lowered the outlay on 
sinking fund. 

London County Counoil.—On Tuesday an application from the 
St. Pancras Borough Oouncil for sanction to the borrowing of a sum of 
£28,580, repayable within 42 years, for the extension of mains in 
connection with its electric light installation, was agreed to. The 
Highways Committee were authorised to expend sums, not exceeding 
£7,000 in all, for the provision of a SON electricity generating 
station at Bankside and the purchase of the requisite plant and elec- 
trical equipment for such station in connection with the electrical 
working of further portions of the Councils tramways situated 
in the boroughs of Southwark, Bermondsey, eto. The committce 
were further authorised to obtain tenders for the supply of such 
plant and equipment, and to arrange for the erection, under the 
supervision of the chief officer of tramways, of the necessary temporary 
building at Bankside ; and to enter into an ement on behalf of the 
Oouncil with the City of London Electric Lighting Oompany providing 
(1) that the company shall pee the Council to erect a temporary 
building at the company’s electricity generating station at Bankside, 
Southwark, and to place therein all the necessary plant for the work- 
ing of the tramways above referred to; (2) that the plant in question 
be worked by a staff in the employ of the Council ; and (3) that the 
company be paid by the Council at the rate of 2d. per unit of electric 
eurrent to be supplied for the working of such plant. 

New Issues. 5 are being invited for £50,000 5 
debenture stock at par redeemable at 105 by means of a sinking fund 
commencing in 1906, or the whole may be redeemed at the option of 
the company at any time on six months’ notice at 105, in the Madras 
Electric Tramways (1904), Limited. The company is organised to 
purchase from the Electric Construction Company. Limited, who are 
also the promoters of this company, the Madras Electric Tramways, 
and to carry on the uudertaking. e price fixed by the vendors for 
the property is £120,000, payable at £70,000 in shares and as to 

00 in cash or debenture stock, or both, at the option of the com- 
pany, and does not include any sum for goodwill. Under the articles 
of association there will be no initial public issue. The number of 
directors is to be not less than three nor more than seven. The first 
are Bir H. C. Mance, Messrs. J. W. Barclay, J. I. Courtenay, and J. 
Gray. Qualification, £250. Remuneration, £100 each per annum.— 
An issue of £350,000 44 per cent. debenture stock is being made by 
the Metropolitan Electric Tramways, Limited, the company which 
is carrying out in the northern and north-western suburbs an electric 
tramways scheme similar in extent aud character to that of the London 
United Tramways Company io the western and Thames Valley dis- 
tricte. In addition to ita traction interests, the Metropolitan Company 
owns all the shares in the North Metropolitan Electric Power Supply 
Company, which is authorised by special Acts of Parliament, passed 
in 1900, 1902, and 1903, to supply clectricity in bulk throughout an 
area of 525 square miles, The debenture stock is being issued at par. 


r cent. 


Smoking Conoerts.—The employés of the Robertson Electric 
Lamps, Limited, Hammersmith, held a nioet successful concert in the 
works hall, Brook Green, on March 26. The prizes won hy the works 
fire brigade in the recent London competition were distributed in the 
course of the evening. The cup for the championship of London, won 
hy the works fire brigade, was presented to the winning team. Mr. 
H. Hirst, the chairman of the company, occupied the chair, and was 
accompanied by M s. Hirat and several friends. Among other visitors 
were Captain Miller, the chief of tbe Leyton fire brigade, aud repre- 
sentatives of several of the brigades taking part in the competition. 
Mr. Wilson, the manager, proposed a hearty vote of thanks to Mr. 
Hirst for so kindly taking the chair, and this was carried with musical 
honou s. Veritys, Limited, held a smoking concert in the Council 
Chauiber of the Holborn Restaurant on Friday, Mr. C. S. Northcote, 
M.I E.E., in the obair. A splendid programme was well executed, 
and as a result of the evening a substantial contribution will be 
handed over to the funds of the Verity Atbletic Olab. Sixteen foot- 
ball matches have been played during the seas n, of which the club 
won eight, lost five, ind ree have been drawn. The total number 
of goals scored was 44, against opponents’ 37. Three matches have 
Lain played against Oakfield, two being draws and one a win for 

eritvs. 


Woking.—Mr. F. R. 8. Bircham, chief of the electrical lighting 
department of the London and South-Western Railway, considers the 
Woking Station the beet and most economically lighted on the com- 
pany’s system, with the exception of the signal lamps and ground 
discs —representing 350 globee—which have not yet been connected. 
The company take their current from the Woking Electric Supply 
Company, whose responsibility ceases where their 930 yards of cable 
enters the sub-station of their customers in Maybury-road. The 
energy is p ions at 2,000 volts and is there transformed to 200 
volts—an ordinary working pressure — for the station lighting. 
Another 2,000-volt cable is laid to a second transforming station at 
the junction signal box for supplying the arc lamps in the goods yard. 
Everything is in duplicate, including the switchboard at the gens- 
rating station. The whole of the work on the railway company's 
premises was carried out under Mr. Bircham’s close perso 
supervision. Twenty-two tons of bitumen were used in laying the 
2,220 yards of high tension cable and 4,020 yards of low- 
tension cable. Under their contract with the eleotric supply com- 
pany, the company will take a minimum annual supply of 70,000 
units, As each circuit is metered, the railway compavy will know 
the precise cost of every portion of the installation. There are about 
400 separate incandescent lampe, of 8 0. p., 16 C. p., or 32 o.p., used for 
lighting the station, signal boxes, etc. Except on the covered portion 
of the up-platform—where the lowness of the roof did not permit of 
it—these incandescent lampe are supplemented at regular intervals by 
small arc lamps of 500 c.p., of which there are 51. The latter are 
intended to be used when trains are in the station, and the incan- 
descent at other times. There are 23 large aro lamps on the approaches 
to the station, each of 1,500 c.p. A transformer is fitted to each pole, 
reducing the voltage to about 40, together with lowering gear, which 
automatically cuts off the current, thus allowing the lamps to be 
handled with impunity. On the down side of the station are five 
flame arc amp, of the same nominal power, but giving a warm, golden 
light obtained by the use of '‘salted ” carbons. These have a par- 
ticularly striking effect, but the light does not spread to such a radius 
as that of the ordinary arc lamp. 


PROVISIONAL PATENTS, 1904. 


Marcu 18. 
. An improved saddle for carrying electric cables 
Robert Craig Sharp, 100, Wellington-street, Glasgow. 

. Improvements in the manufacture of oemont for use in 
electric lamps and for other purposes.  Cleminson 
Electric Lamp Attachment, Limited, and William King, 18, 
St. Ann-street, Manchester. 

Improvements in or relating to drum supports for 
electric lamp and other wires. Gregor Ackermann and 
Gustav Engisch, 111, Hatton-garden, London. (Date applied 
for under Patents Act, 1901, March 28, 1903, being date of 
application in Switzerland.) (Oomplete specification.) 

Improvements in and relating to oontrolling devices 
for electric motors. Robert Alfred Marples, 1, Queen 
Victoria-street, London. : 

Improvements in and relating to secondary electric 
batteries, Edmond Commelin and Réné Viau, 1, Queen 
Victoria-street, London. (Date applied for under Patents 
Act, 1901, March 18, 1903, being date of application in 
France.) (Complete specification. ) 

Improvements in galvanic dry cells or batteries. 
Bernard Sherman, 16, Devonshire-square, Bishopagate-street 
Without, London. 


6585 
6600 
6612. 


6617. 


6619. 


6637. 


6646. 

stations. Victor Ammer, 111, Hatton-garden, London. . 
Marcu 19. 

Improvements in or connected with inoandescent 
electric lamps. George Davis, 15, Victoria-street, London. 

Improvements in conducting systems for electrio rail- 
ways. William Casson, 801, Salisbury House, London-wall, 
London. f 

Improvements in conducting systems for electric rail 


ways. William Casscn, 801, Salisbury House, London-wall, 
London. 


6664. 


6667. 


An improved call system for intermediate telephone 
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6071. A flame for purposes of illumination, for power, or for 
heat produoed without the aid of coal-gas, oils, or 
eleotricity. Walter Moores, Frederick Edward Oldfield, 
and Owen George Cooper, 43, Trinity-street, Trinity-tquare, 
Southwark, London. 

6678. Improvements in electrical conductors and coils. James 
Chris Anderson, 51, Deansgate-arcade, Manchester. (Date 
applied for under Patents Act, 1901. April 30, 1903, 
being date of application in United States. ) (Complete 
specification.) 

6679. Improvements in fuses for electric blasting. Frederick 
Render, 5, Bsnk-street, Manchester. (Complete specifi- 
cation. ) 

6884. Improvements in telephone exchange systems. William 
Aitken, Milton-road, Edge-lane, Liverpool. 

6690. An improved push-button controlled electric lift attach- 
ment. John Bush, 90, Lausanne-road, Peckham, London. 

6716. Improvements in electric switches. Allen H. Babcock, 
83, Cannon-street, London. (Date applied for under Patents 
Act, 1901, March 23, 1903, being date of application in 
United States. ) (Complete apecification. ) 

6724. Improvements in electricity meters for alternating 
currents. Hermann Aron, 47, Lincoln’s-inn-fields, London. 
(Complete specification. ) 

6731. Improvements relating to overhead trolleys for electric 
read vehicles and in the arrangement of overhead 
conductors therefor. William Matthew Burlinson, 18, 
Buckingham-street, Strand, London. 

Improved universal joint for electric light fittings and 
the like. Thomas Herbert Marsh and Henry Herbert Stanley 
Marsh, 322, High Holborn, London. 

Improvements in the electro-deposition of metals. 
Sherard Oowper-Coles and Sherard Cowper-Coles and Oo., 
Limited, 82, Victoria-street, Westminster, London. 


Marcu 21. 
An improved lifeguard for electric and other tramcars. 
Hatton Gregory Harrison, 17, St. Ann’s-square, Manchester. 
6792. Improved methed of preliminary treatment for accumu- 
lator plates. Henry Leitner, Lynton, Dartnell Park, 
By fleet. 

6806. Improvements in and apparatus or appliances for the 
manufacture of oonduits for electric cables. John 
Holmes Sutton and Leonard Gregson, 33, Chancery-lane, 
London. 

6811. Improvements in electrical signalling instruments. 
Herbert Watson Sullivan, 19, Great Winchester - street, 
London. 

6832. Improvements in and relating to the electrolytical extrao- 
tion of metals from solutions. John Frederick Webb, 
1, Queen Victoria-street, London. 

Improvements in electro-mechanical cut-outs, 
Ernest Spagnoletti, 55, Ohancery-lane, London. 

Improved means for automatiealy  oontrolling the 
passage of electric currents, James Ernest Spsgnoletti, 
53, Ohancery-lane, London. 

A new or improved terminal attachment for the con- 
ducting wires of electric machines and apparatus. 
Arnold Sauser, 18, Buckingham-street, Strand, London. 
(Complete specification.) 

6857. Improvements in electrical switching apparatus. John 

Rid Dick, Norfolk House, Norfolk-street, Strand, London. 


6747. 


5750. 


6780. 


James 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published April 14, 1904. 


1903. 

6249. Electrical switches known as tumbler 
Sperryn and Wood. 

6337. Electric controllers. Von Kramer. 

6490. Electric switobes. Carolan (General Electric Company.) 

6502. Electric coil-forming apparatus. Carolan. (General Electric 
Oompany.) 

6510. Electrolytic electricity meters. Bastian. 

9635. Electric switches. British Thomson Houston Company, 
Limited, and Wedmore, 

666@. Cradle or snppart for the receiver or hand set of 
combined table and wall telephones. Brander. 

6671. TUNE or electric signalling apparatus. Higgin- 

ttom. 

6718. Controllers for electric cirouits. 

6719. Automatic controller for vob 
Zweigbergk. 

6853. Electric read carriages and similar N Draullette. 

17941. Loose-handle and quick-break combined switch and 
fuse. Whipp. 

$831, Compounding of synchronous alternators for single and 
polyphase electric currents. Heyland. 

90088. Contact makers for electrical recording turnatiles. 
Marsh 


switches. 


Von Zweigbergk. 


circuits. Von 


9811. Methods of winding dynamo-electric machines. Curolan. 
(General Electric Company.) 


11418. Regulators for alternating series arc light systems. 
Lake. (General Incandescent Arc Light Company.) 
11579. Anodes for electrolytic operations. Greenfield. 
11649. Lightning arresters. Carolan. (General Electric Company.) 
19526. Manufacture of electric cables. Dieselhorst and Martin. 
20547. Arm supporter for telephones and the like. Ehret II. 
26273. Controlling devices for electric motors, Kohler. 
28147. Klootrieally-operatod switches or points for eleotric 
railways. Hillyer. 
1904, 


113. Telephones and time recorders therefor. Fürst and 
Kragl. 

193. Equipment of electrically - propelled railway cars. 
Siemens Bros. and Oo., Limited. (Siemens und Halske 
Aktiengesellschaft. ) 

711. Controlling devices for electrically - driven vehicles. 
Elektrizitäts-Actiengesellschaft vorm. W. Lahmeyer und Co. 
(Date applied for under International Convention, June 22, 
1903.) 

2438. Automatic eleotrical switches. Adler. 

2504. Contact shoe for electric railways. Rorenfeld. 

$246. Apparatus for indicating electrically at a distanco the 
movement of a needle. Rover. 

3746, Magnetic devices for gripping and releasing bodies, 
applicable for use with cranes, hoists, winches, and 
the like Reichwald. (Duisburger Maschinenbau Actien- 
gesellschaft, late Bechem and Keetman.) 

4353. E vibrating apparatus for massage purposos. 

offman. 


COMPANIES' STOCK AND SHARE LIST. 


Name. paid. Late price 
Commereial and Industrial.— £ £ 
Alliance Electrical Co.,5 cent. Cum. Pref., Nos.1-70,000 1 
Aron Electricity Meter p.c. Cum. Pref. Shares, 1 T E 1 .. 35/16-5/16 
British Insulated and elb Cables, Ord., 1-100,000 .... 6 6-6 
p Per cant. Cum. Prol, aa ed ——Á——— b . 
44 per cent. Mortgage ‘Debentures .............. 00 10.1 
British Thomson-Houston Co., 44 por bh 1st Mort. Deb. 
Stock, d 8 100 101-103 
British Westinghouse Elec. and Manur., 6 per cent. Pref., 
hr ⁰⁰y 5 . 5344 
— 1 PS cent, xo Debenture Stock Y , 95-96 
Brush Electrical ary, Nos. 1-105,751 .. 2 .. 3-14 
—- Non. Cum., 6 Doi Ga cent, Pref. ............ ee eere 2 ain 
—— 4 per cent. lst Debenture Stock. 100 .. -100 
r cent. 2nd Debenture Stock .............. 100 .. 84.89 
Oallendert ble, Debentures ................ ee rn 100 .. 104-108 
— oOrdinamsmsnssnnsn ee e esset 6 .. 103-114 
——— per cent. Pre. 5 .. 
Crompton and (oo . S 1 
—— b cent. Debentures.................. .ö 100 .. 1 
Edison and Swan United, A Shares 1-99,261 .......... 3 + 
= A” Shares, 61017 139 ........ 5 i 
: per cent. Debentures...............- eee enne 100 7 
4 per cent. Deb. Stock, Re Q 100 .. 78.77 
Electric Construction, Limited, Nos. 1 to 112,100 ........ 2. 1212 
7 per cent. Cumulative Prein im - 5 
4 ver cent. Perp. 1st Mort. Deb, .....coosooececs = -100 
Ferranti Limited, 5 per cent. 1st 5 Deb. Stock, Red. 100 .. 90-96 
General Electric Company ( (1900), 5 per cent. Cum. Pret. . 10. $949 
4 cent. lst Mort. Dob Veni RETE EE US 10 .. 100 
W. T. Henley's Telegraph Works, Ordinary .............. 6 .. 12-13 
44 per cent. porre T ———— A 5 — 6-54 xd 
per cent. Debent urs . 100 .. 107.111 
India Ei Rubber, Gutta Perch. ant and Telegraph Works ...... 10 — 1 -184 
4 per cent, Debentures.................. eere 100 .. 100-1 
Parker, Thos., Limited, Ordinar c ere quas 10 .. 14-15 
Telegraph Construction and M tenanoe................ 18 .. $6 xd 
5 per cent. Bon ds 5666 %% %% %%[ʃõ˙ „ „6% %% %% % %% „„ „„ 290 — 100 -— 101-104 
Electric Lighting and Supply.— 
Blackheath & Greenwich PM Cera. Bak. tna Gorn 5200. 1 į- 
—— 44 cent. Deb. Stk. Certa. - 10 — 115-118 
Bournemouth and Poole, Ordinary .................... 10 . 1241 
— 44 per cent. Cum. Pref., 7,501-15,000 :........... 10 . 941104 
6 per cent, Cum. Second Pref., 15,001-22,500 .... 10 104-114 
per cent. Debenture Btock, Red —— HÀ 100 . 101.1 
Prom ; d Dot) mar let Light and Power Co., 44 per cent. 
35 penatar Pror J UI DE EE d as 104-103 
m an desig ————— M = . 
compton r cent. 5 E = 93-104 
— Oorp., Ordinary, Nos. 1-40, 00 6 # 
——— Nos. 20,001-30,000 .............. eere rr rnnt s 
Cambri bridge Electric Supply Company, Ltd., aoa ree E = iot 
Central Electric tc Supply, La., LA., 4 4 perc cent. Guar Deb. Stock 100 — 106-109 
Charing Cross trand, N. PEE TE T D uu dd 
^ r cent, Cum. Pref. NONAS ĩ ONE HH wale 5. 43 
ar oont, Oam; Prof f d Onus Prat. 1 E 5 5 
——— 4 per cent. Debenture Stock, Red. (Prov. "Certa.).. — 101-103 
Chelsea Electricity Suppl˖ꝛsꝛsꝛ s 6 s 15 
44 per cent. Debentures es 100 . 1061 
City of London, Ordinar̃ //. . 10 . 103-10: xd 
——— per cent. Cumulative Pref. ii. 10 . 15-14 xd 
5 per cent. Debenture Stock .................... 18 — 121-126 
County ot London and Brush Provincial, Ordinaty.. os o. 10 = 84 
unty of London and Brush Provincial, Ordinary........ € 
6 cent. Cum. Pre. d 1115 
44 per cent. Debentures Prov. Certs. All pa; x — 106-109 
Edmundsons' Electricity . Ordinary, 1 ES a 64 
6 per cent, Cum. Preꝶ᷑ iti... PE -6 
gros r cent. First Mort, De)! theless 100 . 103-1 
Electric L . Co. of Aust., m, ,6p.c.Cm.Pf.,1-30,000 5 82.50 
5 per 7 1 Debenture Stock, Rd.... 10 .. 92- 
Folkestone Electric 8u uppiy, Ltd. td, Ord Nos. 1-10,000...... 5 — 5346 
per cent. First Deb. Stock, Red............... 10 — 89.102 
3 Elec lio ERT s Limited, ‘Ord, -13,000 .......... 9 74-84 
e Elec. Lt. "iu Ord.,1-21,000 5 . 11-12 
— or e cmt Deben ure Stock Red. . — 2 2 100 — 105-106 
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Amount $ 
Name, paid, Late price. Name. paid. Late price 
Knightsbridg d Notting Hill 3 x B h 5 : 
Kensington and Kn e and No — — 103-106 ritish Electrio Traction 25 peg 000 & 60,001-80,000.. 10 .. -9j 
London Electric, Ordinary .. 252 2 6 „ 6 „ % %%% „ „ „%%% %% „ „ 60 3 ^ 1-1} „ . benture Stock.......... 100 ee y 125 
6 per cent. Preſłꝛꝛꝛ erre e. 05. 43.8 1d Buenos Ayres an Belgrano Tram., Ord.,1-100,000........ 5 = 25-5 
4 per cent. lst Mortgage Debenture Stock, Red... 100 $8 hb per cene. C Om. Fl., 1-40,000 .............. b = 54-68 
Metropolitan Ordinary G 2 2 26 6 6%%„%%%„%%%„%„„%% i „6 „„ 66 „ 0 ET) 10 — 18-19  — "B'06 6 per cent. Om. ir en 1-27, 500 26 6% % „ „„ ? 2 2 „ „66„ 5 eo 43-5) 
per cent. First Mortgage Dotenture Stock . ... 100 .. 109-113 ‚· . .. . 100 104-107 
per cent. Mortg renee eeeseoesee 100 Da 95 98 Prov. Cert., all paid 6 „ „ „ „ 66 „6 2 2 6 66% 0 (E 100 eus 98-101 
Newoastle -u 5 o Suppl , Ordinary 9 D. 98101 Cape Rleciele Tramways Nos. N AD C là 24 
*.90909090900900000950029^909 (E E E EEE EEE] 4 eos 100 103 stag ees oes ager br he per on m. Pref. 5 e 83.105 
Notting Hill Electric "Lighti "rrt 10 UN 15-14 cent. 1st Mortgage b, 13 000 317) .... 100 1 
per cent. First Mo . Debs Nos. 1-600 (Reg. js zs 99-102 con] ectric Tramways and Ligh , 5 per cent. lst 
Oxford Blectric, Ordinary, 1-96 ana * ? 10. *090s$00902006008 ee oboe Mortgage Debenture Stock, 1 00 ee 101-1C4 
4 per cent. Debenture Stook — ............. e. Me -89 Oork Tramways and Lighting Oo. 285339: l0 a 13-14 
Royal Niactrical Company ree Montres. . — — 5 per cent. Cum. Prei... . iqj10 1112 
Shares M 00 ee 95-102 Debentures *909090990006000000900906000000009090090€0090900900 100 ee 96-99 
Smithfield Markets Electric lo Buppiy, Ltd., d., 1. 12,000. . 5 — 3-34 Dublin United Tramways (1896), Ord., Nos. 8 e». 10 — 10241 
r oent. Deben ture »s00600095990909000960629€9 00 ex 85 — 6 per cent, Prel., Nos. within 1-60 2 2 66 „„ „60 10 es 15-16 
3outh London, Ordinary... ves -= Ja — 54 per cent. Mort. Debs., 1-5,000, Ned. . . .. 10 Low 
dt. James's and Pall Mall, Ordinary, 101-80,080 . 8 s 0D. a 14-1 Imperial ways T. Ta ton 22-224 
cent. Pref. *.,*9€090€3509009200979€ ee . @esngaeneees § [d 8-9 6 per cent. Cum. Pr *e06€9€*€090€80€092000000€0809022832952029 all ee mix 
Urban El MIROR. ee? nary, 8-30,007 @eeeeeveeeee 115 => ae I 1 {Thanet Eisetcie Tram and Lighting. 5 per cent 100 a 11 -114 
r o Supply Co., Ordinary, 8-30, 007 . . — ale o e 0 ways and Lighting, 5 per 
—— 5 per cent. Cumulative Preference, 50, 001-80,000 : ee 5 Cum. Pref., Nos. 50 ool OO n 5. 785 
Westminster, Ordinary 9626 2 66 „„ „„ ae P 1 ECL MM 100 ve t -93 
Dod 8 per cent. Cum. Pret., 110, 101. 138,251. eeeeee ce os 6 ae 61 dderminster and and N e 5 pi 5o -4 
London Valet 1415 8805 ne uum. Fref. Pad VES x as ane 
r cen S tock 6996 2 „464 ee 1-16 
Electric Rallways.— Motropolita: n Electric Trams. ‚Deferred ,1 JOO 001-1, 314, 016 1 . 3/16-5/16 
Centra) London, Ordinary .......... een e. 100 — 92.95 daw Genel teaction O +, 600,001-816,016 . . . . .. s MEL UL 
„ Prei. PITE —Á— Tn 155 — EE 6 per cent. Cum. 8 A a Ve 
ere e -r R " 5 per cent. Mo e Debentures, 1-1,715 (Regd.). 100 : 
— — 4p Lo. Deb. Btock (Prov. Certa., ta., fully paid). 100 — 110-113 d 
City and South London, Consolidated Ordinary . .. 100 — 8 pessum ra Gent Gea Pret. d Ordinary .......... NO cee. IDE 
—— — 4 per cent. Debenture Sto... . 100 — — 109.112 P Elec Tr SISSE per cent, 1 Mort, Deb. Bü m ^ 99 102 
—— 5 per cent. Pref. Stock S. ... . . . . . . 100 — 123-1% 3 S e 7 35,001.40. 000 tk. 100 .. 
C 0 = 119-122 y puede „ 9 
* 300 118-121 S per cent, Qum. Pref., 1 8 (^ n *-090999009009000000€0 C — 1 
—— 5 8 * | r oen ure tock a esa MEE 1 a 103-1€6 
Liverpool Overhead, Sp r sent, Pret. .. 33 Hr iS "Hi Mi South Tant ire Electric Traction and Power Company 
—— (per oent. Mortgage Debentures, Bed. LIHO. — 14 10 IL IM 6 per ceni. Preference =... TILI INE 
Waterloo and City, Ordinary w me =s me me mo ca mo e co mo 100 — — 8991 per F 1 
— £528,093 44 per cent. Debenture Stock. .. .. = 100 p.c. — 100 p.c 
W 8.— 
: ibt in ay š 3s Telephones.— 
ngio- ne, 2662 262 „ „ „„ „6 „6 pM ° 
E ermanent 6 per cent. Debenture Btock, 1688... . 100 185-1 National Telephone, pierre — —— 100 — 99-101 
Blackpool and . romeo E 2 10 PT 154-144 erred Stoc ee cone 6 sess „„ „6 „6 „„ „ 06 „„ eens 100 . 735 76 
——— 5 per cent. . 5 5. Su —— 6 per cent. Cum. Second Pref. .. -- ——— 10 — 134) 
— — 4 per cent. “Deb. Stk., Red., Prov. Corta, ail p .10 .. F7.102 —— 5 per cent. Non. Oum. Third —————— 8 — 5 
—— 44 per cent, 1st Mt. Debe., Nos. 1-6,250, Jot £40 each 40 .. 103-105 pe. | Oriental Telephone and Electric Company —— . .. .. 11 
ATE RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
À Miles of 
Trafic Returns for Increase or Accounts for past year, 
week decrease. S = 
TM : Total P ber mies | Pu ee obe ado 
, 7 Current ; ota assengers ar miles as- ar ile of | mile. 
Ending 1904. | 1905. | Week. year. 1904. | 1905. | Ending receipts) « carried, run. s'nger mile. track. | 
£ £ * £ £ d. d. £ d 
Aberdeen Corporation........ Mar.26 1, 127 810 | + 287 +10,3 194 | 194 May 31| 57,951 | 9,099,715 794,641 | 0:98 1302 1,970 | 61 
Ayr Corporation 19 163 162 4 114 158 8 3 Sept. 25| 12,503 2,979,276 290,099 1:00 | 1034| 1, 47 
Barking Corporation..  ...... 19 +! - — li = 
4irkenrea 1 í orpul Klon 21 9 } — 15 -+ 3,289 = — * 
Birmingham irawways ...... 26 275 — 64 61 -— e T ＋ s — 2 == 
Blackburn Corporation ...... 25 76! 5 |+ 4- 2,251 | 24 24 |March 25a, $0,964 7,254,105 826,558 1:356 1187 1,705 | 7°44 
Blackpool Corporation........ 21 19 334 15 406 174 | 17, „  31/211,168 | 6,169,!21 784,445 152 |108 — |=- 
Blackpool-Fleetwood Trams, 26 210 219 | = yi — 136 164 164 Dec. 31| 30,923 2,049,677 684,989 362 1268) 1,932 | 699 
Bolton Corporation .......... „ 27 1.6) 1.685 - 68 +8798 | 38 38 March 319 85,704 | 17,761,605 | 1,896,247 115 10˙75 3,430 5:87 
Bournemouth Corporation. „ 25 907 92 |+ 15 104 | 1% = =. d — — — — = 
Bradford Corporation , 20 3,572 5.5/1 | + 251 4-20,095 77 41 — = a — — — — — 
Brighton C 'orporation ESTRAN x6 21 720 793 = 6^ + 2,3 15A 74 64 T 31 =p 10,432,508 1,051,928 1:00 10°10 — — 
Bristol Tramways Company . 12. 4,457 4511 |- 41 — 513 513 Dec. 51,223,480 | 41,192,899 | 5,724,114 1°30 9:38 | 4,348 — 
Burnley Corporation T 26 889 716 | + 173 = 10 7 T = = 5i - - 5 
Burton Corpor tion 27 284 — - - 84 - m x — — = 
Cardiff Corporation .......... 19 1,795 1,675 | + 120 +25,301 - — — — — — — — — 
Carlisle Tramways Company. 25 169 166 |-- 13) 2271 — — TM LS 2,216,585 520,129h | — — 
Central London Railway...... „ 19| 7,0%2 2142 |— B! 677k| € 6 „ 391/957,225 | 45,505,110 | 1,276,971a | 1:87 | 66%6a/ 59,076 | 355a 
City & South London Railway) „ 27 5156 | 5,120 |+ 55 99Uh, 68 6i „  91/1165,005a| 19,069,519a — — — — — 
Cork E. T. and L. Company . , 24 377 799 3; — Ill — - — i — — — 
Darwen Corporation 8 205 221 19 = 3'2 | 7°23) 7 25 March 2 31g| 12,541 2,960, 155 204,279 | 125 1155 1.707 | 936 
Dover Corporation .......... ae 163 185 | — 15) 4 183 15 — — — — — 
Dublin & Lucan Electric Ry...| „ 27 103 5 | + 8 JAM a Dec. 31|. 5, 796 364, 796 102,087 | 581 | 15°62 359 | 768 
Dublin U. T., electric cars.... in 3,552 5 602 - Gi : An^ , ax j T " * 
Dublin S. District, Electric ..| „„ 25; 727 | 736 — ö renee | sien: | ee, uel Me Ls omg 
Duadee City Tramways ...... 3; 48 764 PE ha i 22 22 May 15| 55,871 9,081,522 752,814 | 0°93 |11:276| 1,630 — 
Fast Ham Corporation „ 26 61 609 | 4- 1 + 8,781 |1075 | 10°75 | March 319 25 541 9,971,357 650,224 C61 9°55 | 2,557 | — 
Farnworth U.D.C............. = — = — A — $ P a= 
Glasgow Corporation ........ 25 15.571 12.645 | + 92 +-55,752h | 124 124 May 3]7/655,5/2 | 177,179,549 |14,008,750 0:88 (11°25 | 5,489 b| 7-404 
Halifax Corporation......... ^ SES 2.45 2.183 | + 274 + 6,479 312 304 — - - — — — 
Huddersfield eel aia wes LoL 2,10 1,085 | + 0 34 34 March 31| 55,63]1A| 9,758,215 | 1,218,539 1°4 1114 1,618 6:3 
Hull Corporation, E. 8. asel a. 25] 1.989 1.761 " + ) 5 19 „ 310 87,707h| 21,065,999 | 2,218,696 1°00 949 | 5,004 50 
Ilkeston Corporation ........ 24 138 — —_ — E m3 a 2»; EA T =t 
Kirkcaldy Corporation 25 19 — -- — — — , — = — "- — | 
Leeds Corporation 26 0 4.995 | + +15,521 77 77 March 25% 252,558 | 57,259,779 | 5,773,651 111 1091 3, | -— 
Liverpool Corporation........ 19 X 5114 + 5.075 | 18 101 Dac. 51,5 4,504. 108,906,472 11, 705, 425 111 | 10°34) 5,000 | 6:88 
Liverpool Overhead Rallway.. 27 1 600 1.603 +- 94A| 154 154 Jane 30 79,252 10,456,726 986,18*a 182 |19:30a| 5,110 | — 
London County Council ...... 12| 19.12 604 +1, +81,720 +) 10 - — — — 
Lowestoft Corporation ..... ] = = — 
Nelson Corporation .......... J Hh a = 2 j = — 
Newcastle-on-Tyne Corptn. . , 26 3.452 114 | 4 353 — 38 384 March 259 150,554 33,474,122 3,379,119 1:08 1095 | 4,175 6°11 
Portsmouth Corporation...... „ 261 1462.| 1t |= + 5531 | 29 29 Sept. 30| 47,651 9,168,157 868,157 | 124 | 15°17) 1,645 | — 
Rochdale Corporation ........ 20 10? 112 — +4 44 March 319 9,416 325,231 127,456 1°38 | 10°27 — | 706 
Rotherham Corporation... ,, 17 199 — - : — — 
Salford Corporation .......... „ 71 3.659 & + 6) +52,112 — = — — — — — 
Sheffield Corporation 7222 amend : 21 4, 56 4.2 +. li 172 ) 3 54 934 Mar. 259 216, 309 96,912, 49 4,926,083 0'304 10 428 7,510 7 0 
Southampton Corporation.... „ 24 24 19 1] 1] 51 55,874 FC. 283.522 792,814 0:946 11:436, 5,760 | — 
annderland Corporation ...... Sw 1,051 1,010 | + + 2,9 18:48 | 18:48 „ 319 93,250 | 12,387,121 | 1,270,957 193 |11'5 | 3,243 | 64 
Wallasay U. . 0 a 593 500 | + 4. 4 105 |105 319 $1,974 5,685,182 654,742 1°30 | 11535); 3,593 | 703 
Vest Ham Corporation 4 4 1j — = 


* Includes maintenance of 
b Per mile of single trank. 


rmanent way and proportion of profits 
c Include rail and tram. d Including de 


id to the tramway companies for term of unexpired lease. a 


Train mil 
ation, F Including one section of horse traction, 9 1903, & Half ‘year’s figures, 
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NOTES. 

MoMillan Memorial Fund.—We are informed by 
the Institution of Electrical Engineers that the committee 
of the electrical engineers’ ball unanimously decided, with 
the concurrence óf those interested, to ask the committee 
of management of the benevolent fund of the Institution 
to receive a cheque for £56. 12s. 11d., the balance remain- 
iug in their hands after paying all expenses connected with 
the ball, this amount to be applied by the benevolent fund 
management to the MeMillan memorial fund. 


Radium and the Electric Resistance of Bismuth. 
A recent investigation by Mr. R. Paillot, which appears in 
the Comptes Rendus, deals with the action of radium bromide 
on the electrical resistance of bismuth. This investigator 
showed by experiment that the resistance of a spiral of 
bismutb wire is considerably reduced when the latter is 
placed in the neighbourhood of radium bromide. The 
action of the radium salt is instantaneous, and it remains 
constant as long as the wire is kept at a constant distance 
from the radium. 

Magnetic Investigations in the Antarotio — 
Latest advices state that the chief practical intereat of the 
* Discovéry " expedition attaches to the results of the 
magnetic investigations. Continuous observations were 
taken in the neighbourhood of the magnetic pole. The 
subject was dealt with by Vice-Admiral Markham in a 
lecture before the Royal Geographical Society last year, 
when it was stated that the society would publish a 
detailed account of these investigations, which will doubt- 
leas be read with much interest. 


Electricity in Syria. — A United States consul 
reports that the Beirut gasworks, which have a 99-year 
exclusive franchise from the Ottoman Government and 
firat option on use of electricity, was recently purchased by 
Ibrahim Sabbag, a wealthy and enterprising Syrian, who is 
an honorary dragoman of the consulate. Mr. Sabbag is 
interested in securing the co-operation of American experts, 
being hopeful of extending the use of gas, and eventually 
of electricity, throughout Turkey in Asia. American 
electric fans have recently been admitted to Beirut, where 
quite a few have been sold during the past year. It is 
believed that electric street railways will be authorised by 
the Central Government before long, along with electric 
light, telephones, etc. We take this note from the Electrical 
World, and trust that some of our English firms will obtain 
a share of the proposed electrical work in Syria. 


Tesla Split-Phase Motor.—We have received the 
judgment in an important trial before the Circuit Court of 
the Western District of New York over the Tesla split- 
phase motor patents numbered 511,559 and 551,569. 
Judge Hazel heard the case, and has decided in favour of 
the Tesla patents in question. The suit was brought against 
the manufacturer of a wattmeter in which the motoring 
action was produced by a split-phase arrangement. This 
decision reverses a previous one on the same patent, in 
which another judge held that the arrangement in question 
had been fully described and disclosed in a magazine article 
‘by Prof. G. Ferraris on April 22, 1888. Judge Hazel dis- 
agreed materially with this previous decision, and held that 
‘there was clear proof that Tesla had conceived his invention 
‘and completed it in the month of September, 1887. He 
also communicated the same to his patent solicitor before 
‘the date of publication of the magazine article in question. 


A Series of Transformations.— The Great Northern 
Railway Company of France are going to considerable 
trouble in order to light the railway station at Longueau 
by electricity. This station is distant about three miles 


from Amiens, where the company has a direct-current 
plant. The processes through which the current will be 
transmitted are as follows. In the first place, ihe direct 
current will be converted by two 35-kw. Westinghouse 
rotary converters into single-phase current. The voltage 
in the rotary on the direct-current side will be 125 and 
on the alternating-current side 88. After this conversion 
it will be transformed up from 88 to 3,500 volts, and 
transmitted to Longueau. Here, again, it will be trans- 
formed down, the final pressure being 115 volts. In order 
to allow for the drop in the line, the transformers at Amiens 
are to be fitted with multiple contacts, so that the number 
of secondary coils in circuit can be varied. In this way a 
constant pressure at the lamps at Longueau will be secured. 

London United Electric Tramways Exten- 
sions.—The line connecting Hammersmith Broadway— 
District Railway—with the City, via Acton, Ealing, 
Hanwell, Southall, Hayes, Hillingdon, and Uxbridge Town 
has now been constructed. On Monday evening, the 28th 
ult., a car conveying the engineering staff, superintendent, 
and other officials, including Mr. Clifton Robinson, engineer 
to the company, made an initial trip over the line for the 
purpose of testing the new works; Mr. Clifton Robinson, 
jun., driving most of the way. The car started at eight 
o'clock from the Chiswick depót, reaching the old terminus 
at Southall shortly before nine, and Uxbridge terminus 
about 9.45, leaving on its return journey at ten. The run 
proved successful in every respect, the car being enthusias- 
tically welcomed along the rqute, aud especially at Uxbridge, 
where the inhabitants of the town turned out en masse to 
witness the arrival. With the completion of the depót and 
sub-station at Hayes within the next few weeks the works 
will be ready for the official inspection of the Board of 
Trade, when the line will be opened for public traffic. 

The Woolwich Electric Railway Abandonment. 
In our issue of the 18th ult. we expressed some curiosity 
as to the outcome of the competition between two municipal 
authorities in regard to the Woolwich Corporation's pro- 
jected tubular electric railway to connect the two sides of 
the river. The Committee of the House of Commons 
found the preamble of the. Corporation’s Bill proved, subject 
to clauses being inserted, at the instance of the London 
County Council, providing that the Corporation should not 
oppose any application by the Council for power to construct ' 
a free subway, nor be entitled to compensation in the event 
of the Council constructing such a subway. The Corpora- 
tion, after considering these stipulations, have decided that 
they are too onerous, and, consequently, the Bill has been 
abandoned, so that those travellers who sometimes find the 
London County Council ferry service interrupted by atmo- 
spheric vagaries such as fogs must seek for consolation in 
the County Council’s suggested scheme. We are con- 
strained, however, to reiterate our opinion that in this 
instance concerted action would have been much i more 
desirable. 

“The Central.”—The second number of The Central, 
which is the official organ of the Old Students’ Association 
of the Central Technical College, is in no wise behind the 
high standard set by the first issue. It is proposed, we 
gather, to publish three issues of the journal each year, in 
March, June, and November respectively. In the present 
issue the engineering laboratories and workshops at the 
Central are described and illustrated by Profs. W. C. 
Unwin and A. G. Ashcroft. These descriptions show that 
the equipments are thoroughly up to date, and that there 
are engines of a large number of types on which the 
students can carry out practical trials. Other articles 
interesting to electrical engineers are those respectively by 
Mr. R. S. Dahl on the “ Design of Small Motors,” and by 
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Mr. J. M. Donaldson on “ Electrical Power in the City of 
Montreal" In each case the author is an old student. In 
the conclusion of the last article Mr. Donaldson expresses 
the hope that the magnitude of the electrical work in 
Montreal will lead other members of the institution to 
investigate for themselves the electrical possibilities of the 
Dominion. The “Old Students' Notes at the end of the 
volume are interesting reading, and indicate that not only 
is good work being done, but that the influence of the 
Central is world wide. 

Electrical Transmission in Alaska.—The March 
number of the Journal of Electricity, Power, and Gas of San 
Francisco contains some interesting information on this 
subject. It states that continuous discoveries for the past 
six years have demonstrated the vastness and richness of 
Seward Peninsula, Alaska, as a goldfield. The mint returns 
for the past year prove it to be the greatest placer mining 
section of the United States, if not of the world. Into 
this great field, heretofore mined in the most crude and 
expensive manner, à new factor is about to enter that will 
multiply its output many times and render workable vast 
areas of rich ground that beretofore have been wholly 
unavailable by reason of the scarcity of bydraulic water 
and tbe very high price of fuel and wages. It was an 
unexpected discovery last year that 40 miles north of Nome 
water sources with a capacity of 100,000 h.p. existed on 
the north side of the Sawtooth Mountains. "These water 
powers are now to be converted into electricity, which will 
be transmitted to the mines all over. the peninsula for 
hydraulic uses. From an electrical point of view, this 
enterprise is thoroughly practical, and its development will 
be followed with keen interest by electricians. It will 
have the distinction of being the farthest north of all 
transmission lines. Devoted almost exclusively to the 
production of gold, in a field where gold is plentiful, it 
should prove one of the most if not the most, profitable 
transmission plant in the world. 

The Combined Engineering Institution —We 
recently indicated that the success of the projected 
central home for the joint use of the different electrical 
institutions of the United States might be imperilled by 
the withdrawal of the Society of Civil Engineers. Happily, 
the action of this body will not affect the consummation of 
this admirable scheme. Mr. Carnegie has assured the remain- 
ing parties —i e, the Society of Mechanical Engineers, the 
Institute of Mining Engineers, the Institute of Electrical 
Engineers, and the Engineers’ Club of New York—of his 
continued interest in the plan by repeating his offer of a 
munificent contribution, the amount now promised being 
£512,500 (14 million dollars). There will be four or five 
auditoria, one large enough toseat from 1,200 to 1,500 people, 
fully equipped for scientific meetings and lectures. Another 
feature will be an engineering museum and a library hall, 
where the libraries belonging to the different societies will be 
grouped. Each section will be administered by its respec- 
tive librarian; and to each will be added literature relating 
to its own branch of work, so that duplication both of 
books and periodicals will bc avoided. The libraries of the 
three societies at present include about 50,000 volumes. 
Their mombership aggregates over 9,000, and the annual 
rate of inerease is between 10 and 15 per cent. Other 
technieal societies desiring quarters in the building repre- 
sent a body of over 500 members, engaged in all branches 
of civil, mcchanical, electrical, municipal, and other 
branches of engineering. The development of the project 
into virtually an accomplished fact cannot but be gratifying 
in the extreme tc all interested in the movement. 

Iron and Steel Institute.— As previously announced, 
the annual meeting of the institute will be held on Thurs- 


day and Friday, May 5 and 6, 1904, commencing each day 
at 10.30 o'clock a.m. From the detailed programme of the 
proceedings we note that, after the election of officers and 
council on the Thureday, the awards of the various medals 
and research scholarships for 1904 will be announced. A 
selection of papers will then be read and discussed. In 
the afternoon there will be a demonstration of pyrometers 
suitable for metallurgical use. On the Friday morning there 
will be the usual sessional meeting, at which papers will be 
read and discussed, and the annual dinner of the institute 
will be held in the Grand Hall of the Hotel Cecil on the 
same night. The following papers are expected to be sub- 
mitted: “On Pyrometers suitable for Metallurgical Work” — 
report of committee; On Coke Ovens,” by C. Lowthian Bell, 

Middlesbrough ; “ On Troostite," by H. C. Boynton, Harvard 
University; “On the Range of Solidification and the 
Critical Ranges of Iron -Carbon Alloys" by H. C. H. 

Carpenter, M.A., Ph.D, and B. F. E. Keeling, B.A., 
National Physical Laboratory ; “On Explosions produced 
by Ferro-silicon," by A. Dupré, Ph.D., chemical adviser to 
the Explosives Department, Home Office, and Captain 
M. B. Lloyd, R.A., H.M. inspector of explosives; “ On the 
Thermal Efficiency of the Blast Furnace," by W. J. Foster, 
Darlaston ; On the Production and Thermal Treatment 
of Steel in Large Masses," by Cosmo Johns, Sheffield ; 
"On tbe Manufacture of Pig Iron from Briquettes at 
Herräng, Sweden,” by Prof. H. Louis, M.A., Assoc R. S. M., 
Newcastle-on-Tyne. Reports on research work carried out 
during the past year will be submitted by C. O. Bannister 
(London), by P. Breuil (Paris), by K. A. Gunnar Dillner 
and A. F. Enström (Stockholm), by J. C. Gardner (Middles- 
brough), by F. H. Wigham (Wakefield), by A. Campion 
(Cooper’s Hill), and' by P. Longmuir (Sheffield), Andrew 
Carnegie Research Scholars. 


The Marconi Company and the Post Office.— 
It will be remembered that both Mr. Austen Chamberlain 
and Lord Londonderry when at St. Martin’s-le-Grand 
refused to afford the facilities for wireless telegraphy 
desired by Mr. Marconi, on the ground that there was 
no security for the delivery of messages outside the 
country. Lord Stanley, however, is now disposed to 
favour a provisional arrangement with the company, 
though recent statements that an agreement had been 
concluded between the company and the Post Office are 
premature. The basis of an agreement has been arrived 
at, and the Postmaster-General is drawing up certain 
recommendations to be submitted to the Cabinet; but 
he has not in any way pledged the Government. The 
following are understood to be the chief points in the 
proposed agreement: (1) The General Post Office under- 
takes to recognise and deal with Marconi messages on similar 
terms to those received and transmitted by the existing cable 
companies. (2) Senders of messages, on electing tò avail 
themselves of the Marconi system, will be subject to rates 
which are inclusive of inland and oversea transmission ; 
these rates to be payable to the Post Office. Similarly, 
the cost of wireless messages dispatched on the high seas 
or “on the other side” to England will be collected at the 
Office of dispatch ; the messages will be retransmitted to 
inland towns from Marconi stations on our coast in the 
same way as the messages sent by cables are now dealt 
with. (3) Working arrangements have been come to 
whereby Transatlantic messages — i. e., communications 
between England and America and vice verai—may be 
deait with. (4) Special facilities are offered to voyagers 
on the high seas to dispatch and receive messages to and 
from any part of the mainland. 

Niagara Falls —We gather from our contemporary 
the Electricul World of New York that considerable 
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opposition is being brought against the proposals 
before the New York State Senate Committee for the 
Increase in the water rights of the Niagara, Lockport, 
and Ontario Power Company. The reason for the 
opposition was given by Mr. C. M. Dow, who is the 
president of the Board of Commissioners of the State 
Reservation at Niagara. He explained that owing to 
the greater declivity of the river bed on the Canadian 
side, as well as the wider expanse of the Horseshoe Fall, 
it is estimated that only one-fifth of the whole volume of 
the river passes over the American fall. Furthermore, 
owing to the difference in elevation of the Canadian and 
American river beds, the water has a tendency to gravitate 
toward the Canadian fall, and the American fall is the first 
to show the effect of any subtraction of water from the 
river above. As the general depth of the water on the fall 
is only about 4ft., and as the elevation of the American fall 
is something like 6ft. or 7ft. above that of the Canadian 
fall, itis apparent that the American fall might be made 
entirely dry while water still poured over the Canadian 
fall That such a discrepancy would appear in the event 
of the diversion of a sufficient amount of water is not 
simply a theory ; the fact was demonstrated in 1848, when 
the flow of the river was diminished by an ice blockade at 
the foot of Lake Erie, and on a lesser scale by more recent 
ice gorges. From the foregoing it would appear that the 
diversion of 20 per cent. of the water of the Niagara 
River would render the American fall dry. No less than 
eight American companies have been authorised to take 
water from the falls, and there are also two Canadian 
companies. As most of these have unlimited right to take 
water, it would seem that in the future the American side 
of the falls is likely to be seriously interfered with, even if 
it is not converted from a waterfall into a dry gorge. 


Training of Engineer Apprentices.—At the con- 
cluding meeting for the session of the Belfast Mechanical 
and Engineering Association, Mr. F. C. Forth, the president, 
read a paper on this subject. The scheme which he recom- 
mended was that apprentices who had served two years of 
their time and were not less than 17 years of age, and who for 
diligent attendance at evening classes had shown themselves 
worthy of special privileges, should be allowed to attend a 
special course of instruction at the municipal technical 
institute on one day per week. Admission to the technical 
institute to be conditional on the candidate passing 
an entrance examination in English, drawing and the 
elements of mathematics, the privilege only to be 
extended to specially capable apprentices, not necessarily 
to the general body. This proposal would, he thought, 
obviate in a large measure the difficulties often experienced 
by apprentices in attending evening technical schools in 
consequence of working overtime or being unfitted for 
study after their day's labours. Mr. Walter Wilson said that 
neither his late partner, Sir Edward Harland, Mr. W. J. 
Pirrie, or himself had ever benefited by a technical school. 
No lad should have an hour taken from his work in the 
shop for the purpose of acquiring knowledge in such a way. 
That should be kept for the evenings. Mr. R. Blair, 
assistant secretary of the department of agriculture and 
technical instruction, referred to the system of training 
adopted in America, which he had visited with the 
Moseley Commission. Apprentices were manufactured in 
two ways in the States. The method of training boys for 
mechanical engineers was much the same as in England, 
but the training of manufacturing engineers was different, 
and much more elaborate. The latter class, he said, were 
unknown in the three kingdoms, for they were the men 
who made the machines that engineers over here worked. 
The speaker quoted a number of testimonials by great 
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American employers of labour to the value of men who 
had received a good technical education. 


Three- Phase Electrolytic Rectifiers.—Mr. Emile 
Mors contributes to L'Industrie Electrique a description of 
an electrolytic rectifying device, with which, presumably, 
he is interested, for the conversion of three-phase currents 
into a continuous current. The apparatus involves the use 
of the electrolytic valve, which has long been known. The 
connections used in this instance are shown in the illustra- 
tion herewith. Each of the wires of the three-phase system 


are connected on to two electrolytic valves, in each of 
which there are two plates—one of aluminium and the 
other of some other material. As is well known, such 
apparatus only allows the current to pass in the one 
direction. The two electrolytic valves on each wire are 
oppositely connected. It will be seen from the connection 
that the aluminium electrodes are connected on to one of 
the wires through which the continuous current is to flow, 
while the other wire is connected on to the three plates of 
other material. With this arrangment the current in the 
rectified circuit is always in the same direction, and the 
curve of E.M.F. has undulations of exceedingly small 
amplitude. The author states that with a pure sine wave 
in the three-phase system the variation from the mean would 
be under 15 percent. From the curve actually given in 
the article this variation seems to be even less. Mr. Mors 
further states that the Société du Nord-Lumiére, having 
tried their apparatus in the sub-stations at Clichy and 
Courbevoie, have now decided to use them at these stations 
for converting three-phase currents at 25 periods and 
110 and 220 volts to direct current. In both cases the 
voltage obtained is considerably higher than the effective 
pressure of the currents applied, which, the author states, 
has not previously been the case in other attempts in the 
same direction, because they have not utilised the higher 
part of the curve of three-phase currents. This increase 
in voltage in the case of three-phase currents at 215 volts 
allowed of 230 volts being obtained on the direct-current 
side. This is used to supply six arc lamps in series. The 
efficiency, measured by two Aron meters, has varied 
between 75 and 78 5 per cent., and the apparatus does not 
heat more than 20deg. C. over the surrounding air. We 
should like to have seen some information as to the mag- 
nitude of the current which has been rectified with this 
apparatus. 


Electrical Gold Dredging.—Mr. C. Weston Clark 
contributes an interesting article to the Electrical World on 
the subject of electrically-driven gold dredgers in California, 
It seems that with cheap electrical power the electric 
dredger can profitably operate on soils containing 5dwt. of 
gold per cubic yard, which was quite impossible with steam- 
operated dredgers. The gold-carrying soil in California 
varies from 10ft. to 50ft. in depth, being a gravel deposit 
frum old river channels. The bucket system of dredging is 
preferred, as a rule, over the one having centrifugal pumps 
for elevating the soil. The boats are fed by insulated cable, 
and are usually supplied from a three-phase system at a low 
voltage, but in a few cases a 4,000-volt supply is laid 
directly on to the boat and there transformed down, The 
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dredger digs its own channel ahead of it, depositing the 
soil which has been worked behind it. The soil is elevated 
into & grizzly or similar screening device where the rocks 
are washed from the soil, the rocks being delivered to the 
carrier that deposits them out of the way behind the 
dredger. The soil is then washed through shakers and 
rifles, leaving the gold deposited on saving tables to be 
taken up with quicksilver, and the worked-over soil is run 
out at the stern of the boat. The General Electric Company 
has standardised this class of equipment, and the following 
particulars of one rocently supplied will be of interest. It 


. - Consists of the following induction motors : one 50-h.p. motor, 


with controller and resistance for driving the bucket line; 
one 15-h.p. motor, with controller and resistance for operating 
the winches (this apparatus is for working the head lines 
and changing the direction of the boat to suit the work) ; 
one 40-h.p. motor direct connected to a centrifugal pump 
(this pump furnishes water for washing the soil); one 15-h.p 
motor to drive the stacker or conveying belt which disposes 
of the stones ; one 15-h.p. motor for operating the shaking 
screens; one 50-h. p. motor for operating the sand-pump 
. (this motor is worked occasionally when the sand accumu- 
_ lates too thickly at the back of the boat, and delivers it out 
on the rock pile through a long pipe) ; one 3-h.p. motor for 
operating a deck and bilge pump, used for general washing 
purposes. The buckets each carry three cubic feet of earth. 
On another dredger with buckets of five cubic feet capacity a 
normal speed of 22 buckets per minute was obtained. 
With this the dredger was able to deal with between 50,000 
and 75,000 cubic yards of material per month. It is interest- 
ing to learn that this heavy chain of buckets is being started 
satisfactorily by the three-phase motors. 


Oil Switches for High Tensions.—The Elektro- 
technische Zeitschrift publishesa belated report of an interesting 
paper read by Herr Vogelsang before the Elektrotechnische 
Gesellschaft zu Kiln, in which ‘the author deals with oil 
switches for high tensions. After reviewing the changes 
which have been rung in the designs for high-tension 
generating plants since the first transmission scheme was 
carried out, the author goes on to say that modern practice 
has discovered two ways of constructing high-tension 
switches which can be relied upon to satisfy the more 
exacting requirements of to-day. One of these methods 
consists in the employment of the horn-break type of 
switch, while the other embodies the principle of inter- 
rupting the circuit under oil. Each has its advantages and 
disadvantages ; the horn-break is only effective with heavy 
currents—the greater the current the more reliable is its 
action—a peculiarity which renders it especially adapted for 
use with fuses. On the other hand, the space which is 
required for its proper function is considerable. The 
author goes on to discuss the oil switch—incidentally 
describing a type constructed by Voigt and Haeffaer, 
Frankfort-on-Maine, which is exceedingly simple. A 
three-pole switch is provided with six contact jaws, 
to engage with which there are three blades, 
so that each pole is interrupted at two points 
simultaneously. The oil is contained in a removable 
vessel of tin. To those who have had to do with high- 
tension switches of other kinds, the quiet action of the 
above type is somewhat surprising, the interruption of 
the circuit being unaccompanied by noise. Experiments 
have shown that the formation of an arc under oil, just as 
in air, depends very largely upon the speed of the break. 
The author is of the opinion that the advantage of pro- 
viding a large number of break points, especially in oil 
switches designed for very high tensions, will be more 
appreciated in the future, and thinks this principle better 
than that adopted by American engineers, of employing 
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extra long breaks under oil. He also points out that oil 
fuses are much less satisfactory in action than oil switches, 
because in their case one point of interruption only per 
pole can be provided. Moreover, at the moment of inter- 
ruption the particles of melted metal along the path of the 
fuse assist the formation of an arc. For this reason oil 
fuses are used only for moderately high pressures, that is 
up to 3,000 volts, and for relatively small currents. Within 
this limit oil fuses have proved thoroughly reliable. On 
the other hand, combination oil switches, in which the 
ordinary switch blades are replaced by fuses, have 
met with considerable success, especially in mines. But 
the practice of employing automatic cut-outs, instead of 
fuses, in conjunction with oil switches is quickly gaining 
favour, and it would almost seem that the use of oil switches 
with automatic releases in place of ordinary switches and 
special fuses has solved the difficulty hitherto connected 
with the breaking of high-tension circuits. The advantages 
of such an arrangement are obvious, especially in that the 
danger of fire which, in unfavourable circumstances, attends 
the blowing of high-tension fuses is avoided. In regard to 
oil switches with maximum current releases, the action is 
always indirect, being effected either by continuous current 
through the medium of a relay or by alternating current 
through a rectifier. The latest phase in the development 
of this class of apparatus is the construction of automatic 
oil switches and cut-outs which can be operated from a 
distance. It is probable that this type of switch will fiad 
extensive employment for central-station work. Some 
interesting details of the several designs mentioned are 
included. In conclusion, it may be added that the paper 
in question anticipated the Bristol fire as to date. 

The Inflammability of Twin Flexible.—A joint 
contribution by Messrs. J. Herzog and C. Feldmann to the 
Elektrotechnische Zeitschrift gives the results of some experi- 
ments undertaken by the authors to determine the safety 
factor of twin flexible cord, such as is commonly used in 
connection with electric lighting installations. The tests 
were made with rubber-covered wire suitable for use in 
dry rooms, and designed for pressures up to 125 volta. 
Each conductor of the twin cord was composed of 24 copper 
strands 0'2mm, in diameter, the sectional area of the two 
conductors being, therefore, 2 x 0:75 square millimetres. 
The insulation consisted of a cotton covering, a thickness 
of Para rubber tape, and two braidings of cotton thread 
over all. In regard to insulation, the wire complied with 
the standards adopted by the Verband Deutscher Elektro: 
techniker. On the other hand, however, the composition 
of its conductors did not conform to these standards, which 
indeed specify 0°75 square millimetres as the smallest 
permissible section, but fix O'3mm. as the minimum 
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diameter for the copper strands. Referring to the 
accompanying diagram, Curve A represents the tempera- 
ture increase of the wire under a load of 20 amperes ; 
four minutes after switchiug on the current the tempera- 
ture was found to have risen by 70deg. C. Curve B 
was plotted from observations made with a load of 
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.25 amperes ; after four minutes the temperature rise had 
attained nearly double the previous value. With 30 
amperes (Curve C) an excess temperature of 150deg. C. 
was imparted in two minutes. Finally, as shown by 
Curve D, the increase of temperature due to a current of 
55 amperes amounted to 200deg. C. after 2 minutes 
15 seconds duration. To prevent the ignition of the 
insulation before the completion of the observation, the 
current was redaced from 35 amperes to 32 amperes; the 
temperature increased within another minute to 240deg. C., 
and the wire began to glow. At this point the current 
was again increased to 55 amperes, and after the lapse of a 
further 30 seconds the insulation fired. The increase of 
temperature, it may be mentioned, was ascertained by 
measuring the resistance of the wire, assuming a constant 
temperature coefficient of 0-004. Now, the German safety 
rules allow a maximum continued load of four amperes for 
conductors of 0'75mm. cross-section, causing the tempera- 
tare of the same to rise about 10deg. C. At the same 
time, the fuse must be designed to blow under the effect of 
double the maximum permissible current (in this case 
eight amperes) within the space of two minutes. But 
we have seen that even the fourfold of this fusing 
current is insufficient to ignite the flexible cord within 
two minutes. The experiment has also shown that the 
conductor is capable of carrying continuously a current 
of 20 amperes without its insulation being fired. Even 
supposing a 10-ampere or 16-ampere fuse were accidentally 
or purposely inserted instead of the 4-ampere one, these 
would be blown within two minutes by the passage of 
20 amperes or 32 amperes respectively without ignition 
resulting. It is, consequently, wrong to suppose that the 
current due to a short-circuit between the conductors can 
fire the insulation of the wire over its whole length. But 
the case is different when we come to consider local 
inflammability. For instance, should broken strands of 
the core penetrate the insulation and cause the formation 
of an arc, to maintain which only a relatively small current 
is necessary, the phenomenon would involve a fat greater 
element of danger. The small excess current might not 
suffice to blow the regulation fuse, while the insulation 
would be fired at the point of arcing. To avoid this danger, 
insistence on good material and workmanship is recom- 
mended. Further, it is pointed out that shop-window 
dressers should be warned against fastening flexible wire to 
draperies by means of pins, as also against the practice of 
knotting the flexible cord, etc. It seems a great many fires 
in Germany have of late been attributed to short-circuit 
cords, hence the above warnings. 

The Measurement of Alternating Potentials 
with the Help of Condensers.—In a contribution to 
the Elektrotechnische Zeitschrift Prof. W. Peukert deals with 
the use of condensers (see Fig. 1) as an aid to the measure- 


Fig. 2. 


ment of high potentials, calling attention to what* has 
been practically accomplished in this direction by different 
workers. He goes on to describe a modification of the 
principle whereby the range of a voltmeter may be increased 
by introducing a capacity into the circuit. Messrs. Siemens 
and Halske use a condenser for this purpose having a 


dielectric composed of porcelain plates; but the results, 
continues the author, may be rendered independent of the 
periodicity by employing an air capacity. Since the volt- 
meter is also an air capacity, we then have two similar con- 
densers in series, the potential of the circuit being divided 
between them. Let acapacity, C, (see Fig. 2), be connected 
in series with an electrostatic voltmeter across an alter- 
nating potential, E. Further, let the capacity of the volt- 


meter be C,, and the potential at the two capacities ¢, and 


e, respectively, then 
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If now the capacity, C,, of the voltmeter be known, we may 
vary the range of the instrument at will through the choice 
of C,. For instance, if C, = C, then E — 2 e, the range 
being doubled. It follows that the sensitiveness of the 
instrument may be varied within wide limits by means of 
this arrangement. Or, suppose we have an electrometer 
whose range is 200 volts and wish to measure a pressure 
of 1,500 volte, the capacity of the condenser required may 
be easily determined. Let the known capacity of the elec- 
trometer =C, and that of the condenser to be discovered, 
C then 

C,+C 


1,500 = 200 
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The air capacity employed consists of two metal plates, 
insulated from each other by glass stays, one of these 
plates being fixed while the other is adjustable by means 
of a screw motion. The capacity of such a condenser is, 
within certain limite, inversely proportional to the distance 
separating the plates, and we can, therefore, vary the 
capacity within these limits. In the above formula the 
capacity of the voltmeter is assumed to be constant, but 
this assumption would not hold in practice. On the 
contrary, we should have to find the relation between the 
capacity of the voltmeter and the potential at ite terminals. 
That is to say, we must determine its capacity for any 
potential. The measurement of what is, after all, the very 
small capacity of the voltmeter may be made by connecting 
it in circuit with a high non-inductive resistance (graphite 
resistance of several megohms) across a known potential. 
If E represent the latter and ¢, the potential indicated on 
the voltmeter, then the relation existing between these 
potentials and the potential, es, on the resistance is 


E? =e? e, 
€o = JE? — e? 
Further, if R be the non-inductive resistance, then z e iy 


whence 


whence 


the charging current of the condenser, from which and the 
potential, ey the capacity may be calculated when the 
periodicity is known. By varying the resistance, R, we 
obtain different deflections on the voltmeter, and are thus 
enabled to determine the capacity corresponding to any 
potential. In concluding, the author remarks that “coi- 
densers have been successfully employed for the purposes 
described, both with eleotrometers and voltmeters, in, v the 
laboratory with which he is connected. 
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POWER SUPPLY IN SUNDERLAND. 


The history of the electricity works in Sunderland is 
one of continual progress, due to the efforts of Mr. John 
F. C. Snell, the borough electrical and tramways engineer, 
and to the confidence which the members of the Corpora- 
tion have in him. The works were designed in the first 
pa for electric lighting only by Prof. Alexander Kennedy. 

hey were then extended to supply the tramways when 
these were converted to electric traction. The largest 
development, perhape, is that which is now neariog com- 
pletion, which will allow of an ample supply of power being 
given to the many engineering works and shipyards within 
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the Corporation's area. The following description will 
enable our readers to follow the lines on which Mr. Snell 
has worked in developing the undertaking. The system 
has been until recently partly the original three-wire, 110-volt 
system installed to Prof. Alexander Kennedy’s specification, 
and partly two-wire, 220-volt system. The original three- 
wire system has been done away with, and a uniform 
system of distribution is now obtained from the two wires 
The principal reasons for adopting this system in preference 
to the more usual three wires was partly on account of the 
large demands which may be expected from the 21 shipbuild- 
ing and engine works in the borough, a large number of which 
were already electrically equipped with 220-volt motors, 
driven from the works' own generating plant, and also 
becauso of the engineer's steady development towards sub- 
station distribution in Sunderland, as will be seen from the 


FId.-1.-Map of the Sunderland Area, showing the relative positions cf the Generating and Sub Stations and Distributing Mains, 


accompanying diagram (Fig. 1) of the system. The prin- 
ciple of the distribution at which he is aiming is to generate 
three-phase currents at one station at a pressure of 5,000 
to 5,500 volte, and transmit to sub-stations where tbe 
current will be transformed by motor-generators and dis- 
tributed to areas, the biggest radius of which will not exceed 
five-eighths of a mile. In each of these sub-stations will 
be a large storage battery. 

The original works at Dunning-street commenced to 
supply current in March, 1895, and were completely tilled 
when the tramway plant was added in 1900. These works 
contained 11 engines, varying in horse-power from 200 to 
500, and with an aggregate output of 2,165 kw. The 
position of the site is such that the plant is mostly working 
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non-condensing, and coal has to be delivered into the 
bunkers by carts. The new works at Hylton-road are on 
a site of three acres acquired in 1901 by the Corporation, and 
both the above disadvantages have been overcome. There 
is on the site a deep well, from which a copious supply of 
water is obtained. Also, the site, which is some 90ft. 
above the river level, will in the future take water from 
the river by means of a combined motor-turbine pump, as 
has been done in the Newcastle tramway station. At 
present the condensing water is taken from the well and 
cooled by means of a fan draught in a Klein tower. At 
these new works coal is delivered by means of a viaduct 
direct from the Hetton Collieries into the overhead bunkers 
at the station. The plant now installed consists of Belliss 
and Morcom engines, five coupled to direct-current Silver- 
town dynamos, aggregating 1,280 kw., and three new sets 
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coupled to three-phase alternators by the Electrical Com- alternators were supplied by the Electrical Company, and 
pany, Limited, with a total output of 2,250 kw., making each is provided with a separate exciter coupled to the end 
3,550 kw. in all at Hylton-road station, or a total of | of the alternator shaft, and are wound to give 78 amperes 
5,695 kw. for the two stations, per phase on a non-inductive load, and 91 amperes on an 


Fig. 2. — The Engine Room at Hylton Road Generating Station, with Belliss Engines aud 750-kw. 5,500-vult Electrical Co.'s Three-Phase Alternators. 


inductive load, with a power factor of 0-85, with a pressure 
of 5,500 volts between phases. The alternators (as cau be 
seen from Fig. 2) are of a massive and rigid construction. 


The engines coupled to the three-phase alternators are 
each of 1,100 b.h.p., triple expansion, surface condensing. 
The speed is 250 revolutions per minute. The steam con- 
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Fic, 3 -The Main Switchboard at the Hylton Road Generating Station. 


sumption with a range pressure of 160lb. per square inch, | The armature casting is in two parts, the upper and lower 
and with 100deg. F. of superheat, and when exhausting into | of which are bolted together, and carried by two feet at 
a 25in. vacuum, was 15:91lb. per brake horse-power hour at | opposite ends of a diameter. These feet are bolted to two 
full load, equivalent to 20:261b. per kilowatt-hour. The | soleplates, and are also provided with the A,E.G.'s standard 
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method of centreing the armature with regard to the fielde, 
which can be quickly done at any time. There is also an 
adjustable screw pillar placed under the centre of the lower 
half of thé armature, so that it is quite impossible for any 
strain set up in it to cause the slightest want of alignment. 
The laminations are packed into the armature casting, and 
kept in position by bolts passing through from side to side. 
The three-phase windings are carried in mica tubes, 
inserted in oblong tunnels, stamped through the laminations. 
Each section is wound with two cotton-covered wires in 
parallel, which simplifies the operation of winding, and allows 
of its being done rapidly. Part of the winding outside the 
mica tubes when finished is covered with several layers of 
prepared tape, and varnished. The armature windings 
were tested with 15,000 volts for half an hour, and the 
machine when running may be short-circuited without fear 
of damage, the short-circuit current being specified not to 
exceed twice the full-load current. The flywhee) or 
inductor carrying the field magnets is secured to the shaft 
by two keys, which are first driven up tight, and then two 
rings are shrunk on to the inductor boss. The iron circuit 
for the fields ie, of course, laminated, che laminations being 
carried un the periphery of the inductor between two 
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handwheel. The synchronising panel contains three electro- 
static voltmeters giving the potential between each 'bus bar 
and earth synchronising voltmeter and lamps, 'bus bars, 
voltmeter, and pilot voltmeter. Each dynamo panel contains 
shunt low-tension ammeter in the main circuit wattmeter, 
exciting current ammeter, main generator oil switch hand- 
wheel ; two-way exciting switch with potential breaker and 
exciter field rheostat; and in front of each panel the 
vertical handwheel for regulating the resistance in the field 
circuit. The back of the board is protected by a wirewoi k 
screen with door, each circuit and dynamo panel being 
isolated by a slate slab 1din. thick, so that any breakdown 
shall be entirely isolated to its own compartment. The 
fittings of each compartment are similar to those previously 
described. There is only one set of 'bus bars, so as to 
simplify the board. The framework consists of channel 
and angle iron, and no wood or other inflammable substance 
is anywhere used. Below the platform, also protected by 
expanded metal screens, are the three-way cable boxes, at 
which the main cables terminate, and three-pole magnetic 
blow-out lightning arresters, with non-inductive water resist- 
ance discharge for each feeder ; the three field rheostats ; 
two exciting 'bus bars, together with one integrating watt- 


` Fig, 4. —900-kw. Sub-Station at the North-Eastern Marine Engineering Co.'s Works. 
meter, with current and voltage transformer for each 


circular plates, to which they are secured by bolts and 
nuts. To give the utmost rigidity, taper keys are also 
inserted, one from each side, and driven up tight. The pole- 
pieces are carried on the outside of laminations, into which 
they are dovetailed and secured by two taper keys, which 
construction allows of a pole-piece being removed in a short 
time without disturbing the armature. The pole shoes are 
also detachable, so as to allow of the former-wound winding 
being slipped off without delay should occasion arise. The 
field magnets are excited in series at 220 volts from the 
above-mentioned independent exciter, which is carried 
outside the tail bearing, or independently excited from a 
separate source. 

The high-tension switchboard is carried on a raised plat- 
form constructed of Mark Fawcett’s patent terra-cotta work 
floated over with concrete, and finished with wood block 
flooring. It consists at present of eight feeder panels, one 
synchronising panel, and three generator panels, with 
blank panels for future extensions. This board is of 
the Electrical Company’s standard design, which makes it 
absolutely impossible for the attendant to touch any of 
the high-tension work. The front panels of the board 
are of white marble, each circuit panel carrying one 
shunt low-tension ammeter and one ingulated gil switch 


generator. As with the switchboard itself, all cables are 
carried on insulators, mounted on the iron framework, so 
that a fire about the board should be rendered absolutely 
impossible. The switchboard is surrounded by an orna. 
mental iron railing with polished teak handrail, and access 
is gained to it by a polished teak ladder, and the whole 
presents a very handsome appearance, as is shown in Fig. 3. 
The boiler plant recently added includes two Galloway 
boilers, each 30ft. by 8ft. 6in., which are equipped with 
superheaters at the back supplied by the same firm. The 
boilers are fed by means of the Triumph mechanical stokers. 
Induced draught is obtained by means of a Sirocco fan, 
by Messrs. Davidson, of Belfast, driven by a 60-h.p. direct. 
current motor manufactured by the British Electric Plant 
Company, of Alloa. An additional surface condenser, con- 
taining 4,500 square feet of surface, has been provided by 
Messrs. Alley and MacLellan, Limited, of Glasgow. There 
has also been added another economiser containing 360 tubes 
by Messrs. E. Green and Son, Limited, Wakefield. The 
whole of the pipe work is of ateel with cast-steel tee pieces 
and valve bodies, by Hopkinson, of Huddersfield ; this pipe 
work being supplied and erected by the Wearmouth 
Foundry Company, of Sunderland. | 
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The three-phase current at 5,500 volts is sent from 
the Hylton-road station to the various  sub-stations 
indicated in the map (Fig. 1). In addition to these, 
two of the largest and most important works in the 
area have their own sub-stations erected by the Corpora- 
tion, snd take the supply from high-voltage cables brought 
into the same. The first of these is the North-Eastern 
Marine 5 Company, Limited, at South Dock, which 
company has installed a complete system of induction 
motors to the specifications of Mr. Wilson Carr, of New- 
castle (their consulting engineer). To supply those works, 
the Corporation has put down a sub-station in a separate 
small building at their works (Fig. 4) which contains three 
standard transformers, each of the three-phase type, and 
each having an output of 300 kw. Each transformer is 
immersed in oil, and contained in a special cast-iron case 
with radiating gills, so as to provide a maximum cooling 
surface. Asa matter of fact, after a waek’s run at about 
three-quarter load the temperature rise is barely per- 
ceptible. Each transformer weighs about two tons com- 
plete, and is mounted on rollers. There are two 0:1 square 
inch three-core feeders laid from Hylton-road to this sub- 
station, eacb of which is connected to its own feeder panel, 


561 
The second important consumer is Mesers. William 
Doxford and Sons' shipyard, where there are at present 
25 motors connected, representing 445 h.p., but the 
ultimate connections, upon which the contraet with the 
Corporation is based, is for motors with a total output of 
1,892 h.p. In this case one half of these important works 
is supplied from Mesers. Doxford's own generating station, 
in which are four triple-expansion Sunderland Forge 
steam dynamos, representing a total output of 800 kw., and 
of which Mr. W. Vidal is the resident electrical engineer. 
The second half of the works, now under construction, 
is being driven from the Corporation's Palliou sub-station 
(Fig. 5), in which are installed two A.E.G. synchronous 
motors, coupled to compound-wound multipolar generators, 
each of 250 kw. at a pressure of 220 volts, the synchronous 
stator receiving high-tension three-phase current at 5,000 
volts The field magnets are mounted on the rim of a 
massive inductor, and receive their current at 220 volta 
through the usual slip-rings. The direct-current machine 
consists of an eight-pole compound-wound dynamo, gene- 
rating current at 220 volts; the field magnets being of 
the A.E.G. standard pattern, each pole winding being put 
on in threo separate former-wound coils with air space 


Fic 6.— The Pallion Sub-Station which will supply Motors of 1,892 aggregate horse-power in Messrs. W. Do-ford aud Son’s Shipyard. 


each feeder panel containing the well-known A EG. switch 
fuse, ammeter transformers, and panel isolator. There is 
a separate panel to control each transformer, each equipped 
with the panel isolator, instrument transformers, and switch 
fuse. Ths whole is securely caged off and locked in the 
usual manner to prevent accident. The low-tension mains 
consist of copper strip connecting the transformers to the 
low-tension meter panels in an adjoining room, in which 
the company’s distributing board is also erected. There 
is a pro panel to each transformer containing an 
ammeter, voltmeter, three-pole switch, and two single-phase 
A.E.G. wattmeters, which have been fixed on account of a 
possible want of balance between phases, due to the light- 
ing circuits in the works. The primary voltage is 5,000 
and the secondary 240, at a periodicity of 50 ~~ per 
second. The sub-station, has been constructed with every 
precaution against danger to person or from fire. The 
total number of motors to be installed is 22, with an 
aggregate capacity of 520 el including some very fine 
60-ton travelling cranes, supplied by the British Westing- 
house Company. This consumer alone is expected to take 
some 600,000 to 800,000 units per annum. The company’s 
enterprising directors and general manager (Mr. G. Weir) 
are well pleased with the installation. 


between each, thus ensuring ample ventilation. The arma- 
ture is drum-wound. The commutator is of large size to 
ensure ample ventilation and sparkless commutation, the 
speed being 370 revolutions per minute. To run up this 
machine there is installed a motor-generator by the A. E. G. 
of 30 kw. output, consisting of a three-phase induction 
motor receiving current at 240 volts from a three phase 
oil transformer, and direct coupled to a four-pole shunt- 
wound 220-volu dynamo. The switchboard is in two 
sections, the high-tension switches, ete. being mounted 
on the wall at the back of the board, and consisting 
of two feeder panele, similarly equipped to those at the 
South Docks, and also two machine panels, each containing 
an isolator, instrument transformers, A.E.G. oil-break 
switch, and high-tension fuses. The instruments are, of 
course, mounted on the front marble panels (Fig. 4), and 
the oilbreak switches are also operated by extended 
handles from the same position. All the instruments, etc., 
are, of course, at low tension, and the framings are 
thoroughly earthed. The whole of the high-tenaion work 
is caged in, and under lock and key, and so arranged that 
it is impossible for the attendant to come in contact with 
any portion of the high-tension circuits. The low-tension 
instruments are mounted on marble panels, and contain the 
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usual magnetic cut-outs and main switches of the standard 
A. E. G. type. The whole arrangement, including the field 
rheostats, is particularly neat in appearance. A synchronis- 
ing panel is, of course, provided. The sub-station is con- 
nected both by private and National telephones to the 
generating station, and is equipped with a five-ton travelling 
crane. is consumer will have an output similar to the 
North-Eastern Marine Engineering Company, but will, as 
seen above, take the supply on the direct-current system. 
At Dunning-street two synchronous motor-generators 
have been installed in the old station, each of 250 kw. 
capacity. These machines are identical with the Pallion 
machines above described, except that they are shunt- 
wound, and arranged so as to be reversible—i ^, they are 


capable of being driven from the direct-current side and 


generating three-phase currente, or vice versá. The addition 
of these two motor-generators has enabled the whole of the 
day load to be dealt with from Hylton-road. The switch- 
board is of a very similar character to that at Pallion It 
is intended to instal two 500-kw. inductor motor-generators 
for either tramway or lighting purposes, each inductor being 
coupled to two 250-kw.compound-wound machines, arranged 
to run in series or parallel, and it is ultimately intended to 
convert the whole station to a sub-station driven from 


battery floor, which is designed to carry 2cwt. per square 
foot, is composed of Mark Faweett’s patent flooring, with 
the spandrils filled in with concrete, brought up to à smooth 
surface, and with jin. of acid-proof bitumen asphalt. The 
whole installation is of a substantial construction, and is 
designed with a view to large extensione. 

A southern sub-station at Hendon is about to be com- 
menced, and will shortly be in operation. This will be on 
the same lines as the Monkwearmouth station, except that 
the battery-room will be on the same level as the machine- 
room. 

In order to secure continuity in supply, Mr. Snell has 
arranged duplicate cables throughout the system as far as 
the three-phase supply is concerned. The three-core mains 
within a mile radius of the station are drawn into Doulton 
stoneware ducts. Ducts of the 12-way t have been 
used embedded in concrete, and the manholes are placed 
80 yards apart. These are built of 18in. brickwork, the 
inside being lined with glazed bricks. The lowest boxes 
are connected to the sewers, and each box is drained to the 
other by means of a 2in. wrought-iron pipe embedded in 
concrete. The highest boxes are ventilated. The whole 
system has remained perfectly dry and clean. The conduits 
and the cables drawn through them were supplied and laid 


Fig. 6.—The High-Tension Switchboard and Motor-tienerators in the Monkwearmouth Sub-station. 


Hylton-road. A large sub-station has been erected at 


by Callender’s Cable and Construction Company. Beyond 


Monkwearmouth, which will be capable of holding | the termination of this conduit system, the cables are laid 


2,500 kw. of plant. The first installation consists of two 
125-kw. inductor motor-generators, the inductors bein 

started up through slip-rings with a water resistance, aud 
arranged with the usual short-circuiting lever, the multipolar 
dynamos being shunt-wound, and arranged to give from 220 
to 250 volts. There is also a moto: driven battery booster, 
which has a maximum output of 500 amperes at any voltage 
from 0 to80. Theswitchboard issimilar indesign and principle 
to those described above, hut also contains a booster panel 
with reversing switch and low-tension panels, with two 
bus bars, plugs, and the usual standard equipment of 
instruments. A synchronising panel has also been erected 
for future extensions. The machine room of this sub- 
station is shown in Fig. 6. On the first floor there is a 
battery of 120 cella by the Electrical Power Storage 
Company, each cell being capable of discharging 800 
amperes for one hour, with a minimum voltage of 1:85, 
or 260 amperes for seven consecutive hours. A milking 
booster and switchboard by the Sunderland Forge and 
Engineering Company, Limited, has also been supplied. 
The inside of the station is lined with glazed bricks, and 
the machine-room is paved with red Ruabon tiling. The 


solid in cast-iron trenches filled with compound, the whole 
being supplied and laid by the British Insulated and 
Helsby Cables, Limited. The joints (besides being 
accurately surveyed and recorded on a 44in. plan) are 
marked on the street by letters and figures recessed into 
the pavement. The cables are everywhere three-core, each 
1 square inch section, paper insulated, lead covered, 
and steel armoured, the armouring being carefully 
bonded at each joint, and the whole earthed at several 
points along each line, and under each manhole in the 
conduit system there are copper earth-plates embedded in 
coke, to which each cable sheathing is connected. The 
cables were all tested to 18,000 volts for half an hour at 
the respective works, and to 12,000 volts after laying, and 
there has not been the slightest trouble in any way. At 
one place in the South Docks route the cables have been 
taken across the dock to the North-Eastern Marine Engi- 
neering Company’s works (which are situated on an island), 
and had to be drawn through a submerged tunnel under 
the dock oills; here 4in. special cast-iron pipes with easy 
quarter bends and with specially long sockets were fixed, 
the tunnel being kept dry by special pumps temporarily 
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erected for the purpose, the cables being easily drawn 
through these afterwards. The whole of the outside work 
was carried out under the supervision of the distributing 
engineer, Mr. J. F. Moore, A.M.I M E, and the absence of 
trouble throughout the contracts and afterwards reflects 
great credit upon him and upon the contractors. | 

Mr. Edward White, A.M.LE.E, station superintending 
engineer, supervised the whole erection of the work inside 
the generating stations, and he has carried out the work 
with great success. The electrical contract has been super- 
vised on behalf of the Electrical Company by Mr. A. E. 
Hadley, with Mr. F. J. Rynd as resident engineer. The 
latter has carried through the whole of this work without 
the slightost hitch. The whole of the work was carried 
. out to the specification and under the superintendence of 
the borough electrical and tramways engineer, Mr. John 
F. C. Snell, M. I. C. E. 

The advantage derived from the supply of light, tram- 
ways, and power load from the one gener&ting station is 
elearly shown at Sunderland, as the load factor now 
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some talk of interconnection. The system was khair 
essrs. G. 


Jan. 2, and the lines were officially declared open on 
F eb. 13. ^ $ 


The length of the lines now in operation comprises nearly 
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obtained is as high as 41:6 per cent. From this it is hoped 
that a very material reduction in the cost of generation 
will be secured. Already the cost of coal, oil and stores, 
wages and aet at the Hylton-road station has come 
down to 0:598d., although these works only started to run 
last November, and the superheaters are not yet in com- 
mission. In time the reduction in cost will be greater, and 
may enable even more favourable terms than at present to 
be given to the power consumers. Under the present 
tariff all users of over 100,000 units per quarter are 
charged at the rate of 1}d. per unit. 


BATH ELECTRIC TRAMWAYS. 
BY B. PONTIFEX. 


The ancient city of Bath, though early in adopting electric 
light, has only had an up-to-date system of electric tram- 
Ways since Jan. 2 last, the horse cars, which were installed 
some E is ago, having been running on one route till last 
year. e central portion of the city lies low, and the 


16 miles of single track, the total length of the routes 
being 121 miles; the construction of another mile is 
authorised. The system can be best described as radiating 
from Southgate-street in the centre of the city. One route 
runs along the London-road to Batheaston, and thence 
crosses the railway to Bathford ; another traverses Wells- 
road and terminates opposite the convalescent home on 
Combe Down. The other two routes go to Weston, with 
a branch to Lower Weston; and to Twerton, with a branch 
to Oldfield Park. On this last branch single-deck combina- 
tion ears are used, owing to the height—or want of it—of 
the railway bridge. 

The power station, car-shed, and offices are situated in 
Walcot-street, on the bank of the Avon, which gives a good 
supply of feed and circulating water. .The boiler-house is 
93ft. by 49ft., and the engine-house is of practically the 
same dimensions. The car-shed is 130ft. long by 83ft. wide, 
with offices overhead at the front and a large basement at 
the rear fitted up asa repair shop. Eight tracks run the 
full length of the shed, with a 30ft. pit in each track. The 
engine foundations had to be carried 30ft. below the engine- 


double drum boilers, each with a heating 
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room floor in order to get below the made ground and 


secure solid bottom. The chimney shaft is of steel, lined 


with brick to a height of 60ft.; it is 140ft. high and tapers 


from 13ft. 6in. diameter at the base to 7ft. diameter under 
the cap. It rests on brick and concrete foundations, and, 


though self-supporting, is bolted down as an additional 


precaution. 
The steam plant comprises three Babcock and Wilcox 


surface of 
3,140 square feet, and capable of evaporating 11, O00lb. 


of water per hour, with a maximum of 18, OOolb., at |. 


working pressure of 160lb. per square inch. Grate area 


-is 594 square feet. The type is the usual Babcock and 


" Wiloox standard. 


Each boiler is fitted with a superheater 


having 539 square feet of heating surface, which. allows 


the steam to reeeive a superheat of 100deg. to 120deg. F. 


mains or the river. 


. and cylinders 12in., 14in., an 


with 28,000lb. of steam 


The superheater consists of 48 solid-drawn steel tubes, 
l4in. diameter, and suitable pipes and cocks are provided 
for flooding it when n The guaranteed efficienc 

of each boiler and superheater is : 70 per cent. at full load, 
70 per cent. at three-quarter load, 68 per cent. at half load. 
There is a Claycross economiser of 240 9ft. tubes, with 
motor-driven scrapers. Feed is taken either from the town 
There are two feed pumps—one steam 


— * 
— — " 
ee. " 


and one electrically driven. The steam-pump is of the 
vertical slow-speed type, by Messrs. J. P. Hall and Son, 
and is capable of delivering 30 to 45 gallons of water per 


minute against the working boiler pressure. The guaranteed 


delivery per IIb. of steam at full, three-quarter, and half 


load is 72lb., 66lb., and 591b. of water respectively. The 


electric pump is by Blake and Knowles, and has three 


` cylinders: 5in. diameter by 6in. stroke, and can deliver 
45 gallons: per minute against tho boiler pressure. This 


pump takes 8:5 b.h p. at full load, 7 b.h.p. at three-quarter, 
and. 5 b.h.p. at half load. There are also two make-up 
pumps by Blake and Knowles, each with a capacity of 


500 gallons per hour. 


There are two surface condensers, by the Wheeler 
Condenser and Engineering Company, capable of dealin 
r hour at normal load an 
55,0001b. as a maximum. The brass tubes are Zin. internal 
diameter, solid drawn and tinned inside and out. The 
combined air and 2 pumps have 12in. stroke 

Shin. diameter. There is a 


' Holden and Brooke grease separator in the main exhaust 


~ 


~ 


pipe, and after the water leaves the condensers the emulsified 


, dil is removed in a Masson and Scott water purifier capable 


b 


of dealing with 1,250 gallons per hour. The water softener 


is also by Messrs. Masson, Scott, and Co., with a capacity 


of 300 gallons of water per hour. The character of the water 
can be judged from the following analysis : 
Carbonate of lime MM" c— . 1504 
Sodium chlorid è . S Ver RS 2:89 
Sulphate of lime . 4 2. „ . . . — 235 
Sulphate of magnesia ...... . . . . ...... . . . . . . . . . . . m . . . .. 1772 
Silica, oxide of iron, and alumina ....(.................. eene 0°55 
Magnesium chloride . . . . . . . . . 6 4 0:47 
jp y 25-00 


The whole of the piping has been supplied and fixed by 
the Sir Hiram Maxim Engineering Company. The main 
steam-piping is 12in. diameter and the branches 6in., with 
3in. branches to the pumps. The main exhaust is 16in. 
diameter, with 11in. branches, and with 14in. galvanised 
iron pipe for atmospheric exhaust. A Holly steam-loop 
and gravity system is connected with all the high-pressure 
drains. e water is carried by gravity into a receiver 
5ft. long by Sin. diameter, placed at the lowest point of the 
piping system, from which it is forced by a steam jet into a 
receiving chamber in the roof of the boiler-house, whence 
it returns by hydrostatic head to the boilers, with practi- 
cally no loss of heat. 


The Tramway Power Station at Bath, with Yates and Thom Engines and Westinghouse £00-kw. Dynamos. 


Coal is brought straight from the. railway trucks to the 
storage bins by screw conveyors. A similar conveyor brings 
the coal from the store to the front of each boiler. This 
conveyor can deal with 10 tons per hour when running at 
30 revolutions per minute, and has a trough 14in. diameter 
with coal outlets 9in. square. The overhead traveller, by 
Messrs. Stothert and Pitt, is driven by three Westinghouse 
motors, and has a epan of 50ft. It is fitted with two lifting 
barrels for heavy and light loads, and, after erection, was 
tested with a load of 224 tons. | 

The three main engines are horizontal tandem, single- 


crank, compound condensing, made by Messrs. Yates and . 


Thom. The cylinders are 15in. and 30in. by 36in. stroke, 
fitted with Corliss valves, worked by Dobson trip gear. 
Each engine is of 320 h.p, and capable of driving the 
200-kw. generators continuously at full load, and with 
25 per cent. overload for half an hour when working either 
condensing or non-condensing. The governors control the 
speed within 2 per cent., and are fitted with a runaway 
gear, which disconnects the trippers and cuts off steam from 
the cylinders if the engines start racing. The crankshafts 
are of mild forged Siemens steel, 14in. diameter at the 
journals. Under condensing conditions, and with steam at 
100deg. F. superheat, the consumption guaranteed at full, 
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three-quarter, and half load is 15]lb., 1531b., and 171b. per 
horse-power hour respectively. 

The main generators are Westinghouse 200-kw., direct- 
current, eight-pole machines, over-compounded from 500 to 
550 volte. The armatures are of the slotted-drum type, 
with two circuit windings so arranged that the circuit will 
not become unbalanced by a displacement of Pin. from 
the geometric centre of the fields. The insulation of both 
armature and field windings is flashed with an alternating 
pressure of 3,500 volts. ith half an hour’s run at 25 per 
cent. overload the temperature rise did not exceed 50deg. C. 
At full, half, and quarter load the efficiency guaranteed is 
93, 91:5, and 88 per cent. respectively. The auxiliary set 
comprises a high-speed, compound, enclosed Westinghouse 
engine, direct coupled to a 75-kw. Westinghouse generator. 
The engine cylinders are 11in. and 19in. by 11in, stroke. 
The generator is a four-pole, 75-kw., direct-current machine, 
developing 150 amperes at 500 to 550 volts when driven at 
300 revolutions per minute. The temperature test showed 
that with 24 hours’ full-load run no part of the machine 
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with stranded galvanised steel span and guard wires. The 
guard wires are earthed through the poles, every third one. 
of which is bonded to the track. The ears are of the 
ordinary type, and both mechanical and trailing frogs ara 
used, but it seems that the hangers are too small to be 
effective in checking surface leakage in a moist atmosphere 
such as that of Bath during the greater part of the year. 
The average length of the sections is half a mile, and the 
usual arrangements have been made for feeder pillars and 
a Board of Trade panel. The boxes were supplied by the 
British Thomson-Houston Company. 

There are at present 50 cars in use, made by Measrs. 
Milnes and Co. (with another 10 under construction), 26 
double-deck and 4 single-deck combination, for use on the 
Oldfield Park route. There is also one watering car. The 
cars are carried on Milnes's S.B. 60 single trucks with a 
6ft. wheel base. The stairways are of the ordinary pattern 
with extended canopies, thereby gaining the extra seats on 
the roof and avoiding the tendeney of the outeide and 
inside passengers to jam, which is caused by the use of 


z 
| 
| 


View on one Section of the Bath Tramways. 


rose more than 40deg. C. in temperature. There are two 
15-kw., four-pole Westinghouse boosters, the motor volta 
being M and the booster volts varying from 0 to 50 as 
required. 

he switchboard is of the British Westinghouse standard 
traction type, with panels of white marble 2in. thick set in 
angle-iron framing. There are 15 panels altogether. The 
feeder cables are paper-insulated and lead-covered, made by 
the British Insulated and Helsby Cables, Limited, laid 
partly solid and partly in porcelain ducts. There are 270 
yards of 02 square incb, 4,700 yards of 0:25 square inch, 
and 6,700 yards of 5 square inch section. The return 
cables have a section of 06 square inch, and total up to 
one mile in length. There are nearly four miles of multi- 
core % pilot wires, and some 84 miles of overhead telephone 
and testing wires. 

The overhead line is mostly supported on brackets, from 
6ft. to 28ft. in length, but in some parts of the city span 
wires are used in conjunction with both rosettes and side 
poles. The poles are in three pieces, and stand 24ft. 
over all from the gom They were supplied by Messrs. 
Stewart and Lloyd. There is no centre-pole construction 
anywhere, as the roade are all too narrow to allow it. The 
trolley wire is of hard-drawn copper No. 00 B. & S. gauge, 


reversed stairs. The electrical equipment is by the British . 
Westinghouse Company, and comprises for each car two 
49 B. 30-h.p. motors and No. 90 controllers, also Westing- 
house magnetic brakes. There are aleo hand brakes. The 
severe curves and gradients on this system have tried the 
magnetic brakes severely, and it has been repeatedly shown . 
that they will pull up a car on gradients of 1 in 11 and 
hold them to allow passengers to alight with safety. 

The gauge of the track is 4ft. 8 gin. The steepest gradient 
is 1 in 11, and is four chains long, but the worst, from a 
driver's point of view, ia 1 in 14, 18 chains in length. The 
sharpest curve is 37ft. radius, and there are four of less 
than 40ft. and 10 less than 50ft., altogether rather a trying 
selection for fixed trucks with a 6ft. wheel base. The . 
thickness of the concrete beddiog for the track is 6in. - 
(concrete proportions 6 to 1), and the web of the rails is 
also filled in with cement. The rails are in 45ft. lengths, 
and weight 95lb. per yard, and are coupled with fishplates;  . 
all of these, with bolts, etc, were supplied by the North. 


Eastern Steel Company to the following analysis : iE aS 
Sulphur, not to exceed .............. eene '08 per cent. 
Phosphorus, not to exceed : 5 
Sulphur, phosphorus, and silicon together, not to E 
ee! E 
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him as a detector only, but was afterwards adopted and 
improved by Lodge, Marconi, and others, and used by them 
as a receiver in Hertz-wave telegraphy. In Branly's experi- 
ments he connected his tube of meee in circuit with a 
Daniell’s cell and a galvanometer. No current traversed 
the circuit on account of the high resistance of the filings, 
but as soon as a spark from a Wimshurst machine or a 
Ruhmkorff coil passed in the neighbourhood, the resistance 
fell from several million ohms to perhaps only 100 ohms, 
and a current was shown by the galvanometer. This action 
was early found to take place even when the coil or 
machine was 60ft. or 80ft. away, and in another room. 
It was also found that the tube was effectually acreened 
from electrical influences by being enclosed in à metal box, 
but that if two wires connected to the terminals of the 
tube projected from the box (but were not connected to 
anything outside the box), the action took place as before. 
Thus we have, probably, the origin of the antenne or 
aerials now used in all Hertz- wave systems. The pro- 
perties of the early coherer to receive and indicate 
etheric oscillations naturally came to an end after the 
first impulse. Dr. Lodge applied an automatic tapping 
arrangement to the coherer which restored to it its 
original receptiveness. Prof. Branly made many experi- 
ments with different materials, as well as with rods and 
cen made of Canada balsam, sulphur, guttapercha, etc. 

e also found that a row of iron or steel balls tom. in 
diameter formed a very sensitive coherer. 

Dr. Lodge improved on Branly's form, not only by 
introducing the tapper already mentioned, but by improving 
the sensitiveness of the tube by placing the rd of metal 
in a vacuum, or sometimes in hydrogen. Metal collectors, 
or „antenne, were also used to intercept a larger range of 
vibrations, and the sender and receiver were “tuned to a 
certain extent by means of these antenne. Dr. Alexander 


In front of the hospital about 300 yards of double track 
are. laid on 8in. by 4in. longitudinal sleepers. The rails 
are crost-bonded every 100ft, with crown 0000 B. & S. 
bonds with zin. nipples. The points are 8ft. 6in. and 12ft. 
. long, and are chiefly supplied by Hadfield's, and some by 
the Lorain Steel Company, who also shared the special 
track work and crossings. Wood paving is laid between 
the tracks in the centre of the city, and granite setts and 
macadam with granite paving in the suburbs. 

In conclusion, I must express my thanks to Mr R. D. 
Macarter and to the British Westinghouse Company for 
their kind assistance in the preparation of this article. 


WIRELESS TELEGRAPHY. 
BY R. G. BLAINE, M.E., A. M. I. C. E., EIC. 
(Continued from page 527.) 
Coherer Detectors or Receivers. 


In these detectors chemical action plays a certain, though 
obscure, part. Lord Rayleigh in 1879 observed curious 
phenomena with dusty air and jets of water due to what 
we now call “ ooherer ” action; and Signor Calzeechi Onesti, 
of Fermo, about 1885 noticed the decreased resistance of 
metallic filings when small sparks passed in their neigh- 
bourhood. About 1878 Prof. Hughes used a microphonic 


Fic. 22 —Marconi Receiver. 


Muirhead, co-patentee with Dr. Lodge, applied the auto- 
matically tapped or ‘“‘decohered” coherer to a Morse 
telegraph instrument, so that regular dash-and-dot signals 
might be transmitted and received, and Mr. Marconi also 
introduced the Morse printer at an early dave. 

Marcuni's Coherer.—Mr. Marconi made numberless experi- 
ments with various kinds of filings in coherers, different 
forms of tappers, and, in fact, very varied arrangements of 
the apparatus. He found that even at the best the coherer 
is somewhat erratic in its action, and for long-distance work 
courag' by an explanation of the action given by the | the magnetic detector, already referred to, is much superior. 
late Sir G. Stokes, and made little practical use of his | Mr. Marconi’s coherer as now in use is shown in Fig. 22. 
discovery. In a paper read before the Royal Society in | It is made by inserting filings between two silver plugs in 
.1878 he described “a tube filled with loose filings of zinc | a glass tube from which the air is exhausted. The plu 
. and silver," which served as a detector of electrical impulses | should be a fairly tight fit, but not so large as to burst the 
or influence, the decrease of resistance when acted on by | tube from expansion when they are heated. The plugs 
these impulses being very marked. In 1880 Prof. Hughes | should be slightly amalgamated at the tips. The gap 
actually demonstrated the transmiasion of signals and the | between the plugs, which is about 1mm. wide, tapers slightly, 
detection of the same by his microphonic detector to the | and is about half filled with filings, consisting of 95 per 
President of the Royal Society and Profs. Huxley and G. | cent. of nickel, 5 per cent. of silver, and sometimes a trace 
Stokes. Prof. Stokes thought the results were due rather | of mercury. The vacuum is about one-thousandth of an 
to electromagnetic induction than to ether vibrations, an | atmosphere, and the tube is exhausted through a projecting 
explanation which is said to have discouraged Prof. Hughes, | side portion, which is seen near the middle of the tube, 
who himself correctly interpreted the action as due to the | this part being sealed up by melting the glass at its 
latter cause. When Hertz by his masterly researches during | extremity as soon as the requisite vacuum is obtained. 
1887-9 solved the problem, Prof. Hughes, as stated by | The connecting wires are fixed to the silver plugs. So 
him in a letter to the Electrician in 1889, was forced to | sensitive is the coherer that it is best to keep it short- 
see others re-make the discoveries he had previously made | circuited by connecting its wires when it is not in use. It 
as to the sensitiveness of the microphonic contact and its is fastened to a bone handle so as to be easily carried or 
useful employment as a receiver of aerial waves.” moved into a required position. 

_ Prof. Edouard Branly, of Paris, may be said to have Blondel’s Regenerative Coherer.— This coherer with M. Emile 
invented the modern coherer about 1890 (Comptes rendus de | Guarini’s tapper is shown in Fig. 23. It consists of the 
Academie des Sciences, Nov. 24, 1890, and Bulletin de la | usual glass tube with metal plugs, the space between whieh 
Société Francaise des Physique, April, 1891). His apparatus, | has a certain amount of filings in it. This space is con- 
which consisted of a glass tube partly filled with metallic | nected with a side reservoir in which is à reserve store of 
filings, with metallic conductors at the ends, was used by | filings, the idea being to alter the sensitivenesa or restore 


PROF. EDOUARD BRANLY, 


contact as a detector. He was really the first in this 
country to employ Hertz-wave methods, but was dis- 


THE ELECTRICAL ENGINEER, APRIL 8, 1904. 


867 


the action of the coherer should it become insensitive, 
by introducing a further or new supply of filings from this 
reservoir. | ! 

Lodge's Single-Point Coherer.—Dr. Lodge used a single- 
point coherer, consisting of a needle resting with its point 
on a smooth aluminium dise. When the electric impulse 
is received the needle adheres to the disc, and the contact 
oe 5 ing. 18 55 difficulty with such a coherer is 
that the fine point is liable to injury by the passage of too 
large a current. Dr. Lodge iio used this in another 
form, consisting of a fine spiral of iron wire inside a 
cylindric box. This spiral can be turned by means of a 
lever outside the box and its pressure of contact with an 
aluminium plate varied. When the electrie waves reach 
the coherer the contact becomes conducting, or rather the 
resistance of the contact diminishes greatly. A slight tap 
restores the coherer to its original state. The filings 
coherer used by Drs. Lodge and Muirhead up till the time 
of introduction of their new mercury and disc coherer, con- 
sisted of an exhausted glass tube with two ordinary darning 
needles inserted in it point to point. Between these points 


Fic. 23. 


the filings were placed, and whilst one needle was fixed 
the other had an iron armature at its exterior (or eye) end 
controlled by a small permanent horseshoe magnet outside 
the tube. This coherer, we are informed, acted well, 
remained in good order for months, and was easily 
adjusted. 

Prof. Branly’s New . Radio-Conductor."—lIn most of the 
coherers in use up till recently metal filings or fine particles 
have been employed. This form of coherer is compara- 
tively easy to construct, but is not altogether satisfactory. 
The numerous contacts and the modifications introduced 
by tapping render the apparatus somewhat fickle. Prof. 
Branly has recently devised a coherer or radio-conductor 
made by the contact of three tempered steel legs with 
oxidised points resting like a three-legged stool on a disc 
of. polished steel. The oxidation is effected at a fixed 
temperature, and the degree of oxidation, as well as the 
polish, play an important part in the result. The thin 
layer of oxide remains intact for months. In the primary 
circuit of the receiver a cell of half-volt is joined by one of 
its poles to the upper terminal of the Morse register. The 
current goes through the terminal, then through a thin 


sheet of platinum to the pallet of the Morse, then to the 
relay through a variable resistance, and finally to the steel 
disc. The current goes through the contacts between the 
pan metal and oxidised metal and returhs to the 
attery. In the secondary circuit there is one Cell of a 
battery or an accumulator, the contact being closed by the 
relay. A spark having passed at the transmitting station, 
the first circuit is closed by the contact of the polished and 
oxidised metals, which becomes a conductor. The sécond 
circuit is closed by the play of the relay, the pallet of the 
Morse being attracted the circuit opens between the upper 
screw of the Morse and the soldered plate of the pallet. 
The pallet continues its movement owing to its inertia and 
strikes the lower screw of the buffer, and by this shock, 
which may be very feeble, operates the return of the tripod 
to its original state. When the opposing spring of the 
Morse has reapplied the pallet against the upper serew of 
the buffer, a new spark can act. The weakness of the 
shock enables the stroke of the pallet to be reduced and 
greater speed of transmission to be attained. The radio- 
conductor is protected from the action of the sparks of the 
transmitter at its own station by an auxiliary electro- 
magnet. gor S WR Aas: 
(To he continual.) — 7^ ^. 47 


TYPES OF DIRECT-CURRENT LOW -TENSION 
SWITCHGEARS. 
BY W. E. WARRILOW, A M.LE E, 
( Continued from page 410.) 


Fig. 5 illustrates & type of board built up with marble 
slabs in an iron framework. It is suitable for controlling 
dynamos, batteries, balancers, and feeders on the three-wire 
system. The battery switches are controlled by four hand- 
wheels mounted on panels in the centre of the board, and 
the spindle of each wheel is carried behind the board for 
gearing to a vertical shaft reaching to the switch spindle 

roper. This is fixed to the engine-room wall above the 
board; and in line with the end of the battery-room. This 
arrangement considerably shortens the length of the leads 
from the regulating cells to the switches, and thus minimises 
the risk of breakdown. 

In certain instances, where the currents dealt with are 
comparatively small, the cables entering the board from the 
dynamos, and leaving it, to the feeders can be brought up in 
a vertical line directly below each panel. As the capacity 
of the gear increases it is necessary to lead the conductors 
in near the wall, and bend them over the intervening space 
between the wall and the gear. With large cables this is 
the most satisfactory arrangement, although it is possible 
to bridge the space with copper bar or rod and óbtain an 
equally good result. In the last instance the cabtes are 
pushed through the wall and bolted direct to their respec- 
tive terminals without any bending whatever. In Fig. 6 
an arrangement of this description may be seen. It 
illustrates the back view of a direct-current switchboard 
controlling heavy currente. On the right hand is the back 
of the marble slabe fitted with the switching apparatus, 
and on the left is the engine-room wall, which 1s, however, 
provided with windows for the efficient illumination of all 
the connections. This last feature is not always to be met 
with, as the cable couplings are usually enclosed in ‘some 
dark hole which even an experienced man might shrink 
from entering. The opposite end of this same gear ie 
shown by Fig. 7, and here a number of heavy cables pass- 
ing upwards on the right will be noticed. It will also" be 
seen that fuses are employed on the feeders. Both the 
foregoing illustrations are good examples of what canbe 
done with the connections of a heavy-current low-tension 
switchboard. The arrangement is likely to prove satis- 
factory as long as little alteration is required, but the difti- 
culty of getting access to any special connection or fitting 
can be realised from a close inspection of the illustrations. 

Among low-tension gears of this type there are prac- 
tically no standards in the industry, and when engineers 
have established precedents with huge power schemes they 
have designed the controlling apparatus themselves. Many 
municipal electrical engineers also have met the particular 
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requirements of their patrons with switchgears of their own The board is made up of dynamo and feeder panels, tLe 
design, and several excellent examples of these are to be | former being mounted on the ground floor close to the 
met.with. Fig. 8 represents a board which was constructed ! particular machine controlled. The latter are fixed on a 
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Fia, 5, — Another form of Three-Wire Board (Westinghouse). 


in this manner for the Glasgow Corporation to the design | gallery above the dynamo boards, and are illustrated in 
of its electrical engineer, Mr. W. A. Chamen. It is par- | Figs. 8 and 9, which vive aclear idea of the general design 
ticularly interesting, in that it has two working faces. The | of the gear. Eight bus bars (four positive, four negative) 


— 


" , E, = 
1 . P v $a) e 
. l J ^ 1 5 E ' EN. l b 
M p , Y - ^ . = 
* — b- ——- 
y T» FAP, IA à > 
. 3 A f d É TW Y 
E "« A 
i— E ‘* 
Fad 


7 
f 
» 
NA 2 
} 


M «c 
MEE- 


FIG. 6.— Back of Low-Tension Board (Oerlikon). FIG. 7. Another Back View cf Low-Tensioa Board (Oer. ik. 


first of these is arranged close alongside the engine-room | are suspended from the gallery supports, directly over the 
wall and is fitted with switches, fuses, links, and cable | machine panels. Plug switches are provided on the feeder 
terminale. The second is mounted some 6ft. away from the | boards to enable any feeder to be connected to any bar at 
first, and the instruments and switch levers are fitted to it. will. The feeder panels (1,000 kw. each) are in two rows 


The front row contains the plug switches for the ’bus-bar | pass down the wall to an underground tunnel beneath the 
connections, switch levers, and recording voltmeters and | engine-room floor. The complete assembly of the board 
ammoters (functions combined in one instrument). The | occasions the passage of current through the dynamo panels 
drums of the latter contain a 24 hour card, on which the | to the'bus bars above them, upwards to the feeder plugs 
feeding point pressure is recorded, in addition to the ! on the gallery overhead, thence across to the switches and 
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Fie 8. — Special Low-Tension Gear (Glasgow Corporation) 


current output of the feeder. All the drums are worked , fuses on the wall face, and finally down this wall by cable 
from an electric clock sending impulses every half-minute. | to the tunnel and distributing network. Considerable 
The back row of panels (Fig. 9) is mounted on the | vertical space is, of course, taken up by this, but it is 
face of the wall behind the front row, a clear walking | quite outbalanced by the absence of straggling cable con- 
space being left between both rows. The feeder switches, | nections arranged in some dark recess. The couplings 
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operated by rods ing through the front panels, | throughout the gear are of a fireproof nature (lead-covered 
xA dte on v ee slabs, 88 0 with duplex cable and copper strip), the gallery is also non-inflammable, 
fuses. Two fuse strips are superposed with a swing- | being of iron and glass, so that these precautions reduce 
ing link to short-circuit one set of strips, and bring | the chances of a conflagration to a minimum. 
the other set into circuit when fusing takes place. The 

feeder cables are coupled to the lower fuse terminals and (To be continued.) 
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ELECTRIC POWER SUPPLY. 


During the past four or five years there has taken place 
a series of attempts on behalf of electric power distribution 
companies to get a foothold in our large towns. As the 
electric supply in these towns in nearly every case belongs 
to the corporation, the fight has been one between company 
and municipal control. The chief argument used by the 
counsel for the power distribution companies has been that 
the supply of power in bulk to large consumers does not come 
within the range of legitimate municipal enterprise. It is 
further argued that a corporation is not justified in pledging 
the public credit in order to give a cheap supply of power 
to industries which may not be lasting in character. In 
spite of these arguments, and of others in which an attempt 
has been made to prove that the corporations are unable to 
give as cheap a supply as a company, the efforts of the 
power distribution companies to get rights within the 
boundaries of large towns have not been successful. The 
attempt made this last year to include Bristol within the 
area of supply of the Somerset District Electric Power 
Company is the nearest approach to success. In this case, 
however, the company will only obtain the right to supply 
electrical energy to large consumers after they have proved 
to the satisfaction of the Board of Trade that the Bristol 
Corporation is either unable or has refused to give the 
supply demanded by certain consumers at reasonable rates 
as compared with the terms offered by the power distribu- 
tion company. This proviso practically amounts to the 
exclusion of the company, as the Bristol Corporation 
is quite alive to the advantage of having large power 
consumers connected to ite electricity supply system. 
Thus its charges for power commence at 14d. per unit, and 
discounts are given which vary with the power factor of 
the load to be supplied. In one instance, as mentioned in 
an earlier issue of our journal, a contract has been made 
with a consumer requiring 300 h.p. to 400 h.p. for nine 
hours a day at the low rate of 12d. per unit. This charge 
is about the lowest we know of, and it is certainly below 
the published charges of the power distribution companies 
actually at work. Elsewhere in this issue will be found a 
description of the new generating works at Sunderland, 
which have been designed by Mr. John F. C. Snell with 
the special object of meeting economically the demand for 
electric power. The town of Sunderland is quite excep- 
tional iu this respect, in that there are within the 
borough boundary no less than twenty-one shipbuilding 
yards and large marine engineering works. This class of 
engineering undertaking has everything to gain from the 
introduction of electrical power, because of the large area 
over which their machinery is scattered. In consequence 
of this, steam is a most uneconomical agent for the distri- 
bution of power, as the owners of these shipyards and 
engineering works quite realise. As will be seen from 
the article in question, the Corporation of Sunderland are 
now supplying an aggregate of 520 h.p. by three-phase 
induction motors in one large works. In another instance 
no less than 1,892 h.p. represente the total output of 
the direct-current motors to be installed. In this instance 
the Corporation are under contract to supply one- 
half of the electricity required, and the other half 
will be taken from the firm’s private plant. In both 
these cases the charge per unit is according to the scale 
rate, lid. per unit. The advantage to the Sunderland 
Corporation is yet to be fully realised, as the whole of 
the motors are not yet at work. Even now, however, the 
load factor on the new Hylton-road electricity works has 
reached the high figure of 41:6 per cent., while the cost for 
coal, oil, stores, wages, and repairs has come down to 
0:598d. per unit. As more power consumers come on, and 
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a larger proportion of the total load on the works is derived 
from. this class of consumer and from tramways, much 
better results are to be expected from these new works. 
Sunderland, while taking & prominent position in the 
development of a cheap power supply to large consumers, 
is by no means alone in this respect. Bradford may, 
perhaps, claim the first place as the pioneer in this 
respect, but other towns, such as Edinburgh, Glasgow, and 
Aberdeen, are all doing good work. For instance, in con- 
nection with this latter town, we note this week the open- 
ing of & new shipyard at Torry which takes the whole 
of its power supply from the Corporation named. 
It is due to this to a considerable extent that the 
owner of this yard, although he only obtained possession 
of the site in November, was able to launch the first vessel 
on the last day of March. We understand that this ship- 
yard employs electrical means of transport to a very large 
extent. In those towns, like Aberdeen, Cardiff, and Sunder- 
land, where electric light, electric power, and energy for 
electric tramways are all supplied from a common station 
with more or less common plant, the competition from 
power distribution companies becomes practically impos- 
sible. The more important fact ie, however, that in these 
towns the corporations have secured for the inhabitants 
every advantage of electrical distribution at the lowest 
possible price. At the same time this price provides for 
reasonable depreciation, so that the stability of the under- 


-taking is secured, which is by no means necessarily the |- 


case under company management. 


CORRESPONDENCE. 


„One man's word is no man's word, 
Justice needs that both be heard." 


ELECTRIC TRANSMISSION. 


SIR, —Could you or any of your numerous readers inform 
me where I could see and inspect on any of the smaller 
English rivers the ordinary water power of a common flour 
mill converted and now used regularly for creating elec- 
tricity for transmitting energy to any distance for mechanical 

urposes in the same manner—but, of course, infinitely 

insignificant as compared with—as at Niagara Falls.— 

Yours, eto., H. E HARBIN. 
Newton Surmaville, Yeovil. 


WEST HAM'S NEW ELECTRIC GENERATING 
STATION. 


Formal Opening. 


The formal opening of the new electric generating station 
erected by the Corporation of West Ham took place on 
Wednesday afternoon last, the Mayor (Councillor Geo. A. 
McDowall, J.P.) performing the ceremony. Subsequently 
current was switched on to the lighting and tramway mains 
by the Mayoress, the company then proceeding to a marquee 
to hear the inaugural speeches. Having declared the station 
open, the Mayor read a telegram from Mr. Allan Baker, 
chairman of the London County Council Tramways Com- 
mittee, wishing the undertaking abundant success. This 
he (the Mayor) thought a good omen, since the usefulness 
of their system of tramways depended very largely on 
co-operation with the work of the London County Council 
to obtain through running over the adjoining systema, 
and Mr. Baker’s evident goodwill towards them augured 
well for the success of future negotiations. In the 
course of an interesting address, Alderman William 
Ivey, chairman of the Electric Lighting and Tramways 
Committee, paid very high tribute to the work of the 
Corporation’s Wins incidentally expressing the regret 
which they all felt in having to part with Mr. James K. 
Bock, their electrical engineer, who was about to leave 
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them to take over important duties elsewhere. The 


principal contractors also obtained & word of praise. Mr. 
Bock disclaimed any ability as an orator, but immediately 
belied his own words. There were several other speakers, 
among whom was Mr. Ferranti. We hope to give an 
iliustrated description of the station in an early. issue. 


FORTHCOMING EVENTS. 


. ' FRIDAY, APRIL 8. | | 
Junior Institution. —At 8 p.m., ‘‘ The Heating and Ventilation of 
Factories,” by Mr. Kenneth Gray, . 
Manchester Students, Institutien of Electrical Engineers.—At 
7.30 p. m., Direct - Ourrent Controllers," by Mr. H. N. Dutton. 
SATURDAY, APRIL 9. 
West Hartlepool Scientific Society. —At 7.30 p m., annual meeting. 
Manchester Students, Institution of Electrical Engincers.— 
At 2.30 p.m., visit to Messrs. W. T. Glover's cable works. 
MONDAY, APRIL II. 
Institution of Mechanical Engineers.—Students' Section: The 
Manufacture of Linoleum Floorcloth," by Mr. E. J. Stevenson. 
TUESDAY, APRIL 12. 
Institution of Civil Engineers.—At 8 p.m., '' Recent Developments 
in Cargo and Intermediate Steamers, by Mr. Edwin William 
De Rusett. : 
Institution of Electrical Engineers.—Manchester Section: At 
7.50 p.m., annual general meeting. Glasgow Section: At 8 p.m., 


„Corporation Telephones,” by Mr. A. R. Bennett. , 
Royal Institution.—At 5 p.m., Prof. L. C. Miall on The Trans- 
ctore I.). 


formation of Animals” ( 
| WEDNESDAY, APRIL 13. 

Faraday Soolety.— At 8 p.m., “Alloys of Copper and Arsenie ” 
(illustrated), by Mr. Arthur H. Hiorns; "A New Primary 
Battery," by Mr. E. G. P. Bousfield ; ** Note on Determining 
Accurately the Percentage of Ozone in Gases not Dissociuted by 
Moderate Heat," by Mt. E. G. P. Bousfield. 

Institution of Civil eers.—Students' visit at 2.50 to the 
works of the Great Northorn, Piccadilly, and Brompton Railway, 


in course of construction. 3 » : 
Eleotrical Contractors’ Association. —Annual dinner at Holborn 
Restaurant. 


THURSDAY, APRIL 14. ! 
Institution of Electrical Engineers.—At 8 p.m., continued 
discussion on '' Direct-Reading Measuring Instruments for Switch- 
board Use," by Mr. K. Edgcumbe, associate member, and Mr. 
F. Punga ; ‘‘ Eddy Ourrents and Eddy-Ourrent Losses in Cable 
Sheaths,” by Mr. M. B. Field, member. 
Dublin Local Section, Institution of Electrical Engineers.—At 
8 p.m., ordinary meeting. | 
Institution.—At 5 p.m., Prof. Dewar on '' Dissociation " 
(Lecture I.) 


m of Mechanical Engineers.—Aunua] dinner at Hotel 


FRIDAY, APRIL 15. 
Institution of Mechanical Engineers.—At8 p.m., ''Compound 
Looomotives in France," by Mr. E. Sauvage. 
Royal Institution.—At 9 pm., Korea and the Koreans,” by 
Monsignor the Count Vay de Vaya and Luskod. | 


Association of Municipal Engiueers.—The following prospeetive 
Newcastle, May 6 and 7; Buxton, May 20 and 21. 


arrangements for meetings have been fixed: Grimsby, April 25,. . 


——— —— 


A FEW NOTES ON THE STEAM-TURBINE.* 
BY THE HON. G. L. PARSONS, A.M.LC.E, A.M.LE.E. 


Since no paper on the steam-turbine has been read before 
the Newcastle-on-Tyne Section of the Institution of Electrical 
Engineers, the author hopes that a few remarks will not be 
without interest to those present. In the year 1884 electric 
lighting was rapidly coming to the front, and the demand arose 
for a good fast-running engine which could be coupled direct 
to a dynamo to take the place of the cumbrous system of rope 


or belt driving then generally in use. The steam-turbine, an 


ideal rotary engine, was one solution of this problem. In con- 
junction with this a new type of dynamo had to be -designed 
which would run at the high speed required by the turbine, for 


if the speed of the turbine was lowered too much, there was. 


loss of economy, the problem being to make the d |o run 
fast enough for the turbine and the turbine to run slow enough 
for the dynamo, so that the two could be coupled direot without 
the use of gearing. 

Preliminary experiments were made in 1884 with trial shafts 
to ascertain what exactly were the conditions required for 

* Paper read before the Newcastle Local Section of the Institution 
of Electrica] Engineers, March 21. 
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steady running at speeds up to 40,000 revolutions per minute 
‘These shafts were 14in. in diameter and 2ft. long, je bearings 
' being about gin. in diameter. Various types of bearings were 
tried, but for successfnl running a small amount of elasticity or 
give was found necessary, combined with a certain frictional 
resistance to rapid transverse displacement. The following 
arrangement was finally adopted. The bearing itself consisted 
of a plain gunmetal bush with a collar at one end and a nut at 
the other. On this bush were threaded alternately a number 
of thin washers of different sizes. Half the washers fitted the 
inside of the bearing bush, while those of larger internal and 
external diameter fitted the hole in the bearing block. At the 
end came a wide washer, which fitted both the block and the 
bush, and formed a fulcrum, on which the bush rested, while a 
spiral spring between the washers and the end nut in the bush 
kept all the washers pressed tightly together. As it was 
impossible to make the rotating shaft absolutely true, a slight 
displacement of the bearing bush was caused, which was 
resisted by the friction of the washers, each sliding against its 
neighbours, but the shaft itself, being slightly elastic, had a 
` tendency to centre itself on the fulcrum washer under the 
gyrostatic forces due to the high speed, and thus revolved 
steadily about its principal axis of gyration without any vibra- 
tion.. This type of bearing was used successfully for man 
years, but has now been replaced by a simpler form whic 
answers the same purpose. This consists of a gunmetal bush 
surrounded by several concentric tubes fitting loosely one 
inside the other. Into the qe between the tubes the 
oil enters in a very thin flf, which has great viscosity, and 
hence produces considerable resistance to rapid lateral displace- 
ment of the bearing bush. The oil film a'so tends to centre 
the shaft, and forms a cushion which effectually damps out all 
vibrations. This form of bearing is very durable, and is still 
used for all speeds over 2,000 revolutions per minute. For 
slower speeds, bearings lined with white metal are more 
. suitable. 

Ia the same year, 1884, after these preliminary experiments, 
the first successful steam-turbine (of about 10 h.p.) was con- 
structed, coupled direct to a type of dynamo specially 
designed to run at the high speed of 18,000 revolutions per 
minute. The turbine was made double-ended, the steam enter- 
ing at the centre and passing towards both ends of the shaft, so 
that all end thaust was avoided. On each half of the shaft were 
. placed 15 rings of blades or turbine wheels projecting outwards, 
and nearly touching the concentric outer case, between them 
being corresponding of fixed guide blades projecting from the 
case and nearly touching the shaft. Each set of this series of 
. rings was like a parallel-flow water-turbine, complete in itself, 
with this difference, that the steam, afcer doing its work on 
one set of blades, passed on without losing its longitudinal 
velocity through the guide blades to the next set of moving 
blades until it finally reached the exhaust. The fall in pressure 
being quite gradual and the expansion being continuous, the 
passage way in each succeeding row of blades required, there- 
fore, to be increased. O wing to the comparatively low velocity 
of the steam, due to its gradual expansion, there is no cutting 
of the blades, the original tool marks being perfectly plain after 
. the machines had been running many years. This early turbine 

was used for many years, and may now be seen in the South 
Kensington Museum close to the famous old reciprocating 
engines constructed by James Watt, Stephenson, and others. 
n these turbines the speed was higher in proportion thau 
that of more modern types. The turbine was governed by a 
lantern type of throttle valve worked by the movement of a 
leather diaphragm, which the suction of a fan on the shaft 
tended to close against a spring. The admission of air to the 
diaphragm was controlled by au electrical governor. Oa the top 
of the magnet yoke there was a small iron bar pivoted on a 
vertical spindle and carefully balanced. This was moved round 
by the alteration of the magnet yoke agaiust a spiral spring. A 
double finger or arm was keyed on the same vertical spindle ; 
the end of each fiager was flat, and, wheu opposite to the inlet 
of the alr-pipe, closed it. The spiral spring was so adjusted by 
a movable head that the greater the voltage, the more was the 
air inlet closed by one of the fingers. When the inlet was open 
the air rushed along the pipe and partially neutralised the 
` suction of the fan, allowed the diaphragm to extend, and thus 
opened the throttle valve. If the dynamo got demagnetised 
the needle turned the other way, and the safety finger closed 
the air inlet and thus cut off steam. This type of governor was 
very sensitive, and kept the voltage steady within 1 per cent. 
The steam consumption of a 32-kw. plant of this type running 
non-condensing was about 48lb. per electrical horse-power hour 
with a boiler pressure of 61lb., and about 42'b. per electrical 
horse-power hour with a boiler pressura of 92ib. 

Ia 1889, owing to temporary loss of patents, the radial-flow 
type of turbine had to be adopted. This consisted of a series 
of fixed annular discs with rings of blades, between which another 
series of discs keyed to a shaft rotated. The guide blades were 
` secured to the faces of the stationary discs, and nearly touched 
the rotating discs, while the moving blades nearly touched the 
fixed discs. The steam passed outwards through the successive 
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rings of blades, then inwards along the back of the first more 

isc, and again outwards through the next ring of blades un 
it finally reached the exhaust. In 1892 this type of turbine 
was first tried condensing with a vacuum of 27in. With 
slightly superheated steam at a pressure of 100lb., the ocon- 
sumption at the normal full 1 of 100 kw. was 27lb. per 
kilowatt-hour. About this time many turbines of this type 
were installed in various parts of agland, including the 
stations at Newcastle, Scarborough, and Cambridge; none, 
however, being larger than 150 kw. Some of these can be seen 
at the Newcastle and District Electric Lighting Company's 
works. One of them can be coupled either to a single-phase 
alternator at 1,000 volts and 80 periods or to a oontinuous- 
current dynamo at 480 volts, the change from one to the other 
being made in a couple of hours. 

In 1894, however, the parallel-flow type was again aflopted 
with considerable improvements. The turbine was made single- 
ended, with the steam passing in one direction only, the second 
series of rings being replaced by three rotating pistons, or 
dummies, by which the end pressure of the steam along the 
shaft was balanced. Ech of the pistons corresponded in size 
to the part of the turbine it balanced, and to which it was con- 
nected by a pipe. Grooves were turned in these pistons, between 
which the corresponding fixed collars of the cylinder projected, 
and being almos; in contact reduced the leakage of steam to 
less than 2 per cent.; the amount of clearance could also be 
regulated by the thrust bearing at the end of the turbine shaft. 

Governing of Turbines.—The governor can be either of the 
mechanical type, which keeps the speed constant, or of the 
electrical solenoid type, which maintains a constant pressure at 
the terminals of the dynamo by raising the speed of the turbine 
to meet the fall in voltage due to the increase of the load. The 
electrical governor is now seldom fitted except on the smaller 
continuous-current plants. The action of the governor is as 
follows: Steam is admitted into the turbine in a series of gusts 
by a double-beat valve, the length of the gusts being regulated 
by the governor until at full load they are practically continuous. 
This double-beat valve is fixed on a spindle on the upper part 
of which is a piston working in a separate chamber. Steam is 
continually being admitted under the piston, which thus moves 
upwards against a spring, and s» opens the double-beat valve. 
The exhaust from this piston is regulated by means of & small 
plunger valve, which is continually being kept in motion by a 
lever worked on & cam driven off the turbine spindle by à worm 
and worm-wheel. In this way the valveis moving up and down 
the whole time, and so remains perfectly free. A separate set of 
levers, worked by the governor itself, alter the mean position 
of the plunger, and so lengthen or shorten the ts of steam. 
The same worm-wheel drives a small pump, which oil is 
supplied under pressure to all the bearings, being then returned 
to the tank to be used over and over again, resulting in a great 
saving in oil, as compared with reciprocating engines. Inside 
the cylinder itself no lubrication is required, since no parts are 
touching, the two end packing glands being of similar construc- 
tion to the balancing pistons, also run clear, hence no oil can pos- 
sibly find its way into the exhaust. Turbines are ranning in 
breweries and chemical works, where the exhaust is led straight 
into the vats or liquids which require to be heated, and at 
Heaton part of the turbine exhaust steam is specially condensed 
to be used as distilled water for delicate chemical processes. 
The cost of oil for a large turbine works out at about 002d. per 
kilowatt-hour. Among tbe earlier machines of this type were 
the 550-kw. alternators put down at the Manchester-square 
station of the Metropolitan Electric Sapply Company, of 
London, in place of the reciprocating engines, which had been 
causing immense annoyance through vibration. These turbines 
gave complete satisfaction, and several of them have since been 
converted to continuous current. Siace that date the size of 
turbines has gradually increased, units of 500 kw. being put 
down in Newsastle, S zarborough, Cambridge, Loudon, and 
other places. All these large plauts were single-phase alter- 
nators, the voltage being from 1,000 to 2,000 and the periodicity 
80 to 100 with revolving armatures. 

The next important advance was made in 1900, when two 
alternators, each of 1.250 kw. capacity, were constructed for the 
city of Elberfeld, in Germany. The turbines had two cylinders 
arranged in tandem, and ran at 1,500 revolutions per minute. 
They were coupled to four-pole alternators with revolving arma- 
tures, giving single. phase current at 4,000 volts and 50 periods. 
The air-pumps were driven off the turbine shaft by worm and 
worm-wheel, the circulating pumps being separately driven. The 
steam consumption at full load with slight superheat was 18:8lb. 
per kilowatt-hour, or 11 glb. per indicated horse-power hour. 
The parallel running is very good, the turbines steadying the 
1,000-kw. Sulzer-Brown-B »veri alternators running at 93 revolu- 
tions per minute. The single-cylinder type of turbine has again 
been adopted for the larger as well as for the smaller sizes, being 
found cheaper as well as more efficient, besides requiring a 
shorter engine-room. Plants up to 10.000 Lh.p. are now being 
constructed with a single cylinder. Asa high vacuum is most 
important for obtaining the best resulte in steam economy, 


! ample space is allowed at the end of the turbine for the 
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exhaust steam, and the condenser is generally placed in a 
plt straight under the turbine so that the drop in vacuum 
may be as small as possible between the machine and the con- 
denser, while the length of piping required is greatly reduced. 
The following table shows the effeot of variation of vacuum on 
the consumption of steam in the case of a 1,500-kw. set. For 
smaller aizes the variation is not so marked. | 


Vacuum bar = JOin. Difference in stesm consumption 


oe per lin. of vacuum. Percent. 
Bs. EOE Vr E 5 
%%% oU enses 8 4 
))7)7);;öͥ ͤu DRE eeextince 81 
JJ». 8 3 
„„ AAO E E 24 
1% “ 


As regards the cost of obtaining these high vacua, a little 
investigation will show that the extra power required to main- 
tain a higher vacuum in a given condenser (and the covling 
surface need not be larger than usual) is very small in com- 
parison with the saving of steam in the main turbine with a 
good vacuum. A high vacuum is of no advantage in the case of 
a reciprocating engine for various reasons. The low-pressure 
cylinder would require to ve very large to deal with the oom- 
paratively enormous volume of steam, resulting in much greater 
cost, friction, and oondensation. The exhaust passages and 
ports would also present many difficulties and make the whole 
plant very bulky and clumsy, and in no way more efficient. 
Avother saving results from being able to 1eturn the condensed 
steam from the turbine direct into the boiler without having tu 
filter off any oil as the steam is perfectly clean. 

One of the most interesting examples of what can be done 
with ateam.turbines is the Forth Banks station of the Newoastle 
and District Electric Light Company, Limited. It was firs: 
started in 1889, four units of 75 kw. each being put down, run- 
ning at 4,800 revolutions per minute, giving single-phase current 
at 1,000 volts, 80 periods. These were of the oubie-ended, 
parallel-flow, and non-condensing type. Part of the engine 
works of Messrs. Hawthorn-Leslie were bought as a site. The 
boilers were placed below and more or less above them the 
engine-room of an area of 400 square yards. A few years later 

ial-flow units of 150 kw. were put down, and a condenser 
installed in a shaft that was sunk below high-water mark, and 
finally parallel-flow units of 500 kw., of which there are now 
three, the total power being about 2,200 kw. alternating. In 
Addition, two units of 400 kw., giving continuous current at 
480 volts for power and lighting. A total, therefore, o! 
5,000 kw. was installed in a very small space, the only 
disadvantage of the station being the heavy cost of carting 
away the ashes. The demand for direct current has increased 
su fast that a new station has been built in the Close. Two 
units of 1,000 kw. each have been started during the last few 
menthe, and a third of 1,500 kw. has just been ordered. The 
1,000-kw. turbine is deeigned to run at 1,800 revolutions per 
minute, and is coupled to two 500-kw. continuous-ourren!: 
dynamos arranged in tandem. The governor is cf the elec- 
trical solenoid type maintaining a constant voltage within 2 per 
cent. between no load and full load. The 1,500-kw. set will have 
further improvements. The governor will be of the mechanical! 
type, keeping the speed constant within 2 per cent. The dynamos, 
each of 750 kw., will be of a new design, specially wound to 
give fixed commutation from no load to 50 per cent. or ever 
100 per cent. overload. If found desirable at a subsequen. 
date, this set can be over-compounded fur traotion purposes. 

Among other large continuous-current plants made recently 
are two 1,800-kw. tandem sets at 480 volis for Mancheste: 
Corporation, running at about 1,000 revolutions per minute. 
When tested on site the steam consumption was about 19Ẹłlb. 
per kilowatt-hour at full load and 23 at half load without super- 
heat, with 120lb. steam pressure. Three sets of 300 kw. each 
have jnst been completed for the Corporation of Derby. They 
run at 5,000 revolutions per minute, and aie intended to supply 
current fur traction and lighting. The dynamos are specially 
wound to give sparkless commutation for all changes of load 
without movement of the brushes. Curves were taken on a 
born tach graph showing the variation of speed when the main 
circuit was made and broken on a load of 350 kw. The temporary 
variation did not exceed 44 per cent., and the permanent 
24 per cent. The dynamo was tested by throwing 350 kw. off 
and on when running both as a shunt machine and as a com- 
pound, no inovement being found necessary for the brushes, 
which were of brass wire. The following table shows the 
variation of volt: ge under different conditions. 


Kilowatte. Voltage. Sneed 
Compounding in uses. pem 5 3,075 
d 5 386 . 565 . 3,000 
Shunt on . . 300 „ DOO) uus 3,000 
O. doses . 3,075 
0*5 sues: 520 ......... 5,060 
(Constant excitation) ............... N 518 5,000 


Many large alternators have been constructed during the last 
few years, including two of 750 kw. capacity erected at Bristol 


‘| sold at the lowest possible price. 


last autumn. . The letter are of the revolving-armature type, 
running at 1,860 revolutions per minute, and have six poles aud 
generate. single-phase current at 2,000 volts and 95 periods. A 
certain number of two-phase dynamos have been constructed, 
including four of 500 kw. capacity for the Metropolitan Eleotris 
Sepply Company, at 1,000 volts and 60 periods, and two f 
1,500 kw. capacity for the Corporation of Sheffield at 2,000 
volts and 50 periods, all of the revolving-armature type. 
Three-phase sets are more numerous, especially for voltages 
of about 6,000. At present plants varying in &ze from 750 kw. 
to 3,500 kw. are being constructed, the large sets being for tha 
Carville station of the Newcastle Electric Supp'y Company, ail 
of the revolving-field type, the number of poles being either 


two or four. The stators are built up in a cast-iron case with . 


ample provision for ventilation through the core, the winding: 
being placed in tubes of tape and pressspahn, which, on the 


whole, are the most satisfactory. E ch tube is tested thoroughly 


electrically by flashing before being put into the stator, but 1t 
should be pointed out that an excessive pressure test, though it 
msy not appear to cause damage, is really injurious just in the 
same way as ^ boiler is permanently strained by being teste l 


too highly. The rotors have former-wound coils with plenty of 


insulation and special supnorts to resist the oentrifugal strains 


due to the high speed. The pole-tips can be removed and a . 


damsgped coil replaced by the spare one in a few hours. 


A plant of 1,500 kw. capacity is now being constructed f.r 


the Ultimo power station of the Sydney tramways, N.S.W. 
The periodicity is 25, requiriog a two-pole rotor running at 
1,500 revolutions per minutes. For colliery work three-phase 


alternators with revolving armatures generating at a pressure of 


440 to 550 volts are becoming very numerous, the largest of 
this type being a 750-kw. set fer Ashington Colliery. The 
output of the steam-turbine in England has increased enor- 
mously during the last two or three years, and include plants of 
large size for most of the large towns aad power companier, 
Oa the Continen“, Messrs. Brown-B veri have some large planta 
in hand. including three-phase alternators of 10,000 h.p. for 
Messrs. Krupp's work at Essen and five of 8,000 h.p. for the 
Paris Metropolitan Railway, while in America the turbine hau 
become very popular, and threatens to displace the reciprocatir g 
engine in all the larger schemes. 


TRADE NOTICES AND NOVELTIES. 


G.E.C. Bell Catalogue. 

We have received from the General Electric Company, 
Limited, 71, Queen Victoria-street, E.C., a copy of the 
fifteenth edition of their Section L lat, which deals wih 
bells, indicators, pushes, telegraph instruments, lightning con- 
ductor fittings, etc. In connection with this list attention i- 


G. E. C. Bra ket Bell. 


called to several new depai tui es. It is well known that the 


company's workshops in Birmingham and Ma: chester are pr. - 
vided with special autumatic machinery for turning out the 
above class of work accurately aud highly finished throughout. 
in large quantities, thereby enabling fi-st-class apparatus to be 


demand for a high.grade indicator st a moderate price, the 


company have undertaken the manufacture of a superior quali y , 


indicator to sell at the price hitherto charged fur their medium 
quality instrument. The woodwork ia strongly dovetailed an-. 
screwed, and the whole of excellent fiuish. Amung the new 
types of bells, besides those fur tractin. ship, avd mining 


work, the list includes an all-metal bell, the Colonial,“ designed - 


Owing to the inoreasıd . 


= 
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to meet the requirements for tropical climates. It can, of course, 
be used for ordinary house work, and is specially recommended 
on account of its having fixed adjustments, beéides being 
thoroughly dustproof. Many new designs in artistic metal 
. pushes and door pulls, to harmonise with the various styles of 
art work pow met with, are illustrated. Mention may also be 
made of the firm's high-class telegraph instrumenta, sounders, 
relays, and Morse inkers, as usad by the General Post Offioe, 
which are dealt with in another part of the list. The merits of 
the Extra Sec” dry battery, chief of which are that it does 
not deteriorate even in hot climates and is very powerful, are 
again pointed out, while the diagrams and instructions given at 
the end of the list should greatly facilitate the running of bell 


circuits, eto. 
Exhaust Heads. " 


From Messrs. Aiton and Co., Western Works, Hythe-road, 
Willesden Junction, N.W., we have a leaflet dealing with their 
patent centrifugal exhaust head. Notwithatanding that it has 
been on the market only a comparatively short time, this head, 
we understand, has proved a complete success. It is claimed to 
be especially suitable for steam hammers, as it is made entirely 
of cast iron, having no ioose internal parts to shake to pieces 
and come adrift. A number of these heads have been supplied 
to his Majesty's dockyards, while others are in use in elec:ric 
light stations and industrial works throughout the country. 


* Angold Midget" Are Lamps. 


. is a view of the Augold Midget " aro lamp 
introduced by the General Electric Company, Limited, 71, 
Queen Victoria-street, E.C. Unlike similar types on the 
market, this lamp is of British manufacture, and as it combines 


N 


„% Angold Midget” Arc Lamp. 


the excellent features of the ‘‘ Angold” ordinary arc lamp should 
commend itself to users. Especially worthy of note is the 
entirely new form of magnetic control, resulting in the 
lamp starting up without pumping, and running steadily 
while on oircuit. For the rest the lamp is of the con- 
tinuous-current enclosed ty designed to take a current 
of two amperes in parallel on circuits of 100 to 110 
volts, and for two in series on 200 to 240 vol's, or three 
in series on 250 volts. It will be found suitable for either 
indoor or outdoor use, as the case is quite waterproof. More- 
over, as the over-all size is not more than 125in., it is well 
adapted for shop windows, offices, corridors, etc , when it is 
necessary to have a good light without sacrificing space. 


Moy Specialities. 


Three sheets which we have received from Messrs. Ernest F. 
Moy, Limited, Greenland-place, Camden Town, N.W., deal 
respectively with distributing fuseboards from pressures up to 
250 volts, the standard dimensions of the same, and Mordey's 
patent fuse for pressures up to 550 volts. 


Brooke’s New Steam Trap. 


A full description of Brooke's patent steam trap is contained 
in list No. 60, recently issued by Messrs. Holden and Brooke, 
Sirius Worke, West Gorton, Manchester. Many advantages 
are claimed for this trap, and the description in question, being 
well illustrated, is worth getting by those to whom it applies. 


Catalogues. 


CHAMBERS, Scott, AND Co., engineers, crane builders, and 
machine tool makers, Dalziel Engineering Works, Motherwell, 
N.B.—Pamphlet E.C., No, 1904, electric overhead travelling 


cranes (illustrated and descriptive). The firm states that the 
following information is necessary in order to base quotations : 
capacity and span of crane, headroom available, height of rails 
above floor level, distance between wall and centre of rail, speed 
of movements, method of operation, duty of crane. Enquiries 
for prices on longitudinal wiring, beams, and rail, should give 
length of overhead track and distance between the supporting 
columns, i 


PHYSICAL SOCIETY. 


At the meeting of this scciety on March 25, Dr. R. T. Glazebrook, 
F.R.S., president, in the chair, 

A paper, entitled "Note on the Measurement of Small 
Inductances and Capacities and on a Standard of Small 
Inductance,” was read by Prof. Fleming. The author referred to a 

r read before the society last year by himself and Mr. W. C. 
Olinton, in which a motor-driven commutator was employed to 
measure small inductances. It had since been found that very good 
resulta could be obtained in the measurement of emall inductances by 
Prof. Auderson's method by using a telephone in place of a galvano. 
meter and a buzzer in the battery circuit. The author had found that 
for long solenoids, at least 50 diameters long, the inductance could be 
calculated with an accuracy of about 1 per cent. by the rule: inductance 
in centimetres = (length of wire in one unit length of solenoid) (total 
length of wire in the whole solenoid in centimetres). Numerous measure- 
ments were given showing the agrecment between the measured and 
predicted inductance of various solenoids and the limits of the dimen. 
sion ratio within which the rule was valid. It was also shown that by 
means of tuch a predetermined inductance small capacities, such as 
those of Leydca jars, could be easily measured. A standard of induct- 
ance graduated in microhenries suitable for electric resonance experi- 
ments and Hertz‘an wave telegraphy was exhibited. The standard 
consisted of a spiral of copper wire with special means for producing 
pacan variation or definite variation in the inductance thrown into a 
circuit. 

Mr. A. Campbell said that they had lately measured some self- 
inductances of the order of 100 microhenties (100,000cm.) at the 
National Physical Laboratory. The method used was practically that 
of Max Wien as modified by Dolezalek. In the original method two 
contiguoue arms of a Wheatstone's bridge consist of (1) the inductive 
ooil (under test) shunted by a known non-inductive resistance, and (2) 
an unknown (preferably variable) inductive with an adjastable resiat- 
ance in series. The other two arms are non-inductive resistances, with 
a slide-wire between them. The indicating instrument (either an 
optical telephone or a vibration yalvanometer) is tuned to respond only 
to a particular frequency, and the source of current is worked at this 
frequency. Thus, although the source may give a quite irregular wave- 
form, the instrument practically ignores áll but one sine.curve Com- 
ponent, and the formula can therefore be easily obtained. The product 
and the quotient of the inductances in the network are given in term: 
of non-inductive resistsuces and „, where p- 2» n, n being the frequency 
of the current source. From these equstions tbe inductances cin 
be separately determined. The modification described by Dulezsiek 
consists in using a current source giving a nearly pure asinoidal 
wave and an ordinary telephone os an indicating instrument. 
The current generstor is a ‘‘microphone hummer.” Ia this a 
telephone plate (P) carries a microphone (M) A current from 
two accumulators is paseod through M and the primary of 
an induction coil, the secondary being connected with a polarised 
magnet acting on P.  Dolezalek states that, by the use of a 
hummer and a variable inductance standard, inductances of about 
0:1 microhenry (1000m.) can be readily measured to within 1 or 2 
per bent. For obtaining frequencies above 1,000 ~~ per second, Mr. 
Campbell has found it ceairable to replace the telephone plate by a 
steel bar 250m. ia diameter. In order to make the note in the 
detecting telephone pure, the latter is tuned by means of a small screw 
pressing against the ferrotype plate. 

Mr. W. Duddell expressed his interest in the paper, and asked 
what p'e:autions were taken to ensure that the resistances and ocon- 
nections used were free from self-iodaction and capacity. He thonght 
that some of the variations in the figures given in Table I. of the paper 
might be due to these effects. 

Dr. Fleming. in 1eply, ssid that in connection with all measure- 
ments of svall iadustances it was essential to coutinua'ly check the 
measurements by the aid of a small known inductame made as he 
described. We were all apt to forget that the ideal bridges drawn 
on paper were not ideatical with real bridges. in that the latter 
had small inductance and capacity in all the arms and connections, 
and hence formul: obtaiaed on the assumption that certain branches 
were absolutely inductionless and without capicity were not atiictly 
correct. Ia some experiments he had found that great errora were 
iatroduce 1 merely by usiog ordinary flexible twin wires for coun:c- 
tions, as these had quite a sensible capacity per metre. Id all 
methods employing the telephone as a detevtur we were testing the 
observer quite as much as the method, and not only a perfect! y «niet 
room but a very acute «ar were nocesary if good results were tu be 
obtained. It was becoming important to possess me'hods of measuring 
accura‘ely inductances of lers than one microhenry. The author sketched 
a plan which he ssid he had not yet put into practice, but which 
seemed promising. It involved the use of a Hertz rectangle, and the 
measurements were made to depend upoa the identity in time period 
between two conducting paths connecting the sama points. 

“A Hot-Wire Ammeter for Measuring Very Small Alter- 
nating Currents” was exhibited and described by Prof. Fleming. 
The author said that in alternating-current work, particalerly in taking 
the power factor of small transformers and of short lengths of cables, the 
need had been felt for an ammeter not involving the use of iron capable 
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of. measuring currents as small as 0°01 or less of an ampere. He 
exhibited an ammeter capable of being made to read currents as small 
as 0:002 with fair accuracy. The arrangement was as follows: Two 
very fine ordei or constantin wires, about 1m. long and 0°05mm. 
or even 002mm. diameter, are supported on a wooden rod with 
arrangements for adjusting their tensions. These wires are 5mm. 
apart, and are held down at the centre by delicate spiral springs. 

e two wires are embraced at the middle by a small loop of paper 
carrying a very small plane mirror, These wires. are enc! in & 
box, the lid of which carries a Jens. By this means the light of a 
straight carbon filament of an incandescent lamp, or of a slit illumi- 
nated by an aro lamp reflected by this small mirror, can be fucuesed 
on s screen of ground glaes. Ifa current is through one of 
these wires it sage down slightly, and the square root of the displace- 
ment of the image on the screen is almost exactly proportional to the 
current passing. The instrument can be quickly calibrated by apply- 
ing a known voltage to the ends of the wire, the resistance having 
previously been measured corresponding to the range of current used. 
Examples were given of the use of such an instrument. Suitable very 
fine wires of pure metals and alloys are now prepared by Mesers. 
Hartmann and Braun, of Frankfurt. These fine wires uire 
''ageing" before use by intermitting a current through them for 12 
hours or more, 

Mr. W. Duddell expressed his interest in the paper and said it was 
difficult to make a satisfactory instrument. The author had said that 
with a fine constantin wire it was possible to measure currents as small 
as two milliamperes, He asked if this was calculated or observed. 
There should be a standard method of comparing these instruments, 
and he suggested using the current necessary to give a deflection equal 
to one-quarter of the ecale distance. Mr. Duddell pointed out that 
many dynamometers were more sensitive than the instrument shown, 
and asked the author the order of magnitude of the currents which it 
was necessary to measure in serial conductors. 

Dr. W. Watson exhibited and described a form of ammeter for small 
alternating currents. The current to be measured flows through a piece 
of iron wire bent into the form of a right angle. This is linked with 
& similar shaped piece of nickel wire forming part of a galvanometer 
circuit. The thermo E.M.F. at the junction, produced by the heating 
effect of the current, sends a current through the galvanometer which 
can be measured in the usual way. The current to be measured is 
practically proportional to the deflection of the galvanometer. | 

Mr. A. Campbell described a form of ammeter by Rubens; and 
Mr W. A. Price referred to an instrument. similar to that shown by 
the author, in which the sag of the wire is measured by the movement 
of an aluminium pointer. 

Dr. Fleming said he was quite aware that electrodynamometers 
had been designed for measuring very small alternating currents, but 


they were more difficult to make and calibrate than the simple form of 


hot-wire instrument he now exhibited, He had no doubt that the use 
of a constantin wire of 0-02mm. diameter would greatly increase the 
sensitiveness of the instrument, though he had not actually tried it for 
want of time, As regards Mr. Duddell's question about the magnitude of 
the currents flowing into a wireless telegraph aerial, that, of course, 
depended upon the size of the aerial. In the case of an ordinary 
180ft. single aerial, the. average value was about 0:5 to 1 ampere, but 
that depended, of course, on the frequenoy of the groups of oscillations. 
The author said that, although in the ammeter he exhibited the sag 
of the working wire was indicated by a mirror, yet he had also used 
an index needle, and he had no doubt & good commeroial instrument 
go ee be made on this plan. 

: per on "Energy of Secondary Roentgen Radiation” was 
read by Mr. C. G. Barkla. To measure the intensity of radiation, 
electrosco}es were placed in a primary beam of Röntgen rays and in a 
se.ondary beam proceeding from air in a direction perpendicular to 
that of propagation of the primary rays. By comparison of the two 
rates of leak when no absorbing plates were used, and when similar 
aluminium plates were placed before each electroscopo, it was found 
that the absorbability of the secondary rays differed from that of the 
ptimary by less than 5 per cent. of its value, It was, however, found 
that a secondary beam of the same intensity as the primary would 
produce a slightly different number of ions in a given volume of air, 
consequently the radiations differ slightly in character. The differ. 
ence in what may be called the ''ionising powers” was evidently 
greater when the primary beam consisted of more penetrating raya. 
The fraction of energy lost in secondary radistion was very nearly, if 
not entirely, independent of the character of the primary radiation. 
The law which the author had previously found to govern the 
intensity of radiation from gases, was found to be equally applicable to 
those light solids which are the source of a radiation differing little in 
character from the primary—i e., the energy of secondary radiation 
from these substances situated in a beam of definite intensity is pro- 
portional to the quantity of matter through which the primary beam 
passer. In the past age of X- radiation through air under normal atmo- 
spheric conditions, the diminution of intensity due to secondary 
radiation is of the order of magnitude 0:02 per cent. per centimetre. 
This is a large fraction of the total loses of energy for penetratin 
rays passing through air. Applying experimental results to J. J. 
Thomson's calculation of the loss of energy per centimetre due to 
the passage through a medium containing ions, and considering the 
electrons a3 the source of radiation, the number of these per cubic 
centimetre of sir under normal conditions is of the order of 107. By 
using the secondary radiation from copper as the primary, appraxi- 
mately the same fraction of the energy was lost in secondary radia- 
tion ; hence we have quantitative results showing that this radiation 
from copper, though differing in character from the primary radiation 
producing it, is of the same nature. Evidence was also found pointing 
to the conclusion that even from metals which are the source of a 
secondary radiation differing greatly from the primary, the energy of 
secondary radiation is of the order of magnitude given by gases and 

light solids of the same mass, 


five shillings for every other answer we print. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
The answers 
to any questions should be sent within 10 days. after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formulæ should be carefully written to Bale mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


677. How would you calculate the number of series turns for a com- 
pound rotary similar to the 900-kw. threc-phase rotaries designed 
by Mr. Parshall in his book, ‘‘ Electric Generators,” and used, I 
believe, in the Oentral London station.—W. 8. P. 


678. Describe a system of book-keeping for the meter department 
of a central station supplying sbout a thousand consumers.— 


J.H.H 
ANSWERS. ex 


Question No. 668.—Oan steel be commercially manufactured by means 
of electricity? If so, describe some process that has been 
practically tried. 


Answer to No. 668 (awarded 78. 6d.).—The commercial 
manufacture of steel by means of electricity has recently 
undergone great developments in France, due to the efforts 
of the Société Electro-Metallurgique Francaise. This com- 
pany was formed in 1888 for the manufacture of aluminium, 
silicium, eto., on the Héroult processes, but of late years it 
has given great attention to the manufacture of ferro- 
chrome, ferro-silioon, steel, etc., by means of the electric 
furnace. Ferro-chrome is manufactured in very large 
quantities, and the company was the first in France to 
produce this metal in an electric furnace. It is made with 
various percentages of carbon—from 1 to 10 per cent.— 
chrome varying from 60 to 70 per cent. The company 
commenced about three years ago to investigate the 
nen of manufacturing pig iron and steel electrically. 

he problem of the manufacture of pig iron in an eleotrio 
furnace has been solved from the technical standpoint, but 
the plant has not, so far, given any conclusive resulta from 
an economical and commercial standpoint, owing to the 
comparatively low price of pig iron. The smelting of steel, 
however, in an electric furnace is a different matter, as the 
company has already produced over 1,000 tons on the 
Froges-Héroult process. In this process a closed electric 
furnace is used, proviled with two massive carbon elec- 
trodés, rectangular in section, arranged vertically side by 
side, which can be regulated independently one from the 
other, automatically or by hand. h of these electrodes 
weigha about 6cwt. On starting a heat, the furnace is 
charged with the required proportions of ore, pig iron, iron 
or steel scrap, either cold or preferably heated, the required 
fluxes, lime, sand, ete., being added to form the elemente 
of the slag and to ensure the purity of the steel. The 
smelting is done by means of the arc formed between 
the carbon electrodes, and, in the course of the 
process, carbon and other substances are thrown into 
the bath according to the quality of the steel to be pro- 
duced. Test pieces are taken in the course of a heat to 
ascertain the grace of.the metal, as is done in the case of 
the Siemens-Martin and other processes. The smelting 
operation is a very simple one, and there is no fear of the 
bath oxidising—a danger to be guarded against in the 
ordinary processes of steel manufaoture. | 

The whole range of qualities have been obtained from 
pure ingot iron to high-carbon ateel and ateel with different 
constituent alloys such as manganese, silicon, chrome, 
tungsten, etc. The output depends on the temperature of 
the furnace, the composition of a charge, and the quality of 
the steel to be obtained. The average output from a single 
furnace at the present is about six to seven tons per day, 
starting with a cold charge. The heats. succeed each other 
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without interruption, apart from that oocasionally required 
for repairing the lining. The furnace is also being used for 
the production of fine tool steel, of which it yields about 
two tons at one heat. The current for the manufacture of 
aluminium, steel, etc., is generated in a central power 
station situated at La Praz, in the province of Savoy. The 
works are on the banks of the River Arc, from which the 
power is derived for driving the generators. The generators 
are direct coupled to water-turbines of the Girard type, the 
number of machines being 28, making an aggregate of 
about 13,000 h.p. The plant consists of 25 continuous- 
current generators, generating current at from 60 to 120 
volts, and three alternators, generating current at from 
40 to 160 volte. The current for steel manufacture is 
supplied from one of the alternators, and is made to vary 
at will, dependent on the working of the furnace. 

The demand for “electric steel,” as it is styled, is 
rapidly on the increase, and, according to every probability, 
the manufacture will be greatly developed in the near 
future. It may be surmised that high-quality steel, pro- 
duced in electric furnaces, will be used direct for a number 
of purposes for which ordinary steel is now resorted to 
after it has been subjected to special treatments. A vast 
field for it is expected in the construction of dynamo 
machinery and in the manufacture of boiler plates of pure 
ateel, bes a higher tensile strength than that now in 
use.— 


Answer to No. 668 (awarded 7s. 6d.).— Steel can be 
successfully manufactured in large quantities at a sufficiently 
low cost wherever electrical power can be obtained at a 
very cheap rate. Steel has been produced by this means 
for several years in the North of Italy, where there is 
abundant water power, thus enabling electricity to be 
cheaply produced. In Sweden I also heard they were 
making steel electrically, and now I understand they 
intend starting in Canada. Some years ago Keller invented 
a furnace for making steel electrically. It consisted of two 
vertical electrodes of carbon resting on iron ore enclosed in 
a suitable refractory receptacle. Only small quantities of 
metal could be made in this way, and the operation was 
not continuous, as it was necessary every now and then to 
renew one or other of the carbon electrodes. The appa- 
ratus was gradually improved until it resembled that shown 
in Fig. 1. By putting several electrodes in parallel in the 


FURNACE 


Fic. 1. 


same furnace it was found possible to keep the furnace 
continually at work and also to produce large quantities 
of steel. In the ore-reducing furnace, A, shown in the 
sketch, the iron ore and coke are tipped in at the top, and 
gradually finds its way to the fusion chamber, where the 
carbon electrodes are. The heat rising from the bath of 
molten iron, which keeps collecting at the bottom, rising 
through the mixture of ore and iron, considerably aids the 
reduction of the ore. The whole arrangement resembles 
an ordinary blast furnace. When a sufficient quantity of 
molten iron bas collected fin the bottom of the furnace it 
is tapped, and the iron flows into the refining furnace, B. 
The plug is reinserted in furnace A, and it keeps on con- 
tinuously reducing the ore. The carbon electrodes in 
furnace B take the place of the gas in an ordinary 
Siemens-Martin furnace. They are simply to keep the 
metal fluid whilst different refining materials and chemicals 
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are added. A small sample is withdrawn and tested, and 
if the composition of steel is now satisfactory for the 
purpose for which it is required, the furnace B is tapped 
and the steel flows into the casting pot, C. By this method 
Mr. Keller claims that 15 to 20 tons of steel can be made 
at a time, and still larger quantities if necessary. 

Steel has been produced electrically by starting with cast- 
iron pigs instead of with the ore. A differently arranged 
furnace is required, aud it has a larger capacity, as the pig 
iron presents lees difficulty than the ore. The advantage 
of one method over the other depends entirely upon the 
position of the works. The making of crucible steel by the 
electrical furnace presents great advantages. At present 
crucible steel is made in small pots each holding 60lb. of 
steel. When a crucible steel casting has to be made, a large 
number of these pote have to be brought as quickly as 

ible to the mould, and it would be an advantage if a 
argo quantity were made in one pot by means of elec- 
tricity. Another means of making steel by electricity 
is the Stassano method, which is aleo in use in Northern 
Italy. Stassano claims that by his method any desired 
quality of steel can be produced directly from the ore in 
one operation. 

As regards the cost of making steel electrically, the 
following data are obtained from actual working fi 
By Keller's method, 5,800 electrical horse-power hours are 
required to produce one ton of steel : | 


Price of ton of ore, 55 per cent. iron, delivered free. ~ £0 8 0 
" „ /// ( UECACUND TR Su CUN 118 0 

„ chemicals and sundries..........cccceccessscscscecoesscee oos 012 0 

„ labour per day . e Í— cos 0 2 6 

„ 200lb. of electrodens q 1 4 0 

„ electrical energy (kilowatt-year, 8,400 hours)......... 200 

£5 18 6 


These results were obtained from a plant working in 
Northern Italy, using water power to generate electricity, 
and as they were obtained several years ago, no doubt they 
could: be excelled now. The item for electrical energy 
includes a percentage for depreciation of buildings aud 
machinery. With Stassano’s method from 4,000 to 5,000 
electrical horse-power hours are required to make one 
ton of steel, and the cost of electrical energy per ton 
comes out at about £1. The expense of producing one ton 
of ingots of steel works out at about £4. In Stassano's 
method the large expenditure for coke is avoided, but not 
such a large quantity of steel can be made in one operation 
as by the Keller method. The electrical manufacture of 
steel will no doubt advance very much in the next few 
T those countries where water power is abundant.— 
W. A. T. 


Question No, 669. —Explain, with eketches, the method of magneto- 
electric igaition for modern medium-size gas- engines (about 
100 b. h. p.). In central.station work is this method reliable? If 
so, what are the possible faults ’ 

Answer to No. 669 (awarded 105.).—The principal objec- 
tion to magneto-electric ignition is that the permanent 
magnets gradually weaken, which makes it necessary to 
have them periodically remagnetised. In one method of 
magneto ignition—the “ Albion system "—this objection is 
removed. By closing the circuit of the induction coil when 
the magnetic flux through it is at ite maximum, and break- 
ing the circuit when it is at about its minimum, a magnetis- 
ing effect is obtained that tends to strengthen the magnetism 
of the magnets. The induction coil, C, is wound on the 
armature, A (Fig. 2). The armature is formed of ring- 
shaped iron stampings, a portion of the ring being cut 
away as shown at F. The armature is fixed. Fig. 1 
shows a sketch of the magneto. GG are steel or soft-iron 
pole-pieces bolted to the bronze or non-magnetic spider, K. 
This is keyed to the shaft, D—i.e., the crankshaft—or any 
other shaft driven by the engine. To these pole pieces are 
bolted the permanent magnets, E E, similar poles being 
bolted to the same pole-piece. The field magnets and their 
pole-pieces embrace the armature, A, and as they rotats an 
alternating current is generated in coil,C. The make-and- 
break mechanism consists of an insulated contact fitted into 
the cover of the ignition port, and a spindle passing through 
the same cover. The inside end of the spindle carries an 
arm, which bears against the insulated contact piece, both 
being platinum tipped. To the end outside is fitted a lever. 
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To one end of this lever is attached a spring, which keeps | could be ignited with absolute certainty. The spark was 
the arm in contact with the insulated piece, the rupture of | produced by breaking a low-potential circuit containing 
the circuit being effected by a blow on the other end of the | iron, current being supplied from four storage celle. The 
lever. _ | plug A (Fig. 3), is screwed into the cylinder; the end 

| which is ineide carries two steel rods about 3in. long. To 
the further ends of the rods is fixed & piece, B, ais 
screwed into it a platinum tip. The end of the sliding rod, 
C (also platinum tipped), is pressed against B by a spring, 
D, and is lifted by the lever, E, which receives motion from 
a oam driven by the engine. The rod, C, is insulated from 
the cylinder, and passes through the stuffing box, F. The 
piece, G, is insulated from the plug, A, by the mica washers, 
MM. The lever, E, is made in two parts, bolted together 
at L, the bolts passing through ebonite washers to prevent 
pum being made between C and the engine frame.— 


Answer to No. 669 (awarded 7s. 6d.).—Of the many 
forms of magneto machines employed for electric ignition 
in gas-engines, perhaps the Simms-Bosch is the most satis- 
factory. This machine has three permanent magnete, M, 
to the ends of which soft-iron pole-pieces, P, are attached. 
Fig. 1 is a sectional sketch of one of these machines. The 


Fio. 1. 

It is important with electric ignition that the points 
between which the spark is produced be kept in & proper 
eondition, and in some cases provision is made for putting 
in new ignition points without stopping the engine. Fig. 3 


F 
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armature, a Siemens H section, -is fixed, as also are the 
magnəts. S is a reciprocating envelope or sleeve of soft 
iron, by the movements of which the lines of force between 
the poles of the magnets are deflected as desired. With 
this arrangement, instead of the armature moving in a 


is a sketch of the make-and-break mechanism of an electric 
igniter, as described in the report to the Gae-Engine Research 
mmittee of the Institution of Mechanical Engineers. This 


E 
= ae magnetic field, as in ordinary dynamos, the lines of force of 
—— — the field are moved relatively to the armature conductors. 
TW | L One end of the armature winding is connected to frame of 


the machine, the other end to an insulated terminal. In 
order to understand magneto ignition, it must be remem- 
bered that the spark has a comparatively low tension. 
Sparking does not place across a small gap, as when an 
induction coil is used, but occurs when the circuit is 
broken. Advantage is taken of the well-known favt that 
violent sparking takes place when a circuit of considerable 


` 
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8 SN 
7 y F ee through which a current is flowing, is suddenly 
7 7 G Fig. 2 is a diagrammatic sketch showing Messrs, 
M m AN A Crossley's arrangement for-magneto igaition. The magneto 
M Sula SN is fixed on a bracket over the cam shaft ; its one terminal, 
G 2 T. is connected to an insulated pin, P, by means of a wire 
N well insulated with vuleanised indiarubber. A bell-orank 
| lever is attached to magnets at C ; one end of this lever is 
C fastened to a spring at A, the other end, B, engaged with 
él B the pin, D, or the pawl, E. The disc, F, is keyed on the 
A Lu half-speed shaft, and carries the pin, D, and the pawl, E. 
Fic. 3. The pawl, E, may be drawn by means of a screw. out of 


alignment with B, leaving D only to: engage the lever. 
When starting—it being essential to have late ignition— 
the pawl, E, is moved along to engage with lever. When 
speed is reached, the pawl is drawn back, leaving the 
pin, D, in action. It will be seen that the end of 


method of breaking the circuit is said to have given most 

excellent resulta. j^ was in use without repair for over two 
years, and was never seen to fail to fire a charge. Even 
charges so weak as to give irregular results with a hot tube 
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lever will fly off D at an earlier position of the stroke 
than it would from the pawl, E. Sparking takes 
place when the rod, H, strikes the lever, G, and 
causes it to break contact with the firing pin, P. The 
lever, G, is provided with a screw and. clip so that the 
angle between its two parte may be adjusted ; thus the 
ignition may be timed as desired. Contact is maintained 
until the rod, H, comes into action with the pin, P, by 
means of a helical spring, I. The circuit is then armature 
winding to frame to P by means of lever, G, and back to 
terminal of magneto by insulated conductor. In the 
writers opinion, magneto ignition is more reliable than 
the ordinary hot tube; like all mechanical contrivances 
there is a chance of breakdown, but the chance 
with a good magneto ignition arrangement is a mini- 
‘mum. For faults that may crop up look first for an 
-open circuit. In Fig. 2 the spring, I, might not be 
-strong enough to maintain good contact between lever 
and firing pin; continual wear and jarriog sometimes 
-causes this. See that the conducting wire between P and 
I does not short-circuit the spark; also that the insulation 
‘of P from frame is good. It occasionally happens that what 
-at first appears a bad fault is simply a case of dirt and 
grease in the wrong place. Few engineers would care to 


CYLINDER. 


Fic. 2. 


go back to the hot tube after having tried electric ignition. 
M. M. 


Answer to No. 669 (awarded 7s. 6d.).—The igniting 
device of a gas-engine is one of the small details whic 
gives considerable trouble in the running of the engine ; 
yet it is one which it is quite easy to make entirely reliable 
aud trustworthy by sufficient care in its installation. The 
primary cause of the difficulty with these igniters is 
generally that sufficient energy is not furnished so as to 
ensure a strong spark With a long flaming spark there is 
no difficulty in lighting even the most dense oils when 
vaporised and mixed with air. For furnishing current 
‘three sources are used—the primary battery, secondary 
battery, and some form of dynamo. Of these three, how- 
ever, the primary battery may be left out of consideration, 
as its utility extends no further than very small operatione. 
Of the other two types, the secondary battery and the 
dynamo are very much the same as regards first cost, but 
the expense of maintaining the former, when used alone, 
is much in excess of that necessary to maintain the dynamo 
in repair. The difficulty with the dynamo is that it will 
not furnish a spark for ignition until it bas reached a 
certain speed, and the arrangement of a machine so as to 
give strong eurrents when starting the engine involves 
many complications. A combination of secondary battery 
and dynamo gives a source of current that covers all 
contingencies. | 

There are two forms of sparking mechanism —namely, 
the jump spark and the hammer break. Of these, the 
jump spark is undoubtedly the simplest, but it has the 
disadvantage of becoming easily fouled, so that a con- 
siderable amount of energy is required to send the 
spark between the tips. The hammer break is, on the 
other hand, quite sure to draw a spark, but is more com- 
plicated, and therefore more liable to get out of order, 
depending on how fully the necessities of the case have 
been realised, Another disadvantage of the hammer-break 


form is that some of producing mechanical action must be 
connected between the shaft of the engine and the cylinder, 
which is sometimes a difficult thing to provide. With the 
jump spark, however, there need be only a pair of flexible 
wires leading from the interrupter to the plug terminals. 
On the score of positive action, however, the hammer- 
break method has much to recommend it, and for 
large engines it is probable that its positive action 
more than compensates for the extra complications. 
The dynamo that furnishes the current for ignition is, for 
smaller-size engines, made of the magneto-generator type, 
as this gives simplicity, small first cost, and freedom from 
derangement ; but the interrupter should be arranged so 
that the break and the spark shall come at a time when 
the E. M. T. is at its highest point. This will give the 
maximum sparking efficiency from a magneto, but it is 
often necessary to change the time of ignition with change 
of composition of gas or power required from the engine, 
and if the dynamo be positively ven from the engine 
shaft, this involves also a change in the driving m i 
of the igniter generator. . 
By careful design it is possible to construct a magneto in 
which the current will be sufficient during an angle of 
about 60deg. of rotation to give a fairly long spark ; but 


this, again, requires a more costly machine. To avoid this, 
the most convenient and reliable arrangement is a second 
battery, which is charged from the dynamo, aud which in 
turn furnishes current to the igniter circuit. This combina- 
tion may be so arranged that the battery will supply the 
current when starting and then be thrown off and the 
dynamo switched on to take its place, or the battery can 
be arranged to furnish current all the time that the engine 
is running, the dynamo charging in at the same rate all the 
time the current is used. This has the advantage of keeping 
the igniter circuit at all times under the same E.M.F.; the 
battery being charged and discharged with regularity, there 
is no danger of it ever standing without charge. Thisarran 
ment, by which a secondary battery is employed for start- 
ing and running. is shown in the accompanying diagram. 
It is suitable for use where current is obtained from s 
small dynamo driven direct from the engine. A double- 
pole switch is inserted in both circuits, so that when 
opened to prevent the battery being short-circuited, whilst 
by opening one the battery may 15 left in condition to 
operate the igniter whether the dynamo be running or 
not, so that it is wise to instal a battery with rc a 
capacity to be able to furnish the current necessary for a 
considerable time, in case of accident.to the dynamo. Of 
course, instead of the dynamo driven from the engine, the 
current may be taken from lighting or power circuit with 
the usual arrangement of keeping down the current for 
charging the secondary cells. 

The requirements therefore necessary for successful 
n may be summarised as follows: The source of 
electrical energy should be a dynamo or lighting circuit, 
arranged, if possible, to work through a secondary battery 
which supplies current to the igniter circuit. The inter- 
rupter should be worked by a rotating cam on some suit- 
able shaft on the engine, and should be of the hammer- 
break type. The spark should be produced by a jump 
spark plug, so arranged that the entire mechanism may be 
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readily removed from the oylinder without disturbing any 
other part of the engine.—K. 


_ PERSONAL. 


Mr. A. J. Beckett, of York, has been a 
for the new electric light works of the Bri 
salary of £4 per week, 

The Lincoln City Council have decided to increase the electrical 
engineer e salary by annual increments of £50 until it reaches £500, he 
undertaking the arrangement of the proposed electric trams. 

The Kettering Urban District Council have appointed Mr. W. A. 
Walker, of the Aldershot electrical works, as assistant eleotrical engi- 
neer at the Council's new works at a salary of £120 per annum. 


Seng gn 
APPOINTMENTS VACANT. 


pointed electrical engineer 
gton Town Council at a 


Gas Engineer and Manager and Electrical Engineer, Malvern. 
Salary, £400 perannum. Applications to Mr. H. L. Whatley, Council 
Offices, Malvern, by April 23. See advertisement in last issue. 

Electrical Engineer, Singapore. Salary £360 to commence. 
ot bape to Mr. O. C. Lindsay, M. I. C. E., 217, West George-street, 
Glasgow, by April 19. 

Dynamo and Switehboard Attendant, Fulham Palace - road 
Workhouse, Hammersmith, W. Wages 308. per week. Applications 


by April 8. 

Electrical Engineer, Bray, Ireland. Salary to commence at 
£240. Applications to Mr. P. MacDonnell, clerk, Town Hall, Bray, 
before 10 30 a.m. on April 11. 


Mechanical Draughtsman. Applications to Harland and Wolf, 
Limited, Belfast. See advertisement. 

Cable Jointer, Burnley Borough Council, Applications by April 20. 
See advertisement. 

Electrical Engineer, York. Applications to the Resident 
Engineer, Central Bank-chambers, by 16th inst. 

Chief Assistant Engineer, l'reston 1 Committee. Salary, - 
£200 per annum. Applications by April 16. See advertisement. 


COMPANIES’ MEETINGS AND REPORTS 


MARCONI’S WIRELESS TELEGRAPH. 


The annual meeting of the shareholders of this Company was held 
on the lst ult., Colonel Sir Oharles Euan Smith in the chair. 

In moving the adoption of the report (which has already been 
published), the Chairman remarked that a satisfactory feature was 
that for the second time sinoe they came into existence their receipts 
were in excess of their expenditure. In connection with all the 
revenue-producing branches which they bad established at the close 
of the preceding year, there had been satisfactory developments and 
increased income, and during the year Mr. Marconi had been carry- 
ing on a series of experiments in improving long-distance communica- 
tion. Although tlantic wireless telegraphy had not been 
established on a commercial scale, still a great advance had been made. 
Scientific progress rested upon certainty and security, and that must 
be attended by many unforeseen difficulties, Technical diffieulties 
would soon be overcome, At last year’s meeting he told them that as 
the direct result of negotiations they were on the point of concludip 
an arrangement with the Admiralty and the Post Office. As reuarded 
the Admiralty, the arrangements had been finally and satisfactorily 
concluded, and their relations with that great department were of the 
most cordial and encouraging character. In regard to the Post Office, 
the Chairman referred to the agreement which was now proposed to be 
entered into. This agreement, in the opinion of the directors, would 
not only give satisfaction to the public generally, but would also duly 
safeguard the interests of the Marconi Oompany. The details of 
the agreement could not be given just then, but he was in a 
position to say that not only did the general heads clear away 
all possibilities of future divergence of opinion between the Post 
Office and themselves, but they indica the probability that a 
far larger field would be open to the operation of their system than 
could possibly have been anticipated some 12 months ago. The 
P made had been due to the intrinsio merits of the system 
itself. Ite padre to had necessarily met with many obstacles, 
with much prejudice from quarters where it was least expected 
prejudice due to an inadequate comprehension of a very techni 
subject. It had been at a disadvantage as compared with other 
competitors in this country. But wireless telegraphy in Germany and 
other foreign countries received the recognition of all inauthority. In 
concluding, he stated that the agreement with the Post Office would 
necessitate further expenditure, and the directors wonld shortly make 
a new issue of shares, notice of which would be given in due course. 

The report was agreed to. 


WOKING ELECTRIC SUPPLY. 


The ordinary annual general meeting was held at tho offices of the 
Oompany last week, Mr. J. Ashby (chairman) presiding. 

In moving the adoption of the report (which has already been 
published), the Chairman said that the business had been constantly 


increasing during 
reduced the price of current to consumers to 6d. per unit, 
halfpenny was debited, but if they 
was accepted, Notwithstanding this reduction of price, the revenue 
from that source had increased. 
‘the public with current, either for heating or coo 
a unit in the future. The 
to supply neighbouring localities, which would necessitate additional 
capital. 


adopted. 


the last four years.. Since Oot. 1 the gy cad had 
penoe- 


id the bill within 14 days 6d. 


The Company proposed to supply 
Ning rposes, at 2d. 


pplying for 


Company contemplated a wers 


Mr. Kilby having seconded the motion, the report was unanimously 


PRIMITIVA GAS AND ELECTRIC LIGHTING. 


The report of the Primitiva Gas and Electric Lighting Company of 
Buenos Ayres, Limited, for 1903, to be presented at the meeting on 
the 19th inst., states that the balanoe of revenue account is £115,406. 
Deducting interest paid on debentures and on unissued debentures 
carried to general reserve, interest, commissions, and general expenses, 
amounting to £31,697, there remains a net profit of £83,824. The 
balance bro ght forward from the previous year was £10,289, making 
£94,113. ere has been written off towards amortisation of the item 
*' disoouut on debentures and expenses of issue £2,500, and placed to 
reserve account £15,000. There then remains at credit of profit and 
loss account a balance of £36,613, The directors now recommend a 
dividend of 5e. per share, equal to 5 per cent. for the year, on the 
ordinary shares, leaving £16,613 to be carried forward. Under 
the heading of improvements and extensions,” £37 768 has been 
expended 1a connection with the gas and electrical departments. 
The stock, stores, and loose plant of the electrical department, 
amounting to £28,194, have been transferred from the Buenos Ayres 
books in order to close the accounts of the department. An amount 
of £26,000 (nominal) 4 per cent. debentures has been issued during 
the year. In June last the directors were approached by tbe Deutsch 
Ueberseeische Electricitats Gesellschaft of Berlin with an offer to take 
over the electrical section of this Company, and after very careful con- 
sideration of the advanteges that would accrue to the shareholders, 
it was decided to enter into an agreement, dated Aug. 12, 1903, 
whereby the entire property of the electrical department has been 
handed over, on certain conditions, to the Deutsche Company 
as from Jane 1 last. One of the directors, on the invitation of 
the Deutsche Oompany, has accepted a seat on their Board to main- 
tain the interests of this Company. The first of the semi-annual pay- 
ments in accordance with the terms of the agreement was made by 
the Deutsche Company on Nov. 30 last. In consequence of the above 
arrangement the following items, appearing in last year's balance- 
sheet —that is, £1,175 on debentures sinking fund account and £8,663 
depreciation reserve account relating to the electrical section—have 
been transferred to the general reserve account, which has also been 
credited with the £2,450, interest accrued on debentures at present 
unissued, making, with the sum of £15,000 placed to this account at 
Dec, 31, 1903 a total amount at credit of the account of £37, 288. 


POTTERIES ELECTRIC TRACTION. 


The teport of the Potteries Electrio Traction Oompany, Limited, for 
1903, to be submitted at the meeting to-day, states that gross receipts 
for the year amounted to £97,701. After deducting all expenses 
chargeable to revenue, including repairs and maintenance and laterest 
on loans end debenture stock, there remains a profit of £26,258. 
To this has to be added £851 brought forward from the previous 
account, making an available balance of £27,109. The directors pro- 
pose to transfer to credit of depreciation and reserve fund £2,000, to pay 
adividendon the ordinary shares of b per cent. , and to carry forward . 
In April last an issue was made of 2,500 ordinary shares and 2,500 pre. 
ference shares of £10 each. Arrangements have been made for an issue of 
£25,000 debenture stock at an early date to provide for the completion 
of works now in hand. The capital expended during the year on the 
doubling of the Fenton section of the main line, and on the construc- 
tion and electrical equipment of the light railway between Newcastle 
and Stoke, and on Maybank power-house, cars, and car-sheds, eto., 
amounted to £35,351. Oapital expenditure during the past year has 
only quite lately become remunerative, the doubling of the line at 
Fenton having been completed in November last, and the Newcastle- 
to-Stoke light railway having been opened for traffic on Feb. 23 this 
yesr. The directors are able, however, to recommend the payment of 
the same dividend on the ordi shares as in the previous year, 
though on a larger capital. 


WILLANS AND ROBINSON, LIMITED. 


The report of the directors for the half-year ended Dec, 31, 1903, 
states that the operations of the Company for that period have resulted 
in a loss, and that no dividend can be paid upon either the preference 
or the ordinary shares. Owing,.on the one hand, to depression in 
trade, and on the other to increased competition, there been a 
falling off in orders for engines, as well as in the prices obtainable, the 
result being that the profit for the half-year upon the engine-building 
and other business carried on at Rugby (after making a special reserve 
against depreciation on cercain shares receivable in part payment for 
engines) is,only £11 772. 5s. 10d., increased to £14,108. 13s. 8d., by 
an amount of £2,536, 7s. 10d. brought forward from last half-year. 
Against this has unfortunately to be set a loss of £22,040. 18s. 5d. at 
Queen's Ferry, in which is included £7,249. 3s. 5d. for depreciation, 
The net debit balance on the profit and loss account is therefors £27,932. 
de. 9d The Company is in need of the balance of the new capital 
(285,540) which the directors were authorised to issue by the resolu: 
tion passed on April 3, 1901, and as, under present conditions, a 
new issue of capital is not likely to be successful, it is necessary to 
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borrow upon the security of the reserve fund investments. It was the 
directors’ intention to issue the new capital a year sgo, but they were 
advised to postpone the. issue for a yesr, and in consequence they made 
temporary arrangements for an overdraft upon the Oompauy's bankers 
until the capital should be issued. As this arrangement expires in 
July next, it is important that a new anderstsnding be arrived at with 
the bank, and a resolution will be submitted to the shareholders autho- 
rising the directors to borrow up to the maximum amount permitted 
by the articles of association—viz , 50 per cent. of the prid-up capital, 
less the sum already authorised to be borrowed upon debenture stock. 
The amount of the balance which can be borrowed under this resoluti»n 
is £85,330. The steelworks at Queen's Ferry. includiog the ateel- 
foundry, will be closed as soon as existing orders can be completed ; 
work in the boiler shop and tube works will be pushed on with energy. 
Extensive reductions are in course of being carried out in the Qaeen's 
pery Ape and organisation, snd every effort will be made to effect 
similar economies at Rugby. 


PERTH ELECTRIC TRAMWAYS. 


The report of the Perth Eleotri» Tramwaye, Limited, for 1903, to 
be submitted at the meeting ou the 12th inst, states that gross 
receipts for tha year amounted to £62,523, yielding a profit of 
£29,971. The corresponding figures for the previous year were, gross 
raceipte, £66,157, with a profit of £20,591. The returns for the 
current year continua to expand, gross receipts for the 12 weeks to 
March 25, 1904, showing an increase of £2,214 over the corresponding 
period of last year. Mr. H J. S merset, the engineer, calculates that 


a minimum increase of £9,000 in the gross receipts for the year 1904 


should be realised. The profit and loss account shows a credit bslance 
of £22,971, and after providing for debenture interest, interest on 
loans, and ainking fund, leaves £8,323, to which hes been added the 
balanca of £9,908 brought forward from the previous year, makin 
£18,232. The preference dividend to June 30 last has been paid, 
absorbing £9,000. A sum of £6,000 has been placed to reserve 
account to provide for repsirs and renewals as may be required, and 
the balance of £3,232 is carried furward, out of which the Board has 
paid the preference dividend to Dac. 51 last. Ia order to provide for 
the necessary additions to plant and to tske over the cara which had 
heen obtained on hire, and generally to provide for the increasing 
traffic, an issue of £35,000 s»cond debentures was made last month, 
the whole of which has been subscribed for. Au Act of Pa'liament 
Ju as been recently passed which will enable the Oompary to duplicate 
ingle tracks at any future time without applying for a special Act. 


\ 


CALCUTTA TRAMWAYS. 


The report of the Oalcutta Tramways Oompany, Limited, for 1903, 
to be submitted at the meeting ou the 12th ins*., shows gross traffic 
receipts $113,756, total working expenditure £55,670, and a 
balance, after crediting sundry receipts, of £58812. Interest on 
debentures, less the amount earned by ths employment of moneys in 
hand, has required £13,545, the interim dividend £12,783, and the 
special grant vo the chairman, voted at last meeting, £1,009, so that 
the net amount dealt with, including the sum of $1,181 brought in 
from the last account, is £32,656. The directors recommend a dividend 
at the rate of 7 per cent. per annum for the half-year, making, with the 
interim dividend at the rate of 5 per cent. per annum already paid, 
6 per cent. for the year, placing £12,418 to & depreciation funi and 
leaving £2 351 to be carried forward. The directors recommend that 
the £14.58! at present standing to reserve fand should be added to 
the above amount of £12,118, making a sum of £27,000 to credit of 
depreciation fund. Asit is very desirable that this fund should consist 
of an actual cash r-serve applicable to renewals apart from the main- 
tenance properly charged ia the revenue accounts of each year, the 
d ireotors propose that it shall be separately invested, and for that 
purpose intend to allocate to it the reedful amount from the invest- 
ments now held by the Company. The period under review has been 
the first complete year of working by electric traction, and with a 
greater mileage the working expenses are rather lower, whilst receipts 
ae an expansion corresponding more or lees with the incressed 
mileage. 


THAMES IRONWORES. 


The report for 1905 of the Thames Ironworks, Shipbuilding, and 
Engineering Company, Limited, to be submitted at the meeting on 
April 11, states that the electrical engineering department has been 
b usy during the year, and orders have recently been secured which, 
with the work already in hand for the“ Black Prince," will keep the 
department fully engsged throughout the year. It is probable that 
c onsiderable extensions of this department will shortly have to be made 
t o meet the increasing electrical requirements of the works and to keep 
pace with the orders now coming to hand. The accounts for the year 
show a gross profit of £24 015 for all branches, and the directors 
recommend a dividend of 5 per cent. on the preference shares. 


NEW COMPANIES REGISTERED. 


Allen and Mannock, Limited.—Oapital, 12,00). Object: to 
acquire and carry on, at 128, Mount.strec*, W., the business of archi- 
tects, electrical and hot-water engineers, etc. 

Putney Motor Company, Limited.—Oapital, £5,000. Object: 
to acquire aud carry on the business of A. E. Stewart Oraig, G. L. M. 
Dorwald, and E. A. D. Kisch, at 17, Grand- parade, Putney, S.W., as 
the Putney Motor Compeny. 
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City Automobiles, Limited.—OCspital, £10,000. Objects: to 
adopt an agreement between R. Olegg and A. H. Salmon for the 
transfer of certsin premises, and to carry on the business of motorcar 
storere, manufacturers, etc. Registered office: 34, Queen-etreet, E.O. 

Automobile Company ef Cardiff, Limited.—Oepital, £2,000. 
Objects: to carry on the business of engineers, manufacturers and 
repairers of, dealers in, and storers, hirers, and letters tc hire of 
motors (whether propelled eT steam, gas, air, vapour, or electricity), 
etc. Registered office: 20, Charles-atreet, Oardift. 

Velox Motor Manufacturiog Company, Limited.—Oepital, 
£2000. Object: to adopt an agreement with the London Pioneer 
Syndicate, Limited, to manuficture aud deal in motors, cycles, 
launches, vehicles, aud canisges of all kiod:, and to carry on the 
business of elec*ric'ans, mechanical engineers, eto. 

Auti- Friction Equipment (Railways), Limited. — Capital, 
£12,000. Odj⸗ots: to acquire the benefit of an exclusive licanse 
granted by J. E. Cooper to T. T. Cowell on May 23, 1902, and to 


| carry ou the business of mechanical and electrical engineers, manu · 


facturers of engineering and mechanical appliances, etc. 


Company Liens. 


Frinton-on-Sea and District Electric Light and Power Com- 
pany, Limited, London, E.C.—Discharge registered March 24 of 
debentures dated March 30, 1903, for £100. 

Finchley Electric Light Company, Limited, London, W.C. — 
Liens registered March 24 and March 26 for £100 and £400 6 per 
omt. debentures (issued in place of one debenture for £500, which has 
been cancelled), part of £2,000 authorised. No trustees. Oharged on 
the undertaking and all the property, including the uncalled capital. 

Chiswick Electricity Supply Corporation, Limited.—Iseue on 
March 16 of £1.000 44 per cent. debentures, part of a series c-eated 
by resolutions of Nov. 2, 1900, and March 8, 1901, to secure £50,000, 
charged on the company’s undertaking and property, present and 
future, including uncalled capital. Holders: Davey, Paxman, and 
Co., Limited, Colchester. No trnstees. Total amount previously 
issued of same series, £32,000. . 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Amelia (Perugia, Italy).—The Municipality require tenders for 
an electric lighting installation by Aug. 18. 

Gillingham.—The Corporation invite tenders for the supply of 
engine and dynamo oil and for electrical meters. Tenders by April 11. 

Madrid.—The Post and Telegraph Depsrtment, Carretas 10, 
require aa for 50 tons of 4mm. galvanised iron wire. Tendera by 
April 12. 

Punta Arenas, Chile (Straits of Magellan).—Tenders are 
required for the electric lighting of the town for five years from Jan. 1, 
1905. Tenders by June 28. 

aud Crompton.—The Urban District Oouncil invite 
t'nders for Section A of tramways —permanent way. Tende's by 
April 30. See advertisement. 

Rhyl.—The Urban District Council invite tenders for carbons, 
meters, lubricating oils. etc., for a period of 12 months from April 1. 
Tenders by April 18. 8e advertisement. 

Belfast.—The Corporation invite tenders for the w. ring and plain 
fittiogs required at the city hall. Particulars from M-. A. Brumwell 
Thomas, 5, Q1een Anne’s-gate, Westminster. Tenders by llth inst. 

Lichfield.—The Council invite tenders for a lease of the Oouncil’s 
powers for supply of electrisity. Particulars from Mr. George Ashmall, 
20, Bore-street, Lichfield. Tenders by April 16. See advertisement 
in last issus. 

Edinburgh The Council invite tendera for extension switch- 
board panel and steam and exhaust pipework. Specifications, etc., 
may be obtained from the Resident Electric] Engineer. Tenders by 
April 25. 

London, E —The Stepney Borough Council invite tenders tor the 
erection of the second half of the W generating station at 
the electricity worke, Osborn-street, Whitechapel, E. Tenders by 
April 14. 

Woolwich —The Oouncil invite tenders for the supply and erection 
of an electric crane, Particulars can be obtained from the Borough 
Eogineer, Maxey-road, Plumstead. Tenders by 12 noon on April 14. 
See advertisement in last issue. 

Todmorden.— The Corporation invite tenders for the erection of 
the buildings, etc., required for electricity supply aud refuse destructor 
purposes—viz.: (Sestion 1) buildings; (2) chimney ; (2) steel roof 
trusses, etc. Tenders by April 18. 

Talavera de Retna (Spain). -The Municipality require tendera for 
installation and working for seven years of an electric lighting 
ins'allut'on. They will pay an annual subsidy of 11,000 pesetas for 
street-lighting. Tonders by April 26. 

London, N. W. The Si. Pancras Borough Council invite tenders for 
supplying two 1,000-kw. steam-turbines connected to two continuous- 
current dynamos, switchboar 1s, condenser, etc , complete at the King's- 
road power station. Tenders by April 12. 

Belfast.—' The Gas and Electric Committee invite teuder3 for 
exhaust steam ease separitors and auxiliary feed-water heater. 
Specifications may ba obtained from the City Elec‘rical Eugineer, 
Belfast. Teuders by 12 noon on 15th inst. 

Barrow-in-Furness..—The Corporation invite tenders for surface 
condenser, air and circulating pumps, pipework, etc., and one elec- 
trically-driven feed-pump aud connections, Spegifications from Mr. 
H. R. Burnet, Electricity Works, Tenders by April 20. 
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Bilbao.— Tenders are required by the Technical School for a number 
of dynamos and motors of various types, a gas-engine, and acc tor 
battery. Particulars may be obtained fiom the Seoretary of the 
Escuela de Ingenieros Industriales de Bilbao. Tenders by April 12. 

Manchester. The Corporation invite tenders for two 750 kw. 
turbo- generators, and for alterations and additions to high - pressure 
steam piping and valves. Sprcitications, eto., may be obtained from 
Mr. 15 2. Hughes, secretary, Electricity Department. Tenders by 
April 12. 

Acton.—The District Ovuncil invite tenders for (a) two 200-kw. 
motor-generators. balancer, and booster, (b) switchboard, (o) cables 
and arc lamps, (d) accumulators, (e) 10-ton crane. Specifications, etc , 
can be obtained from Mr. W. H. Trentham, 39, Victoria-steet, S. W. 
Tenders by April 12, 

Loughborough (Leics.)—The Corporation invite tenders for 
erection of buildings fer their electricity supply station to be erected 
ia Biidge.street. Spec ficati-ns, etc., can be obtained from Mr. 
Albert E. King, architect, Baxter-gate, Loughborough. Tenders by 
12 noon on April 16. 

Ipswioh.—The Electric Supply and Tramways Committee invite 
tenders for supply of general stores and ironmoogery for year ending 
March 31, 1909. Specifications can be obtained at the offices of the 
Electric Supply and Tramways Departments in Constantine road. 
Teuders by 13th inst. 

Foots Cray.—The Urban District Council invite offers fur purchase 
or working of Council's provisional order for cleotricity fur pub ic and 
private purposes within the urban district of Foots Cray and a portion 
of Chis;ehurst. Paiticulara from Mr. A. E. Leonard, c:erk to the 
Council, Sidcup, Kent. 

Boiton.—The Tramways Comnittee invite tenders for various 
materials during year ending March 31, 1995, including lighting and 
overhead materials. Specifications, etc., may be obtained from Mr. 
Arthur A. Day. Tiamways Office, Bradshawgate, Bolton. Tenders 
by 12 noon on 11th inst. | 

Partick.—The Town Oouncil invite tenders for one 500-kw. steam 
dynan. o, 76-kw. steam balancer (dynamos only), and extensions to 
main switchboard. Specifications, etc., can be obtained from the 
Town Cleik's Office. Tenders before noon on April 12. See 
advertisement in former issue. ö 

Barnsley and Monk Bretton —The District Electric Traction 
Company invite tenders for the repair and maintenance of the tram- 
way tracks in Barnsley and Monk Bretton. Particulars may be 
obtained from the Secretary of the Company, Donington House, 
Norfolk-street, Strand, London. 

Manchester.—The Tramways Committee invite tenders for the 
supply of special (permanent-way) track work, and permanent-way 
points, tongues, etc: Specifications, etc., may be obtained fiom Mr. 

. M. M'Ehoy, Tramways Department, 55, Piccadilly, Manchester 
Tenders by 5 p.m. cn 18th inst. 

G .—The Corporation, having discontinned the use of their 
single-phase plant, invite tenders for the purcha:e and immediate 
removal of the following machinery: engines, boilers, alternators, 
switchgear, transformers, metere, pumpe, piping, and sundry other 
materials. Tenders by Ap il 11. 

Cheltenham.—The Corporation invite tenders for the supply of 
slack coal to the electiic won ks. Arle road, for six and 12 munths 
a t.rnatively, commencing on Juve 1, 1904, Particulars may be 
obtained from the Borough Ekctrical Engineer, High - street, 
Cheltenham. Tenders by 19th inst. | 

London, E.C.—Tend:ra are required for the snpply and delivery of 
electric plant for locomotive workshops, for the Esst Indian Riilway 
Company, as per specification to he seen at the Oompeny’s Offices. 
Tenders are to be sent to Mr. C. W. Yuung, secretary, Nicholas lane, 
London, E.O., by 12 noon on April 13. 

Salford.— The Corporation invite tendeis for the construction of 
partitione, iron staircase, internal and external painting, and other 
works at the old electricity generating station, Fred: rick-10ad, 
Broughton. Particulars may be obtained at the Borough Engineer's 
Office. Tenders by 4.30 p.m. on April 18. | 

Aston Manor.—The Borough Council invite tenders for excavation 
and concrete work in connection with the foundations cf the proposed 
extensions at the electric power station, OCheste'-street, Specifica- 
tions, eic., may be obtained from the Borough Engineer, Council 
House, Aston Manor. Tenders by noon on 11th inat. 


London County Council.— The Council invite tendeis for erection 
of the superstructure of the first portion «f the tramways electricity 
generating station at Greenwich. Specifications, etc., may be obtained 
at the Architect’s Department (Highways Section), Trafalgar House, 
15, Chariog-crose, 8. Tenders by 10 a. in. on April 26. 


London, 8.W.—The Westmioster Electric Supply Corporation 
invite tenders for the supply, delivery and erection at their Duke- 
street sub-station of high-tension switchboard aud low-tension switch- 
board Specifications, etc., may be obtained from Messrs. Kennely 
and Jenkin, 17, Victoria-street, Westminster, S. W. Tenders before 
10 a.m. on April 18. 

Grimsby.—Tenders are required for wiring and supply of fittings 
for the electrical installation at the Alderman Dobson Schools in 
Harold-street, Grimsby, for the Education Oommittee. Speoifioa tion 
may be obtained from Mr. W. A. Vignoles, M.I.E.E., borough elec- 
trical engineer, Corporation Electricity Worke, Grimsby. Tenders not 
later than first post on April 18. 

Park Royal —The Directors of the Great Western Railway invite 
tenders for motor-generators, natural-draught cooling towers, elec- 
trically-driven and hand-driven overhead travelling cranes and run- 
ways, conveyors, ete. Specifications, etc., can be obtained at the 
offices of the consulting engineere, Messrs, Kennedy and Jenkin, 17, 


Viotoria-street, London, S. W. Tenders by April 26. See advertisement 
in last issue. 

Cuba.—The Directorate-General of Communications, Havana, invite 
tenders for the establishment and working of a te'ephone system ia the 
town of Guantánamo. A provisional deposit of 200dol. (or about £41) 
is required to qualify any tender. The concession is subject to the 
provision of the Royal decree of May 10, 1890, and the sheet of general 
conditions of same date regarding the concession for telephone systems, 
such corrections being understood as may be necesssry for adaptation 
to the existing régime. The competition will tuin upon the percentage 
of the total takings (not less than 6 per cent.) which the concessionaire 
undertakes to psy to the Government. | 

Nátal—The Government of Natal are prepared to receive tenders 
for the supply, erection, and completion (including maintenauoe for 
three months) of the equipment of ground and first floors of Railway 
Oustoms Bonded Warehouse, Port Natal, with a complete system of 
electric telpherage. Plans, outline specification, conditions, and form 
of tender may be obtained on payment of £5. 53. from the Agent- 
General for "Natal, 26, Viotoria-street, S. W., or from the Harbour 
Eogineer, Natal. Tenders. iu sealed covers, endorsed '' Tender for 
Electrica] Equipment of Railway Customs Bonded Warehouse, Port 
Natal," are to be furnished in duplicate, addressed to the Agent. 
General, as above, or to the Chairman, Tender Board, Pietermaritzbw g, 
Natal. Tenders close both in London and Natal on M»y 9. 

Genoa. —4A dispatch has been received at the Board of Trade from 
H.M. Consul.General at Genoa forwarding translations of noticis 
calling for tenders for the supply to the Italian Navy of indiarubber 
goods and fittings to the estimated total value of 40,000 lire (about 
£1,600), and of electrical material to the estimated value of 20,159 lire 
(about £806), to be delivered at the Royal Arsenals of Spezia, Naples, 
Venice, Taranto, and Uastellamare as required. Tenders will be opened 
at 11 a.m. on Apiil 13 for the indiaiubber goods, and at 11 a.m. on 
26th inst. for the electrical materials, e special conditions of 
contract may be seen at the Ministry of Marine (Contracts Office), 
Rome, at the General Directorates of the Royal Arsenals at Spezia, 
Naples, Venice, and Taranto, at the Technical Office of the Navy at 
Genoa, and at the principal Chambers of Commrrce in Italy. 


RESULTS OF TENDERS. 


Kettering.—The tonder of Messrs. Lea and Warren, Kettering, 
at £350, has been accepted for the wiring and fitting of the gend ra- ing 
station. 

Cleckheaton.—The Urban District Council have accepted the 
tender of F. C. Sugden and Co., 28, East-parade, Leeds, fur the con- 
vel sion of two through arabes of generator settings (8 s) to regenerator. 

Weymouth.—The Guardians have received the following tenders 
for supplying a system of bells throughout the union house to com. 
municate wi h the master's bedroom in case of fire: J. G. Wills and 
Co., £15. 10s. ; W. D. Orchard, £12; and Cosens and Cv., £9. 10s. 
(accepted). 

Nechells (Birmingham). — The Birmingham T4me and Bei 
District Drainage Board and the Birmingham Corporation have 
accep od the following tenders for the construction of electric p wer 
travsaission scheme buildings, etc, : Lee and Sone, buildings, £14,466 ; 
furnace chimney, £1,149. | 

Stepney.— Ihe Borough Council have accepted the tender of 
Messra. Parsons avd Oo. for the supply and erection of a steam 

enerator with their own dypamos at £7,724 ; and the tender of 
essrs. Babcock and Wilcox Limi ed, for the supply and erec:ion of 
four boilers and a cessories at £9 376. 

Pumpherston Oil Company.—Miessrs. Biuce Peebles and Co.. 
Edinburgh, have 1eccived an order from the company for an electrical 
installation amount ng to over 1,500 h.p. The installation will 
consist of two 760-h.p. high-speed engiaes, coupled direct up to 
alternators, and will compiise in the first instance between 50 and 60 
large motors. ` 

Derby.—The Council have accepted the following tenders: Suv- 
beam Lamp Company. ivcahdesceat lamps; Reason Manufacturing 
Company aod Ferranti. Limited, meters; White and Co., a second. 
hand bitumen boiler; and G. Fletcher and Co., constiuction of an 
iron way for carrying the new tramway and lighti»g cables into the 
works from Silk Mull-lane. 

Gosport.—The Provincial Tramways Ocnipany have accepted the 


‘tender of Mr. H. O Sweetland for the erection af a depot for Gospo! t 


aud Fareham electric tramways at HoMord (Mr. John G'enn, C E., 
11, Queen Victoria-street, E. C, and Gosport, aichitect), at the 
following trices: Estimate No. 1, power station, £5 455; No. 2, 
car-shed, £3,276 ; No. 3, workshops, £1,060. Total, £9,770. 

Christchurch (New Zealand).— A telegram has been received by 
the Agent-General from the chairman ef the Christchurch Tramways 
Board, showing that the tenders for the installation of electric tram. 
ways have been allotted to the New Zealand Electrical Constiuction 
Company for all sections. This is a g eat step in advan e as far as 
Colonial iaſo mation goes. As a rule, Uslonia! Goveinmen!s are slow 
to furnish their London offices with similar news regarding contracts. 

Stepney.—The Council have received the following tanders for the 
supply and erection of cne 1,000-kw. steam-tuibine-dciven double- 
current generator : i 

Supply and erection of steam-turbine generator, 

Willans and Robinson (Siemens dynamo— Wil.ans turbine) ... £7,198 


Peebles, Bruce, and Co. (Peeblcs—Willan:) ................—..-. . 7,198 
Ditto (Peel. les— Parsons) [ n H UU HꝑH eee eene nnnm 7 978 
Brush Electrics] Company (Brush — Brush) E 7.547 
Parsons, C. A., and Co. (Parsons — Parsons) (a cepted) ....... 7.724 
Ditto (Siemens — Parsons) enne nenne 7,918 


Suvoply and erection of boilers and accessories : Babcock and Wilcox, 
Limited, £9,375 (acsepted) (only tender received), 
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Gloucester City Council. The City Council have been recom- 
mended te accept the tender of the Gilbert Arc Lamp Company, 
Limited, to supply and fix 123 arc lamps for £1,395. 12s. 6d., and 
that of the Callender Cable and Construction Oompany, Limited, to 
do the 1 excavation, etc., for 2s. 3d. per yard run. The 
tender of the Electrjcal Power Storage Company, Limited, to under- 
take the maintenance of the new battery for a term of 10 years for the 
payment of £80 per annum bag been accepted. 

Wrexham.—The following tenders for annual supplies have been 
recommended for acceptance: — Enginc-room stores — T. Hayes, 
Wrexham, bleached rags, £2. bs. per owt.; Rogers and Jackson, 
Wrexham, sandcloth, 4s. per 50 yards; H. Oaldwell and Oo., 
Wrexham and Liverpool, indiarubber cones and washers ls. ód., 
brass joint rings 6s. 6d. 1 dozen up to Bin.; British Insulated and 
Helsby Oables, Limited, Prescot, Lancs., pure rubber strip 7s. 

r lb, linen tapo 4e. per gross yards; W. H. Keys, West 
Bromwioh, bitumen £6 per ton, joint- box compound 2d. 
per Ib.; Dunlop Rubber Company, Limited, Aston, Birmingham, 
composition indiarubber tapes, 1s. 4d. per 15.; J. C. Gittine, 
Limited, Wrexham, shellac varnish 66. per gallon, fine solder 
48s. per owt. Service cut-outs — Edison and Swan United 
Electric Light Oompany, Limited, Liverpool, two-wire service, 
£6. 10e. per dozen. Meters— Reason Manufacturing Company, Limited, 
Brighton, five-ampere £1. 18s. each, 10-ampere £2. 7s. 6d. Oils— 
Auglo-Boephorus Oil Company, Limited, Bristol, cylinder oil 2e. 6d. 

gallon, dynamo oil 23. 1d., castor oil 2s 11d. Oarbons—Sloan 

eotrical Company, Limited, O. quality, £4. 3s. 9d. per 1,000 pairs. 
Ooal— Wynnstay Oollieries, Limited, Ruabon, rongh washed slack 
78. 10d. per ton delivered, rough slack 6s. 10d. Ironmongery— 
T. Hayes, Wrexham, shovels 38s. per dozen, rammers 26. each, bolts 
(all aizes) 2d. per lb., washers 110. whiting 22. per owt., benzoline 
le. per gallon, resin 2d. per lb., aping of wine 2s, &d. per gallon ; 
Rogers and Jackson, Wrexham, hammers 54d. per Ib., rope 4d. ; 
J. C. Gittins, Limited, chisels, 5d. Incandescent lamps—J. O. Gittine, 
Limited, 8 c. p., 16 c.p., or 25 c.p. 92. 9d. per dozen, 32 o.p. 14s., 
50 c.p. 24s., 100 op. 44. (all Robertson's lampe). Consideration of 
tenders for cables and service boxes has been deferred. 

) —The Provincial Tramways Company, Limitel, have 
received the following tenders for constructing tramways for electric 
traction at Gosport and Fareham. Mr. J. Glenn, 11, (Jaecn Victoria. 
street, London, E.C., and (:osport, engineer: 


Contract No, 1. — Gosport. 


Pethick Bros., PlymoutuypMPUUU Let . q .. £26,757 
fr ² AAAAAAAAA debes et ipe serere 26 108 
J. Mowlem ard Co., London 24,306 
W. Griffiths and Co., London. 235, 502 
Blackwell and Co., Loadon............... .......... lust caesar es . 23,528 
Dick, Kerr, and Co., London (accepted 22,979 
Oontract No. 2.—Gosport to Hoeford. 

Pethick Bron „J VERTU DI M — 11,053 
D ³ : ³ 7ðv2 . 10,362 
J. Mowlem and hh Kn eat Ev Cea PES NN EI Cu 9 822 
W.Gnifths and Oo. ooo‚0‚0000‚‚ WWW. 9,887 
lOS. EURO MOT ——————— ao 9 391 
Dick, Kerr, and Co. (accepted) ............................. 9,607 
Cont: aet No. 3 —-Hcefurd to Fareham. i 

ethiek ,.. 18,657 
„...... ðV² cur ouod EM 17,555 
J. Mowlem and Coo . 5 17 053 
W. Griffiths aad Co...... merce nM MR MS 16 573 
Blackwell and CO0oo'rſrr pp 16,771 
Dick, Kerr, and Co. (ac-eptedꝶvꝶʒ sees ses 17,047 

Contract No. A.- Gos ort to Alveratoke 
Pethick Bros e 9 060 
0: PMEUU| CH 8,588 
J. Mowlem and oOo FFC 8,459 
W. Griffiths aud Goo...“ ⅛ ⁰⁰ 8,215 
Blackwell and Oo... / EP 8 119 
Diok, Kerr, and C». (accepted) lacr 7,872 
Fe der cab. e. 

Pethiek B. 8 040 
JJJJ//öõÜ⁵10ͤĩmi!⁵! ..... 9.132 
J. Mowlem and Oo. ................. NCC HOEN 8 585 
We Griffiths And C0; ,. e Fo hvala en doo n oa 9.132 
Blackwell and C(ooooꝛꝛꝛ eee 9,133 
Dick, Kerr, and Oo. (accepted . 9,520 


———— 


BUSINESS NOTES. 


TRACTION. 


Belfast. —Thce Corporation have requested the tramway company to 
reply to the Oorporation’s offer by the 11th inst. 

Ripon.—The District Council have adjourned the consideration of 
the proposed light railway to Kirkby Malzeard for two months. 

Sunderland.—At & Local Government Board enquiry into the 
proposed Roker Park extension the scheme was opposed by several 
residents. | | 

Gateshead. —The tramway company have secured from the Board 
of Trade a further period of six months for the completion of the 
Wrekenton tramway. 

Blackpool —The Town Council considered the other day the ques. 
tion of reverting to & minimum fare of 2d. Ultimately it wag decided 
to continue Id. fares till Whitsun, 


Halifax.—The Tramways Committee recommend the purchase of 
twe ene-decker cars for service between the railway station and the 
post offoe, at an estimated cost of £500 each. 

Rotherham.—The Tramways Committee recommend that repre- 
sentatives be authorised to visit Sonthport for the purpose of inspecting 
the new type of cars on exhibition in that town. 

Glasgow and Paisley.—The running of a h service hes 
been delayed in uence of a hitch in the arrangements between 
the Glasgow Corporation and the Paisley lramway Company. 

Crewe.—The Town Council have decided not to proceed with the 
proposed electrico tramway for the present. The Oouncil some time ago 
opposed the application of a private company, stating that they would 
undertake the service themselves. 

Reading.—The employés of the Corporation last week engsgc in a 
football match with those of the London United Tramways Company, 
the victory going to the home team. Sabsequently all the players 
were entertained to tea and a social evening. 

Sheffield. —The receipts of the Corporation s tramway for the past 
quarter amounted to £64,938, which is nearly £3,000 less than the 
previous quarter, An increase is shown as compared with the oorre- 
sponding period last year, but the aystem has since been extended. 


Huddersfield. — During the Easter holidays, including Good 
Friday to Tueaday night, the takings on the Huddersfield tramwavs 
amounted to about £1,289, which is rather less than last year, chiefly 
on account of the fact that on some of the rontes the fares have been 
reduced. 

Dewsbury.—The Dewsbury, Batley, and Birstall Tramways Com- 
pany's accounts for the year ended Dec. 31, 1903, show a profit of 
25.507 enabling the directors to pay a dividend of 6 per cent. on 
preference shares (as compared with 5 cent. in 1902), and 6 per 
dent. on ordinary shares. A sum of is added to reserve. 


Liverpool-Southport. —The new electrio railway was opened to the 
public on Tuesday. It is intended to substitute the new trains for the 
ordinary slow trains, but after Sunday next expresses will be run, and 
the whole of the new electric trains will gradu y be introduced. The 
Southport line is the first in the kingdom of such a length to be 
electrically equipped. í 

Portamouth.—The Tramways Traffic Sub-Committee recommend 
the building of a siding in the form of a third line in Park-road. 
There is plenty of road space at the spot for the building of this third 
line, and it will connect with the main lines at both ends. Accommo- 
dation will be given for five cara. The cost of the third line is estimated 
at somewhat over £400. 

West Ham.—The West Ham Oorporation electric tramways from 
Stratford to the East Ham tramway terminus at Upton Park were 
opened for public traffic on Monday. Negotiations are taking place 
for the mutual running of the West and East Ham cars so as to save 

gers the trouble of changing at the boundary lines at Forest 
Gate, Plaistow, and Upton Park. ' 

Bury.—At a meeting of the Tramway Committee, a deputation of 
ratepayers presented a request that, instead of having an outward 
service of cars by King-street and an inward service by Hey wood.street,. 
the cars should be run alternately. The Chairman stated that after 
the whole system was completed and had been working for a time, the 
committee would consider the suggestion. 

Wolverhampton.—The Lorain tramway constructed by the Oor- 
poration from the Five Ways, cite Horseley Fields and Willenhall- 
road to Coventry street, is completed. There will be an eight minutes 
service, Prcgrees is being made with the same system from Stafford- 
street, through Canal-street, and Wednesfield-road to Heath Town. 
This line will be completed by Whitsuntide. 

West Bromwich:—The Finance Committeo of the West Bromwich 
Town Council in their report states that the capital accounts in respect 
of the purchase and reconstruction of electric tramways in the borough 
have now been closed, and £4,638 borrowed in excess of the actual 
expenditure bas been transferred to the loans fund, ia reduction of the 
annual instalments for the redemption of the tramways stock debt. 


Liverpool.—At the last meeting of the Corporation it was stated 
that no di ae yet been taken to construct a line from Walton to 
the North Docks, as, owing to the action of the Bootle Corporation, 
they had not been able to go through Breeze-hill on to the North 
Do:ks, bat there was some hope of an arrangement being come to. A 
section of the Bootle Corporation recommend that they should them- 


| selves construct the line. 


Darlington.—The contractors commenced the overhead-gear equip- 
ment last week at the Eastbourne end of the route, and have fixed up 
the double wires, guides, and protectors from Bright.street to Free- 
man’s-place, passing through the cut. At this rate of progress a week 
will suffice to complete the work, but there is delay at the Harrowgate 
Hill end, where the bases to the poles have been fixed, and a start made 
mie oe fixing of the arms. It is stated that the care will be running 
in May. 

British Electric Traction Co.—The receipts of all the associated 
companies of the British Electrio Traction Company for week ended 
25th ult. amounted to £21,517, as against £20,604 for the corre- 
sponding week last year, on a total route mileage this year of 3894 
miles, against 3664 miles last year. The aggregate receipts to the 
eame date since the commencement of the year amounted to £252,212, 
an increase of £27,634, as compared with the corresponding period 
last year. 

Swansea.—The tramway extensions are being pushed forward. The 
contractors are engaged on the Bryn Mill, Morriston, and Brynhyfryd 
sections. In addition, a portion of the contract for the Olydach section 
under the County Council scheme is in hand. The Wind.street 
section may be started in a day or two, as 600 tons of rails are expected 
from Middlesbrough. The Cockett Parish Council contemplate 
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IDE the Swansea County Council to extend the tramways from 
"mbwria to Treboeth. l 
Municipal Ownership.—A plébisciie taken in Chicago on the 
question of the acquisition by the Municipality of the tramway system 
of the city shows a majority of three to one in favour of municipal 
ownership. A section of the Press conducted a strenuous campaign 
iu favour of municipal ownership, quoting the example of London, 
Glasgow, Birmingham, aud other English cities. The amount of the 


public debt of the city being limited by the State Legislature, autho- 


risation must be secured for extended borrowing powers before the 
tramways can be purchased. 

Derby. —The umpire appointed in connection with the arbitration 
between Mr. Arthur Cox and the Corporstion with respect to the 
acquisition of land on the Normanton-road for the widening of thit 
road has awarded the sum of £3,080 to Mr. Cox. The original claim 
of Mr. Cox in connection with the acquisition of this land was £8 600. 
Arrangements have been made, subject to the approval of the Council, 
for the purchase of a piece of land on the Osmaston.road for the 
widening of that road for £270, and the Council is recommended to 
grant £270 for this purpose. 

Proposed Light Railway.—The special committee appointed by 


the Herefordshire County Council to enquire inte the practicability of 


establishing a system of light 8 or other means of communica- 
tion in the portion of the oounty between Llangorren and Hereford 
heard the evidence on the question last week. The only real opposition 
comes from Ross, which will not benefit by the proposed scheme. It 
is stated that the line will serve 32,000 acres and an agricultural 

ation of 3.776. A 2ft. 6in. gauge is suggested, and the cost is 
estimated at £3,000 per mile if the land is given. 

Aston.—The Town Council have instructed the town olerk to at 
once prepare the formal appointment of Mr. Green as scle arbitrator in 
respect to the purchase Mf the whole of the company’s lines in the 
borough. The Public Works Committee have arranged with the com- 
pany that the agreement leasing the tramways to them shall be so 
varied that the date fixed for the completion of the purchase of the 
undertakings shall be Jan. 1, 1904, instead of Sept. 1, 1903.  Instruo- 
tions have been given to have the carriageway widened in Witton-lane 
by reducing the width of the footpath to not less than 6fr. 

West Ham.—Major J. W. Frings, R.E., on the 30th ult. inspected 
the following new routes of the West Ham Corporation tramways: 
system: Oanning Town railway station vii eius ous to Green- 
street (East Ham boundary)—route length, 1 mile 5 furlongs 1°55 
chain ; Portway and Upton Park route—route Jength, 1 mile 1 furlong 
1.50 chains. The report of the inspector being satisfactory, the Board 
of Trade issued their certificate the next day, and the Barking-road 
route was opened for public traffic on Good Friday, and the Upton 
Park route on Easter Monday. There are now 4:66 route miles of the 
system open for traffic. We learn that the receipts for the four days, 
Good Friday to Easter Monday inclusive, amounted to over £500. 


Gloucester.—The City Council have decided that all current 


Pi pa for working the light railways be supplied at the rate of 
4d. 


per unit., and that the current required for lighting the light 
railway depot be supplied at the rate of 21. per unit, it being under- 
stood that either the Tramways Committee or the Electricity Supply 
Committee may ask the Council to reconsider the question of price 


after the end of March, 1905. Tickets for school children will be 


issued as follows: 4d. tickets available for any distance on any one 
section of the light railways within the city, and 1d. tickets available 
for any distance on the line from Hucclecote, such tickets to be issued 
on all cars running from 8 a.m. to 9 a.m., from 12 noon to 2.30 p.m., 
and from 4 p.m. to 6 p.m. on weekdays. 

Dundee.—in consequence of the unfavourable financial position, 
the Corporation instructed the manager of their tramways to investi- 
gate and report upon the subject. This has now been done, and the 
report states that the question resolves itselt into whether the existing 
4d. fares should be interfered with or whether the advantages likely 
to be obtained by an anticipated reduction in the cost of current, by 
a rearrangement regarding the payment to the tramway company, by 
a rearrangement of the Hilltown service, and a likely improvement in 
the Ferry-road line, would suffice to warrant the Council in giving 
their attention to these latter matters, and allowing the fares to remain 
as they were for the time being. The report predicta that when the 
Broughty Ferry line hae been put down a considerable improvement 
would result to the Ferry-road branch. 

Bristol. —The Parliamentary Committee of the Somerset County 
Council have reported to the Council that they received deputations 
from Keynsham and Long Ashton. As regards the extension to 
Keynsham, a petition was presented in favour of the Bill. the petition 
being signed by a very large number of the inhabitants of Keynsham. 
The committee have given the Oouucil's consent to this extension on 
terms which will provide for wood paving between the outer rails in the 
more poppions parts of Brislington and Keynsham, and after the expira- 
tion of 15 years for similar paving between the outer rails throughout 
the entire length of the proppsed extension, or for such other 
paving as the Council shall approve. As regards the extension to 
Long Ashton, the vice-chairman of the Parish Council stated that 
80 per cent. of the inhabitants were opposed to it, and tbe Council 
have refused their eanction. | 

Bradtord.—The official return, giving the receipts on the city 
tramways for the year ending March 31, was issued on Saturday, and 
it shows that the total receipts in fares during that period was 
£194,310. 17s. 1d . which is an inorease over the corresponding period 
in 1902-5 of £21,382. 17s. 10d. The total number of miles run was 
4,546,942, and the average 8 per mile run 10 25d. The Leeds- 
road -Stanningley section was the most lucrative, the receipts being 
£28,400 and the average per mile 11:40d. The new tramway route to 
West Bowling, Bradford, has been opened to the public. It was 
inspected by Msjor Pringle, R.E., Board of Trade inspector, and the 


trial trip proved quite satisfactory. The new length of double line 
traverses Bowling Old-lane as far as Gaythorne-road, and opens up the 
thickly-populated district of West Bowling. The distance from the 
centre of the city to the terminus is about three-quarters of a mile. 
The cars will travel via Nelson-street, Croft-street, and Manchester- 


road. 
Hartlepool. The Corporation have approved of an egreement with 
the General Electric Tramways Oompany, Limited, under which the 
Oorporation waive their right to purchase the tramways for a period of 


21 years, the company undertaking to relay such portion as now consist 


of a tiogle line, and to put the overhead equipment into thorough 
order; to double the lines within the borough should the West 
Hartlepool portion be doubled; to relay the line in Northgate 
from the terminus to Cleveland.street with wood blocks; to use 
bogie or large cars, and to run them at intervals of not more 
thah nine minutes; to cherge àd. fares from Northgate to the cement 
works as an experiment for six monthe, on oondition that if after that 
time if be faund not to produce 7 per cent. op the capital expenditure, 
the company be allowed to revert to the Id. fare; to pay 2000 to the 
Oorporatioa in consideration of the renewal of the lease, together with 
one-third of all profits realised by the working of the trams in the 
borough over and above & sum «qual to 7 per cent. on the capital 
expenditure 

Walthamstow. — As mentioned last week, the work of construction 
has been commenced. The light railways are beiog constructed under 
the supervision of Mr. G. W. Holmes, A. M. I. O. E., engineer to the 
Walthamstow District Council, and Mr. J. Enright, consulting elec. 
trical engineer. Tbe contract for the nent way, overhead equip- 
ment, and feeders has been let to W. T. Henley's Telegraph Works 
Company, Limited, who have sublet the permanent way to Dick, Kerr, 
and Oo., Limited. The scheme embraces about 10 route miles, and is 
of single-track construction, with passing places at an average of four 
to the mile. Messre. Edgar Allen aud Oo. have the contract for all 
the special work, and the North-Kastern Steel Oompany, Limited, the 
rails and fishplates. The overhead trolley system has been adopted, 
with part side bracket and part spau wire form of construction. The 
current for working the cars will be taken from the Council's electric 
lighting station, at which additional plant will be installed to meet 
the demand. It is anticipated that the Forest.road section, which 


terminates at the Woodford boundary, will be open for traffic by the 


August bank holiday. This will enable the Council to participate in 
the enormous holiday traffic which is invariably drawn towards Epping 
Forest at that season of the year. 


London United Tramways Company's Appeal. —Judgment has 
been given for the company, with costs, in their appeal against their 
ratiog by the Brentford Union. The company are actively engaged in 
carrying out the necessary widenings in Teddington and Hampton 
Hill for convertiog all the interlacing and single portions of their lines 
on the Hampton Court loop into double track. Ia Kingeton-road 
the boundary fences and hedges of a number of properties have 
been set back on the north side of King Edward's-grove, and 
tbe. block of property near St. Alban's Courch will shortly be 
demolished. It is doubtful, however, whether the double lines 
will be completed to enable the ‘‘circular tour” to be made 
both ways ou the Hampton Court loop before Whitsuntide. In 
connection with the proposal of the company to continue their line 
from Hounslow to Stainer, converting what is now a local suburban 
tramway into a through light railway, the Brentford Uiban District 
Council applied for a /ocus standi ou the consideration of the Bill. 
They contended that the character of the traffic would be completely 
altered, and the Council desired to submit evidence ee that there 
should be certain widenings made in the already crowded thoroughfare 
through Brentford, and a certain amount of control given to the local 
authority over the traffic. The Court decided to disallow the applica. 
tion of the Brentford Council except in regard to so much of Clause 22 
as relsted to tramway No. 7, authorised by the United Tramways Act 
of 1898. The Court also disallowed the locus applied for by the South. 
Western Suburban Water Company. 

Covered Cars.—Mr. C. R. Bellamy, A M.I.C. E., general manager 
of the Liverpool Corporation tramways, saye, in his unnual report juet 
issued, that the experimental top covered cac intioduced in September, 
1902, fulfilled all its expectatione, and indicated that there was a 
general demand for such protection during iaclement weather, but that 
it should take a more permanent character than the curtained screens 
first provided. On Aug. 20, 1903, the general manager reported that 
an opportunity bad been afforded of ascertaining to what extent this 
car had usefully met the requirements in view daring the winter and 
summer months, and that the best measure of public appreciation of 
this type of car was its increased earnings as compared with those of 
the ordinary type. The average increase in the car-mile earninge, 
including mid-winter and mid-summer months, was aboat 14d. per 
esr mile, or a total increase per car per annum of upwards of £180. 
As a reeult cf the experience afforded with the covered cars in 
service, it was found that considerable improvements oould be made 
in details of their construction without departing from the principles 
laid down in the general manager's annual report for the year 1902— 
viz., the provision of an outside cover capable of being brought in and 
out of use simply and speedily with the least interference with the 
amenities of outside travelling. Upon this report, and after inspec- 
tion of a sample car, the committee approved of the improvements 
introduced by the general manager, including the substitution of 
glazed sides for curtains, and directed that 10 of the existing top- 
covered cars be fitted with the new appliances and 10 of the 
ordinary cars with the new top cover. These were such a pronounced 
success that the committee ordered the whole of the remaining top. 
covered cars to be fitted, together with 100 additioual cars, making 
a total of 150, 50 of which had been placed in the service up to 
Dec. 51, and are being added to at the rate of fiveor six cars per week. 
The introduction of this form of oover in Liverpool has created a 
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good deal of interest throughout the country, and most of the 
principal towns are experimenting in the same direction. There is 
every hope that its introduction will entirely solve the problem of 
overcrowding, which is really confined to. the inside of the car, and 
make it possible to prohibit standing on the cars. A census of passen- 
gers on a typical route has been taken under conditions which ensured 
the maximum requirement of passengers being recorded, aud this is 
shown in diagrammatic form in an appendix, together with lines indi- 
cating the car accommodation, which will be found to be nearly always 
in excess of the requirements, The congestion only arises in inclement 
weather, when outside riding on the upper deck of cars is unpleasant, 
With covered upper decks, and, therefore, with the total seating 
capacity vere available, this difficulty will be entirely obviated. 
The standard Liverpool car is of the double-deck type, with reversed 
staircase, plough lifeguard, and revolving illuminated route indicators. 
It is fitted with Brill trucks having a 6ft. wheel base, and is equipped 
with two 254 Dick-Kerr motors, with D. B. I. controllers. In addition 
to the hand brake, the car is fitted with an electric rheostatic brake. 


LIGHTING AND GENERAL. 


Beckenham,—The Urban Diatrict Oouncil are raising £10,000 for 
electric lightiog purposes. 

Wellingborough.—The electric light company are about to extend 
their mains up Qaeen-street and Heriot's-!ane. 

Darwen.—The Town Oouncil have received sanction to the 
borrowing of £6,500 for the purposes of electric lighting. 

Longton.—The outpnt of electricity during March was 9,943 unite, 
being an increase as compared with last year of 12 per cent. 

Bolton.—The Electricity Committee estimate that the profit for the 
past year from their department in aid of rates will be £6,818. 

Clewer.—At the annual assembly of the parish meeting last week a 
propor npn as to the adoption of the Lighting and Wa'ching Ast was 
earned. 

New Issue.— Allotment letters have been posted for the whole of 
the £350,000 44 per cent. debenture stock of the Metropolitan Electric 
Tramways, Limited. 

Stookport.—A uniform charge of Ad. per unit will in future be 
cha-ged for current for lighting purposes. This will benefit 95 per 
cent. of the consumers, 

Newark.—The Urban District Council have obtained a clause in 
the new Bill of the Derby and Notts Electric Power Company protect- 
ing the interests of the borough. 

Blachpool.— An enquiry has been held into the application of the 
Corporation for sanction to borrow £3,700 for the provision of a new 
traction set for the electricity works. 

Sale of Wire.—Messrs. Robert Lyon and Oo. will sell 4,0001b. 
copper and German-silver electrical wire (cotton and silk covered) by 
public auction on April 12. Particulars in another column. 

Halifax.—The Town Council will be asked at their next meeting 


to authorise the Education Oommittee to expend £450 on the equip- 


ment for classes in electrical engineering at the technical school. 

Retford —At the last meeting of the Oouncil the town olerk was 
instructed to endeavour to obtain a still farther prolongation of the 
electric lighting provisional order, and failing that to take no further 
steps. 

Worthing.—Application is to be made for sanction to borrow 
£1,500, the estimated cost of electric light extensions, and for the 
purchase of meters, house service materials, etc., during the next nine 
months. 

Wandsworth.—The rene d London and Brush Provincial Elec- 
tric Lighting Company have been asked by the Borough Council to 


Ange their charge for electricity for lighting purposes to a flat rate of 
44d. a unit. 

Gloucester. —At Tuesday's meeting of the Gloucestershire Standing 
Joint Committee it was to light the shire hall by electricity, at 
a cost of about £200, The city of Gloucester is to be invited t» share 
& portion of the cost. 

Stourbridge.—The promoters of the North Woroestershire electric 
lighting scheme have withdrawn the Stourbridge district from the 
sore of their application, but have deferred a decision as to Pedmore 
and some adjoining parishes. 

Rangoon, — Indian Enginecring says the Rangoon Municipal 
Committee have recommended the Local Government to accept Mesare, 
Darwood and Oo.'s tender for electric lighting and traction, instead of 
that of the Brush Oompany. | 

Bridlngtom.—The work of laying the cables for the ore 
electric lighting scheme has bogun, and it is hoped that it may be com- 
pleted within nine months. e surveyor is preparing a plan showing 
the proposed extensions of the area of electric lighting. 

Derby.—The Tramwaya Oommittee have, subject to the approval of 
the Council, accepted the tender of Messrs. Mason and Jacob for the 
exclusive right to advertise upon the cars for five years upon payment 
by the contractors of £23. 10s. per vehicle per annum. 

Linooln.—The Standing Joint Committee for the Parts of Holland, 
Linoolnshire, have decided to have telephonic communication with the 
police stations at Holbeach, Long Sutton, and Donnington. Some of 
the members favour an extension to all the police stations in the 
county. 

Agenoy.— We are informed by Messrs. Ohristy Bros. and Middleton, 
electrical engineers, of Ohelmsford, that in order to deal with ly 
inoroased business they have secured the services of Mr. E. S. Saunders, 
recently of the British Westinghouse Oompany, who will represent 


them in the South and West of England. 


Colchestor. —The electrical engineer's last report contains the follow- 
iag figures: output of electricity in units during February, 1904, 41,968 
(1903, 28,599; 1902, 20,393); number of consumers at end of 
February, 428 (337; 248); total number of 8 c.p. lampe connested, 
24, 767 (20,668 ; 14,908). The report was passed. 

Morley.—The borough electrical engineer, Mr. J. E. Ellis, in his 
last report, says that the output from the electricity works during the 
month of February was 15,865 unite, against 15,412 units the same 
month last year, being an increase of 2,451 units. Sixty lamps were 
connected during the month, the total number to date being 11,589. 


Telegraph Strike in Canada.—A Renter's telegram, dated 
Ottawa, Wedneeday, says 100 operators belonging to the Great 
North-Western Telegraph Compsny, stationed at Toronto and Ottawa, 
have struck, owing to the company having refused to reinstate six 
union telegraphists who were recently discharged. The Montreal 
staff of operators, it is stated, will join the strike. 


Wireless Telegraphy in the War.—The Times yesterday published 
a telegram headed ‘‘By De Forest’s wireless telegraphy, dated on 
board the Times steamer ‘ Haimun, April 6, via Wei-hai-wei,” stating 
that the Russian cruiser Bayan” overhauled the Times boat off 
Dalny. and the officers, after politely examining the wireless tele- 
graphy plant, etc., retired, passing the usual compliments. 


Rotherham.—In a recent report on electric lighting and power for 
the workhouse, the Rutherham borough electrical engineer suggests a 
special reduced tariff if the Guardians become customers. The esti- 
mate of expenditure on espital acsount for the year ending March 31, 
1905, approved by the Electric Light Committee, includes £35,000 fer 
mains and £1,800 for hire of mo‘ora—the total estimate being £6, 500. 


Southampton —The Council have decided to reduce the charge for 
electricity to the Tramways Committee for power purposes to 2; J. per 
unit from 24d. per unit as at present. The charge for private lighting 
has been reduced to a flit rate of 44d. per unit to those consumers on 
the 200-volt circuit. The borough electrical engineer has been asked 
to eubmit a farther report based on the proposed new scale of charges. 


Middlesbrough.—Mr, Taylor, electrical engineer, in hia last 
report, states that the units sold during the month amounted to 61,800, 
as against 41,600 last year. The revenue was £860, as against £675 ; 
whilst the costs were £340, as compared with £295. clusive of 
interest and redemption the gross profit was £520. The number of 
lamps connected an AE for was 43,233. Sir Raylton Dixon and 
Co. contemplate the adoption of electrical power for the whole of their 
works. They would require 40,000 units per annum, and a special 
scale of charges will be offered to the firm on the understanding that 
power be taken between certain stipulated hours only. 


Aberdeen Shipyards. —A new yard was established near Torry 
village by Mr. John Duthie only in November last. It is known as 
the Torry Shipbuilding Yard here, and so expeditiously the work has 
been carried out that there are at present a large number of drifters in 
all stages of constraction in the yard, in all eight boats being on the 
stocks. Two ships were launched on March 51 and April 2 respec- - 
tively. The yard has been laid out and fitted up by Mr. Duthie in an 
exceedingly up-to-date style in every way, the whole of the machinery— 
punching, shearing, and other equipment—being of the newest 
and most improved type. An interesting feature of the establish- 
ment is the use of electricity as & motive power, the entire supply of 
electricity being obtained from the Corporation's mains. The largest 
motor is one of 50 h.p., which drives a certain portion of the shafting 
to which are attached & number of the minor machines, while the 
larger machines are each equipped with in jependent motors of their 
own, Extensive use is made of cranes for the lifting of material. A 
travelling crane runs between the slips and lifts all the plates an! 
whatever is required in the construotion of the vessel to the exact 
position in which it ig wanted, thus saving a very large amocnt af 
manual labour, 
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Londonderry.— The electrical engineer (Mr. Macrory) in his last 
report states that on the 23rd ult a dynamo armature broke down in 
the windings near the commutator connections, and on the 24th ult. a 
fault occurred, which was traced and repsired the same day in the 
conduits, the fault being due to the rubber insulation giving way in 
a position which had been slightly injured when a cable was being 
relaid in the conduits. 

, Bermondsey. —The estimate of £75,420 for street-lighting was con- 
sidered at the last meeting of the Bcrough Council, There are now 
132 arc lamps, with a total of 85,200 o.p., which have displiced 
1,700 gas lampe. The committee are about to place 200 incandescent 
lamps in Rotherhithe-atreet of 28,000 c.p., displacing gas lampa of 
3,504 c.p. Altogether they have provided electric lamps of nearly 
10 times the candle-power of the gas lamps displaced, and the street- 
lighting is now carried out at 3d. in the £1. 

Brighton.—It is reported that the Oorporation’s hiring out of 
electric motors has proved a distinct success, the annual rentals being 
sufficient to pay interest, sinking fund charges, maintenance, and 
repaira, and still allow a considerable margin to be devoted for 
depreciation. Motor hiring has also directly benefited the electricity 
undertaking by an increased output of helf a million units per annum, 
and application is to be made to borrow £6,000 for a period of 16 years 
for the purchase of motors for hiring purposes. 

Croydon. —In consequence of the development of the Addiscombe 
Court Estate, it has become necessary to remove a sub-station from its 
present position and build avother. Land is to be purchased. Mr. 
A. C. Oramb commenced his dutios as borough electrical engineer on 
Feb. 29, and the assistant electrical engineer (Mr. William Burr) o 
the 4th inst. The main extensions in Sylvan-road aud sombo: tosd 
are to be carried out at the estimated cost of £298 and £170 respec- 
tively, also the alterations to the mains in Birdhurst-road and Bird- 
hurst-rise, estimated to cost £386. ME 

Blaydon.— At the present time the street-lightiag comprises 275 gas 
lamps, costing £750 per annum; 133 electric lamps, involving an 
outlay of £332. 108.; and 34 oil lamps. costing £90 ; representing an 
annual expenditure for lighting of £1,172. 100 Daring the past six 
months 72 additional lamps have been ordered to be erected. Previous 
to and during the year 1902 schemes of electric lighting emanating 
from various sources were discussed by the Council, and eventually an 
electric lighting order was granted by the Board of Trade in favour of 
the Council applicable to the whole district. The matter is still under 
consideration. 

Lincolnshire and Yorkshire Electric Power Bill.—The House 
of Commons Court of Referees, Mr. J. W. Lowther, chairman of com- 
mittees, presiding, on the 29th ult. considered the objections raised to 
the /ucus stati of the following petitioners against this Bill: York- 
shire Electric Power Company, Mr. Albert H. Fryer, Lincolnshire 
Ironmasters“ Association, aud Sir Hickman B. Bacon. The Bill pro. 
vides for the incorporating of a company to supp!y electrical energy 
over a wide area in Lincolnshire and Yorkshire, with power to acquire 
land for generating stations and lay down mains. The amount of pro- 
posed capital is £999,000. Oaly the last application was allowed. 

Portsmouth.—The Lighting Committee are experimenting with 
25.c.p. incandescent lamps for street-lighting. The lamp itself is 
enclosed. in a large, clear glass globe, which is surmounted by a’special 
reflector, the fittinga haviog been designed by the staff at the Ports- 
mouth station, <A joint committee of the roads and works and the 
electric light will recommend its adoption wherever cables have been 
or may be laid. It is expected that a considerable saving will be 
effected. The price now paid for a single ges lamp is £3. 5s. per 
annum, whereas the Electric Light Committee will be able to supply 
these new lamps for £3. 3s., and when the number exceeds 500, the 
price will be reduced to £3. 

Holywell Telephones.—Last week on the second reading of the 
Telegraph (Money) Bill in the House of Commons, Mr. J. H. Lewis 
invited the attention of the Postmaster-General to the lack of 
telephonio facilities at Holywell He stated that deputation after 
deputation had been sent to London on the subject, and an appeal had 
been made by the local authority, but the people of Holywell were 
still unable to communicate by telephone with those in adjoining 
towns without having to meet a charge additional to the ordinary 
subscription for the telephone service. Lord Stanley replied that he 
was not conversant with the details of the case, bat he promised to 
give the matter his attention. | 
. Derby.—The extension of the mains along French-street and Buller- 
street is being proceeded with. The following estimate of expenditure 
on capital account for the year ending March 31, 1605, has been pre- 
pared by the electrical engineer and approved by the committee— vi7.: 
mains, £3,000 ; services, £600; motors for hire, £1,800; extension 
of lighting board, £60; meters, £400; telephones to sub.stations, 
£240 ; sundries and contingencies, £600—tota], £6,500. The Council 
is recommended to direct application for eanction to the borrowing of 
£5,000 for the purpose. It is proposed to fix the maximum price for 
current under the sliding scale system of supply at 5d. per unit, 
nstead of 54d. per unit as at present. 

Luton.—The electrical engineer, in his last report, states that since 
Feb. 26 last, 20,545 units had teen generated, un equivalent to 
280 8-c.p. lamps and one motor of 3 h.p. connected, making a total of 
154 consumers with 10,555 lamps and 45 motors of 160 h.p., and that 
at the present time over 270 additional lamps and six motors of 9 h.p. 
were being wired. He also reported that the number of units generated 
showed an increase of 120 per cent. over the number generated during 
the 5 period of last year. The chaitman and electrical 
engineer have been appointed delegates to attend the ninth annual 
convention of the Incorporated Municipal Electrical Association to be 
held in Derby and district from June 29 to July 2, 1904, inclusive. 

Heston and Isleworth.—The Urban District Oouncil will be in a 
position to supply electric current for light and power in or about the 


month of May, 1904. The charges have been fixed as follows: 
Lighting—5d. per unit, sutject to discounts. ranging from 5 to 
10 per cent. Power—consumption not exceeding 750 units per 
quart r, 3d. per unit; consumption exceeding 750 units per quarter, 
2d. per unit. Meters from 2s. per quarter. Where premises will be 
wired and fitted free, current will be supplied at 54d. per unit. The 
consumer will have the right of purchasing the instailation outright at 
any time. The Council are prepared to make arrangement with owners 
of houses which they do not themselves occupy for wiring and fitting 
houses, repay ment to be mace by instalments or otherwise. 


Swansea.—The work of laying the cables at Swansea East is being 
carried out by the Oallender Cable Construction Company, and the 
laying of the sections under the North Dock is alrea y completed. 
Mr. H. Philbie, the engineer in charge, has laid 10 large vulvanised- 
bitumen cables, each armoured with a double ring of steel wire. Each 
of the cables was 175 yards in length, taking the sbore ende, eo that 
altogether 1,750 yards of cable were ured for the purpose. They were 
din. cables, and weighed 40lb. to the yard. They were joined toa 
feeder pillar placed on the North Dock, and were conveyed on a punt 
across the dock, the cables being paid out as the punt was propelled. 
The cables were carried to the opposite quay, and will join the Strand 
mains, The shore eads of the cables will be protected by means of 
baulks of timber. This wesk the work of carrying the cables across 
the New Cut will be proceeded with. 


Lancaster.—The electricity department is not only paying its way, 
but is able to contribute £750 to the relief of the rates, The reserve 
at the end of last year stood at £3,484, and after deducting the 
amount for the relief of the rates there ia still a balance of £613 to 
add to the reserve, bringing it up to £4,097. The amount appearing 
as profit on tne undertaking, £1,363, is somewhat misleading, because 
all that amount has not been earned. £500 is accounted for by the 
fact that the money for the exten ion of the works was not really 
borrowed last year, and therefore there is no redemption to pay on 
that portion of the capital. The electricity depirtmeut has been in 
existence 11 or 12 years, aud during that time they have had to spend 
a considerable amount. The original plant has gone out of date, an 
increase from a 400.kw plant to 1,000-kw. was required, equal to a 
capital expenditure, with other iteme, of £10,000, which is to be made 
up again. 

Tunbridge Wells.—Mr. Boo“, in hia last report, states that the 
lost income from consumers who have been disconnected amounts to 
£617. 19s. 2d., and that a number of consumers formerly using 
electric light only who are now nsing iocandescent gas as well. Lost 
ground may be recovered if the Electric Light Committee will work on 
the same grounds as the gas company. Mr. Boot sya further capital 
will be needed fur the development of the scheme, the capital outlay 
on which has already been £75,311, and there can be little reduction 
io the present working expenses without running greater riske. They 
had no depreciation funa, but this was provided for by the sinking 
fund. At the Town Council meeting on Wednesday. a letter was read 
from Mr. A. Tyler, of Leadenhall street, E C., oa b-half of a London 
tyndicate, making an offer of £80,000 for the e'ectricity work», which 
Su far have cost £70,000. Decision was defe:red until the next 
Council meetiag. 

London Gazette.—The public examination in the estate of Gavin 
Knox Gilchrist, electrical contractor, Coil:, Der be. road, St. Annes- on- 
Sea, Lancs., will be proceeded with on April 15, at 11 a.m., at Sessions 
Hall, Preston. Mr. A. Beavis has been released from trusteesLip in 
the estate of John Hervey Rodgrave, electrical engineer, lately carrying 
on business at 55, Regent House, Regent-street, London, and residing 
at St. Olafs, Gloucester-road New Barnet, Hertfordshire. A general 
meeting of members of the Electric Lighting and Fittings Oorporation, 
Limited, will be held at 10, Cook-street, Liverpool, on May 9 at 
11 a.m., to have an sccount laid before them showing the manner in 
which the windipg.up has been conducted, and to determine the 
maaner in which the documents of the company shall be disposed of. 
The resolution that it is desirable to reconstract the British Electric 
Separating Company, Limited, has been passed. The company will be 
wound up voluntanly. Mr. Richard Phillips Pike, Swansea, chartered 
accountant, bas been appointed liquidator. 


Dover.—The Town Council have completed arrangements for loan 
of £150,000 for purchase of the electricity undertaking on May 6 next. 
The terms include provision that the Council be at libertv to repay the 
mor ey after three years subject to penalty of £1,500. The following 
report has been submitted to the Council by the company’s engineer, 
Mr. Woodman, showing estimated capital expenditure : 
‘t (a) for quarter ending March 31, 1904, £1,050; (b) for year ended 
March 31, 1905—average yearly cost for small mains, extensions, 
service lines, junctions, boxes. apparatus op consumers’ premises, etc., 
£2,000; total buildings and plant extensions as recommended in 
report, £7,250; additional transformers, £100; balance owing on 
Ferranti set, £335; 440 yards %; high-tension concentric cable 
required for reserve, £75; power cable for Prince of Wales Pier and 
new swingbridge and laying same, £450—£10,210 ; total, £11,260." 
Mr. Woodman also submitted a report as to (1) provision of additional 
400-kw. Parsons turbo-alternator for extension of lighting system ; (2) 
proposed extension of buildings; and (3) auxiliary plant included in 
above estimated expenditure for year 1904 5. Application is to be 
made for sanction to a loan of £11,260. 


South Africa.—The Paar), Oape Colony, is among the latest towns 
contemplating the installation of an clectric lighting and tramway 
system. Progress is bciog made with the laying of the Maritzburg 
electric tramways, some 3] miles of the rails having been already laid, 
and it is expected that a section will be complete and handed over for 
working by the end of the year. The power station and plant are 
practically complete, and the car-shed is well in hand. The material 
is arriving promptly, the points and crossings, supplied by Messrs. 
Hadfield and Co., Sheffield, having already been shipped, as are also 
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six of the eight-wheeled bogie cars on order with the Brush Electric 
Company. Messrs. R. W. Blackwell and Co. are supplying the over- 
head equipment. Progress is being made with the erection of the new 
electric power station at Zomba, British Central Africa, and the oom- 
plete equipment only waits on the delivery of the dynamos on order, 
which at last advices had reached Ohinde. In connection with their 
water scheme, the Town Oouncil of Aliwal North propose to obtain 
parliamentary sanction to the setting up of a power generating station 
on the Orange River for the supply of light, heat, and power to the 
township; also to erect a telephone and telegraph system as an 
adjunct to their proposed waterworks, — British and South African 
Export Gazette. i 
Birmingham. —The report of the Electric Supply Committee on 
the pro extension of the Corporation's electric light undertaking, 
to which we referred in our last issue, will come before the City 
Council next Tuesday. In their introduction the committee state that 
by the scheme of July, 1901, & loan of £251,974 was obtained for 
various work, and of this there was still an unerpended portion of 
£167,776. Under the Corporation Act, 1903, the Council obtained 
wers to work tramways in the city, and in May last the Tramways 
mmittee passed a resolution that it was desirable to proceed without 
delay with the provision of electrical energy for working the whole of 
the tramways in the city, the leases of which expired in 1906. The 
committee say that they were convinced that a larger scheme than 
that submitted to the Council in 1901 was not only necessary, but that 
it would prove in the end to be more economical. In the laying out of 
& scheme for the new station regard had been had to the demands for 
eurrent for both tramway and ordinary purposes for about the next 
10 years, in order that the scheme may be so planned as to admit 
easily of extension from time to time as need might arise. The energy 
required, taking thie basis, was estimated at about 22,000 kw.—viz., 
13,000 for ordinary lighting and power, 7,500 for tramway purposes, 
and 1,500 spare. For some years the annual increase in the amount of 
current required for private lighting and power has been about 10 per 
cent., rising to 16 per cent. since the reduction of charges last 
The total kilowatt capacity of the existing stations was 


5.260. On the 10 per cent. rate of increase, compound, the kilowatt, 


capacity required in 10 years would thus be about 13,640. The esti- 
mated cost of erecting and equipping the station to a capacity of 
92,000 kw. was £510,C00, including £130,000, the estimated cost of 
the necessary building. For the present the committee believe that 
the needs of the department would be met by the equipment of the 
station to a capacity of 8,500 kw.—viz., 5,500 for private lighting, 
3,500 for tramway purposes, and 1,500 spare plant—at a cost of 
£260,620. The committee describe the scheme in its entirety, not- 
withstanding that they are only asking the Council’s sanction to the 
installation of a little more than one-third of the plant at the present 
time. The report gives details of the arrangement of the buildings, 
which include an engine-house 270ft. long by 100ft. wide and 6btt. 
high, and says that the boiler-house will be of similar dimensions, and 
that there will also be a small pumping station, workshop, and engi- 
neers’ stores and offices. Six sub-stations would ultimately be neces- 
sary, including the existing station at Parker-street, where certain 
alterations would be required. The others would be erected in oon- 
venient situations, having regard to the demands upon the 
system. One of the stations would be built on land belonging 
to the department at Oourt-road. The ultimate cost of the 
sub- stations and equipment was estimated at £132,200. For 
the firat equipment it was pro to instal four of such 
stations, one of them being the  Parker-street station, at a 
total estimated cost of £55,186. These sub-stations would be of a 
total capacity of 3, 900 kw. The underground cables propoasd to be 
installed for the first equipment were : three high-tension cables to run 
direct from the main generating station to each sub-station. One of 
each of these three cables would be utilised for tramway traction supply, 
one for lighting supply, and one as a spare to either. The estimated 
cost of the first equipment was £441,142. The committee were alive 
to the heavy annual charges which would be entailed by the large 
addition to the capital of the undertaking. If during the first year or 
two, before the station was fully at work, there should be a deficiency 
in the revenue, it would be necessary to have recourse to the reserve 
fund, which now stood at £26,594, and to which the result of the 
present year's working should enable an addition to be made. With a 
gradually 1 revenue and the reserve fund to fall back upon 
the committee had no doubt that the department could bear the 
increased charges for interest and sinking fund until the new capital 
became remunerative, and in this connestion it should be remembered 
that a large customer was assured in the tramway department. The 
committee recommends that the Local Government Board be asked to 
cancel their sanction to the previous loan so far as related to the 
unexpended portion, amounting to £167,776. 14s. ld. ; that the 
Finance Committee be authorised to apply for the necessary sanction 
to the borrowing of the following sums; and that, subject to such 
sanotion being obtained, the committee be authorised to proceed with 
the work: Mummer-lane station—firat equipment, £260,620; sub- 
stations and lirst equipment, £55,186 ; underground cables, £123 350; 
meters, £2,000— total, £441,142. 


PROVISIONAL PATENTS, 1904. 


Manch 22, 

6873. Improvements in and relating to “ clusters” for incan- 
descent electric lamps. John Henry Dale, 51, Deansgate- 
arcade, Manchester. (Oomplete specification. ) 

6878. Improvements in electrical ignition apparatus. August 
Eckstein and Herbert John Coates, Peel Works, Adelphi, 
Salford, Manchester. 


6889. Electrical distribution. Joseph Lester Woodbridge, 81, 
High Holborn, London. (Complete specification.) 

6896. Improvements in and relating to electric tramways and 
railways. Frederick Walter Baynes, 51, Elmside, Exeter. 

6936. Improvements in and relating to voltametrio balances. 
Wilhelm Pfanhauser, 65, Ohancery-lane, London. (Oomplete 
specification. ) 

6959. Improvements in filaments and in methods of manu- 
facturing the same. Howard Ooppuck Levis, 85, Cannon. 
rris aC: (The General Electric Company, United 

tates. 

6900. Improvements in filaments and in methods of manu- 

the same. Howard Ooppuck Levis, 85, Cannon- 
"pal ita (The General Electric Company, United 
tates, 

6961. Improvements in and relating to electric motors. The 
British Thomson-Houston Company, Limited, 85, Oennon. 
“bee jm (The General Electric Company, United 

ates, | 

6972. Improvements in electrodes for arc lights. Frederick 
Julius Gerard and Lothar Fielder, 22, Southampton-buildings, 
Ohancery-lane, London. 

Marcu 23. 

7017. Improvements in refiecters for electric glow lamps. 
James Taylor Connell, 24, Southampton-buildinge, Ohancery- 
lane, London. 

7031. Improvements in and relating to means for controlling 
eleotrically-operated elevators. Fran; Eugen Klein, 28, 
E Charlottenburg, Germany. (Complete specifica- 
tion. 

7053, Improvements in supports or carriers for the glass 
Wow of electric aro lamps. William Walter Adams, 

, Ohancery-lane, London. 

7056. Improvements in or relating to the production of 
metals of the alkali group by electrolysis. Edgar 
Arthur Ashcroft, 111, Hatton-garden, London. 

7061. Improvements in electro - depositing apparatus. The 
Leeds Copper Works, Limited, and J. C. Jobling, Birkbeck 
Bank - chambers, Southampton - buildings, Ohanoery - lane, 

n. 

7004. Asymmetrical vapeur cenducting medium for alter- 
nating currents. Otto Holz, 83, Oannon-street, London. 
(Date applied for under Patents Act, 1901, Merch 23, 1903, 
being date of application in United States.) (Oomplete 
specification. ) 

7065. Transmitting alternating currents through a vapour. 
Ezechiel Weintraub, Oannon-street, London. (Date applied 
for under Patents Act, 1901, March 23, 1903, being date of 
application in United States.) (Oomplete specification. ) 

7066. Alternating-current rectifying apparatus. Oharles Proteus 
Steinmetz, 83, Cannon-street, London, (Date applied for 
under Patents Act, 1901, March 23. 1903, being date of 

` application in United States.) (Complete specification. ) 

7067, Rectifying alternating currents. Ezechiel Weintraub, 83, 
Oannon.street, London. (Date applied for under Patents 
Act, 1901, March 23, 1903, being date of application in 
United States.) (Complete specification.) 

118994/03. Improvements relating te electric telegraphy. 
Alexander Muirhead, 323, High Holborn, London. (Date 
applied for under Patents Rule 9, May 23, 1903.) 

MABCH 24, 

7073. Primary battery. Walter R. Burrows and Thomas Lyons, 
la, Netley-street. Hampetead-road, St. Pancras, London. 

7118. Electrical emergency railway brake. Charles Mackintosh 
(from Nairn, N.B.), 49, Gower-place, Gower-street, London. 

7129. Improvements in and relating to telegraphic signal 
systoms. Charles Goodwin Burke, 7, Southampton-build- 
ings, Chancery-lane, London. (Oomplete specification. ) 

Marcu 25. 

7179. Improvements relating to electric bells. Edgar Godwin 
Harcourt, 18, Southampton - buildings, Chancery - lane, 
London. 

7208. Improvements in controlling systems for electric motors. 
George Westinghouse and Louis Minturn Aspinwall, the 
Westinghouse Patent Bureau, Westinghouse - building, 
Norfolk-street, Strand, London. (Date applied for under 
Patents Act, 1901, May 1, 1903, being date of application 
in United States.) (Complete specification. ) 

7209. Improvements in multi-voltage electrio generators. 
George Herbert Gibson, the Westinghouse Patent Bureau, 
Westinghouse - building, Norfolk - street, Strand, London. 
(Date applied for under Patents Act, 1901, April 4, 1903, 
being date of application in United States.) (Complete 
specification. ) 

7211. Improvements in and relating to apparatus for the 
control of electrical switches and like devices. Lionel 
Robinson and Oo., Limited, and Edmund Garside, 1, Queen 
Victoris-street, London. | 

7217. Improvements in magneto-electrio machines. Frederick 
Richard Simms, 4, South-street, Finsbury, London. 

7238. Improvements in electric insulators. James Grieve 
Lorrain, Norfolk House, Norfolk-street, Strand, London. 
(Società Ceramica Richard-Ginori, Italy.) (Complete speciti- 
cation.) 
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10728. Secondary battery applicable for use as a pocket 
battery. Heym. 

11242, Trolleys of electrically-propelled vehicles. Fielding. 

11509. Electrical measuring instruments. Evershed and Vignoles, 
L'mited, and Evershed. 

11554, Electric switches and fuses, and boxes for the same. 
ns Cable and Oonstruction Company, Limited, and 

ard. 

11726. Electrical power-factor indicators. Oarolan. (General 
Electric Company.) 

11728. Electric switches. Carolan. (General Electric Company.) 

11894. gg for eleotrically igniting miners’ safety lampe. 

est. 

12283. Electric cables.  Callender's Cable and Construction Com- 
pany, Limited, and Callender. 

12400. Brushes for dynamo-electric machines or the like. 
Lake. (Soc. Anon. le Oarbone.) 

21305. Method of and apparatus for maintaining two electric 
motors in synchronism. Siemens Bros. and Oo., Limited. 
(Siemens und Halske Aktiengesellechatft. ) 

1904, 

3790. Electric furnaces. Keller. 

4448. Thermal out-out for eleotric olreuita. Fairweather. 
(American Electric Telephone Company.) 

4449. Thermal out-out for electric cirouits. Fairweather. 
(American Electric Telephone Company.) 

4450. Thermal cut-out for electric oirouits. Fairweather. 
(American Electric Teleplione Oompany.) 

4783, Electric heating device. Padris. 


Marcu 26. 
7245, Improvements in or applicable to electric bells. Henry 
Max Salmony, 95, Mortimer-street, London. 

7947. Improvements in and relating to the sealing of elec- 
trical conductors. Leicester Richards Lee, 20, Hartington- 
road, Chorlton-cum-Hardy, Manchester. 

7249. Improvements in and relating to eleotrical fuse boxes, 
junction boxes, and the like. Leicester Richards Lees, 
20, Hartington-road, Chorlton cum-Hardy, Manchester. 

7267. Improvements in electrical switches, Victor Bornand, 
5, Oorporation-street, Birmingham, 

7208. Improvements in aro lamp electrodes. Richard Fleming, 
83 Oannon-street, London. (Date applied for under Patents 
Act, 1901, March 26, 1903, being date of application in 
United States.) (Complete specification. ) 

7299. Improvements in aro light electrodes and method of 
making the same. John Thomas Beary Dempster, 83, 
Oannon-street, London. (Date applied for under Patents 
Act, 1901, March 26, 1903, being date of application in 
United States. ) (Complete specification. ) 

7304. Methed of and apparatus for administering “cold light 
electric baths. Georges Eugè ne Gaiffe, 55, Obancery-lane, 
London. 

7312. Improvements in and relating to lightning arresters. 
Henry Harrie Lake, 7, Southampton-buildings, Chancery- 
lane, London. (Luigi Risso, Italy.) 

270444. Improvements in secondary or storage batteries. 
George Gatton Melhuish Hardingham, Oluu House, Sarrey- 
street, Strand, London. (The Electric Boat Company, 
United States.) Date applied for under Patents Rule 9, 
Deo. 10, 1903.) (Complete specification.) 

27044r. Improvements in steering gear adapted for use in 
ships or boats. George Gatton Melhuish Hardingham, 
Olun House, Sarrey-street, Strand, London. (The Electric: 
Boat Company, United States.) (Date applied for under 


| 


COMPANIES' STOCK AND SHARE LIST. 


Patents Rule 9, Dec. 10, 1903. (Complete specification. ) Name. | rr Last price 
27044c. Improvements in observation apparatus. adapted for ae ; 
use in submarine or snbmergible boats. George Gaiton 5 icon den "e oe E 9 ef., Nos. 1. 70, O00 e = 
Melhuish Hardingham, Olun House, Surrey-etreet, Strand, | Aron Electricity Meter p. Cum. Pret. Sharee, -125/000 I 3s snte 
London. (The Electric Boat Company, United States.) | British Insulated and Helsby Cables, Ord , 1-100,000 d 5 .. 52.51 xd 
(Date applied for under Patents Rule 9, Dec. 10, 1905) 5 ges Cum. Pret., 1-100,000 -. e. 100 ec dg 
(Complete specification.) British Thomson- Houston Co., 44 per cent. ix Mox joi 
27044». Improvements in torpedo-ejecting apparatus. George Btock, t sss cns ses cekes saccewee cee REEF D 100 101-103 
S Melhnish N am, Olun House, Surrey-street, Brit West 5 house Elec. and Manur., 6 per cent. Pref., 33 
trand, London. (The lectric Boat Company United — & Morteage Bebenture Mock aS 100 7 9% 
States.) (Date applied for under Patents Rule 9, Dec. 10, | Brush mer ont, Morigage Ordinary, Noe 1106/81 .. 3 .. 14 
1903. ; i) (Complete specification. ) — Non. Cum., 6 per cent. Pref. ................... 22838 yl 
—— (4 per cent. 1st, Debenture Stock 100 .. “1 
' Marcu 28. i per cent. 2nd Debenture Stock ............. .100 .. -89 
7318. Improvements in pendant chains for oarrying elec: Callender's able, Debentures MN -——— n m 1 15 
trioal fittings. Edwin Haslam, Imperial : chambers, 5 per cent. Prei ALS ud 5 oe 5 
Albert.street, Derby. — J RN eT de d 
7325, Improved electrical apparatus for timing the speed of cent. Debentures FCC 100 .. 1 
motorcars or other vehicles over a measured distance, | e and Swan United, “A „Shares, UI. Oi, 128. RE B i fu 
Gerald Higginbotham, 4, St. Ann's-square, Manchester. —— per cent. Debentures 330000 100 .. 74-79 xd 
7327. Process for the preparation of dynamo brushes. The | piociric 0 Lia ruciion, Limited ped. itoiig16 71777 a 8 i 
British Galvanic Metal Packing Company, Limited, 7 per cent. Cumulative Prei . 2 o 
65, Chancery-lane, London. (Galvanischen tee -Papier- 5 ner hse phate ist Mort. Deb 5E Stock, id 185 — 9 
Fabrik Actien- Gesellschaft, Germany.) (Complete specifi- dei Conu i ee 
eral Electric Com 5 percent. Cum. Pref... 10 .. 9 
cation. ) 4 per cent, lat M et Deb, Rea . 10 — 9398 xd 
7349. Improvements in electrical communicators. Henry | W. T. Henley’ : Tolsgtaph Works, Ordinary .............. 5 114-124 
Foster, jun., 93, Leadenhall-strect, London. percent, Debentures . . . . . . . . . .... 10 Z 1070h 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 . 18-19 
y I MESE 4 per cent. Debentures............Llue eee ee eren 100 .. 98-102 xd 
COMPLETE SPECIFICATIONS ACCEPTED. . and Malateasiices 000000000 da ZO Ege 
To be published April 2, 1904. 5 per cent. Bon 0G EPRU — 100 101-104 
1903. Electric Lighting and Supply.— 
4389. System of contact breaker for the primary ocirouit of paese rey rt a District Ordinary 1.201.101, 0 . 1 . 1. 
induction coils, Chauvin and Arnoux. Bournat Pe" enh Deb Btk, Certa, ed. and ces. Y I ngis 
6899. Relay working of submarine cables or the like. Brown. — a per ardere Phot ari 115.00 . ss ce seve 10 — 95104 
7023. Means for varying the self-induction of induction coils — Fe cent Debent Stock. . bocce 00 " 10 00 
and the application thereof to the measurement of Bromley PE ent) Electric Light and Power Co., 44 per cent. 
the velocity of bodies in motion. Johnson. (Elek- Bro iuda. ace Stock, Reeewewf...ꝑ 100 .. 100-103 
trizitüts-Actiengesellschaft vorm. W. Lahmeyer und Co. DECT pues St Pee V E 124.01 xi 
7064. Electrical connections. Lanchester. Calcutta Electric zio Supply Corp., Ordinary, „Nos. 1-40,000 .. 6 . 7 
os. 20 **0606€092830606006060o02n20€00a09t90069208*9*920 Ld 
7139. epi um current motors. Oarolan. (General | Cambridge Electric Supply Company, -Ltd., £10 on : 8 n 14 
7298, Methed of regulation for alternate-ourrent electrical | Central Electric Supply, ia. : per r cont. Guar Deb. Stock 100 .. dci 
machines. Winter and Eichberg. oon FC ² Re ae 
7377. Electric switches. Davies. = eee j p.o gum. Pref., red 5 .. 
7463. Electric motor- control systems. Carolan. (General | Chelsea Electricity Suppl.. 5 = d 
Electric Company.) 68 i à per cent. Debentures mes ̃ 100 . 106-1 
7585. Apparatus for enabling telephonic and telographio | C! of London, Ordinary e Pre 1 - e 
messages to be transmitted over the same line. 5 per cent. Debenture Stock .................... E 1-126 
Tarchi and Bruni ETC UN ur 8 ELS 
7587. Electrolytic meters. Carolan. (Gencral Electric Company.) ied 6 per cent. Cum. 3G D = 1 
7829. Electric railways for national and international com- 44 per cent. Debentures Prov. Certa. Al Rd. 100 . 106-109 
munication. Sayer. : E per cent C Cua Pr Lc ies eh enti — 8 = 2 
8112, Automatio electric signalling apparatus for tramways. r cen ort. Deb . 10 — 1051 
Lionel Edward Harvey, Ernest Paul Bruno Estler, Paul Ri Eo adc APA 1.80, 000 wa gy 
Traugott Julius Estler, and Hans Paul Charles Estler. Folkestone Electric Su BEY td., Ord. X Nos. i. 10.000... 8 L 534 
8813. Means for automatically regulating electrico circuits. T. Der ighting Deb. | tock, Red.... 100 .. 102 
Leituor postage Elect: ya Ord., 1-13,000 .......... 5 .. 7 
. dene E Te Ltd., Ord., 1-21,000 5 11-1 
10733. Control of eleotrically-propelled vehioles. Raworth, — 5 Debenture Stock Red. 100 . 101-104 xd 
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Amount 


Les price. 


Name. i Name. seal.» Last peice 

£ £ EE. £g 

Kensington and Knightsbridge and Notting Hill 100 .. 101-10 Kd British Electric Traction ore: 1 oy 000 & 60,001-90,000.. 10 — . 

n and Dist. Elec. Lighting and Traction, Pref. 10 — 93-1 — 6 per cent. Cm. Pt., 30 ,000 s*c999a029 a as a 10 = 100 11 

London Bieno; 0 2 e tenes G UE TEE: k 85 ape? 55 b per -— Perpetual Debenture tk. prr e — 116 is xd 

per cen „ TEIIklCL̃̃ . „ „„ „%: ee i enos Ayres an 0 Tram. Ord. . i." T es 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 .. 94-97 — CZ “A” 6 per cent. Cm. Pf., 1-40,000 . d ~ bibs 
Metropolitan Ordinary... eere eere rn 10. .. 18-19 xd — s per eent. Om. Pf., 1-27,500 ............—. 05 ~ M 
44 per cent. Fires Mos e Debenture Stock .... 100 .. 109-115 — — per cent. Deb. Stock, Red. AEA 9 . .. 100 . 104-1 
per cent. M nture, Red. .......... . 100 .. 9598 Prov. Cert., all paid ............. Moe ...... 100 — 98-101 
Newcastle-upon-Tyne Elect lc Supply, Ordinary ........ 6 . 98-101 Os pe Electric Tramways ,Nos. 1480, Goo 1 be 
Br Pretere rence C E RA me City of a Tramways S per om t Gus Cam. Pret e S a 93.102 
ting ectric Lightign,ggagag¶a¶a¶a . 3 - r cent. 1s ortgage b., 1- 1917).... 100 .. 1 
4 per cent. First Mort. Debs , Nos. 1-500 (Eeg) .. .. 98102xd | Colombo Mectrie Tramways and Lighting, por LA lst 
Oxford Electric, Ordinary, 96 ana 14, 5100000. 109 aye Mone e Debenture Stock, Rede... . . 100 .. 101-104 
4 cent. Debenture Btook  ............-.--* 100 -99 Oork Electric Tramways and Lighting Co., Ordinary...... 10 . 1314 

Roya) Electrica! Company c Montres, 34 per cent. First 0 98 101 d S por omnt. Cum. Prei 10 -- 11-18 

ortgage €ecs6060,22920900090202090 as x I — BIJODONIUUXOÓM ....ccosesocosoconsooosooo "nasce 100 ‘oa 

Smithfield Markets Electric Bupply m puo md., 1-12,000.. 5 3-34 Dublin United Tramways (1896 »0 Ord., Nos. 550080 2... 10 — 12-15 

4 cent. Debenture k.. «2000000900900 € 00 [7 AU — per cent. Pref., Nos. within 52 2 „ „ 0 ese 10 as 15-15 

South London, Ordinary. . 22 · ——Aᷣ — 3-54 per cent. Mort. Debs., 13,000, Die on 100 . 94-97 

dt. James's and Pall Mall, Ordinary, 101-0,080 TREA ocd — 14.18 Imperial waysOrdinary.............. . All ~o 828924 
—— 7 percent. Prei. 8 8-9 6 per cent. Cum. Prell . MI — 1 i5 

Urban Eie e T OS Ordinary, VARY CETT 35 * 440 2 \ I 1 {Thanet Muctite Fend Stock and 262626 „ „„ „„ „6% „%„ „„ „„ „„ „ „„ 100 [od 1 11 
r ectric Ordinary, 8-30,007 .......... e x sleo ane ec 58 san Lighting, 

——— 5 per cent. i pede Preference, 50, pole: 000 6 .. 49-5 xd . Pref., Nos. 30 00,000 nite Va i NC 5 5 34-4 

Westminster, Ordinary 9 ＋ 2 D 2 124-13 '4 per cent. Debentures Stoc... . 00 .. 93 

A London United ig 5 « 8 om. . Pref. ....... n a D 
j —— F cen st MU. DD. Stock, Re... ee -] 
Electrle Rallways.— Metropolita an ElectricTrams. peterred doi 314,016 1 — — di 
don, Ordinavußß k 100 o 90.95 per oani, CHI. LE MICHI tee ice EH 

Central Tabet ovat. Pret. ju EE ree 1 > 98-101 New General Traction, Ordinary .................... eee 5 — 2 
— % NEED 100 .. 8588 oe cane Mort PM 7i Gigi) T. — E. 
—— į p.c. Deb. Prock (Prom fori t Certs., full a 100 — 210-113 1. — 

City and ian London, Consolidated Ordinary . . 100 — 49-52 Oldham; Aston, and Hyde Tramway, Ordinary. . . — 104-108 
-—— 4 per cent. Debenture Stock.... ͥ 00 = 109-112 111. a pram a rad 6 2 nn 
—— 5 per cent. Pref. Stock 81 . leee ...100 . 122125 Porth dloo: Tramways (T.A) per cont. bol M DU iS Btk. Mo ds i 

99 »9 99 '96! 66 „„ % „%„%%„%„%„„%„ „„ „66 100 es 120-123 0 up. 1 pian Cum. l. Brel. 1 500 n - 853 
n 81 81 "UL llave ueste day de 100 .. 1 a per cent. Debenture Stock nene - 103 106 
Liverpool Overhead, Spt. e Pref esses — fen | South Lancashire Rioctelo Traction and Hower Gompany— 
— å par oann, Mortgage Debentures, Red., 1-1,700.. — . 1 7 £101 188 8 per oet; Predeéncs CY = 1 
Tramways.— 
A punish à 1-260,007 . d 5 43-5 Telephones.— 
O- entine, -a 
ng . 6 per cent. Debentare stock, '1888.... 100 .. 125-120 National Telephone, Preferred... .. — 100 101-103 

Bl l and Fleetwood Tramroad EEEE TR TEE 3 10 ecd 134-144 Defe rred Stock 6 2 6 „„ „ „6 „ ae eer „„ 6 „6 „6 0„ % % %a. 00 on 82 o5 

Brisbane Tramway Invest. Lim. Ord., 1-75 000 .. aola se E 5 m 14-24 6 per cent. Cum. First Pref. >o me os 9.0 os as 2 «6 mo 10 — 2 14 
— B per cent. Cum. Pref., Nos. 1-75,000 ............ 5. 33 — — 6 per cent. Cum. Second Prei... n — 121 
——— 44 per cent. Deb. Stk., Red., Prev. Corte. ali pd. 10 .. vil 5 per cent. Nou. Cum. Third Pref. .... a. m a = ae z 

British Columbia Electric Railway Co., Ord., Nos. 1-20,000 100 .. 95-98 por per oen DDO „ — — — n an 100 — SN 
Non. Cum. 5 per cent. Pref., os. 25,001-38,600 .. 10 .. 104-103 —— per cent. Deb. Stock, Red.. 100 9101 
i per cent. lst Mt. Debe., Nos. 1.5, 280, of S0 each 40. 103-105 p.c. Orlental Telephone and Blectric Company -- 1— i 

TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
= Miles of 
Traffic Returns for Increase or j Accounts for past year, 
week decrease. icm viii Cost 
Line. R us ee 
: Current : C Total | Passengers Car miles Pas- ecelpte Mile of mile 
Ending, 1904. 1905, | Week. year. 1904. | 1905.) Ending receipts! carried, run, s'nger mile. | track, 
; £ £ 2 £ d. d. £ d. 

Aberdeen Corporation ET TI April 2| 1,166 871 | + 295 +10 194 19} May 31| 37,931 9,099,715 794,641 0:98 | 13°02; 1,970 | 61 

Ayr Corporation.. s. 4.6 hmi 2 91 185 l| + 151 8 l Sept. 25 12,503 2,979,276 290,099 1:00 | 10°34 | 1,560 | 47 

Barking Corporation. TT 2 11 l} j^ 

Birken! end Corporatic Das A 3 988 1.017 — — 

Jirmingham Tramways ...... 2 291 : 64 64 . — = = ce 2 

Blackburn Corporation "s P 1,0 7 i + 270 ＋ 28 24 24 March 259 40, 54 7,234,105 826,558 1:56 11°87 1,705 | 7°44 

3lackpool Corporation........ Mar. 31 544 i 4 425 174 174 „ 3OSlj4l 1.168 R 6,169,121 784,443 152 108 — | - 

Blackpool- Fleetwood Trams. April 2 159 Hi + 171 E 3) 164 16) Dec. 31 0,925 2,049,677 584,989 352 12°68 1,932 | 639 

Bolton Corporation . Nar. ? 7 1.618 1,685 | — 68 4 Ne à March 319 », (04 17,761,605 1,896,247 115 |1075| 3,430 | 587 

Bournemouth Corporation....| „ W 9 725 4 101 104 14 = zs =~ * * a 

Bradford Corporation 27 5,99€ 5,508 | + ) 4-20,585 77 +1 — — — — — 

Brighton Corporation ........ April 5 A 10) | -- 163 / L 64 „ 51 10.452 1,051,928 1:00 | 10-10 pe E 

Zristol Tramways Company. „ ] 4.t 4.410 | + 16 e 514 914 D 81.225,480 11,1: 92. 8 99 5,724,114 1:50 | 9'38 | 4,348 —— 
jurnley C rporation VEM PA : 2 1,259 + 42 lf 1 — — — — — — | — 

Burton Corpor tion Mar. 27 i M y * s? 

Cardiff Corporation ...... . eu 1,61 l ＋ 121 — — — — — 

Carlisle Tramways C ompany. April 2 19 l + 24 + 2% -- ji 51 2,216,585 320,129 — — — — 

Central London Railway...... c € D 25 1594 € 31,567,225 | 45,305,110 | 1,276,971a8 | 1:87 | 66:6a| 59,076 |3566 

City & South London Railway d 3 2.71 074 2 9 20h 68 2 31 165. ,003a| 19,069, 519a| + t. — I^ 

Cork K. T. aud L. Company .. Mar. 39 1l 19 129 > — — — sü 

Darwen Corporation.......... April | é 220 48 — 259 ("6c 7:23 March 319 12,541 2,360,735 254,279 125 | 11°65! 1.707 | 9:55 

Dover Corporation .. 5 eon to ] 183 | - l l4 3 — — — — 

Dublin & Lucan Elec tric Ry. .. April i : 7 EE bh Dec. 31 5,796 364,786 102,087 381 | 15°62 359 708 

) FRR i CGC Cars... * c t 5 64 " 11/124 121 ) 1 rt LC z ‘ "m 

Dublin 8 District, Elec tric . - 1 l 730 } 46 +6 March 31/125,121 24,555,155 j 429,5 56 1°25 8:82 2,741 5:06h 

Duadee City Tramways ......, Mar. 30 77 12 22 22 May 15 55,874 87, 752,814 0:93 |11:276| 1,630 - 

Eas5 Ham Corporation April 4 4 99 + If + 10°75 | 10°75 | March 319 25 541 1.5 65C „224 1651 9°35 | 2,357 - 

Glasgow Corporation Sees : 2, 15.174 4 | 124 «12 May 319 090,014 „849 14, : 0:88 |1125 5,489 b 740d 

Halifax Corporation.......... Mar. 27 2, 2,1 + 6,4 312 — — pro 

Huddersfield Corporation .... April 2 L, | | 54 March 31 51A j 1.218, 9 14 11°14 | 1,618 6:€ 

Hull Corporation, E. 5....... "i t4 ] Fr T ) ] "ou /R 21,965,959 | 2,218,696 100 9:48 | 5,004 | 5 

Ilkeston Corporation ........| Mat | € - — — n 

Kirkcaldy Corporation Má ES = = — —— | 

Leeds Corpor: ation \pril + Marel 77 651 111 1091 3,2895 | — 

Liverpool Corporation........ Mar 1 +. 1) 1 Dx 47 185. 1˙11 10:34 | 5,000 6 88 

Liverpool Overhead Railway.. Ap J : 154 1*4 J une j 156,7 986,18 a 7182 |19:30g| 5,110 | — a 

London County Couacll Mal ] — 1— — 
Lowestoft Corporation - «t — 1— € 
Manchester Corporáatron.... iN 2 

Nelson Uurporation ........ : : r » 

Newcastle-ou-Tyue Corptn. . l j M 119 108 1095 4,175 | 617 

New port (Moa.) Corporatio! ] = — C Me 

Pi timounsn. Ot ye POTacinog...... 157 124 13 17 1.6 3 — 

Rochdale Corporatio n ae. 9 dr te be. b + M +96 1°38 10°27 — 1:66 

Rotherbam Corporation n... Mar. Li 2 ás = 4 

Salford Corporation .......... Apri - — — » 

Sheffield Corporation ........ a Ma 6,083 0*X4 |19°928) 7,510 | 70 

Southampton Corporation ..... M ] | 2,814 0946 |11°426) 3,760 — 

Sune le rland Corporation......) , l l | 9,957 1035 | 11:5 3,245 4 

Wallasey U. D.C - , Apt l 1» 4,742 1°30 | 11°53) 3,5893 705 
West Ha |i Corporal M rer M Bd re 
* Includes maintenance of permanent way and proportion of profits paid to the tramway companies for term of unexpired lease. a Train mile. 

p Per mile of single track. c Include rail and tram. d Including gotta paid to th f Including one section of horse karg g 1905. & Half-year’s figures, 


THE ELECTRICAL ENGINEER, APRIL 15, 1904. 


589 


NOTES. 


Personal.—We have to congratulate Lord Kelvin on 
having been returned unopposed as chancellor of Glasgow 
University. In view of the great services which Lord 
Kelvin has rendered to the university during the past 
50 or 60 years, the honour done him is well deserved. 
We trust that he may continue his connection with the 
university for many years. 

Telephonic Extension.—The Post Office extension 
of their trunk telephone system between Liverpool and 
Paris, Calais, Orleans, and Chartres was successfully 
inaugurated on Monday. Manchester, Leeds, and Birm- 
ingham also benefit by the extension. Through communi- 
cation was easily and quickly established between Liverpool 
and Paris, and there were numerous calls during the 
forenoon. l | 

The New Magnetic Observatory.—Operations are 
to begin at once for the erection of the new magnetic 
observatory at Eekdalemuir, Dumfriesshire, which is to 
supersede the one at Kew. Representatives of the Govern- 
ment and the Duke of Buccleuch, from whom the land at 
Eskdalemuir has been bought, have visited the site. A 
quarry near it is to be immediately opened, and by May 
100 men are to be at work. 

New Elements.—Aocording to the daily Press, Prof. 
Baskerville, of the University of North Carolina, recently 
stated at the Chemiste' Club there that he had discovered 
two new elements, which he has called carolinium 
and berzelium. These he claims to have isolated from 
thorium dioxide, and apparently they have strong radio- 
active properties. There is, however, no information in 
the announcement to distinguish these elements from the 
known properties of what has been termed “ thorium X." 


Electrification of Alpine Tunnels.—The question 
of working the various Alpine tunnels is being seriously 
discussed in Switzerland. The Erstfeld-Bellinzona section 
has been used as an experiment, and the results obtained 
promise so great an economy in the working of the whole 
of the St. Gothard line, that the adoption of electric traction 
may be expected at no distant date. Steam traction is 
very costly, amounting to about 11d. per train mile, while 
the highest estimate for electric traction does not put the 
cost at more than 8d. The question of electric traction for 
the Simplon Tunnel is also being raised. 

Telephones in High-Tension Stations.—Messrs. 
Siemens and Halske, of Berlin, have recently patented a 
telephone which is intended for use exclusively in situa- 
tions where cross-connections may occur between the 
telephone conductors and high-tension circuits. The feature 
of the instrument is that there are no metal parts outside 
the case which can be touched. Instead, everything is 
made from either hard or soft rubber, and all the metallic 
parte of the instrument are contained in a walnut case. 
The instrument is also provided with high-tension fuses, 
suitable for 5,000, 5,000, or 10,000 volts, depending on the 
voltage used in the station or district in question. 


Radium.—The director of the municipal observatory 
at Paris considers that radium has before it an undoubted 
field of usefulness in meteorology. Up to the presert all 
methods of measuring the intensity of variations in the 
electricity of the air have been very defective, especially in 
times of frost, owing to the extent to which water has to 
be used for this purpose. Radium, however, has dispelled 
the difficulty arising from frost, thereby greatly facilitating 
the study of aerial electricity. It was announced the other 
day that the Goldsmiths’ Company had voted £1,000 
towards the fund organised by the Royal Society for the 


appointment of a committee of experts to conduct an 
enquiry into the origin and probable uses of radium. 


Royal Institution.— A general monthly meeting of 
the members of the Royal Institution was held on the 
11th inst., Sir James Crichton-Browne, treasurer and vice- 
president, in the chair. The Right Hon. the Marquis of 
Salisbury, Mr. W. B. Anderson, Mr. J. Benson, Mrs. G. E. 
Broün-Morison, Mrs. Douglas Cow, Mrs. J. Mackenzie 
Davidson, Mr. J. A. W. Dollar, Mr. Bayntun Hippisley, 
Mr. E. W. Linging, Mrs. Master, Mr. J. C. Prince, Mr. 
E. A. Short, Mr. H. L. Tidy, Mr. W. Watson Taylor, and 
Mr. C. S. Whitehead were elected members. The special 
thanks of the members were returned to Mr. Francis Gaskell 
for his donation of £50 to the fund for the promotion of 
experimental research at low temperatures. 


Incombustible Celluloid.—MM. Mabille and Leclerc, 
Paris, have recently patented a process for making incom- 
bustible celluloid. According to the description deposited, 
a solution of celluloid and a mixture of ether and alcohol 
ia prepared, to which a solution of iron salts is added. 
After that another mixture of ether and alcohol is poured 
over it, and a clear liquid of the consistency of syrup 
results. After the solvents have been evaporated an 
incombustible and non-inflammable celluloid mass is said 
to remain. At any rate, if the celluloid should be heated, 
the gases of the chlorine components would extinguish the 
flames. If this material can be worked with the same ease 
as the ordinary celluloid, it should be a boon to manu: 
facturers of electrical accessories, and there should be a 
great future before it. l 


Power Supply in Sunderland.— In our article last 
week under the above head, there is an error as to the 
name of the firm who supplied the electric travelling cranes 
in the North-Eastern Marine Engineering Company’s works. 
We stated that these were of 60 tons capacity, and were 
supplied by the British Westinghouse Company. This is 
incorrect, as the whole of the motors and equipment were 
supplied by the British Thomson-Houston Company through 
various crane builders. We understand that there are 11 
cranes in the works in question on which electric motors are 
used. Three of these are of 60 tons capacity, one is of 40 tons, 
five are of 25 tons, and the remaining two are of 10 tons 
each. The total horse-power of the motors on these cranes 
is no less than 846. These motors are all of the three-phase 
type, and this is probably the largest installation of cranes 
operated with three-phase motors in the United Kingdom. 


Wireless Telegraphy.—Mr. Marconi stated in an 
interview the other day that the Marconi Wireless Tele- 
graph Company hope to have a commercial service between 
England and the United States in full swing shortly, and 
that the stations on both sides are rapidly being perfected. 
Concerning the De Forest system, Mr. Marconi remarked 
that the fact that he was now taking action against that 
company in the United States for infringement of patents 
indicated that he considered their system an imitation of 
his. It is announced that the Lighthouse Board at New 
York have requested the company to remove its apparatus 
from the Nantucket lightship on account of the company’s 
refusal to receive messages sent by the German system. 
Wireless messages were last week sent, with perfect dis- 
tinctness and accuracy, from Heligoland to a ship in Ham- 
burg Harbour and to Amsterdam simultaneously, the 
distanve covered being over 310 miles. 


Radioactivity and Ozone.—An interesting article 
by Messrs. Franz Richarz and Rudolf Schenck on the 
analogy between radioactivity and the behaviour of ozone 
appears in the last issue of the Journal of the Chemical 
Society. The authors show that freshly-prepared ozone, 
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or ozone that is decomposing under the influence of 
desozonising agente, accelerates the condensation of water 
vapour. The presence of gaseous ions, to which this 
phenomenon points, is confirmed by the considerable con- 
ductivity exhibited by ozone. In respect of this ability 
to produce gaseous ions ozone is similar to radium and 
other radioactive substances. Further, a current of ozonised 
oxygen causes & zinc sulphide screen to fluoresce, although 
barium. platinocyanide and zinc oxide are unaffected. 
Another point of analogy is the fact that radium salts 
and ozone both decompose with considerable development 
of heat. 

Steam v. Electricity.—It was predicted some time 
ago in the North American Review that the conversion of 
the trunk lines of American railways from steam to electric 
traction would result in an immediate profit, even allowing 
for che interest on the capital required to be sunk, which 
profit, it was anticipated, would be realised chiefly from 
economy in working. Some confirmation of this view is 
provided by the recently published accounts of the elevated 
railruad in New York, the economical conversion of which 
to electric traction presented more difficulties than in the 
case of trunk lines. In the first quarter’s working the cost 
has fallen from £280,000 to £260,000, a saving of £20,000, 
while the earnings have risen from £571,000 to £654,000. 
The total gain for three months is therefore over £102,000, 
The chief reason of the increased earning power is the 
increased speed of the trains, which is about 25 per cent. 
In this connection it may be mentioned that the Belfast and 
County Down Railway contemplate the electrification of 
one of their branch lines. | 

New American Tube.—The island of Manhattan, 
which forms part of the State of New York, has long been 
confronted with the problem of how to facilitate the con- 
veyance of its huge army of workers between their homes 
and the industrial quarter. The solution, however, is 
expected to be furnished by the underground electric 
railway which is to be opened shortly. It has been the 
design of the engineers to keep as near the surface as 
possible, so that access to the subway from the street may 
be by short staircases. It is anticipated that an automatic 
block system, which shuts off power and applies brakes, 
will render collisions practically impossible, and an 
ingenious device applied to the controller in the head car 
of a train shute off the power the instant the motorman’s 
hand is taken from the controller bandle. Should a man 
die suddenly at his post, the train would come to a stop 
within a short distance. The tube is to be well ventilated 
and illuminated, and each station will have some distinct 
characteristic, enabling passengers to identify it at a glance. 
The total cost exceeds £9,000,000. 

Electric Wave Detector.— Prof. J. A. Ewing, 
F.R.S., and Mr. L. H. Walter have brought out a new 
magnetic detector of electric waves for the wireless tele- 
graph. The electric waves cause a change in the hysteresis 
of a magnetic metal exposed to reversals of magnetism by 
means of a revolving magnetic field. The hysteresis causes 
the magnetic metal to be dragged after the field as it 
revolves, and this drag is opposed by a spring so as to give a 
definite deflection of the metal, which is suddenly changed by 
the electric waves passing tbrough the metal, thus indicating 
a signal. The change is a diminution of the deflectors with 
ordinary means, but when the magnetic metal is a fine 
insulated steel wire, there is a large increase of the deflec- 
tion. The revolving field is an electromagnet, with wedgo- 


shaped pole-pieces, between which a long bobbin of steel 


wire is pivoted so that the magnetic drag tends to make it 
turn on its axis. A spring controls it, and a mirror 
shows the deflection. The bobbin is wound non-inductively 
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with No. 40 gauge hard-drawn steel wire, insulated with 
silk, immersed in oil. The inventors attribute the result 
to an increase of magnetisation and hysteresis in the steel 
wire by the oscillatory circular field. 

Electric Traction and Power in Nice.—The 
annual report of the United States Vice-Consul at Nice 
states, in regard to the electric tramways, that the com- 
munities on the lines which have already been decided 
upon by the authorities are clamouring for the beginning 
of work, but there does not eeem to be much anxiety on 
the part of outsiders to take up the different concessions, 
while local elements are altogether lacking in the necessary 
initiative for such enterprises, although there are several 
such lines which would be good paying investments if 
properly built and ‘managed. Concerning electric power, 
a group of financiers has in hand a project for the building 
of an electric power plant in the upper Roya Valley. They 
claim that the high prices charged by the existing company 
render the general use of electric power impossible. They 
further claim that this results from the high initial cost of 
the works, and that the latest discoveries and systems will 
greatly reduce this cost. As the existing gas and electric 
power company has a monopoly until 1913, the new group 
ntends to begin operations by furnishing Mentone. 

New London County Council Loan.—At a special 
meeting on Tuesday the London County Council decided 
upon the issue of £5,000,000 London County consolidated 
ó per cent. stock. The price has been fixed at £90, and 
as a half-quarter's and a quarter's dividends will be paid 
on June 1 and Sept. 1 respectively, and the purchase money 
will not be fully payable till Oct. 6, the investor reaps an 
advantage of some 13s. per cent. If the price be paid in 
full on May 4, the discount will amount to about 93. 3d. 
per cent. Certain members of the Council considered £90 
unnecessarily low, but Lord Welby pointed out that in the 
present state of the money market a higher price could not 
be expected. It is anticipated that the issue will be well 
subscribed, and it is understood that special consideration 
wil be given to applicants for moderate amounts. The 
Council have the option of redeeming the stock at par after 
March 19, 1920. The new loan is to be applied to the 
discharge of county bills, deficiency on capital account, 
acquisition, electrification and extension of tramways, and 
expenditure on fire brigades, parks, and housing. This 
brings the total of the Council’s loans to some £35,000,000. 

Technical Education in Germany.—Dr. Frederic 
Rose, British consul at Stuttgart, has issued another of his 
series of reports, which deals with technical schools for 
special branches of the metal industries, and may be 
regarded as a continuation of his earlier report on special 
schools and courses for mechanical engineering and electro- 
technics. The courses described in both reports belong to 
secondary or middle technical education, and should not be 
confounded with the higher technical instruction given at 
the technical universities. The schools discussed in the 
present report are intended to take the place of 
the apprentice instruction in the workshops of factories, 
and may therefore be regarded as an attempt to solve 
the problem whether for certain branches of certain 
industries, with their highly specialised modern require- 
ments, apprentice instruction in the works themselves or 
in & special technical school with a combined theoretical 
and practical curriculum is preferable and more productive 
of practical and profitable results.” Dr. Rose discusses at 
considerable length the respective advantages and dis- 
advantages of those two modes of early technical training, 
and describes in detail the system of training at various 
schools in Germany, nearly all founded in quite recent 
years, and all dealing with metal industries. Of these, 
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three are devoted to steel and iron ware, one each to 
bronze, copper, sheet metal, and precious metals and 
jewellery, while three are given up to clock and watch 
making and two to general mechanical and artistic iron- 
work. Beyond this, Dr. Rose states that combined 
theoretical and practical instruction is given on a complete 
scale by the administrative bodies of the State railways. 

Compulsory Patent Licenses.—In the Board of 
Trade Journal for April are reprinted for the public informa- 
tion the provisions of Section 3 of the Patents Act, 1902, 
repealing Section 22 of the principal Act. This section 
provides that where the reasonable requirements of the 
public with respect to a patent have not been satisfied, a 
petition may be presented to the Board of Trade, which body, 
if satisfied that a primá faciecase has been made out, shall refer 
the matter to the Judicial Committee of the Privy Council. 
If the Judicial Committee uphold the petition, the patentee 
may be ordered to grant licenses on such terms as the com- 
mittee think just, or, alternatively, the patent may be 
revoked, if the committee consider that the reasonable 
requirements of the public will not be secured by the 
grant of licenses. Sub-Section 6 specifically directe that 
the reasonable requirements of the public shall be deemed 
not to have been satisfied if by the failure of the patentee 
to work his invention to an adequate extent, or to grant 
licenses on reasonable terms, (a) any existing industry 
or the establishment of any new industry is unfairly 
prejudiced, or (b) the demand for the patented article is 
not reasonably met. The measure is specially designed as 
a preventive of the buying-up by earlier patentees of 
improved inventions which they have no intention of 
working. 

Municipal Wiring.—The London Electrical Con- 
tractors’ Association have strongly opposed recent 
attempts by local authorities to obtain powers to sell 
electrical accessories, such as lamps, motors, etc. We 
gather that in the case of the St. Marylebone Bill this 
opposition has resulted in a certain degree of compromise. 
The clause which occurs in Sub-Section 1 of Section 16 of 
this Bill has been amended by the St. Marylebone Council 
so as to read as follows: “The Council may provide, sell, 
let for hire, and fix, set up, alter, repair, and remove (but 
shall not manufacture) lamps, meters, electric lines, fittings, 
motors, apparatus, and things for lighting and motive 
power, and for all other purposes for which electrical 
energy can or may be used or otherwise necessary or 
proper for the supply, distribution, consumption, or use of 
electrical energy (in this Act referred to as ‘ fittings’), 


and may provide all materials and do all works necessary | 


or proper in that behalf, and may require and take such 
remuneration in money or such rents and charges for and 
make such terms and conditions with respect to the sale, 
letting, fixing, setting up, altering, repairing, or removing 
of such fittings, and for securing their safety and return to 
the Council as the Council may think fit, or as may be 
agreed upon between them and the person to or for whom 
the same are sold, let, fixed, set up, altered, repaired, or 
removed, provided that the Council shall not execute 
wiring on private property beyond tbe meters except 
through a contractor.” This last clause has been inserted 


by the committee formed of the whole Council, and will. 


preclude the Council from carrying out wiring on con- 
sumers premises. They still, however, maintain the right 
to sell, hire, and fix every class of electrical device for 
consuming energy. 

London Telephones. — The numerous complaints 
which have been made by correspondents in the columns of 
the Times about the inefficiency of the London telephone 
service were replied to by Mr. W. E. L. Gaine on behalf of 
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the National Telephone Company on Friday last. In his 
letter Mr. Gaine explains the reason for certain of the 
implications made by Mr. E. G. King as being due to a 
want of understanding of the telephone system. For 
instance, when a calling subscriber is informed that the 
person to whom he wishes to speak is engaged, it does not 
follow that the person is using his instrument. It may 
mean that the junction of the wires required to get into 
communication with this subscriber is engaged. The para- 
graph in which Mr. Gaine refers to the American practice 
calls the correspondent's atttention to the following pointe, 
which he had omitted to notice: “(1) In New York there is no 
unlimited service, every call being paid for, with the result 
that thousands of trivial and useless calls which pass over 
the London wires and impede important traffic do not pass 
over the New York wires at all; (2)in New York the 
telephone is invariably handled by principals who take 
trouble to operate properly, whilst in London it is relegated 
to the office boy, who makes every conceivable operating 
mistake and causes confusion in a complicated and intricate 
system ; (5) the charges in New York are just three times 
more than they are in London; and (4) in New York a 
man will have as many lines as are necessary to carry his 
traffic, in London a subscriber expects one line to carry 
five times the traffic it is capable of carrying.” The complaint 
is also made that, whereas in America there is little difficulty 
in providing an efficient service, in London every possible 
impediment has been placed in the way of the National 
Telephone Company. The fault arises out of the fact that, 
while the company have for years had the license to give a 
telephone service, they have never had powers from Parlia- 
ment to run wires either underground or overhead. 
Electric Glass Furnace.— Electric furnaces are giving 
good results at the large glass factories at Matrei, in Tyrol, 
and at Plettenburg, in Westphalia. The accompanying 
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illustration shows the tubes, //, through which the raw 
material enters the top of the furnace, whence it is con- 
ducted in front of the arcs, « a. The heat of the arc fuses 
the material, which then drops into the receptacle, V, where 
its temperature is considerably raised by means of the 
resistances, R. From V the molten glass, of its own accord, 
descends into the crucible, G, which is heated by an upward 
flame, P. The latter is formed by the gas which is developed 
during the fusion of the material. This gas is collected 
and conducted to P by means of the lateral tubes, r. 
Although this furnace has given satisfactory results, a new 
type has been constructed in which the raw material, 
before having been exposed to the heat of the aro, is made into 
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a paste with water. It is then pressed and dried, and finally 
it passes, in the shape of a ribbon, through the aros between 
a number of electrodes, out of which it emerges completely 
fused. The heating is chiefly done by radiation, and care is 
taken to prevent impurities from the carbon entering the 
molten glass. | 
Electric Traction Tests at St. Louis. — The 
commission appointed to supervise the electric railway and 
tramway teste at the St. Louis Exhibition is now complete 
in its organisation, and arranging for a most useful series 
of trials during the course of the year. Two tracks will be 
available for the purpose of the trials, one of which is 
1,400ft. long and the other 2,000ft. Upon these tracks, 
which are parallel, it is proposed to carry out the trials on 
operating gear, acceleration, braking, coasting, motor 
heating, etc. Independent trials of car and train friction 
will also be made. In order to supervise this extensive 
work, four engineering sub-committees have been appointed. 
The first of these will deal with the tests on city and 
suburban equipments, the second committee will deal with 
interurban equipment, the third with teste of heavy traction 
equipments, while the fourth, which will perbaps have the 
most interesting work in hand, will deal with new electric 
railway systems. The chairman of this last committee is 
Mr. Bion J. Arnold. It is also hoped that facilities for 
conducting high-speed tests will be available, in which case 
the question of the train resistance at very high speeds 
will be investigated. It is also proposed to go into the 
question of the performance of cars equipped with con- 
trollers so arranged that the acceleration is automatic, as 
compared with the performance under similar conditions 
where the rate of acceleration depends upon the handling 
of the controller by the motorman. In the test on elec- 
` trical losses an effort will be made to determine, of course, 
-the average losses ut different schedule speeds with a given 
rise in temperature, and with different periods of stops and 
lay-overs. The train resistance tests recommended are with 
single cars, and also with trains made up of different numbers 
of cars at various speeds, from 40 miles per hour upwards, 
and measured in different ways—viz., by direct measurement 
of instantaneous power input when running at uniform speed, 
and by the coasting method. In the test of control systems 
it is proposed to investigate not only the effieiency of 
different systems of control, but the effect of automatic 
acceleration on the power consumption, eto. 


Action of Light on the Velocity of Formation 
of Accumulators.—As pointed out in a paper recently 
published in the French electrical papers, D. Tommasi had 
for some time past observed the striking fact that the 
negative plate of an accumulator, when exposed to the 
action of light, would form more rapidly than in the case 
of its being left in the dark. This reducing effect of light 
was observed in any case quite independently of the com- 
position of the active mass contained in the accumulator 
plate, the density of the sulphuric acid serving as electro- 
lyte, and the working temperature. In order to further 
ascertain the part played by the luminous energy in the 
formation of accumulators, Tommasi made the following 
experiment : Of two accumulators of his own type, con- 
sisting of a glass vessel, each filled with acidulated water 
and containing three negative and two positive plates, the 
one, A, was exposed to the action of sun rays, while the 
other, B, was placed into a paste-board box coated with tar 
and closed everywhere, so as to exclude any light rays. 
After having been mounted in series, the two accumulators 
were exposed to a charge of two to three amperes. Now, 
. whereas in the course of the first 30 hours no appreciable 
difference was noted, the negative plates exposed to 
light after this time had. passed were found to 
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assume a more strongly grey coloration, whence it 
was inferred that they were further advanced. This 
difference in coloration due to the more or less great 
amount of reduced lead oxide, after first increasing, would 
become smaller, disappearing eventually as the negative 
plates were wholly reduced to spongy lesd. From 
these experiments, which were repeated many times, the 
conclusion is that the negative plates of an accumulator, 
all the remaining conditions being identical, are formed 
more rapidly ia the light than in the dark. This point 
being ence established, the action of light on the positive 
plate was investigated by connecting together two accumu- 
lators similar to those above described, so that the two 
external plates were positive. One of the accumulators, 
A', was exposed to the action of the light, while the other, 
B', was left in the dark; both being connected in series, 
they were charged with from two to three amperes. After 
about 20 hours the positive plates left in thé dark showed 
a much darker coloration, being more strongly peroxidised 
than the positive plate exposed to the action of light 
These differences in coloration showed a similar behaviour to 
the one above mentioned, thus giving evidence of the fact 
that the positive plates of an accumulator, all elee being 
identical, are formed more rapidly in the dark than in the 
light. There are, in addition, permanent differences in 
coloration; positive plates as formed in the dark being 
dark brown, and those formed in the light, reddish brown. 
This may be observed even after several consecutive 
charges, but, finally, all the positive plates would assume 
the coloration of the plates formed in the dark. The same 
is true of the negative plates, which when formed in the 
light are lighter, whereas the capacity of the accumulator 
is about the same, no matter whether tney are formed in 
the dark or in the light. 


Research on Contact Resistance.—In a paper 
recently presented to the French Academy of Sciences, 
M. A. Blanc records his investigation of a contact resist- 
ance in a coherer consisting of a steel plate and a steel ball, 
the surfaces of which were carefully polished. The steel 
plate was supported by a rigid rod and the ball by a thin 
spring, so as not to touch the vertical plate in the vertical 
position of the spring. The contact was established by 
inclining the apparatus when the spring was bent merely 
by the weight of the ball; the pressure could be controlled 
readily by altering the inclination. If the apparatus be 
protected against any great vibrations, a resistance as high 
as 10,000 ohms and more was produced in this way. On 
suddenly passing through the coherer a current of a given 
intensity, the resistance, starting from a certain value 
would decrease continually for some hours, first rapidly 
and then more slowly, seemingly tending towards a limit. 
This progressive fall of resistance under the action of the 
current is termed by Mr. Blanc cohering by the current. 
The fall in the resistance due to cohering is irreversible, 
persisting even in the case of the current ceasing to pass, 
and being the higher and the more rapid as the intensity 
of the current is higher; small shocks will accelerate 
the phenomenon. If the cohering be nearly completed 
for a certain current value, it is completed entirely 
for lower currents, when the resistance becomes 
very stable. If, however, the current be increased, 
further cohering is produced, the limiting value of the 
resistance being the same as in the case of the actual 
current being established suddenly. For medium 
intensities of this current there is a region of maximum 
sensitiveness. Before any cohering has been produced 
the contact resistance appears to depend inversely on the 
intensity of the current traversing it, decreasing it for 
increasing currents. For a slight cohering nearly com- 
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pleted, the resistance is found to vary inversely as the 
currents. For great cohering the direction of this variation 
is altered, the resistance decreasing for decreasing currents. 
Between both regions there is a degree of cohering for 
which the resistance is constant—:.e., for which Ohm's law 
is available. The same results are obtained in the case of 
the cohering being produced by a spark. For a given 
eurrent while breaking and next completing again the 
current will not have any appreciable effect, each reversal 
will produce in the beginning of the cohering a fall of 
resistance, continuing with a higher speed than before the 
reversal, As cohering goes on, the fall of resistance due to 
reversals, however, becomes less. Later on the resistance 
will, in the case of a reversal, first augment for a certain 
interval to diminish afterwards much more slowly, after a 
maximum .has been reached. For a nearly completed 
cohering no effect is observed. The same phenomena are 
observed in the case of brass, though being less marked 
than in the case of steel. From the above it is inferred 
that a contact resistance has a character quite different 
from that of a metallic resistance, being a reversible 
function of the currents whenever no variation due to the 
passage of the current is going on. An irreversible diminu- 
tion is noted in addition, whenever the resistance is 
traversed for an appreciable period by a current of sufficient 
intensity, the latter phenomenon depending on the direction 
of the current. 

A Phase Meter.—In a contribution to the Elektro- 
technische Zeitschrift Prof. A. Grau describes what he terms a 
phase meter. The alternating-current effect, E, J, cos 4, 
may be determined from the expression C W a by means of 


‘VALTMETER 


LIQUID RESISTANCE 
Fic. 1. 


a wattmeter. Let E, represent the potential, J, the current, 
$ the phase distortion between eurrent and pressure, C the 
constant of the instrument, W the total resistance offered 
by the moving coil and the non-inductive load, and a the 
angular torque. If ¿i be the current flowing in the moving 
system, then since Ei = i W, we may write the equation 
Ei J, cos $ C Wa. Thus J, i cos $ — Ca. Now, 
if we could so arrange matters that the current, i, 
in the moving coil and the current, J,, flowing through the 
fixed coil remained constant with different outputs, then 
the instrument would serve to give the value for cos ¢ 
direct. To attain this end we make the fixed coil of the 
wattmeter of manganin, the resistance of which may be 
exactly determined, and connect the ends of the coil with 
a suitable voltmeter. Since the resistance of the coil 
remains constant within wide limite, the deflection of 
the voltmeter will serve to determine the current passing 
through the fixed coil. Ifa constant deflection is obtained, 
we know then that the current J, is constant. To 
maintain J, constant, or, in other words, to render it 
jndependent of the demand in the external circuit, a liquid 
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resistance is connected in parallel with the fixed coil (Fig. 1). 
As this resistance and the fixed coil, consisting of a few 
turns, may bè regarded as approximately non-inductive, it 
follows that the two currents J, and J, coincide in phase 
with each other and with the resultant current, J, sufficiently 
for our purpose. Hence, without appreciably altering the 
resultant current, J, required in the external circuit, we 
may so regulate the liquid resistance as to maintain J, 
constant despite a varying value for J. Similarly, in the 
case of the current i we can maintain this constant by 
varying the resistance in circuit with the moving system 
as required. The value chosen for this resistance must be 
such as to render the self-induction of the moving coil a 
negligible quantity, the current i being in phase with 
the potential E, in the external circuit and J, with J, 
as before. Hence, assuming J, and 1 constant values, 
we obtain 

cos $ = T = K a K, 


C x: 

1 Yi being a constant. 

By multiplying the reading taken from the instrument 
by the constant K we therefore obtain the power factor 
cos ¢ If we add a second scale to the instrument, 
making one division =k divisions of the original, this power 
factor may be read direct. A third scale may be introduced 
to enable the angle ¢ to be at once determined from the 
deflection obtained. The instrument is now a direct-reading 
pbase meter. If, on the other hand, the resistance of the 
moving system cannot be regulated so as to keep i constant 
for different potentials, Ei, then i will vary with Ei, and, 


as & consequence, the constant K = B will also vary. But 
1 
if the variation in the pressure be known, the corresponding 
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VOLTMETER, 
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value for K may be readily determined. Hence the instru- 
ment is not only suitable for a certain normal working 
pressure, but may be used over a fairly wide range. Working 
on the above lines, an existing wattmeter was provided 
with a manganin coil of 0'0303 ohm resistance, and con- 
nected up to a voltmeter and a liquid resistance, the whole 
arrangement (shown diagrammatically in Fig. 2) being 
then subjected to a series of tests. The voltmeter employed 
must be sensitive, to enable accurate adjustment to the 
constant J}. The liquid resistance is short-circuited before 
taking a measurement, and subsequently adjusted until 
the exact value for J, is indicated. In order to check the 
readings, the angular phase distortion, ¢, was calculated 
from the output in watts, current, and potential. The 
estimated and measured values for cos ¢ are given in the 
following table : | 


Output Current in 08 

in watts. pee Voltage Estimated Measured. 
135 ues e 107 ...... 0172 0:179 
820 B xus 107 ......... 0:95B8- 3. 0:965 
888 ........ 12 0 389 . 0:384 
860 ......... Id * uuwe ICT- usse 0:574  ......... 0:568 
68 197 170 ies 325 . 0302 


With 107 volts working pressure the instrument's constant 
was K = 0:004088, 
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ELECTRIC LIGHTING AND TRACTION AT 
WEST HAM. 


In our last issue we made a brief reference to the formal 
opening of the new electricity works at West Ham, which 
are supplying electrical energy for light and power and 
also the electric tramways within the borough. The opening 
of these works places West Ham on a line with quite a 
number of other large towns in which the original elec- 
tricity works have been found to be too small and incapable 
of economical extension. The original works were designed 
by Mr J. J. Steinitz, the first borough electrical engineer 
of the Corporation, and supply was commenced in December, 
1898. When Mr. Steinitz resigned in July, 1899, his chief 
assistant, Mr. Jas. K. Bock, was appointed borough elec- 
trical engineer, and he has been responsible for all work 
done since that date. The present electricity works will 
serve as a fitting monument to bis energy, as Mr. Bock is 
now leaving the service of the Corporation to carry out 
some important work at Buenos Ayres for Messrs Livesay, 


FIG. 1.—Exterior View of the Works. 


Son, and Henderson. Mr. J. W. Bullock, who has up to 
the present acted as chief assistant and mains superinten- 
dent, has been appointed his successor. 

When the old works were found to be too small it was 
at first thought they could be extended, but this would have 
involved the pulling down of a number of cottages and the 
diversion of a Tod. The Corporation were accordingly 
advised that it would be more economical to erect an 
entirely new generating station on the site of the old 
sewage pumping works at Canning Town. This has been 
done, and the following particulars as to the equipment will 
draw the attention of our readers to noteworthy points in 
Mr. Bock’s design. The system of supply already in use 
for lighting was single-phase alternating with a periodicity 
of 50 cycles per minute, and in preparing the new scheme 
Mr. Bock gave special consideration to the advisability or 
otherwise of adopting a two or three phase system of dis- 
tribution for lighting and traction, but owing to the extent 
to which the Corporation were already committed to the 
single-phase system, the advantages of the former system 
did not appear sufficient to justify the very heavy additional 
expenditure which would have been entailed in the con- 


version. It was consequently decided to retain the single- 
phase system for lighting purposes, and to instal a direct- 
current supply for traction purposes. 

The new power station is on the banks of the River Lea, 
about 14 miles from the old station, and consequently the 
changing over was no easy matter. After some preliminary 
trouble in synchronising the alternate-current machinery in 
the two stations, they were got to work perfectly in parallel. 
The plant stands on what was the site of & number of 
sewage settling tanks, and the remainder of these tanks 
are used as cooling ponds for the condensing water (as 
shown in Fig. 1). By means of weirs the circulation of 
the water through these tanks can be varied. The boiler- 
room plant now consists of 17 boilers, of which six have 
been removed from the old works. Fig. 2 shows the 
arrangement of the boiler-room in plan, but we have only 
illustrated a small portion of the same in order that the 
details may be more clearly seen. Fig. 3 is a section 
through the boiler-room and engine- room The boiler-room 
is designed to contain 22 boilers eventually. As will be 
seen, they are arranged in two rows, with the firing floor 
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The old sewage tanks in the foreground have been converted into cooling ponds for the circulating water. 


between. Over this firing floor (Fig. 4) are the overhead 
bunkers, capable of holding 1,600 tons of coal, from 
which coal is discharged into the chain grate hoppers 
or on to the floor, as required, by means of travellin 
weighing swivelling shoots. The coal used is Welah 
washed peas on the hand-fired and washed nuts on 
the chain grates. Coal is delivered into the bunkers direct 
from barges in the River Lea by means of a Temperley 
transporter driven by a 30-h.p. continuous-current motor, 
the whole operation of lifting, weighing, travelling, and 
tipping being performed by the crane driver in the motor- 
house. 

Only four of the boilers are fitted with mechanical 
stokers, as it was found in the old works that much better 
results can be obtained with hand firing. All the boilers 
are of the Babcock and Wilcox types, and they are fitted 
with that firm’s superheaters. Purifiers are fitted to each 


boiler as an additional safeguard to catch any solid matter 


or oil which might escape. The ashes from the fire 

drop into a sloping firebrick-lined chamber, from which they 
are discharged into trucks in the ash tunnel underneath 
the firing floor. The ash tunnel is open at either end, and 
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the ashes may be picked up on the Temperley coal trans- 


| output from the boilers. Each unit of boiler-house plant 
porter and delivered into carts or barges as required. 


has its own economiser, and the induced-draught fan is of 
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FIG. 2. —Plan of a Quarter of the Boiler House. 


The boilers are arranged in four independent groups, | the “Sirocco” type, made by Messrs. Davidson and Co., of 
there being two chimney shafts, one for each side of the | Belfast. These fans are driven by 60-h.p. compound Allen 
boiler-house. The chimneys are of steel, 120ft. high. The | engines. The arrangement of the swivel dampers by which 
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Fic 3.— Sectional Elevation through the West Ham Electricity Works, 


internal diameter of the one is 10ft. and the other 8ft. 6in. | the economisers can be by-passed, or the change made from 
Up to the present these boilers are working on natural | natural to induced draught, can be seen in Fig. 2. The 
draught, but the induced-draught apparatus seen in Fig. 5 | boiler-house feed pumps consist of two Hall’s compound 
bas eon provided and will be required to get the full | tandem pumps and two Weir single pumps each capable 
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of delivering 6,000]b. of water per hour, and four Weir 
single pumps capable of delivering 30,000lb. of water per 
hour each. The pumps are all fixed in a 8 in the 
centre of one side of the boiler-house round the feed tank. 
The feed water is discharged through a Green's economiser 
to the boilers. The exhaust steam from the feed pino 
and fan engine discharges through two copper heating coils, 
composed of din. copper tube 90ft. long, in the feed tank. 
The steam and exhaust pipe arrangements have been 
most carefully thought out with a view to obtaining 
maximum security against interruption. As will be seen 
from Fig. 2, the boilers are connected together in pairs by 
means of a common pipe, which, if desired, can be isolated and 
supply direct on to a certain engine. The connection from 
this pipe into the same main by-pass enables these boilers 
to supply other engines. In order to prevent any possibility 
of a rush of water finding its way to the engine cylinders, 
the pipes are arranged to drop the whole way from the 
boilers to a separator fixed in the basement 3ft. below each 
engine, from which a steam-pipe rises vertically to the 


Fie. 4. — The Firing Floor in the Boiler House, 


engine stop valve. A main header 14in. internal diameter 
runs the whole length of the boiler-house, and each steam- 
pipe has a branch into the header, so that, if desired, the 
boilers can all feed into this common main. This system 
gives great flexibility and security with a minimum of 
piping. Cast-steel pockets are fitted to the beader under- 
neath each branch supply pipe. These pockets are fitted 
with gauge glasses and shut-off cocks, and are connected 
through Geipel steam-traps with by-pass pipes to a main 
4in. drain running parallel to and immediately beneath the 
main header. 

The engine-room plant, as mentioned above, consists of 
alternate-current machinery for lighting, and direct-current 
machinery for the tramway load. As will be seen from 
Fig. 6, the engines are arranged in two lines, one on either 
side of the engine-room, with the condensers and air-pumps 
in a capacious trench in the centre and below the floor 
level. The switchboard gallery is erected at one end of 
the room at about 15ft. above the floor level, with an office 
for the assistant in charge opening off one end, and an 
opening at the opposite end from which an iron stairway 
gives access to a raised platform running along the end of 


the boiler-house. The assistant in charge consequently has 
the whole system under easy supervision. Underneath the 
switch pee and on the engine floor level is à space 
reserved for four Ferranti rectifiers and the traction negative 
and differential boosters. Beneath this space in the basement 
are placed four centrifugal pumps, which supply the circulat- 
ing water to the condensers. A travelling crane, driven by an 
electric motor and capable of lifting and carrying 30 tone, 
spans the engine-room. Space has been left to erect three 
additional generators of 2,000 h. P or more each as required. 
The generators at present installed consist of two 300-kw. 
engines and alternators, running at 250 revolutions per 
minute; two 600-kw. engines and alternators, running at 
225 revolutions per minute; two 1,200-kw. engines and 
alternators, running at 250 revolutions per minute; three 
500-kw. engines sad alternators, running at 175 revolutions 

r minute. The engines have all been manufactured by 

essrs. Ferranti Limited, Hollinwood, and are croes- 
compound, vertical, condensing, fitted with this firm's well- 
known patent valve gear and grid valves. The alternators 
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are Ferranti single-phase, disc type generating current 
at 2,000 volts, 50 periodicity. The continuous-current 
tramway generators have been manufactured by Messrs. 
D. Bruce Peebles and Co., Leith, and are compound-wound. 

The whole of the condensing plant has been supplied and 
manufactured by Messrs. W. H. Allen, Son, and Co., of 
Bedford. The air and circulating pumps for the new plant 
are electrically driven by means of continuous-current 502- 
volt motors. No gear is used, the motor armatures being 
connected direct to the pump shafts. The plant consists 
of four surface condensers, 4,000 square feet cooling surfacr, 
fitted with Edwards type three-throw air-pump, with 
auxiliary force pump; four 15in. electrically-driven centr- 
fugal circulating pumps; two surface condensers, 2,000 
square feet cooling surface, fitted with combined air ar.d 
circulating pump, driven direct by compound steam-engine: . 
The air-pumps on the large condenser are driven direct by 
15-h.p., shunt-wound, 500-volt, continuous-current motors. 
These pumps discharge into a cast-iron tank fitted to each 
condenser, from which an auxiliary force pump, driven off 
the air-pump crankshaft, discharges the greasy water to a 
Harrie Anderson purifjer gituated outeide the engine- room. 
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This purifier, which is capable of dealing with 16, 000 
gallons of water per hour, is a most interesting one. Its 
operation may briefly be described as follows: As the 
condensed water enters the purifier, 1 per cent. is mechani- 
cally withdrawn and passed into a receptacle containing 
washing soda. After passing up through this and becomin 

saturated with soda, this 1 per cent. is mixed with one-hal 

of the condensed water. In the same way another 1 per 
cent. of the original water is passed through a receptacle 
containing alum, and then mixed with the other half of 
$he condensed water. After this has been done the two 
portions of the water are allowed again to mingle, and as 


a result the oil ia thrown down in a flocculent precipitate 


which can be filtered. The apparatus is quite self-regulat- 
ing, and converts the oil in suspension into a satisfactory 
atate for filtering. The apparatus is rogulated so as to get, 
if anything, an excess of soda in the effluent. The two 
filters are filled with wood wool, and the only attention 
necessary is that required to reverse the flow of water 
through the filter one or twice daily in order to remove 


shortly to be moved to the new works. The traction 
switchboard has been supplied by the British Thomson- 
Houston Company, and is of their standard pattern. It is 
equipped with a spare positive 'bus bar, and all the switches 
are arranged to throw over to either ’bus bar. There are 
four 1,000-ampere generator panels, fitted with maximum 
and reverse current circuit breakers, integrating wattmeters, 
and the necessary switches and instruments, eight feeder 
panels, Board of Trade, main, battery, negative, and station 
circuit panel. A differential booster, manufactured by the 
Lancashire Dynamo and Motor Company, is supplied, to 
be used in the battery circuit, also a 12-kw. negative booster 
to be used for boosting on one of the longest negative 
returns. 

A battery of Tudor accumulators, having a capacity of 
200 amperes at 500 volts, has been installed, and will be 
used for a great variety of purposes. Its principal function 
will be to ensure the supply to the station motors and the 
street and station lighting, which are supplied from the 
switchboard in such a way that any failure or fluctuation 


the accumulation of greasy sludge from the filtering medium 
and to recharge the chemical tanks. The cost of treating 
the water is said to be about 4d. per 1,000 gallons, and 
the results are extremely satisfactory, there being absolutely 
no perceptible trace of oil in the water after treatment. 

The circulating water is taken from the cooling ponds 
before mentioned. A pipe, 3ft. in diameter, is laid from 
the channel, into which all the ponds drain, to a suction 
tank outside the end wall of the engine-room. Four 15in. 
centrifugal pumps, direct coupled to 15-b.h.p. motors, take 
the water from this tank, each pump having an independent 
suction pipe. These pumps are all below the level of the 
water in the suction tank, so that there ie no diffieulty in 
flooding same. The centrifugal pumps discharge into two 
24in. mains, each of which supplies two of the large con- 
densers. The steam condensers have independent suction 
pipes. The water-softening plant used to deal with the 
make-up water is of the Archbutt-Deeley type, and has 
been fixed by Messrs. Mather and Platt. 

The electric lighting switchboard (Fig. 7) is of the 
Ferranti type, and needs no special mention in consequence. 
The old Ferranti board from the Abbey Mill station ie 


Fig. 5. — The Base of one of the Steel Shafts, showing Induced Draught Apparatus 


in current supply to the main board will not affect these 
circuits. 

For distribution, sub-stations are chiefly used which are 
divided into two sections—one containing the transformers 
and the other the switchgear, with an iron door between. 
Ferranti high-tension switchgear is fitted, and only con- 
centric cables are used in making connections. The 
chambers are as safe as it is possible to make sub-stations, 
and, together with the transformer tanks and switch boxes, 
are maintained in excellent condition. No disconnecting 
boxes are used in any of the high-tension cables, nor 
are these broken anywhere excepting in transforming 
chambers. The original mains were broken every quarter 
of a mile by plug switch disconnecting boxes, but it was 
found that the only breakdowns that ever occurred in the 
mains were caused by the very boxes which were installed 
with the object of localising such faults. Mr. Bock had 
all the old boxes removed and the cables jointed through 
three years ago, and no trouble has been experienced since. 

There are at present 100 rectified arc lamps, 45 parallel 
enclosed, and 15 series enclosed lamps. The tramway 
routes will all be lighted by continuous-current series open- 
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type lamps arranged either 6 or 11 in series according to 
type of lamp, and supplied by mains direct from switch- 
board, the rails being used for the return. The rectified 
lamps are supplied by the Brockie-Pell Company, and all 
enclosed and continuous current lamps by the British 
Thomson-Houston Company. 


ELECTRIC TRAMWAYS. : 


Mr. J. Edward Waller, of the firm of Messrs. Kincaid, 
Waller, Manville, and Dawson, has advised the Corporation 
of West Ham on their tramway system, and the whole of 
the track work has been carried out to his specification. 
Mr. Bock haa been responsible for the electrical equipment, 
including the overhead work, tramcars, feeder cables, and 
panering plant. It will be remembered that at West 

am the noted Ilford decision was reversed. When the 
Corporation commenced to put down tramways, the gas 
company demanded not only that all pipes which would be 
under the track should be moved, but also that duplicate 
gas-mains should be laid on either side of the road in order 


to avoid the frequent crossing under the track of service 
pipes. They claimed all this under Section 30 of the 
Tramways Act. Mr. J. E. Waller advised tbe Corporation 
to dispute the gas company’s reading of the clause in 
question. The Board of Trade appointed as arbitrator the 
Hon. Alfred Lyttieton, who was naturally more competent 
to decide as to the correct interpretation of the Act than 
an engineer would be. The result quite justified Mr 
Waller's advice, as the gas company lost their case and had 
to pay the cost of the reference and of the award. The 
fall text of this award will be found in our issue for Aug. 7 
last year. 

As regards the feeding arrangements, all the cables have 
single cores and are paper insulated. They were manufac- 
tured by the British Insulated and Helsby Cables, Limited, 
and have been drawn into Sin. earthenware conduits with 
Stanford joints. The mains for lighting and tramways 
have been laid simultaneously, but the conduits and 
pulling-in boxes have in each case been kept distinct, as 
will be seen by the illustration (Fig. 8). The sizes of the 
positive feeder cables are 75, 6, 4, and ‘2 square inch; 
the two negatives ‘75 and the line sub-feeders 2 and 15 
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square inch section. The negative fceder pillars are fixed, 
one at Canning Town station, at the point of the rails 
nearest to the works—i.e, 860 yards distant—and the 
other at Church-street, a central point, 4,280 yards distant. 
The negative bus bar at the works is not “earthed,” the 
earth connection being made at the negative pillars. The 
negative feeders are connected to the rails at Canning Town 
by twelve 0000 S.W.G. copper bonds, and at Church-street 
by eight No. 0000 S.W G. copper bonds, and also at both 
places through recording ammeters to the water-mains. 

The contractors for the overhead equipment are Mesers. 
Macartney, McElroy, and Co., of Westminster. Very 


heavy trolley wire has been used — i. e., No. 0000 S. W.G.— 
and the fittings are proportionately heavy, and, notwith- 
Standing tbe difficulties consequent on the erection of this 


wire, the contractors have made a very neat and satisfactory 


job of the work. The trolley wire is anchored on either 


side of each section insulator and splicing ear on the 
"vertical plane system," and Mr. Bock has adopted this 
system on curves by anchoring the bracket arm to the 


pull-off pole and the trolley wire to the bracket. Side. 
pole construction has been used throughout, except at 
curves, crossings, and roads, necessitating a bracket arm of 
over 20ft. 

A complete system of telephones has been installed on the 
General Electric Company's system, each feeder and section 
pillar being provided with a small door in the upper panel, 
which when open exposes a plug contact, to utilise which 
portable telephone sets are provided on each car. Pilot 
wires are run to the end of each route from the generating 
station, which register the drop of pressure between these 
points and the station. 

A contract for 50 cars was given to Messrs. Witting, 
Eborall, and Co., Limited, the sub-contractors being as 
follows: car bodies, Messrs. G. F. Milnes and Co.; trucks, 
the Brush Electrical Engineering Company ; controllers, 
etc., the British Thomson-Houston Company. The cara 
have a seating capacity of 56—34 outside and 22 inside. 
The cars are finished plainly, but at the same time in the 
best manner, no cushions or curtains being used. The seats 
are of three-ply birch veneer, perforated, and the roof of 
birdseye maple. The staircases are of Messrs. Milnes’s 
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well-known ordinary type with overhead canopy, givin 
the advantages without the disadvantages of the roid 


Mr. Bock, Each car is fitted with two 25-h.p. Witting 
series motors, specified to have a drawbar pull of 1, 200lb. at 


IId. 7.— Ferranti Switchboard and Tramway Boards nt West Ham. 


staircase. The seats on the canopy bave been arranged in | the periphery of a 30in. wheel at a speed of eight miles per 
rather a novel manner around the end of the deck, pro- | hour for a period of one hour with a maximum temperature 
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Fig. een Tramway Conduits as laid by the 


ectricity Department. 


viding a roomy landing for passengers and also an addi- 


tional seat. 


his arrangement was made to the designs of 


rise of 75deg. C. Tidswell lifeguards, hand and rheostatio 
brakes, Blackwell swivelling trolley, and B.T.H. series- 
parallel controllers are fitted, and also Garton lightning 
arresters and automatic switches. 

The track has been laid by Mr. Fred Osman, of South- 
ampton, to the specification of Mr. J. Edward Waller, the 
work being superintended for Mr. Osman by Mr. William 
H. Davis. Mr. H. E. Blain, formerly of the Liverpool 
Corporation, is tramways manager, to which position he 
was appointed in July, 1903. | 

It is hoped to arrange in the future through running 
with the London County Council, so that there will be no 
need for passengers to change cars when entering the 
borough. The photographs from which the above blocks 
were prepared were taken by Messrs. W. E. Wright and 
Sons, of 65, Woodgrange-road. We have to thank Mr. 
Bock for most of the above. information and for showing 
us over the works. 


WIRELESS TELEGRAPHY. — 
BY R. G. BLAINE, M.E., A.M.LC.E., ETC. 
( Continued from page 567.) 
Theory of the Action of the Filings Coherer. 

The action of the coherer may be briefly described as 
follows. Suppose a sending and receiving plate on the top 
of a pole, connected through a single spark-gap to the earth— 
this is like a Hertz vibrator with its axis vertical, and its 
lower plate replaced by the earth—or a pair of plates may 
be used, one charged and the other at zero potential. Some 
of the lines of force due to the one plate no doubt extend 
to the other. The spark passes with a sudden discharge, 
which is in effect like the rush of an opposite charge into 
the sending plate, disturbing the electric equilibrium to a 
great distance, and having an effect— very small, it is true— 
on the distant plate and conductor. If the latter plate ie 
separated from the earth by a coherer, the minute jerk or 
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sudden disturbance of electric equilibrium is felt by the 
coherer, it is rendered much more conducting) some investi- 
gators think that small sparks passing between the particles 
of filings aid in this effect), and a current passing works the 
ier giving a signal. A tapper to give mechanical shocks 
to the coherer, so as to restore it to its original condition, 
is provided for instruments of the non-restorative class. 
Dr. Lodge suggests that the eye has a sensitiveness of the 
coherer order, some part of the retina maintaining an 
E.M.F. which is prevented from stimulating the optic 
nerves by an intervening badly conducting material, which 
in turn is made much more conducting by the ether waves 
of light falling upon it. 

Dr. Bose's of the Coherer.—It is only right to add 
that Prof. Jagadis Chunder Bose, the great Indian scientist, 
who has made a special study of Hertsian vibrations and 
coherer action, gives a different explanation of the action 
from that usually accepted. He says the alteration of 
resistance is due to a kind of allotropism, and not to 

cohesion or the formation of vapour arce. The metal 
filings in a coherer are like a metal in a very unstable 
condition, which only requires a slight strain to throw it 
Off its balance. In most cases the effect of the strain due 
to Hertzian waves is to lower the resistance of the coberer, 
but as Dr. Bose points out coherers can be made in which the 
resistance rises on receipt of the vibrations—this being 
especially the case with metals like potassium, sodium, 
lithium, etc. Coherers formed with these metals tend to 
de-cohere themselves. It is only right to add that Dr. Bose 
has been found to be right, as regards decrease of resistance 
being limited to some metals only, and his theory may be 
the correct one. It is very similar to that given by Prof. 
Minchin for his cells. 
Cell Detectors. 


These are often classed with coherers, and certainly 
there are many pointe of similarity. Some are self- 
restoring (as the De Forest electrolytic cell), but others, 
such as those now to be described, are not. Prof. Minchin, 
working at Cooper's Hill with his sensitive photo-electric 
celle, found that they behaved curiously when Mr. Gregory 
worked an electrie Hertz radiator in the next room, and 
that an electrometer connected to his cells responded to the 
discharges of the radiator. He was able in this way to 
signal over considerable distances without connecting 
wires even at that early date (1888-9). The reason of the 
action of the cells is obscure—it may be a chemical one, 
though Dr. Lodge, classes it with that of the coherer. The 
cells are described below under a separate heading. The 
. sensitive photographic plate has also been used as a detector. 

Explosive pes may be ignited by the spark due to Hertz 
waves, and form another, though not practically important, 
chemical means of revealing the incidence of such waves. 
Selenium celle, which are very sensitive to light, have 
also been tried, but, so far as we know, without success. 
The reader may wish to know what a selenium cell is. 
Crystalline selenium has its resistance considerably reduced 
by the action of light. Selenium in narrow strips, arranged 
between broad conducting plates of brass, giving a large 
surface for exposure to light, form one kind of selenium 
cell. When in the dark a new form of this cell may have 
& resistance of, say, 120,000 ohms, but after exposure to 
light its resistance is only 1,500 ohms, and later cells have 
even a wider range. This curious property of selenium 
has been used in the photophone, an apparatus which 
transmits sounds to a distance by means of a beam of 
light, reflected to the distant station by a very thin 
mirror vibrating under the influence of the voice like the 
diaphragm of a telephone. The reflected beam falling 
with varying intensity on a selenium reveiver in circuit 
with a small battery and a telephone, sounds are repro- 
duced in the telephone by the variation of the current 
due to the variations of resistance in the selenium. 

A young German scientist, Herr Ernst Ruhmer, has 
recently greatly improved this method of transmitting 
intelligence, and has invented a cell having a variation 
of resistance of about 1:200 between darkness and light, 
and whereas the older cells required from 10 to 12 hours 
to return to their original condition, the new cell is restored 
in a few minutes. These cells are cylindric in form, and 
can be -placed in the focus of -the receiver, which is a 


The transmitting light consists of an arc searchlight. 


parabolic mirror. Thus the cell receives the light uniformly, 
being enclosed in an exhausted thin glass tube or gone 

err 
Ruhmer uses & telescope in combination with the trans- 
mitting reflector, and by this means, having the optical 
axes of the two instruments parallel, gets over the difficulty 
of keeping the positive orater of the arc in proper focus. 
He has n able to convey articulate messages over a 
distance of about 10 miles. 

It is also worthy of note in passing that Prof. Garbasso, 
of Turin, has recently found the action of sunlight to be 
such as to greatly facilitate the passage of electric sparks. 
The effect of the light continues for some time after the 
light is cut off. Focussing the light on the negative elec- 
trode gives a nearly continuous current at a distance at 
which sparks would hardly pass in the dark. Screens of 
mica, glass, or alum solution check the action of the light, 
but plates of quartz or Iceland spar allow the action to 
take place through them. 

Prof. Minchin’s Impulsion Cells.—These constitute one of 
the most interesting, as they were among the earliest of the 
detectors of Hertzian vibrations. They were constructed 
of strips of pure stiff tinfoil, lin. long and qin. broad, whicb, 
having been cleaned first with sodic hydrate, then with 
dilute hydrochloric acid, and thoroughly washed in distilled 
water, were then coated with a solution containing 500 cubic 
centimetres of distilled water, three cubic centimetres of 

ure nitric acid, and 15 grm. of nitrate of ammonia. 

hen the plate is covered with the solution, a whitish 
deposit is thrown down on its surface, the deposit being 
allowed to form for about four minutes. The glass plate 
on which the tinfoil reste is uniformly heated with a spirit 
lamp until the-liquid on the tinfoil is evaporated. n- 
tinuing the heating process, the surface of the tin on which 
the deposit is assumes first a dull slaty look, then a whitish 
aspect, rapidly changing to a dark colour with a tinge of 
green as the heating goes on, until finally the green shade 
having passed over the foil, the dark surface changes to a 
strong white, when the plate should be plunged into 
alcohol. It is now in a very sensitive condition. If 
suspended from a platinum wire, and placed in an alcohol 
cell in front of a similarly suspended clean tin plate—the 
plates being connected to the poles of an electrometer, 
whilst the cell is screened from light—a small difference of 
potential is observed, the sensitised plates being positive to 
the unsensitised, but this difference of potential disappears 
in & short time. The plates and liquid, if sealed up in a 
glass tube, form a cell, and if connected with the poles of 
an electrometer, a rise of E.M.F. is observed. Six such 
cells were connected in series, anl a “standard” candle 
placed in front of them, the cells being connected to a 
Thomson quadrant electrometer. The curve of increase of 
E.M.F. with time was shown, the maximum E.M.F. bei 
‘566 of that of a Minotto cell. The E. M. F. curve follow 
a logarithmic law, E = A + B EK, where A and B are 
constants, E the E.M.F. at time 1. It sometimes happens 
that a few days after the cell is mounted an exposure pro- 
duces no E. M. F. at all, but a slight tap (even if scarcely 
audible) given either to the support of the cell or the table 
on which it rests makes the cell sensitive to light once 
more, whilst another tap makes it insensitive again, and 80 
on. This action is not due to any gas formed in the cell, 
but probably (as Prof. Minchin states) to some molecular 
alteration either in the sensitive surface, or the liquid, or in 
their layer of contact. 

Prof. Minchin found that when a Voss machine was 
worked some distance off, the cell being in ite insensitive 
state, the moment a spark passed between the poles of the Voss 
the insensitive state ultered to the sensitive. The same effect 
was produced at a much greater distance when the spark 
was from an induction coil. In fact, when a Hertz oscil- 
lator was taken into the grounds of the college, the cell 
being inside at a distance of 60 yards, the insensitive cell 
was at once rendered sensitive by the discharge of the 
oscillator. The opposite change, that from the sensitive 
to the insensitive state, was readily accomplished by taps ` 
administered to the base of the cell, or was even produced 
by dropping small pieces of cork on the base of the stand 
on which the cell was mounted. It seems as if the change 


.we call de-cohering is readily produced by slow vibrations, 
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whilst the opposite change (oohering) is due to rapid vibra- 
tions. The length of the wavos has also something to do 
with the matter, for when capacity was added, and ao as to 
lengthen the waves sufficiently, they ceased to effect the 
change. To show that the changes were due to electro- 
magnetic disturbances, the cell with its connecting wires 
was shut up in a metal box, when it was found to be 
unaffected by any electrical discharge When the wires 
projected outside the box, but were not connected to any 
thing except the cell, it was affected as if exposed in the 
open, immediately becoming sensitive on discharge. Here 
we have the use of embryo antenna demonstrated. 
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Fw. 24. --New Lodge-Muirhead Coherer (Elevation and Plan). 


Remember this was in 1888.  Pranly'a coherer was not dis- 
covered or at any rate not described till 1890 or 1891. If 
Prof. Minchin had attached a long vertical wire to one pole 
of his cells and connected the other to earth, with an 
automatic tapping arrangement, he might have signalled 
“wirelessly” to considerable distances even at that early 
date. The action of the filings coherer is very similar to 
that of the impulsion cell, and it is worthy of note that the 
explanation of the action of the latter given by Prof. 
Minchin is very like that given by Dr. Bose for the former. 
Prof. Minchin also constructed sensitive films somewhat 
similar to his cells. 

Self-Restoring Cohecrers. 


The following coherers do not require such an addition, 


but are self-restoring. The microphone of Prof. Hughes is 


one of the earliest of this class. 

Mercury Coherer.—Dr. Bose and Mr. Rollo Appleyard 
proposed the use of mercury long ago, but it is said a 
signalman in the Italiau navy was the first to construct a 
practically successful mercury coherer. It consists (accord- 
ing to Mr. Marconi) of a globule of mercury between an 
iron and a carbon plug. The mereury wets the iron, or 
adheres to it, only when under the influence of Hertzian 
vibrations. It is far more sensitive than a filings coherer, 
and has the valuable property that it is self recovering. It 
was used by Mr. Marconi when receiving signals at New- 
foundland from Cornwall, 1,800 miles away. A balloon or 
kite was used to carry the aerial wire, but, owing to the 
varying capacity, an ordinary coherer was found unsuitable. 
Mr. Marconi says it was shown to him by Lieutenant 
Solari, of the Italian navy, and was baptised with the name 
“Italian navy coherer,” as it was the fruit of the work of 
several individuals, and not of one. 

Logis New Coherer.—A new coherer has recently been 


| perfected by Drs. Lodge and Muirhead, in conjunction with 


Mr. E. E. Robinson. It is said to be by far the best yet 
constructed. It is not disturbed by shaking, requires no 
tapping back, and is extremely sensitive and dependable. 
Dr. Muirhead recently picked up signals with it (not 


Fic 25 +Lodge-Muirhead Coherer. (The sharp steel disc is well shown, its 
lower edge running in mercury held in an ebonite cup. The clockwork 
for driving the coherer disc acts through the serrated wheel. 


intended for him, however) when on the Atlantic 800 miles 
from land. It consists of a little disc, or wheel, with 
sharpaned edge, running in mercury. This wheel is turned 
at a medium speed by clockwork, and a small pad with a 
supply of oil keeps the little wheels’ sharp edge always oiled. 
Thus there is a slight film of oil between the wheel and 
mercury where the former dips into the latter. The wheel 
is connected to one terminal of the apparatus and the 
mercury to the other. The incidence of ether waves 
breaks down the insulating properties of the thin film of 
oil, making the coherer conductive, but the continued 
motion of the wheel immediately brings another portion 
of its zurface with its film into action, so that no decohering 
device is necessary. This coherer requires no relay and 
no tapper, but operates a siphon recorder direct. It is said 
to be so sonsitive that in the long stroke or dash which the 
recorder prints can be detected the oscillations showing the 
frequency of the sparking apparatus. The record given is 
strong and clear, indeed equal, it is said, to the best cable 
records. The coherer is shown in elevation and in plan in 
Fig. 24 C is the steel disc, H the mercury, P a platinum 
Spiral connecting the mercury to one terminal, O is the 
pad which keeps the coherer clean and supplies the oil, 
R a spring to hold the coherer in place. Should any 
injury happen to the coherer disc—the only likely one is 
mechanical injury to its sharpened edge—it is easily 


The foregoing all require some ''de-cohering " device. ! removed and another disc substituted. The oil film breaks 
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down in resistance at a very low pressure (probably under 

0:4 volt), but if not acted on by ether waves the resistance 

is high. A photograph of the actual apparatus is shown 
29. | 


in Fig. 
(To be continued.) 


CENTRAL-STATION ECONOMY. 
BY F. H. DAVIES. 


When one considers that in the average well-managéd 
electricity works only about one-twentieth of the heat 
ener liberated by the combustion of coal is delivered in 
the shape of electrical energy at the dynamo terminals, it 
is obvious that there is plenty of room for improvement in 
methods of generation. But practical experience shows 
that if this tremendous loss is to be reduced to any 
appreciable extent, these methods must be of an entirely 
new character, and must not require the present numerous 
transformations of energy that necessarily produce 
uneconomical results. This fact has been recognised for 
some time, and many efforts have been made to bring 
about a more satisfactory state of affairs by the production 
of electricity direct from coal, thus eliminating those factors 
that are responsible for the waste—viz, boilers, steam- 
pipes, engines, and dynamos. Whether this Utopian idea 

ill ever take practical shape remains to be seen; at the 
present time the outlook is hardly hopeful, and we have no 
alternative but to proceed along the stereotyped, and from 
the point of view of transformation of energy, extremely 
inefficient lines. 

There are, however, many little economies that may be 
effected in central-station praetice, which, although small 
in themselves, mount up considerably in the long run. The 
means of securing these economies will generally suggest 
themselves when it is ascertained where the loss is taking 
place, but in connection with this the chief thing is to 

ow where to look for it. A case in point is that of wet 
coal. Very frequently, when coal is brought to the works 
by barge, it arrives in a more or less sodden state at the 
bottom of the load, and as this portion is naturally on top 
when stored into the bunkers, & great part of the water 
percolates into the heap and dampe it right through, with 
the result that its efficiency as a heat producer is greatly 
diminished. It is astonishing what a long time a heap of 
damp small coal takes to dry even when exposed to sun- 
shine or a high temperature in the boiler-house. The 
surface naturally dries quickly, but a few inches down 
moisture will be found even after weeks of storing in a 
dry place. The obvious remedy is continually turning 
the coal and spreading it over as large a surface as 
possible, but this necessitates bunkers of very ample 
proportions, such as are not usually found. e pre- 
vailing impression seems to be that coal can be stored 
anywhere and anyhow, and many do not appear to 
be alive to the fact that weather has a very bad effect 
on its calorific properties. The ideal coal bunker should 
be spacious and well ventilated, and, if possible, placed in 
such a position as to allow of a glass roof, and the con- 
sequent drying action of the sun. The coal stores at the 
Bankside station of the City of London Company and the 
City-road station of the County of London and Brush Pro- 
vincial Company are of this type, being placed at the top 
of the building over the boiler-house. Coal stored in such 
bunkers has a fair chance of drying, that in the usual 
gloomy dungeon of the domestic coal-cellar variety it does 
not get. This seems but a small point, but it is one that 
should not be neglected, as those who have gone into the 
cee itu ap will know. Of course, where coal is 
very small and dusty, the addition of a little water is 
necessary, in order to keep it from being carried into the 
flues, unconsumed, by the draught. 

Bad stoking is a very prolific source of waste, and 
whether it is performed by hand or machinery, there 
are few engineers who can be certain that they are 
gotting the full value out of the coal consumed. 
t is well known, of course, that the grate should 
be uniformly covered, and only sufficient air admitted to 
ensure perfect combustion and the minimum amount of 
smoke, It is, however, only too common to find bare 


patches on the bars, especially where mechanical stokers 
are used, or, rather, misused. With those of the coking 
type with movable grates, a common mistake in working is 
that of allowing the fuel to burn completely away before it 
reaches the back of the furnace, the consequence of which 
is that the hinder part of the bars are only covered with 
clinker, and so let through air in large quantities, thereby 
reducing the efficiency considerably. It is by far better 
practice to so adjust the speed of the bars that the fuel 
falls over the baek partially consumed ; it can always be 
burnt over again mixed with fresh coal, or if allowed to 
remain in the ashpit, will efficiently finish its combustion 
there. Another alternative is to work with & thicker fire, 
whieh naturally takes longer to burn away, but this course 
is not always possible, as the thickness of fire must to a 
certain extent depend upon the nature of the coal and con- 
ditions of load and draught. Good stoking is naturally 
the outcome of experience that dictates what must be done 
under varying conditions, and it must not be thought that 
even the best mechanical stoker can be efficiently worked 
by an unskilled man ; if anything, the reverse is the case. 

The banking of fires in standing boilers is another opera- 
tion that frequently gives rise to loss, and in connection 
with this it is most essential that the coal should be well 
damped and heaped, and that the dampers should be 
efficient—that is to say, not leaky. 

The brickwork settings of water-tube boilers need most 
careful erection and watching, as the air leakage that is 
continually taking place through the pores of the bricks 
and their joints is very deleterious to efficiency. The 
layers of fireclay mortar between the courses should be 
as thin as possible, and the bricks should always be of the 
glazed variety. Cracks, which are bound to occur in time, 
should be thoroughly stopped up directly they appear, and 
holes in the brickwork through which blow-down and other 
pipes emerge should be carefully filled up or covered, not 
with cement, as this is liable to cause damage to the piper, 
but with a dab of boiler lagging or a wooden or iron cover. 
This trouble of air leakage is so serious and difficult to 
overcome, that in places it has been found necessary to 
completely cover in the boiler and brickwork with a thin 
sheet-iron casing. Well-built glazed brickwork will, how- 
ever, generally solve the problem, or where ordinary bricks 
3 a good coating of tar will considerably reduce the 
eakage. 

Perhape the greatest source of waste in boiler-house 
plant is the old-fashioned steam feed pamp that carries 
steam along the full length of the stroke. This fact has 
long been recognised, but, strange to say, this type of pump 
is still installed on the score of its sup cheapness, 
which is an utter fallacy. The modern expansive steam, 
pump is very little, if any, dearer in first cost, and will 
certainly save the extra amount, if it existe, ina few months 
in steam consumption alone, putting aside repairs and 
renewals, which are comperatively low in this typeof pump. 
The so-called cheap pump is also frequently very wasteful 
on the water side, owing to its plunger letting by, thus 
producing a churning motion that absorbs a great deal 
of power. The water pistons of these pumpe should be 
frequently examined, and if it is noticed that a higher speed 
than usual is necessary to perform the same work, they should 
be repacked at once, as this is a sure sign of letting by, 
Apropos of this, it is always advisable to thoroughly over- 
haul pumps of this kind before setting to work for the first 
time. In a station with which the writer was connected 
some cheap American feed pumpe were installed. They 
were sent down as ready for running, and were started u 
hurriedly without examination. One of them answe 
satisfactorily for a year, and then gave signs of bein 
unable to do its work. Upon overhauling it was foun 
that the water piston had never been packed; the space 
for the fibrous packing was empty, and the pump had been 
running, strange to say, satisfactorily on the two gunmetal 
ends of the plunger. This was doubtless due to & very 
exceptional piece of American workmanship, as at the start 
the piston itself had evidently been a perfect fit. The 
above is given as an instance of the care that must be 
exercised in the installation of plant of this class, and that 
in the interests of efficiency it does not do to take anything 
upon trust when dealing with it, 
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Feed water in many installations accounts for a good 
portion of the works' costs, and is frequently the source of 
waste. In most cases, if a boiler has to be repaired or 
cleaned, it is blown right down into the sump and all the 
water thus lost, but this is not at all necessary if the 
blowing-down arrangements are properly designed and 
used. "There should be a main blow-down pipe, into which 
all the boiler branches lead, having a valve in it between 
the last boiler and the sump. hen a boiler is to be 
_ emptied the main valve should first be shut, the valve in 
the blow-down pipe of an empty boiler and its safety valve 
opened, and the boiler then blown down. This will result 
in the saving of practically 50 per cent. of the water, as 
this amount will naturally flow into the empty boiler before 
the water-levels become even. The other 50 per cent. must 
be lost, but the saving is considerable, especially when large 
boilers are used. 

The losses that oecur in steam-pipe work account for 
a large proportion of the total. They are due to four 
causes—leaky joints, long runs, bad covering, and inefficient 
steam traps.  Persistently leaky joints cannot be cured 
except by some structural alteration in the piping. Practical 
experience proves that, although some jointing materials are 
better than others, the best will not cure a defect arising from 
bad workmanship, and for this reason it is imperative that 
pipework should be of the best quality and erected in the 
most careful manner possible, with due provision for stayin 
and expansion. The causes of leaky joints are badly-fae 
flanges, pipework that being too short has had to be pulled 
together on the last joint, inefficient expansion and drain- 
ing apparatus. If flanges are badly faced, or do not meet 
truly all round, the cure is obvious—they must be faced up 
properly ; experiments with jointing materials are waste of 
time and money. If the work has been pulled together in 
a straight length where there is no allowance for expansion, 
there are two remedies open—either to provide an expan- 
sion bend or joint, which is costly, or, preferably, to insert 
a carefully shaped and faced distance piece between the 
two en flanges. Should a certain length of pipe per- 
sistently give trouble with all or several of its jointe, this 

ints generally to expansion or water troubles, and should 

carefully investigated ; it may be that the staying is too 
tight and does not allow the contraction and expansion to 
be taken up on bends, as is generally the case. If this 
is so, an expansion piece must be inserted, preferably 
a U-shaped piece, not a joint, as the latter always leak. 
This will be found, in the long run, the cheapest remedy. 

Should the trouble be located as due to water, it means 
that the draining arrangements are inefficient or not 
properly used, Mid the best way to set about a cure will 
probably be to instal an extra drain pipe at some low part 
of the range, or to overhaul the steam traps. These latter 
are often very troublesome, chiefly owing to inattention. 
They are too ay aoe stowed away in practically inacces- 
sible places, and there left to chance their luck, year in and 
year out, with little or no inspection. If such is the 
case, they are bound to become in time either useless or 
wasteful—that is to say, they will either not let anything 
through them or will go too much the other way and pass 
steam and water indiscriminately. Traps should be in 
sight, above the floor level, and under constant observation ; 
if placed like this, leaking and waste or refusal to work is 
bound to be noticed at once. 

Condensation losses through long runs of pipe can only 
be minimised by judicious manipulation of the section 
valves, allowing only just as much pipe to be alive as is 
commensurate with convenience and safety. This in some 
large stations has been reduced almost to a fine art, and 
there is no getting away from the fact that the amount of 
thought and organisation necessary is amply repaid by the 
increase in efficiency. In a large station with a dozen or 
more boilers, and perhaps as many steam sete, the efficient 
working of the pipe range is by no means a simple matter, 
the economic possibilities, of course, depending greatly 
upon the style of arrangement. The only way to secure 
maximum economy is to work upon a system—that is to 
say, as far as practicable, certain engines should be run 
when certain boilers are in service, taking care that the 
steam way is the shortest possible between the two. Ina 
small station, or with a simple straightforward arrangement 
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of piping, there is not much in it, but with some of the 
old-fashioned elaborate ring or duplicate systems that are 
fortunately dying out, the possibilities are immense. 

Much has been said about pipe and boiler coverings, 
particularly by manufacturers. It is therefore only neces- 
sary to reiterate that to allow even the smallest portion of 
ateam-piping to go inefficiently covered or entirely bare, is 
simply throwing money away. Condensation tests on 
covered and uncovered pipe are frequently quoted, and 
the writer would aat their perusal to engineers who 
do not appreciate the enormous losses entailed by bad 


agging. 

ja ali well-managed stations the engines are indicated at 
frequent intervals—a very necessary precaution, from the 
neglect of which inefficiency often arises. The comparative 
economy of engines, of course, depends chiefly upon their 
design and building, and cannot be improved unless drastic 
atructural alterations are made, but it is necessary to guard 
against the minor losses that occur through wrongly set 
valves, leaky joints, glands, etc. and the frequent use of 
the indicator is the only way to check the first and moat 
important of these. It is not sufficient to take cards and 
so get an indication of the general action of the steam in 
the cylinders—they should be worked out in order to ascer- 
tain whether the work is evenly distributed ; if it is not, 
an uneven turning moment is the result, and unequal 
wearing of the brasses. This, when very bad, has often 
been the cause of persistent hot bearings on one side of the 
engiae, and consequent expense and trouble in repairs, that 
by an intelligent use of the indicator might have been 
entirely obviated. The glands of enclosed engines when 
covered in naturally do not, as a rule, receive as much 
attention as those of the open type ; they are, however, apt 
to be just as troublesome. The surest indication of their 
leaking is excess of water in the crank chamber, and if the 
amount of this is systematically observed, a certain check 
can be kept upon their condition. 

In all stations during the heavy load it is necessary to 
keep a certain amount of plant in a condition to be put to 
work at the shortest notice. From the point of view of 
economy this is a very important point, indeed, and a great 
deal of experience is necessary to say when the expense of 
keeping spare plant turning over or warmed up is exactly 
counterbalanced by the increased safety. The primary 
considerations are, of course, the condition of all or any one 
of the running sete or boilers, as regards freedom from 
breakdown, the amount and nature of the load, and 
whether rising or falling; upon these, again, is imposed 
what may be termed the component of local conditions, 
and the whole makes a very pretty problem for each 
individual station engineer. | | 

To tackle the question from the commencement : boiler 
Btand-bys, in anything but the very largest stations, are 
practically unnecessary—that is to say, if the boilers are 
welllooked after; there may be a little risk in this, but 
the expense of getting up steam in & spare boiler every 
day, only to let it down again, is in most cases prohibitive. 
In a small station, therefore, there is but little choice in the 
matter—so many boilers will be required for the peak of 
the load, and so many must be steamed. Until the maximum 
is reached, and after it, there is plenty of stand-by, the 
only risk taken is at the peak, and as this is not as a rule 
on for long, it is worth running. In a large station, how- 
ever, things may be rather different ; the expense of steam- 
ing up a spare boiler or two is proportionately small, and 
the usual, procedure, therefore, is to use more than enough 
boilers for the work, thus having something in hand in tho 
event of breakdown. As it does not pay to force boilers, 
this method, besides being safe, is perhaps economical, and 
its use in small installations is only debarred by the pro- 
portionately large cost of raising steam and banking fires 

It is on a rising load that stand-by engines are chiefly 


required; when the load is falling, this precaution is, in 


most cases, not so necessary. It all, however, depends upon 
conditions, such as the size of tho sets, and whether they 
can be run up to speed quickly. If they are small, and 
of the high-speed enclosed type, warming up is generally 
sufficient to meet all the requirements of safetr, as such 
engines can be got up to full speed from standing in a few 
seconds; but with heavy plant the cass is different, and 
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unless the spare set can be run up to speed and ready for 
taking load, say, in about 30 seconds, it is necessary to keep 
it turning over. This, of course, entails unprofitable use 
of steam—that is to say, unprofitable, inasmuch as it does 
not go towards the generation of current but it is a highly 
necessary precaution, and on a rising load the loss is 
scarcely to be begrudged, seeing that the spare set will 
robably go into parallel very shortly. In the case of a 
og load, questions of economy in this direction must, of 
course, be thrown to the winds; but in dealing with the 
ordinary evening load, with its predeterminated value at 
certain times, a system based upon observations and 
energetically carried out wil do much to reduce what is 
sometimes the very considerable loss entailed by the keeping 
ready of stand-by plant. 


MUNICIPAL TELEPHONE CONFERENCE. 


On Monday last a conference was held at the Westminster 
Palace Hotel, at which representatives from Glasgow, Guernsey, 
Hull, Portsmouth, Brighton. and Swansea attended. The Lord 
Provost of Glasgow (Sir John Ure Primrose, Bart.) having been 
asked to take the chair, explained that the conference had been 
convened to consider (1) what will be the effect on municipal 
corporation telephone undertakings if the Government purchase 
the undertaking of the National Telephone Company ; and (2) 
whether any, and, if so, what representations should be made 
to the Postmaster-General on the subject prior to the com- 
pletion of any agreement between him and the National Tele- 
phone Company. He further explalned that the representatives 
present were not all in a position to bind their corporations, 
but had been appointed to attend the conference, and there- 
after report to their respective corporations and receive from 
them further instructions., After a full interchange of views the 
meeting resolved as follows : 


1. That the corporations here represented should not object 
to the Postmaster-General acquiring the National Telephone 
Company's undertaking if it can be purchased on such fair and 
reasonable terms as will bring telephonic communication within 
the reach of the general community. 

2. That all town and oounty authorities should, if they so 
desire, be allowed and encouraged to own and work telephones 
within their districts. 

3. That the Government should continue to own and work, 
and should greatly develop, the trunk system of telephones, 
and should also own and work local telephones In places where 
the district authority does not desire to do xo. 

4. That an interview should be asked at once with the secre- 
tary of the Post Office to secure that, before any agreement is 
entered into with the National Telephone Company, an oppor- 
tunity be afforded the municipal corporations of stating their 
views to the Postmaster-General. 

5. That steps should be taken to secure that, in the event cf 
Parliament appointing à committee to consider the negotiations 
between the Postmaster-General and the National Telephone 
Company, the municipal corporations should be enabled to lead 
evidence before that committee. 


Thereafter it was unanimously agreed (1) that this meeting 
be adjourned until the representatives present have been able 
to report to their corporations; and (2) that meantime an 
executive committee be appointed, consisting of two repre- 
sentatives of each of the corporations, to be appointed by them, 
to watch over the interests of the municipalities in the light of 
the discussion of to-day, with power to arrange for the interview 
with the Postmaster-General. 

Before the meeting terminated it was reported by Councillor 
D. M. Stevenson, of Glasgow, that he had been able to arrange 
for an interview on Tuesday last with the secretary of the Post 
Office. The meeting approved, and many of the representatives 
attended the interview. They were assured that an opportunity 
would be given them of placing their view before the Post- 
master-CGenera]. 

It was agreed at a subsequent meeting to ask the Lord Provost 
and the town clerk of Glasgow to act as corívener and secretary 
respectively of the Executive Committee. 


TRADE NOTICES AND NOVELTIES. 


Controllers and Other Apparatus for Cranes, etc. 


The Lahmeyer Electrical Company, Limited, Bank-buildings, 
109-111, New Oxford-street, London, W.C., have long given 
special attention to the design of controllers and accessory 
apparatus for electrically-driven cranes, hoists, lifts, and other 


variable-speed machines. If proof were needed, it could be. 
found abundantly io the voluminous list No. 13 B, recently 
issued by the firm. This list contains some instructive reading 
matter relative to. the driving of cranes generally, besides full 
particulars of the various types of controller, etc., introduced 
by the firm for the purposes in question. The range covered is 
a wide one, including as it does a variety of simple controllers 
suitable for use with continuous and moltiphase current motors 


E a, 


Controller for Starting Series-Wound Motor, combined with Reversible Switch 


of different types, controllers combined with reversible and 
starting switches, controllers for reducing and increasing the 
speed of shunt-wound motors, or for the series-parallel control 
of two motors, double controllers for direct and multiphase 
current working ; resistances, brake magnete, and switches, etc. 
The accompanying illustrations are borrowed from the list. The 
first of them represents a type of controller which is especially 
suitable for saws, shears, rolling-mills, high-speed cranos, 


Liquid Starter for Two Motors. 


coke extractors, etc.-—i.e., for all cases where variable speed is 
required without mechanical braking. This controller is pro- 
vided with eight starting and regulating steps, as also with fouer 
brake positions. The starting is effected by moving the lever 
f rwards, while the direction cf rotation may be reversed by 
moving the lever sideways, either to the left or to the right. 
It is impossible with the arrangement adopted to reverse the 
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motor when under current. Now we come to the second illus- 
tration, which is of a liquid starter for two motors. Starters of 
this type may be used with advantage for controlling the lifting 
and traversing motors of foundry cranes from the ground-level, 
as there is not the slightest sparking at same, and they will take 
heavy overloads ; also in places where it would be difficult to 
employ metal controllers on account of dust and dirt. The 
motora are started up by means of two handles, and reversed 
by the levers fixed on each side. For the rest we must refer 
the reader to the list itself. 


* Ediswan" Eleetrical Supplies. 


We have received another budget of leaflets from the Edison 
and Swan United Electric Light Company, Limited, 36 and 37, 


“ Ediswan " Queen of Lamps. 


Queen-street, London, E.C. These leaflets are enclosed ina 
new and ingenious binder, bearing on the front cover the legend 
** * Ediswan' Electrical Supplies." This binder is intended to 
hold the new series of catalogue sections and leaflets now being 
issued by the company, and customers are asked to file therein 
those publications already recelved, as well as those which are 
yet to come. Later on, when the series is complete, it is hoped 
to issue a bound catalogue. Of the leaflets to hand, No. L 2,024 
describes the firm's new pattern Queen of Lamps, with loose 


“ Ediswan" Coupled Switch. 


“ Ediswan " Ceiling-Pull Switch, 


opal reflector and patent adjustable sleeve. The new shape of 
this lamp (see tbe accompanying illustration), together with the 
fact that the reflector completely covers the filaments, gives it 
enhanced reflecting powers ; a lamp rated at 16 c.p. and taking 
'58 ampere being capable of concentrating 32 c.p. in a vertical 
direction with an efficiency of 1:8 watts per candle-power. The 
. patent adjustable sleeve makes a neat finish by covering the 
usual gap between the lamp cap and the holder; it also keeps the 
reflector firmly seated on the lamp. Leatlet No. W 2,029 describes 


* Ediswan" Loose-Key Switches. 


** Ediswan pure rubber flexible cords, and No. G 2.030 shows 
the Fountain shade, a device constructed of glass tubes 
and beads, which gives a beautiful lighting effect. Leaflet 
No. A 2,031 describes and illustrates a complete range of the 
well-known Wedge" tumler switch, an entirely novel improved 
type of point switch, which does away with all the usual gear 
under the lever, so that the china bridging piece has a free and 
recessed travel right across the china base. The patent spring 
is inside the screw collar, and high insulating qualities are com- 
bined with quick positive snap-off action, small dimensions, 


substantial terminale, wide break, and good contact. The 
„Wedge switch, we are told, has met with a success never 


‘before attained, and has established quite a revolution in tumler 


Switches. 


A few of the patterns of this switch are illustrated 
herewith. 


~ 


HASTINGS ELECTRICITY ACCOUNTS. 


The accounts of the Hastings Corporation electricity 
department for the year ended Dec. 31, 1903, show a total 
expenditure on capital account to that date of £131,832. 
Abstracts of the revenue account, general balance-sheet, 
and statement of electricity generated, sold, etc, are 


appended. 

Dr. REVENUE ACCOUNT. £ s. d. 
Generation of electricity 6,990 6 8 
Distribution of eleotricit . . ẽ 359 12 4 
Kepairs and renewals of public lamps 825 12 11 
Renta, rates and taxes .........ccceccscecercnncssecncceeeseeess 204 16 6 
Salaries of engineer and clerical staff .................... ... 881 8 6 
Stationery and printing seseo 56 15 ] 
General establishment charges .. 557 15 8 
Special charges, insurance, et — 218 2 0 

10,104 7 8 
Balance carried to net revenue account ............... =... 7,873 6 10 
£17,977 14 6 

Or. £ s. d 
Sales of current per meter T, T 13,020 1 7 
Sales under contractetiluuuue —— % . 47 0 
Public lighting, repairs, eto. ........... cese 4,028 19 10 
Rental of meters and other apparatununs 655 5 7 
Renta roceivable Me —— 152 0 0 
Miscellaneous receipts i 76 7 6 

£17,977 14 6 
GENERAL BALANCE-SEEr. 

Dr. Liabilities. £ s. d. 
Capital account amount recei vel... ͥ ã 126,517 0 0 
Temporary loan from bankerc ... q 11,578 0 0 
Sandry creditors oii ss 3,956 11 0 
Consumers’ deposits, including interests 204 14 1 
Insuranee funds ro ONES Hr erai o nies 50 0 0 

£142,106 5 1 

Cr. i * Assets. £  as.d. 
Capital account amount expended on works £113,201 3 8 
Redemption of stock and loans account 8,630 15 7 
Stores on hn. y or AEEA CAIA 1,378 15 8 
Sundry debtors for current supplied........................... 6,870 1 10 
Unexpired rates, insurance, etc. ......... Lecce 111 15 7 
Balance at debit of net revenue account 4,468 811 
Amount in hands of borough treasurer ..................... 7,445 3 10 

£142,105 5 1 

STATEMENT OF ELECTRICITY GENERATED, Sol, Ere. 
Quantity Erie DT. EE Sr decem .. 983,562 
: ublic lamp 0 228.432 

Quantity sold Private consumers by meter 625 663] 852,094 
Quantity used on Works e 19,490 
Total quantity accounted for U l eeeeeweees 871,584 
Qaanttiy not accounted for—Pö ij 117,978 
Number of public lamps-ᷣpVLↄ UU H U 104 
Total maximum supply demanded (kw.) ..... .................. 6104 


PERSONAL. 


The Brighton Town Council have ratified the appointment of Mr, 
W. C. Gardner as assistant manager to the telephone system. 

Mr. Geo. J, Edwards has been presented with a gold watch and 
silver-mounted walking stick on the occasion of his leaving Liverpool 
to take up the position of chief clerk to the Ashton-under-Lyne 
Corporation tramways, ; 

Mr. Percy Longmuir, of University College, Sheffield, has been 
appointed junior assistant in the metallurgical department of tbe 
National Physical Laboratory. Mr. Longmuir is a pupil ot Prof. 
Arnold, and has for two years been engaged in research as a Carnegie 
Scholar of the Iron and Steel Institute. He will at present assist 
Dr. Carpenter in carrying on the work undertaken by the laboratory 
for the Alloys Research Committee of the Institution of Mechanical 
Engineers. 

The Rad^litle District Council have appointed Mr. M. B. Henry, of 
Nelson, elc :trical engineer, at a salary of £150. There were 100 appli- 
cations for the position. 

Mr. E. Latlerty, an inspector ou the Bradford city tramways, has 
been appointed tratfie manager of the Preston Corporation tramways. 

The Sheffield tramways officials recently presented a gold-mounted 
umbrella and a silver- mounted walkiug stick to Mr. T. E. Barnes, of 
the tramways department, on his leaving Sheffield to take up a more 
responsible position on the London County Council tramways. Mr. 
H. E, Yerbury presided. 
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WIRELESS TELEGRAPHY IN PRACTICAL USE. 


It is not our intention to discuss the merits of any 
particular apparatus connected with wireless telegraphy, 
but simply to refer to the excellent work being done by 
the Times correspondent in the Far East. For weeks past 
expectation has been rife as to the exactitude of the eventa 
happening off Port Arthur and in Korea. Imagination has 


| played the most important part in the various statements 


‘that have appeared in the daily papers, but of authoritative 

news there has been very little, for no correspondent had 
reached the front. Western enterprise seemed to be at 
fault—and the world wondered It remained for the Times 
to solve a difficult problem by the installation of a wireless 
system upon & steamer and on shore, by means of which 
the information gained by the correspondent on board 
the steamer was conveyed to the shore station and 
then by ordinary cable to this country. The present range 
of effective signalling is given in the telegram to the 
Times of April 14, which says: *''Yesterday's messages 
established a record for wireless telegraphy in considera- 
tion of the length of wire exposed. Our receiving station 
heard us at a distance of one hucdred and seventy sea 
miles, and acknowledged messages as received at a distance 
of one hundred and fifty sea miles.” Jt was by this means 
that the Times was able to give information as to the 
position of the Japanese fleet on April 13 and 14 and its 
action at Port Arthur. Really, the possibilities of elec- 
tricity seem inexhaustible, and even those most familiar 
with the subject wonders what next. The conditions under 
which this signalling is carried on are probably favourable, 
in that there is no chance of interference, so that the system 
is seen to the greatest advantage. Whetever be the exact 
truth with regard to the loss of the Russian flagship, it 
was only because of the Times enterprise. that the outside 
world knew at an early moment that the Japanese fleet 
was in the vicinity of the Russian fleet, and actually attack- 
ing either that fleet or the forts at the time the 
disaster oocurred. The value of wireless telegraphy 
was not proved during the late South African 
War, but we may be sure that developments may be 
expected during the present Russian-Japanese embroglio. 
The former are said to have destroyed the telegraphs in 
Northern Korea, so that possibly more will be heard of 
wireless telegraphy in this direction during the Japanese 
advance. However it may be, the electrical engineer will 
watch with great interest the practical use in war of tbis 
new system of intercommunication. 


THE MOSELY EDUCATIONAL COMMISSION. 


The reports of the members of the Mosely Educational 
Commission are now to hand, and occupy no less than 
four hundred pages of printed matter. Their value is very 
great, and is enhanced by the fact that the members of the 
commission are by no means unanimous in their conclu- 
sions on certain points at issue. Mr. Alfred Mosely, who 
both inaugurated the commission and has himself borne 
the expense of the same, calls attention in an intro- 
duetory note to the objection which conservative school 
teachers have to fundamental improvements in educational 
matters. An American idea is that such obstructions to 
progress must be removed, and that we cannot really afford 
to wait for the older teachers to die out. Mr. Mosely has 
himself inaugurated an alternative method, by which those 
responsible for the lead in educational matters shall have 
every facility for determining which fundamental changes in 
our educational methods are imperative. Thus, his committee 
included not only leaders on the teaching side of educa. 
tional reform, but also a number of men who are concerned 
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in the control of our schools—such as chairmen of educa- 
tional committees and of Government departments dealing 
with education. In a casual glance through a number of 
these reports, one quickly sees that certain of the members 
of the commission are critical in their remarks as to what 
they have seen. Thus, Prof. Henry E. Armstrong remarks 
that “It is quite clear that the right spirit is at work in 
the United States, but the lack of the critical faculty and 
of depth of purpose, combined with an excessive develop- 
ment of the utilitarian spirit, are serious drawbacks at 
present and militate against progress in education. Until 
higher ideals prevail and sober calculation takes the place 
of a somewhat emotional and superficial consideration of 
its problems, it will be difficult to introduce reforms.” 
Earlier in the same report it is remarked that we have 
sinned in the same way, but that there are clear indications 
that we in this country have recognised our mistake, and 
that we may shortly enter upon a new educational era in 
which commonsense will prevail. Prof. Armstrong adds 
that he saw no such signs in America The report of 
Prof. W. E. Ayrton deals entirely with the education of 
the electrical engineer, and we hope to give this 
report full notice in an approaching issue. Prof. 
Ayrton’s opinion is that the closer bond between the 
manufacturing works and the technical colleges in the 
United States is responsible for these colleges being in 
advance of those in Great Britain. This connection 
between the works and the colleges tends to make the 
American student more practical, and he usually has his 
knowledge in such a form that it can be quickly applied. 
In conclusion, the reports of the Mosely Commission are 
the more valuable because of the variety of opinions 
expressed, and because they tend to show not only what 
is good in the American educational methods, but also 
what should be avoided in the evolution of a more practical 
system of education in this country. Any such change is 
bound to be a gradual one, and it is, therefore, of the 
utmost importance that the steps taken to this end should 
be in the right direction. 


TELEPHONY IN AMERICA. 


We have just received the annual report of the Bell 
telephone system for the year 1903, which gives informa- 
tion clearly showing the magnitude of the public service 
rendered by this company. Thus, in the year in question, 
the gross revenue of the company reached the large figure 
of £3,309,126. The expenses, including interest on debenture 
loans and taxes, was £1,196,193, leaving a net revenue of 
£2,112,933, out of which no less than £1,723,830 was paid 
in dividends. The balance was carried to reserve or 
brought forward to next year's account. At the end of 
the year 1903 there were no less than 5,779,517 instruments 
issued by the company to their subscribers, while the number 
of exchange stations, which we presume is equivalent to our 
subscribers’ lines, was slightly over 13 millions. The total 
mileage of wire for exchange and toll service was nearly 
4,000,000 miles, of which 677,229 miles were added durin 
the year. The average number of connections per day reach 
the enormous total of 10,000,000, which is on the average 
between six and seven messages a day per subscriber. The 
capital expended by the company during the year was slightly 
over seven millions. 
tenance and depreciation, the report includes the followin 
interesting paragraph: ‘This matter of maintenance an 
depreciation is constantly before the eyes of our companies, 
The system of accounts, which is practically uniform for 
all the Bell organisations, forces them fairly to face this 
expense from month to month and from year to year. 
Before there is any question of profits, each compan 
recognises the necessity of reserving from its earnings suc 
amounts as experience has shown to be adequate to keep 
its property in repair and replace it when worn out or 


On the vexed question of main- 
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destroyed. The sum properly to be charged varied to some 
extent in different parts of the country, on account of 
climatic conditions and the character of the plant prias 
but the average allowance for maintenance of the Bell com- 
panies for the year 1903 was over 30 per cent. of their 
gross revenue. In this respect the company claims that 
the independent telephone undertakings who are competing 
with them have not allowed sufficiently for depreciation 
when fixing their scales of charges. 


THE INSTITUTION SECRETARYSHIP. 


We are officially informed that Mr. George C. Lloyd, 
chief assistant to the secretary of the Iron and Steel 
Institute, has been appointed to the secretaryship of the 
Institution of Electrical Engineers, with Mr. Percy F. 
Rowell, chief assistant to the late Mr. McMillan, as 
assistant-secretary. It affords us great pleasure to tender 
our congratulations to these gentlemen cn their election. 

The new secretary, who is the son of the Rev. Charles 
A. Lloyd, was born at Rand, Lincolnshire, in 1862. At 
the age of 15 he proceeded to Germany, where he spent 2} 
years at one of thegymnasia. On his return he entered the 
service of Messrs. Robert Stephenson and Co., the Newcastle 
firm of locomotive and marine engine builders. Five years 
later Mr. Lloyd joined Messrs. Lamport and Holt, of 
Liverpool, in the capacity of marine engineer, subsequently 
entering the service of the Spanish Royal Mail Steamship 
Company. He is acquainted with many parts of the globe, 
having visited the Philippines on five occasions, and spent 
some time in India, South America, and the West Indies. 
It is not surprising to learn, therefore, that Mr. Lloyd, who 
is the holder of an extra first-class Board of Trade certificate, 

ossesses considerable linguistic attainments. Returning to 

ogland in 1891, he engaged in engineering work at Glasgow 
and London until 1900, when he entered the service of the 
Iron and Steel Institute. Consequently it is with an 
extensive and varied experience both at home and abroad 
that Mr. Lloyd now succeeds the late Mr. McMillan. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central station work, 
tramway work, or construction work; and for each suit- 
&ble question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has ap We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


679. With £100 to spend, and having access to a direot-· current 
230-volt supply, say what machinery and instruments you would 
1 in order to illustrate the principles of alternating currents. — 

F - 


680. When a battery has dropped in capacity is it correct to charge at 
the original rate — vi/, a 600 ampere-hour battery has dropped 
down toa maximum 200 ampere-hours. Original charging rate 
100 amperes. Should this rate be lowered ! Give reasons for and 


against. —C. G. 
ANSWERS, 

Question No. 671, —Desoribe in detail, with sketches, any system for 
the sterilisation of water by ozone on a large scale, particularly 
where connected to a town’s water supply. 

Best Answer to No. 671 (awarded 10s.).—The first plant 
for the commercial purification of water by means of ozone 
was erected in Berlin about 1897-8. This plant was designed 
to deal with 2,200 gallons of water per hour, which is equal 
to the demand of a town with 5,000 inhabitants approxi- 
mately. The apparatus used to effect the absorption of 
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ozone is somewhat similar to a scrubber having a small brick 
chamber filled with fine gravel, through which the water 
pereolates after being previously cleansed of suspended 
matter by passing through a rapid filter. The water on 
its passage through the gravel passes through an atmo- 
sphere of ozone. The ozone generators used in the plant 
referred to were of both the tube and plate type, the 
E.M.F. employed being 12,000 volts, which is sufficient with 
proper proportions of plate surface to generate 25 grm. 
of ozone per horse-power hour with a concentration of 
2:5 grm. to 2 9 grm. per cubic metre of ozonised air. 

The arrangement of apparatus and method adopted is 
shown in the accompanying diagram, which is an outline 
of the experimental apparatus of Dr. George Erlwein, and 
consists of four parts—namely, a rapid filter through which 
the river or other water to be cleansed of suspended matter 
flows; the sterilising chamber, which is filled with fine 
gravel, through which the filtered water percolates, becom. 
ing sterilised by its passage through the ascending ozone; 
the ozone generator, which is an hermetically sealed box 
containing pairs of insulated plates similar to a condenser. 
In the generator the discharging space is formed by super- 
imposed plates. The upper plate of a pair is of glass partly 
covered with foil, while the lower plate—insulated from the 
upper by means of glass strips—is an ozone-resisting metal 
plate. The introduction of the air into the discharging 
space is effected either in the longitudinal direction of the 
plates, or centrally through the lower plate of each pair, 


which is the method shown in the figure herewith. These 


plates are connected to the high-tension mains ; at the same 
time a current of dry air is forced through the generator 
after passing through a drying tower. The power required 
depends upon the extent of the surface of the plates, and 
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is absorbed at the rate of 1 h.p. for every 22 square feet of 
plate surface. 

In regard to cost, in the particular plant designed hy 
Messrs. Siemens and Halske, for an output of 26,000 to 
33,000 gallons per hour, the cost of treating 1,000 gallons 
of water was calculated to be '65d., the cost of power being 
d. per horse-power hour. Of this amount the cost of 
energy represents 41d.; wages, repairs, and filtering, '086d.; 
interest on loan and depreciation, 165d The total cost of 
1,000 gallons of sterilised water, delivered at the point of 
consumption, including filtration, pumping, etc., comes out 
at 18d. 

In the latest type of such apparatus, the ozone generator 
consists of concentric metal tubes, both cooled by means of 
water. Between the two tubes is inserted an insulator in 
the form of a mica cylinder attached to the inner side of 
the outer tube; a combination of seven such tubes forms 
one complete apparatus. The individual tubes are con- 
tained in a cylinder similar to fire-tubes in a locomotive 
boiler, the water for cooling the tubes circulating between 
them, thus the outer tubes are earthed by means of the 
cireulating water. 

Whatever method be adopted the principle remains the 
same—that is, the successful work depends upon the 
amount of plate surface relative to the power, and the 
proper regulation of the flow of dry air through the ozone 
generator.—K. | 


Answer to No. 671 (awarded 7s. 6d.).—O wing mainly 
to the bacteriological researches of late years, sanitarians 
have endeavoured to find a more satisfactory method of 
sterilising water than by the ordinary way of filtration. 
Heat has been tried, but, in the opinion of many who 
are qualified to judge, practical difficulties are very much 
against its adoption. To ensure destruction of all pathological 


germs, the temperature of the water has to be so raised 
that the deposit of calcium salts becomes a serious trouble. 
This might be obviated to a great extent by softening the 
water before sterilisation, but many would object to the 
complete removal of these salts from a water intended for 
drinking purposes. There are many chemical processes for 
water sterilisation, but these are at best very expensive. 

To meet difficulties met with inthe employment of these 
various processes, the sterilisation of water by means of 
ozonised air was introduced. In the Siemens method a 
modification of the well-known “Siemens ozone tube” is 
employed. The figure is a sectional sketch of one of these 
ozonisers. The inner and outer iron tubes form terminals, 
to which are attached leads from a supply of electrical 
energy at a potential of 8,000 volts. These two concentric 
iron tubes are separated by a glass tube and an air space ; 
when energised a “silent discharge takes place across this 
air space, and the contained air becomes more or less 
ozonised. A proportion of oxygen (O,) in the air takes 
the form of ozone (O,). A stream of water is kept up 
through the inner tube for cooling purposes ; atmospheric 
air for ozonisation is forced through by means of fans. 
The ozonised air is taken to a receptacle similar to a 
‘scrubber as used in gas manufacture. The bottom of 
this apparatus is filled with a quantity of broken flints ; the 
water to be sterilised flows over these and meets the 
ozonised air which enters from the opposite direction. The 
cost of sterilising water in this manner is said to be about 
1d. per 1,000 gallons. As the ozone is obtained from the 
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atmosphere, its source is available everywhere. Given a 
cheap and reliable method of sterilising water, great 
advantages would at once follow ; many doubtful supplies 
could be turned into pure potable water. Is it too chimerical 
to suggest that in the supply of electrical energy for water 
sterilisation station engineers may find a paying day load 
M. M 


Answer to No. 671 (awarded 5s.).—There are two or three 
methods for making ozone for sterilising water which I will 
endeavour to describe. First, there is the apparatus 
developed by Marmier and Abraham, which consists of a 
closed chamber containing two large cast-iron plates placed 
parallel to one another which have thoir opposing surfaces 
covered over with two glass plates. These two iron plates 
are connected to the secondary of a transformer supplying 
current at about 40,000 volts. Through the centre of one of 
these plates a pipe passes to the outside of the chamber which 
is for the outlet of the air after it has been ozonised. Air 
enters the chamber at one end and passes between the two 
glass plates covering the iron plates, and then out through 
the pipe just mentioned. A spark gap is put in parallel 
with the cast-iron plates, but is not within the ozone 
chamber ; this limits the applied voltage at the plates so as 
to prevent arcing between them, as the spark gap being 
shorter than the distance between the plates, a spark will 
cross the gap before one will pass between the plates. The 
gap is also useful in another way, as it causes oscillations 
to be set up in the circuit which sre considered to be 
beneficial to the operation of making the ozone. Brush 
discharges take place around the glass plates, and thus the 
air passing through the chamber is acted upon and a certain 
amount of ozone is made, which passes out of the chamber 
with the remaining air through the outlet pipe. I will now 
endeavour to describe the method of Otto, a Frenchman, 
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who uses the same principle of brush discharges, but his 
apparatus is different. The nearer the potential approaches 
the sparking point it is found the brush discharge formed 
is more effective in producing ozone, and so this apparatus 
is constructed to use higher potentials, but as nitric acid 
would be formed if continuous arcing occurred, it is also 
designed to prevent this. Like the one before mentioned, 
this consists of a chamber with an inlet at one end and an 
outlet at the other. The chamber is of iron this time, and 
in it is a shaft capable of revolving, with iron discs keyed 
on it. Each disc has a portion of its circumference cut 
away, and the discs are arranged on the shaft so that the 
portions cut away form a spiral round the shaft. In the 
wall of the chamber a duct is cut away parallel to the 
shaft. When the apparatus is in operation one terminal of 
the high-potential circuit is connected on to the shaft with 
the discs on, and the other terminal is connected to the 
wall of the chamber. The brush discharge, therefore, takes 
place between them. If an arc should occur between a 
disc and the wall, it is immediately broken when the space 
cut out in the disc comes opposite the duct in the wall 
whilst rotating, and so an arc cannot burn continuously. 
Unlike the former system, a spark-gap does not seem 
to be used with this method. Now the water which 
is to be sterilised must be put in contact with the 
ozonised air, and the best method seems to be to 
pass the water down a tower filled with lumps of some 
non-absorbent material, and at the same time pass the 
air up the tower. A good construction would be to pump 


the water to be treated up to the top of the tower, and 


then let it trickle down the inside and be collected ina 
large tank or cistern at the bottom, preparatory to bein 

run off to other reservoirs, etc. The ozonised air coul 

then be bubbled up through the collecting tank at the 
bottom of the tower, and then escape to the atmosphere 
again by way of the tower, encountering on its path 
upwards the down-coming trickling water, aud so sterilising 
it. I think "Ozone" should from the above get an idea 
of how water may be sterilised by ozonised air.—E. R. 
ALEXANDER, 


Quest ion. No, 612.—Describe the Heyland " system of winding alter- 
nators so that they are self-exciting. 

Best Answer to No. 672 (awarded 108.).— The very 
ingenious system devised by Mr. A. Heyland for winding 
alternators so that they are not only self-exciting but com- 
pounding, is an elaborate development of his method of 
compensating induetion motors with regard to their watt- 
less currents, first brought out in 1901. The arrangement 
devised by Heyland has been applied successfully to 
asynchronous and synchronous generators, and will pro- 
bably be the means of bringing the former type of gene- 
rator into more general use, since, with the compensated 
arrangement, this machine becomes commercially practical, 
for it is self-exciting and can be loaded inductively, only a 
relatively small synchronous machine being required to fix 
the frequency. With the compounded asynchronous gene- 
rator, however, this synchronous machine can be dispensed 
with, as the compounded machine, on account of its peculiar 
features, operates at practically synchronous speed, and can 
be used to fix the frequency for a number of compensated 
machines. | 

The ordinary type of asynchronous generators are simply 
induction motors mechanically drivon above synchronism ;* 
when running in parallel with a synchronous machine they 
can supply the external circuit with energy currents. The 
synchronous machine fixes the frequency, and has vo supply 
not only the magnetising currents of the induction generators, 
but also the wattless currents required by the external 
circuit. It should be noted that the output of the ordinary 
induction generator depends only on the speed, its maximum 
output being developed at a speed approximately equal to 
synchronous speed, increased by an amount approximately 
equal to the slip at maximum load when running as an 

‘induction motor. The magnetising currents of the induc- 
tion machines are nearly the same whether they are running 
as motors or generators, and are consequently relatively 
large, being of the order of about 20 to 25 per cent. of 
the full-load current. The excessive amount of apparent 


TE ue the Kectrical Engineer for Feb. 19, 1904, pp. 297-8. 
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energy required for excitation is due to the flux being 
generated by a current circulating in the stator windings, 
which current has a frequency equal to that of supply, and 
whereas a few volts would get this current through the 
stator windings if it were a direst current, it requires the 
full supply pressure to get it through on account of the 
frequency being equal to that of the supply. 

Now, in an induction motor the frequency of the rotor 
currents is given by the slip, and in consequence is very 
low even at maximum load; at no load, when the rotor 
runs at practically synchronous speed, these rotor currents 
are practically direct currents. In the Hey land machiges, 
both induction motors and generators, this fact is made use 
of, and the magnetic flux is produced by magnetising 
currents in the rotor, which currents, due to their very low 
frequency, require only a few volts for their production. 
These rotor magnetising currents are led into the short- 
circuited rotor winding from the supply by means of a 
special commutator, which serves to convert the high- 
frequency supply current into one of very low frequency, 
according to the slip of the rotor. The low-frequency 
current circulating in the short-circuited rotor bars furnishes 
the ampere-turns required for the production of the flux, 
and this current must be led into the rotor in such a way 
that it will have the same direction and phase as the 
magnetising currents in the stator which it replaces. 

n Fig. 1 is shown & diagram of the compensating and 
compounding arrangements for a self-exciting compounded 
asynchronous generator, where S W represents the stator 
winding, R W the rotor winding, C the commutator. B the 


3 


Fic. 1. 


brushes, and C T, P T current and potential transformers 
respectively. The potential transformer is for converting 
the high pressure of the stator into one of six to ten volts 
pressure, which is led to the three brushes and forms the 
exciting current. The segments of the commutator are 
connected together by V-shaped connectors of low-resistance 
material, thus short-circuiting the rotor winding. With the 
help of this special commutator—which rotates under all 
conditions nearly synchronously — currents from the 
secondary of the potential transformer are led into the 
short-circuited rotor winding, appearing there as magnetising 
currents and having a frequency given by the slip of 
the rotor. The low-resistance commutator connections 
fulfil three functions—viz.: (1) short-circuit the rotor 
winding; (2) reduce the amount of current under the 
brushes; and (3) take up the pulsations in the rotor 
current, and hence in the flux due to conversion of the 
current from high to low frequency. The brushes are so 
placed relatively to the stator that the magnetising currents 
in the rotor bars have ‘exaetly the same direetion as the 
corresponding stator currents which the rotor: currents 
replace, tho position and rotation of the magnetic flux 
produced by them being determined by the position of 
the brushes. The primary of the potential transformer in 
Fig. 1 is Y connected and the secondary 3 connected, in 
order that the pressure onthe commutator brushes may 
differ 90deg. in phase from the pressure of the line eon- 
duetors, being thus in phasewith theflux. Thecompounding 
is effected by the current transformer, but in the case of 
low-pressure machines is furnished directly by the main 
current, the excitation in this case being carried out 
by a separate winding on the stator, thus dispensing 
with transformers, The resistance in the exciting circuit 
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TABLE I. 
errr Main circuit -———-—_———--—, |—————--Commutator circuit. -- -— Excitation —— 
winding. Current 
M Load in Kilovolt.] Output | Power | Voltage | Current 5 . . Current | à Au — 
stator |amperes,| ml ere in true factor of] between into tator i soniimutétonlof esoiter in exoiter| heostat 
winding. pom output. kilowatte losd. | brushes. | brushes. areae. | ourn winding icding. ' 
247 0 0 0 — | 123 a 416 | 081 = 24 — ||First series of tests. 
2170 39 18:2 21 0:11 215 46 1,620 0:94 — — — No diverting resist - 
2⁵5 80 13-2 | 132 1˙0 15 5 35 959 10 " = — Í| ance used. 
go 0 0 0 [^ a 93 | 18 = = | 19:0 87 · 5 18:1 ) [Second series of testa. 
12 51 18 7 45 024 15 31 600 0 74 205 1380 310 \| Diverter rheostat 
220 | 525 | 20 20 | 10 | 134 28 — — 2 454 | 9274]| acroes brushes. 
993 | 415 | 16 56 | 035 | 127 32 ^ 625 1:0 | = 31 = 
205 57 202 2 3 0 35 15:5 | 35 674 088 |, — 38 = Chird tories of tests. 
EN = == = 40 — iver ting reactance 
200 | 48 182 | 169 | 093 | 12 | 31 55 08 | — 40 — || coil across brushes. 
208 | | 0 0 = 7:3 172 '* s= — — 335 — 


— — — — — M — 


is for adjusting purposes only, the compounding being called to an article by Mr. E Kolben on A New Com- 
adjusted by a diverting resistance in parallel with | pounded Three-Phase Generator, which appeared in the 
the brushes, or by altering the turns on the current | Electrical Engineer for Nov. 27 and Dec. 4, 1903, vol. xxxii., 
transformer. With the arrangement shown in Fig. 1, pp. 831, 832, and 846 to 849. This new type of alternator 
where the compounding and compensating are carried out | may be said to form a complete solution to the problem of 
with the same brushes, the current transformer must be | making the standard type of synchronous machine self- 
large enough to supply both compounding and com- | exciting aud compounding. The remarks made with regard 
nsating currents when the generator is loaded with a | to the asynchronous machines are applicable to the syn- 
full load of wattless current, so that under these conditions | ehronous type, the working of which will be readily under- 
the potential transformer supplies no current to the brushes, | stood, as the speed is always synchronous. The current in 
its ratio of transformation being adjusted and fixed by this | the field windings is always a direct current, and the 
requirement. The no-load adjustment of the terminal | increase of excitation required for the load is provided by 
pressure is done by the resistance in the exciting circuit, the compounding current led into the commutator from 
which is fixed permanently after the test The resistance | the main armature circuit. The remarks below refer to 
in the compensating circuit can be dispensed with by using a 20kw., six-pole, 50 —~, three-phase machine, to 
a separate set of brushes for compounding, but this results 
in a more complicated arrangement. 1 Man * 


CQ 
Cx 


5 = 
Enciling Winding 
— 


Fie, 2. 


— 


The connection of the rotor winding to the commutator, 
which is adopted in present machines, is slightly different 
to that shown in Fig. 1, although the principle is the same. 
It is now the practice to wind the rotor with a double star Fie. 3. 
winding, each phase consisting of two separate windings, : . : , 
aio side by side in the s slots. The phases E which reference is made in the article referred to above. 
then connected up to form a six-branched star, with six | Tbe machine was provided with the standard stator winding 
ends to the commutator, as shown in Fig. 2. By this for 52 amperes 220 volts, with the addition of a small 
arrangement the two groups of Y connections (a, b, c; a, |. Separate winding for the excitation, transformera not being 
b,» cj) are always either together in circuit or alternately iu used in this Case as the machine is a low-voltage one. "This 
circujt with the brushes. As a segment of the commutator exciting winding is â connected, and located in the slots so 
leaves a brush (thus changing the circuit from one Y to the | tbat the voltage at ite terminals is 90deg. out of phase with 
other) there can be no sparking, on account of tho self- the terminal voltage of the main winding. The frame of 
induction of one Y completely balancing tbe mutual induc- | 8^ ordinary machine of the same siz3 was used without 
tion of the other, owing to the opposite branches of the | alteration, as well as the stator punchings and six-pole field 
six-branched star being side by side in the same slots. By magnet. The oxciter gives place, however, to a 56 part 
this ingenious arrangement all sparking at the commutator | commutator, while the field winding is carried out in a 
has been eliminated. In order to avoid the complication of special manner. ' i 
more than three brushes on the commutator of multipolar The field winding of the new type of machine consists of 
three-phase machines, the segments are cross-connected by | * four-circuit winding on each spool, connected together at 
internal connectors. The number of commutator segments | Certain joints and also to à commutator. Fig. 3 is a 
is not less than three per pole for compensated and six per diagram of the arrengement, in which the poles are 
pole for compounded machines, and the number of rotor numbered I. to VL, the main winding being designated by 
slote is not less than two per pole per phase. S and the exciting winding by E; Ris tbe resistance in 

The most important portion of Mr. Heyland's work, | Circuit between the exciting winding and brushes for 
however, relates to synchronous machines of the revolving. adjusting purposes. It will be noticed that the commutator 
field type, and on this point attention should be * See the Electrical Enacneer, vol. xxxii, p. 848, Fig, 9, f 
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has only four segments per pole, and that the circuits of 
the field windings are interconnected at symmetrical pointe 
starting from the centre. These interconnections, together 
with the winding, constitute a type of three-phase winding 
similar to the arrangement in the asynchronous machines 
shown in Fig. 2, and serve the same purpose—i.e, prevent 
an interruption of the circuit as the segments leave the 
brushes and eliminate sparking, on account of the self- 
induction of the circuit leaving the brush being cancelled 
by the mutual induction of the parallel circuit, as was the 
case with the arrangement of Fig. 2. 

In Table I. is given some compounding tests carried out 
on this machine, the connections being as shown in Fig. 12, 
p. 848, vol. xxxii, of the Electricul Engineer. It will be 
seen from this table that these machines can be made self- 
regulating for constant terminal pressure, or can be over- 
compounded, as shown by the first series of tests, from 
which it will be noticed that the machine over-compounds 
to the extent of 10 per cent. on a load with a power factor 
of 11 per cent. and about 4 per cent. on non-inductive load, 
with a fixed adjustment of the field rheostat. In the second 
series of tests the amount of compounding was varied by a 
diverter resistance, while in the third series a diverting 
reactance coil was used instead. The employment of the 
latter (the idea of which is credited. to Mr. Kolben) is 
rendered possible by the nature of the excitation, and is 
extremely ingenious and novel in its application. It should 
be noted that this new,type of alternator, besides possess- 
ing advantages by being self-exciting and compounding, 
lends itself to a better electrical design, for the air-gap is 
limited by mechanical considerations, and a saving of 25 to 
30 per cent in field copper over the ordinary type of alter- 
nator can be effected. The synchronous machine also 
requires much less copper than the corresponding type 
of asynchronous machine mentioned above, the saving 
being about 30 per cent. in favour of the former ty pe.— 
MONOPHASE. 


Answer to No. 672 (awarded 78. 6d.).—When an ordi- 


nary asynchronous machine is run, either as motor or 


generator, it takes magnetising currents from the supply 


mains. These currents are in quadrature with tho supply 
voltage. In the stator windings they produce the rotary 
field common to both stator and rotor. In the Heyland 
system of excitation the exciting currents are led through 
brushes and a commutator to windings on the rotor.. The 
rotary field is produced in the rotor and not in the stator. 


Let X, Y, Z (Fig. 1) represent the stator windings of a 
three-phase induction machine, and the conductors, a, b, c, 
etc., short-circuited at each end by conducting rings, B, 
form the squirrel-cage armature of the rotor. If currents 
be led through brushes, C, C, C, to the rotor armature to 
produce the rotary field in such a way that they have the 
same phase and direction as the stator magnetising currents 
would have, a rotary field would be produced coinciding in 
phase with that which would be produced by the stator 


magnetising currents, and this independent of the speed of | 


The cost of coal per unit had increased from 


the rotor. If the rotor revolves at synchronous speed— 
that is, speed corresponding to the frequency of supply— 


the field relative to the rotor will be constant, and the 
magnetising currents in the rotor windings will be 
continuous currents. Should the speed greater 


or less than synchronous speed—that is, when working 


as generator or motor—the magnetising currents will be 


alternating, their frequency depending upon relative 
velocity (slip) of rotor and field. Supposing the rotor 
were stationary, the frequency and back E.M.F. would be 
the same as those in the stator windings, the number of 
coils on rotor and stator being equal. "Therefore, when 
working, the frequency of rotor magnetising currents will 
be low, and the E M.F. required to drive these through 
the rotor windings will be little more than what is neces- 
sary to overcome the ohmic resistance of the winding. 
Henoe these are almost entirely wattless currente, and may 
be generated in a few of the stator coils, as shown in Fig. 1, 
or taken from a small transformer whose primary is con- 
nected to the main terminals, This current supplied to the 
rotor winding has nothing to do with the actual work of 
the machine, for the same result would be obtained by 
revolving an ordinary two-pole field produced by a con- 
tinuous current from an external source at the proper 
speed. When working, the induced currents in the rotor 
do not flow through the brushes. The application of the 
above principle is shown diagrammatically in Figs. 2 and 3. 
The commutator, E, is substituted for the ring, C (Fig. 2). 
The segmenta (Fig. 2) are connected by non-inductive con- 
ductors, D, of small resistance, which form a damping 
arrangement against sparking and field pulsations. In 
Fig. 3, a secondary exciting winding, K, connected to com- 
mutator, E, is put on in addition to the squirrel-cage rotor 
winding. The latter eliminates the self-induction of winding, 
K. When working, currents are induced in the short-circuited 
rotor winding, and currents of the eame magnitude flow in 
the opposite direction in the stator winding ; the direction 
of the former depends on whether the machine works as a 
motor or as a generator. The internal wattless current 
being componsated for, these currents are watt-currents on 
non-inductive load. By strengthening the compensating 
current effect, the machine may be compounded against 
external wattless currents caused by inductive loads, as 
well as internal wattless currents. 

When driven as a generator, the compensated asyn- 
chronous machine is not self-exciting at all speeds. Like 
the shunt-wound continuous-current dynamo, there is a 
critical speed, below which it is not self-exciting. The 
pressure at the terminals of the latter increases with the 
speed, at first due to residual magnetism, and afterwards to 
self-excitation, the increase during this stage being propor- 
tional to the speed. In the case of the asynchronous 
machine, it has no fixed polarity, and therefore no residual 
magnetism, and when running above critical epeod must 
be separately excited, momentarily at least, from an 
external source. An E.M.F. will thus be generated in the 
stator and, at the same time, at the brush terminals. Thus 
a magnetising current will begin to flow in the rotor, and 
the initial field will be maintained.—H. J. W. 


— ——— 
WORCESTER ELECTRICITY WORKS. 


In his report on the work of the Worcester Electricity Department 
during 1903, Mr. O. J. Sutherland, M. I. E. E, the city electrical engi- 
neer, states that a substantial profit, amounting to £1,693. 18s, Id., 
had again been made, being the largest yet made, and very much more 
than anticipated. That result had been achieved in spite of an addi- 
tional sum of £1.280. 123. 9d. in interest and sinking fund and a 
contribution of £200 towards the salarics of Corporation officials 
having been paid. The gross profit for the year was equal to 64 per 
cent. on the capital expended. The revenue from private lighting had 
increased in a very encouraging manner, the total being £801. 11s. 2d. 
higher than the previous year, and there was also an increase of £46. 
3s. 6d. in the revenue derived from private motors. There had been 
a further large falling-off in the waterworks motors account, which 
was £225. 7s. Id. lower than last year, and was a serious loss to tne 
depaitment. The costs showed an upward tendency, partly owing to 
want of water power, and partly to the running of the new station 


under uneconomical conditions for which it was not intended, due to 


the failure of the tramway company to take current on the date fixed. 
63d. to "75d., the other 


increases being small ones in stores, ete., and wager, The works 
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costs had increased from 1:293. to 1'46d., chiefly owing to 
inoreased coal consumption, and the total costs had risen from 
1'59d. to 1:86d., but this included for the first time, under the 
heading of salaries, the sum of £200 previously mentioned as the 
contribution of the department towards the «alaries of other 
officials. Alter commenting on the fact that, owing to the floods, 
very little could ba done with the turbine, Mr. Sutherland says that 
auother result of the wet season was that they were only able to run 
the waterworks motors for a comparatively short time, and owing to 
the large drop in the number of units supplied for that purpose, their 
net increase in units sold was only 12,932, or very little better than in 
1902. At firet sight thet looked very poor, but when the output was 
analysed it was fonnd that they sold 41,158 units more for private 
lighting, or au increase of 10 per cent., against only 5 per cent. in 
the previous year, which was an encouraging sign. Another very good 
siga was the increase in units sold for private motors, which had risen 


by 4,149, being equal to an increase of 120 per cent. Oontinuous- 
carrent motors were continually making progress in public favour, 
and already some 40 h.p. had been or were about to connected. 


They had also connected 35,988 additional lamps, and obtained 56 new 
customers during the year. In conclusion, the engineer states that 
the whole of the new plant had ran admirably during the year, and 
there had been soarcely any attention at all required. The dynamos 
ran without sparking, and the engines are almost noiseless, and had 
ran witbout trouble since they were first started. The battery, which 
had done a large amount of work during the year, was in very 901 
condition, which was a good report at the end of a year, as a battery 
often gave more trouble than any other part of the plant. The supply 
to the tramway company was started on Jan. 25 of this year, and there 
had not been any hitch whatever in the supply. 


FORTHCOMING EVENTS. 


FRIDAY, APRIL 15. 
Institution of Mechanical Enginoers.—At 8 p.m., ordinary general 
meeting. 
Royal Institution.—At 9. p.m., “Korea and the Koreans,” by 
Monsignor the Count Vay de Vaya snd Luskod. 


Turspay, APRIL 19. 
Society of Arts.— At 8 p.m., “The Sentiment of Decoration," by 
Mr. Alfred East. 
Royal Institution.—At 5 p.m., Prof. L. C. Miall on The Trans- 
formation of Animals” (Lectore II.). 


WEDNESDAY, APRIL 20. 

Institution of Electrical Engineers.— At 7.50 p.m, students’ 
mecting, ‘‘ Armature Reactions in Alteroators, with soms Notes 
on the Running of Synchronous Motora,” by Mr. H. W. Taylor. 
Birmingham Local section: At 7.30 p.m., ordinary general 
meeting. Some Properties of Alternators under Various Con- 
ditions of Load," by Mr. Arthur F. T. Atchison, 

Society of Arts. At 8 p.m., ordinary meeting. 
Popular Use, by Mr. Mervyn O'Gormaan. 

Royal Meteorological Soclety.— At 7.30 p.m., at tho Lostitution of 
C.vil Engineers, *' The Variation cf the Population of Ind a cm- 
p ed with the Variation of Rainfall in the Dec-naium ) 891-1901,” 


y Mr. W. L. Dallas; The Cause cf Autuon Mists,” by Mr. 
J. B. Oohen. | 


‘t Motorcara for 


THeurspay, APRIL 21. 

Institution of Civil Engineers.—At 8 p.m., Twelfth 
F. rrest ^" Lectu e. 
Mr. Dugald Olerk. 


Royal Institutien.— At 5 p.m., Piof. Dewar on '' Dissociation " 
(Le:ture II.). 


“James 
Subject: Interpal-Combu tion Eogices,” by 


FRIDAY, APRIL 22. 

Physical Soclety.—At 4.30 p.m., council meeting. At 5 p.m., 
‘* Calculation of Colours for Colour Sensetometers and the Illumi- 
nation of Three-Colour Photographic Transparencies by Spectrum 
Colours,“ hy Sir W. de W. Abney ; On Normal Pileing as con- 
nected with Osborne Reynold's Theory of the Universe,” by Prof. 
J. D Everett; and ''Note on the Diffraction Theory of the 
Micro:cope as applied to the case when the object is in motion," 
by nr R. T. Glaz»orook. Exhibition of apparatus hy Mr. Peter 
Hecle. 

Royal Institution. —At 9 p.m., ‘Sleeping Sickness in Uganda," bv 
Cı lonel D. Bruce. 

North East Coast Institution of Engineers and Shipbuilders. — 
At Newcastle, general meeting. 


SATURDAY, APRIL 23. 
Royal Institution. —At 3 pm, Mr. 
'"Cameos " (II.). 
Association of Municipal Engineers. — Grimsby, general meeting. 


Cveil Devonport on 


Association of Municipal Enginoers.—The flowing prospective 
arrangements for meetings have been fixed: Newszistle, May 6 
and 7; Buxton, May 20 sii 21. 


Talavera de Reina (Spain). The Municipality require tenders for 
installation and working for seven yeara of an elerii: lizhting 
installation, They will pay an annual subsidy of 11,009 pesetas tor 
sticet-lighting. Tenders by April 26, 


LEGAL INTELLIGENCE. 


TRAMWAY ACCIDENTS. 


An appeal by the Mayor and Corporation of Leeds against a decision 
of his Honour Judge Greenhow in the Leeds County Oourt was heard 
by the Lord Chief Justice and Justices Wills and Channell. coal pies 
named Copley was injured by a Corporation tramcar and clai com- 
pensation. The defendants pleaded ths Public Authorities Protection 
Act, 1893, contending that the claim for compensatioa had to be made 
within six montli3 of the date of the accident. The county court 
judge said that the words in Section I., Sab-Section («)of the Act 
*' [n case of a Hutinuance of injury or damage were not apt words to 
express a continuing or recuriing cause of action, whilst they did 
exactly express the continuauce of injury or damage resulting from the 
act complained of. His Honour thought it might well have been 
iotended that the action need only be brought within six months of 
the cessation of injury or damage, since very frequently the symptoms 
of really serious damsge did not develop or even manifest themselves 
at all until many months after the original injury. On this ground 
his Honour found for the plaintiff for £25, which was au agreed sum. 

The Lerd Chief Justice, io giving jadgment, said the construction 
put upon the words of the Act by the county court jadge, if upheld, 
would amount to there being no limit at all put to the time of briag- 
ing these actions. But the. learned judge was ele irly wrong. The 
point had been fully discussed in the case of Carey v. the Mayor of 
Bermondsey, and the law on the matter was clearly laid down by the 
Lord Chancellor. 

The appeal was allowed, and the a:tion dismissed, with cosets. 


COMPANIES’ MEETINGS AND REPORTS. 


WILLANS AND ROBINSON, LIMITED. 


The ordinary general meeting of the above Company was held at the 
Oannon-street Hotel on Wedne day last, Mr. Mark Robinson presiding. 

The Chairman in his speech attributed the unsatisfactory state cf 
the Company's balance sheet to three separate causes. The first of 
these was the serious falling off ia their original business of engine 
building. This was not confined to the firm, but in their case it was 
accentua'ed by the fact that they no longer held their old monopoly 
for quality and efficiency. The Willans engine was as good as ever, 
but it had now rivals on its own plane, which resulted in a more 
effective competition. This had both diminished the volume of orders 
and the profits. The second cause of the loss in the balance-sheet was 
the Queen's Ferry works. In building up a new business like the 
manufacture of boilers it was not unreasonable to expect a loss, and to 
deal with this loss by a suspense account. The expenses at Queen's 
Ferry were dealt with in that way up to June, 1903. Since that date 
they had treated the operations as commercial working, with the result 
that there was & considerable loss, which had been increased by a debit 
for depreciation. The primary cause of the loes was the repeated post- 
ponement of the commencement of work on a commercial footing, owing 
to technical diffculties in both the tube-drawing and steelmakingdepart- 
ments. While the steelmaking and thesteelfoundry had reached manu- 
facturing success, they had decided to close down these departments. 
in order to save at present any further loss in building up the businesr, 
The third cause was a financial one. The Chairman explained that 
they had decided on good advice not to iesus the balance of ordinary 
shares authorieed last year, owing to the bad state of the money 
market. Under the present conditions the shares could not be issued, 
and the directors had had to borrow from the bank, using the reserve 
fund as security. This explained why the preference dividend remained 
unpaid in spite of the large reserve fund. The Chairman added that 
they had in the esrly part of the year invited 25 of the largest share- 
holders to mee? the direstors info: mally to discuss the financial position 
of the Company as they then knew it. These gentlemen nominated a 
commi:tee of five to go more fully into the matter. These gentlemen 
were the following: Mr. G. W. Anderson, Mr. Edmund Carver, Mr. 
Alfred Holland, Mr. J. C. Peache, and Mr. J. F. Robinson, all men 
of weight and experience. They visited Rugby and Queen's Ferry, 
and it was on their advice that the steelfoundiy has been closed. As 
regards the future, they were most deeply concerned with the success 
of the engine works, and were trying an improvement in the Willans 
engine, which, if tests are to be trusted, would restore to it 
much of the relative superiorities it formerly enjoyed. As regards 
gas-engince, they had made some of the vertical high - speed 
type vp to 259 b. b. p., which were running with great success. 
The lazer engines would be of the horizontal type, and of a 
simpler construction. The steam - turbines they had taken up 
were of a well-tried type, and they had introduced new Cet ils in 
cops‘ructicn and rovel modes of manufacture. They had no turbine 
running yet, and might have to go through the usual griefs of 
apprenticeship, Th se new departures had not yet proved succ: sses, 
but they were full of hope for the futi e. The Chairman then moved 
the adoption of th? report. 

After this had b.ea seconded by one of the shareholde-s, Sir 
Richard Sankey. as t:ustee for the debenture holders, seil that, 
while regretting the unfavourable balanc2-thest, he was sure that the 
report was an honest one, They kuew the worst, and must look to 
reforms to retrieve their positi n. He still hai great faith ia the 
Willans engine, and had recently seen two of these of 3,000 h.p. 
working successfully in a power station in South Wales. 

A number of speeches followed, in wh'ch certain ite ns in the balance. 
Sheet were severely criticised. As the outcome of these speeches it was 
announced that the directors were agrecable to a proposal to strengthen 
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the Board by the addition of two new directors taken from the above- 
mentioned advisory committee. These wil be Mr. J. C. Peache, 
whose engineering experience will be of great value to the firm, and 
Mr. G. w. Anderson, who will interest himself in the financial side of 
the work. A special meeting of the Compsny is to be held for the 
purpose of electing these two gentlemen. 

he retiting directors were re-elected, and a resolution was passed 
authorising the directors to borrow up to the maximum amount per- 
mitted by the articles of association—viz., 50 per cent. of the pep 
capital, less the sum already authorised to be borrowed up»n debenture 
stook. The amount of the nee which can be borrowed under this 
resolution is £83, 330. 


LONDON, DEPTFORD, AND GREENWICH TRAMWAYS. 


oe half-yearly meeting was held at Winchester House on the 

Mr. George Ennis, who presided, stated at once that the Board 
were unable to declare a dividend, though the traffic had continued to 
increase. Nearly 4,500,000 rs were carried during the past six 
months, being 184,000 more than in the co nding period of 1903. 
The omnibus competition which they had to face had been met, to 
some extent, by the introduction of 4d. fares. Upwards of 356,000 
4d. tickets had been issued, but on the other band there had been a 
falling off of 172,000 1d. and 14d. fares. Taking the traffic as a 
whole, the revenue exhibited a small advance. The expenses showed 
a diminution, end the general result of the half. year's working was 
that the adverse balance of £3,458 had been slightly reduced. On the 
application of the Company, Mr. H. Graham Harris had been appointed 
to succeed Sir Frederick Bramwell as arbitrator in regard to the 
Oounty Council's acquisition of the Company's undertaking. His 
award might be published any day. In conclusion, he moved the 
adoption of the report, which was seconded ty Mr. F. J. Horrooks. 

One shareholder observed that the concern was over-capitalised 
from the first, and that the fares in the past were kept too high. 
Another enquired if the County Council were taking over the whole of 
the line or only a portion of it. 

The Chairman replied that, whatever might have been the case in 
the past, the fares were now very low. They were carrying passengers 
for ld. from London Bridge to Greenwich. Under the notices 
served by the Oounty Council, and approved by the Board of Trade, 
the entire undertaking was to be taken over, with possibly one reserva- 
tion— namely, their parliamentary right to construct another line if 
they cared to do so. 

The report was adopted. 

The Chairman then proposed a resolution authorising the directors, 
so soon as the transfer of the property to the County Council was 
completed, to take the necessary steps to enable them to distribute 
the assets, and for this purpose to register the Company under the 
Companies Acte, 1862 to 1900. 

Mr. J. P. Leith seconded the resolution, which was carried. 


BUENOS AYRES AND BELGRANO TRAMWAYS. 
The sixth annual general meeting of the Buenos Ayres and Belgrano 


Electric Tramways Oo:upany, Limited, was held on Tuesday at 52, 


Moorgate-street, E.O., under the presidency of Mr. J. B. Ooncanon. 

In moving the adoption of the report (partioulars of which appeared 
in our issue of the Ist inst.), the Chairman remarked that there was 
every reason to be satisfied with the results. Taking the receipts in 
currency (the safer test for comparison, because the fluctuations in the 
exchange to some extent affect the sterling) there was an increase of 
7 per cent, in traffic receipts, against an increase of 2:8 per cent. in 
expenses, That 2:8 per cent corresponded almost exactly with the 
increased mileage run, so tbat if the Company had been running the 
same milesge the expenses would have been stationary. The traffics 
for the year showed an increase of £14,447 over these for 1902, but it was 
estimated that about £2,300 of that amount was exceptional, owing 
to the visits to Buenos Ayres by the Chilians in May, and of the 
Brazilians in July. The fluctuation in the exchange had been rather 
small, but it increased the sterliug receipts by rien. like £3,700, 
wuilst, on the other hand, the expenses, owing to the fall in the 
exchange, showed an actual increase of £1,500; consequently the 
question of exchange last year affected the net receipts by something 
like £2,200. As to the outlook for the present year, the first three 
months up to March 31 showed an increase of £2,446. The Company's 
manager, in his annual report, dated Feb. 15, stated that the outlook 
was deciĝedly favourable. Building along the lines between Palermo 
and Belgrano still continued, and new houses were already being built 
along the Nunez branch. Adverting to a prospective reduction of 
fares on one of the other large lines in Buenos Ayres, the Chairman did 
not think the Oompany would make any change in their rates for the 
present, 

Mr. John Morris seconded the motion, which, after a brief dis- 
cussion, was agreed to, and resolutions were passed declaring the 
dividends recommended in the report. 


MERSEY RAILWAY. 


The half-yearly ordinary general meeting of the. Mersey Railway 
Company was held on the ólst ult. at Worcester House, E.C., Mr. 
James Falooner presiding. 

In moving the adoption of the report and accounts, the Chairman 
said that the report was of special interest, because it contained the 
results of the first half-year of the working of the railway by electrio 

traction, thoagh the figurea could not be taken as a complete indica- 
tion of what the resulta of the innovation would be. e receipts 
showed an increase of practically £8,000 for the half-year, It was 


3 with the increase of passengers. 


thought, 
ca 


The number of first-class passengers had not increased in the same 
ratio as the third class. 
difference between the third and first class fares. 
worthy that the increase in traffics had been mainly on the local lines. 
There had not been anythin 
through traffic between the 

were of opinion that the remedy for this lay in the direction of a reduc- 


inaugurated a system of monthly season tickete, an 
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tifying to note that it was in the latter months that the increase 
to tell appreciably, and there was evidence that as the public 

ined experience of the system and confidence in it the traffios would 
evelop. He pointed out that the money esrned had not increased in 
The number of passengers 
improved from 2,844,000 to 4,153,000. This anomaly was due, he 
to the fact that the accommodation of their third-class 
had attracted people who used to travel first and second class. 


It had, therefore, been decided to reduoe the 
It was also note- 


like a corresponding increase in the 
ersey and other lines. The directors 


tion of the through fares, and he was hopefal that the other com- 
panies would soon come to the same conclusion. The a 155 
e ha 
reason to believe that tho increase in traffics would continue to 
develop. With regard to working expenses, he confessed that the 
figures were not satisfactory; but it must be remembered, in 
making comparisons with the co nding figures in 1902, 
when the railway was toing worked by steam, that they were 
now giving the public a very much inorestel service of trains. 
The train miles run during the half-year ended Dec. 31, 
1902, were 155,000, whereas during the past half-year they were 
400,000. In comparing steam with electricity they must take into 
account the train mileage. The cost of maintenance of permanent way 
in 1902 was 3˙9d. per train mile by steam, whereas the cost by elec. 
tricity was 1 6d. per train mile. The cost of locomotive and generat- 
ing power under steam was 11°3d. per train mile against 5'2d. under 
electricity. Traffic expenses under steam were 13 5d. per train mile, 
against 75d. under electricity; and the cost of ventilation had been 
reduced from 3. Ad. per train mile under steam to ‘2d. under electricity, 
while the cost of pumping had decreased from 485d. to 1:5d. per 
train mile. The total item of working expenses per train mile under 
steam was 41 2d., as compared with 182d. under electricity. The 
subject of claims by the Company against contractors were still under 
arbitration. As to the general situation, the Company was on very 
friendly relations with the surrounding companies, and in communioa- 
tion with nearly all of them with regard to the question of through fares 
for the development of traffic, but he was not in a position to make 
any statement, as no arrangement had been arrived at. 
e motion was seconded by Mr. 8. G. Sheppard. 

In reply to a shareholder, the Chairman said that no true com- 
parison could be made with the working of the Central London Rail- 
way, because that line was carrying eo many more passengers, and 
thus had a much larger income fiom that source. The policy of the 
Comphny was to give the very best possible service, which must 
eventually result in increased traffic receipts. Another favourable 
feature was that during the half-year no claim whatever for compensa- 
tion had been made against the Oompany. 


The report was adopted. 


CALCUTTA TRAMWAYS. 


The ordinary general meeting of the shareholders of this E ard 
was held on Tuesday at Worcester House, Walbrook, Mr. H. C. 
Morgan (the chairman of the Board of directors) presiding. 

The Chairman, in moving the adoption of the report and balance- 
sheet (which appeared in our last issne), pointed out that there still 
remained 37,732 shares unissued, which would be utilised when the 
necessity arose for further capital expenditure. In the meantime tbey 
had in hand a sum of £17,895. 10s. 8d. from the capital already 
subscribed, and that was deemed sufficient for all immediate require- 
ments. It was a matter of satisfaction to be able to record that the 
traffic receipts continned to improve, the eggregate up to date being 
£35,998, or an increase of £4,125 over the total for the corresponding 
period of 1903. He mentioned that sanction had been given quite 
recently for the construction of a line in the Harrison-road, a arge 
thoroughfare in Calcutta connecting the railway stations at Seald 
and Howrah. It was hoped that sooner or later the Port Commis- 
sioners would withdraw their id! amy to the continuation of the line 
over the bridge direct into the Howrah Station, In regard to Howrah 
itself, the inhabitants of that important and populous centre had long 
been anxious for a similar tramway service, and nearly two years ago 
the Howrah Municipality notified that they were willing to consider 
ope for the laying of a system of lines in their distriot. 

t was to be hoped, therefore, that before long the Municipality and 
themselves might be able to come to terms satisfactory to both sides. 
No time would then be loet in carrying out that much-needed improve- 
ment. In other directions negotiations were in progress, and might 
soon be brought to a conclusion, to build a line on the south to the 
populons district of Bahala, along the Diamond Harbour-road, with an 
additional line through Alipore, connecting the new line with the 
present line to Tollygunge at Kalighat, and on the north to Barnagore, 
where a considerable traffic might be looked for by reason of the mills 
and industrial undertakings in that important suburb. He felt con- 
vinced that, thanks te the unremitting application and exertions of 
Mr. Martyn Wells, their capable E agent in Calcutta, the 
Company might with confidence look forward to a prosperous future. 

Mr. H. Kimber, M.P., seconded the motion, and the report was 
unanimously adopted. 


ANGLO-ARGENTINE TRAMWAYS. 


The twentieth ordinary general meeting was held on Tuesday at 
Cannon-street Hotel. 
Mr. H. Doughty Browne, who presided, moved the'adoption of the 
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report (particulars of which appeared in our issue of the let inst.). The 
eon pie had risen during the year from £254 582 to £328,994, owin 
to the adoption of electric traction. The working expenses h 
decreased by £16,700, so that the net income of the Company was 
£91,000 greater than it was in 1902. The conversion was carried out 
owing to the assistance rendered by the Argentine Electric Company. 
The result was that over and above the income which it was necessary 
te pay to the shareholders, se arabe a tum of £65,000, there was 
£15,000 for reserve and renewal, £6,000 to be carried forward, 
and a sufficient amount to permit of a dividend of 6 per cent. 
on the ordinary shares, which had been created to represent 
the money which the Argentine Electric Company had spent 
on the Company's undertaking. In regard to the fature, since 
the old difficulty between Chili and the Argentine had ceased to exist, 
he thought that the pros ts were favourable. On the sale of horses, 
rails, and cars there had been a loss, and the question had been raised 
by certain shareholders whether provision should not be made for it. 
The usual course, however, had been followed, and the new outlay 
had been treated as capital expenditure, so that the Board did not 
pro specially to write off the amount of the loss. The Company's 
capital was not entirely representative of outlay, but some of 1t was 
fur concessions. 

Mr. J. R. Corbett seconded the motion. 

The in answer to questions, said that under the agree- 
ment between the Company and the Argentine Electric Company the 
former were to give the latter shares of the value of £850,000. Those 
shares stood in the name of the representatives of the Argentine 
Electric Company, and no price had ever been mentioned with regard 
to them. Before long that company might like to issue these shares. 
In regard to the absorption by the Company of the City of Buenos 
Ayres Tramways Company, he admitted the difficulties which might 
present themselves, but pointed out that it was quite possible to make 
arrangements under which the preference shareholders of this Company 
would receive fair treatment. 

The motion was adopted, and a fival dividend of 2a. 6d. per share, 
less income tax, making 5 per cent. for the year, was declared on the 
preferenoe shares. 

À resolution was afterwards passed to the effect that, as the period 
of five years for which Mr. Lazarus and Mr. Coneanon were appointed 
to serve as directors without remuneration would shortly elapee, they 
should be continued as members of the Board, the directors’ remunera- 
tion being.consequently increased by £1,500 per annum. 

A sum of 2,000 guineas was unanimously voted to the chairman in 


recognition of the special services which he had rendered during the 


conversion of the undertaking to electric traction. 


PERTH ELECTRIC TRAMWAYS. 


The fifth ordinary general meeting of the shareholders of the Perth 
Electric 1 Limited (Western Australia), was held on Tuesday 
at 5, Laurence Pountney- hill, E. C., Mr. Edward Heasman (chairman 
of the Company) preeiding. : 

The Chairman, in moving the adoption of the report and accounts 
(particulars of which appeared in our last issue), stated that the return 
for the week ending April 8, making the fourteenth week of the 
current year, had jast been received. The estimated working expenses 
for the week were £670, the estimated net receipts £774, total gross 
receipts £1,444. Those 14 weeks gavea tctal increase over the earnings 
of the corresponding period of last year of £2,756. Favourable 
comments in regard to the excellence of the system were constantly 
being made, and the service was giving general satisfaction to the 
travelling public of Perth. The chairman remarked that in financial 
circles the Company was already recognised as probably the moet 
flourishing of the Colonial electric tramway undertakings, and that 
it had possibilities which baie fair to make it rank high, even when 
compared with many of our home undertakings of a similar nature. 
After rendering valuable service to the Company for the past six years, 
Mr. E. E. Rogers retired from the position of managing director ia 
Western Australia. In consequence of this change, it was thought 
desirable to appoint a local Board to assist the manager and engineer, 
Me. Somerset, in conducting the Company's affairs. The two gentle. 
men appointed were Mr. Graham Price and Mr. Harold Baker. 

Mr. Oliver Wethered seconded the motion, which was then put. 
and carried unanimously. 

The Chairman next moved the re election of Mr. Oharles Wren as 
a director of the Company. He remarked that Mr. Wren was not 
only thoroughly conversant with every detail of the business, but was 
unremitting in his attention to the affairs of the gel re : 

Mr. Robert C. Ogilvie seconded the motion, which was unasni. 
mously agreed to. 

On the motion of Mr. Holyfield, seconded by Mr. Holmes, the 
auditor (Mr. Andrew Wood) was re-elected, 

The proceedings then terminated. 


NOTTING HILL ELECTRIC LIGHTING. 


The seventeenth ordinary general meeting was held on Monday at 
Winchester House. The report and accounts have already n 
published. 

Sir William Crookes, who presided, observed that it had been 
found practicable to carry out all extensions in the past year with the 
aid of borrowed capital, and it was obviously undesirable to increase 
the share capital until it was absolutely necessary to do so. This left 
the Company with remaining borrowing powers of £17,000, but since 
the close of the year a further £4,000 had been issued, so that the 
balance for future use stood at £13,000. The total revenue was £29,443, 
being £616 in excess of that of the previous year. The chairman 
considered this highly satisfactory, in view of the fact that by reducing 
the charge from 6d, to 5d. a unit the Company lost about £5,000 in 
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revenue, The reduction was agreed on with the local Oouncil two or 
three years ago, and it was one of the inducements to them to with- 
drawn the application they were then making for a compətitive pro- 
visiona) order over the Company's district. At that time the decision 
had not been given in the case of the St. Marylebone Council and the 
Metropolitan Company —a decision which now oreated an equitable 
precedent that no local authority could be granted an electric lighting 
1 order until they had bought ont the undertakers, who might 
ave parliamentary powers of supply over tbe district. In consequence 
of the Company's agreeing to radios the pe and making other con- 
cessions, the Kensington Borough Council did not oppose the company's 
Bill for the purchase of the Council's land on which the Wood-lane 
works had been built, and they gave the Company favourable considera- 


tion in fixing the purchase price of the land. The directors had trane- 
ferred to depreciation, renewal fund, and reserve fund account out of 
profits £1,250 for last year, brioging up the total to £17,750. This 


might be considered by some to be insufficient, but he asked them to 
examine the figures of the capital account, because on a right apprecia- 
tion of these figures depended the policy the rien aes should 
adopt in order to assure that when. in 1931, the ] authorities 
had the right to buy up the undertaking at a valuation, which would 
allow nothing for will, their shares should be worth their face 
value, and possibly more. But in considering this policy the present 
generation should have as much as could be safely distributed of the 
earnings of the concern. The directors had abandoned the suggested 
alterations in regard to the founders’ shares, as that body were opposed 
to any change. He concluded by moving the adoption of the report 
and the payment of dividende at the rate of 6 per cent. per annum, 
leas income tax, on the ordinary shares for the half-year ended Dec. 31, 
and of 55. per share on the founders’ shares, less income tax. 

Mr. J. W. Swan seconded the motion. 

A discussion followed, in the course of which the management 
expenses were criticised as too heavy, and it was also contended that 
sufficient provision had not been made to meet depreciation. 

- Mr. Arthur E. Franklin replied, and the resolution was afterwards 
adopted nem con. 


BABCOCK AND WILCOX, LIMITED. 


The report of the directors from Jan. 1 to Dec 31, 1903, states that 
the net profit, after deducting depreciation on plant, etc., amounts to 
£180.042. 13s. 5d., to which has to be added the balance brought 
forward from last account, £17,878. 3s. bd., making a balance of 
£197,920. 166. 10d. After deducting the interim dividends to 
June 30, 1903, of 3 per cent. on the 5 shares and of 7 per 
cent. on the ordinary shares, amounting to £40,100, there is left a 
balance of £157,820. 16s. 10d., from which the directors recommend 
that the following dividends be paid for the half-year ending Dec. 31, 
1903: dividend of 3 per cent. on the ald ae shares, from which 
income tax is to be deducted, £3,000; dividend of 8 per cent. on the 
ordi shares, free of income tax, £42,400 ; bonus of 2 per cent. on 
the «rdinary shares, free of income tax, £10,600; placing to the 
reserve fund £50,000; placing to the dividend equalisation fund 
£25,000 ; and leaving a balance to be carried forward of £26,820. 
16e. 10d. The directors recommend that the same additions be made 
to the reserve and dividend equalisation funds as last year. 


‘BIRMINGHAM AND MIDLAND TRAMWAYS. 


The total revenue for the year 1905 amounts to £86,399, and after 
deducting all expenses chargeable to revenue, including repairs, main- 
tenance, and interest on debentures, there remains a profit of £19,652. 
11s. 2d. Deduoting the dividend on the preference , amounting 
to £222. 10e., and adding the amount of £1,979 brought forward from 
the previous account, there remains an available balance of £21,409. 
The directors propoee to place to depreciation and reserve fund £9,000, 
and to pay a dividend on the ordinary shares (now 7 per cent. pre- 
ferred ordinary shares) of 6 per cent. for the year, leaving to be carried 
forward £695. By a special resolution the uomioal capital of the 
Company was incr from £500,000 to £1,050,000 by the 
creation of 55,000 new shares of £10 «sch, and the capital was 
divided into 35,000 51 per cent. cumulative preference shares, 
cent. preferred crdinary shares, and 35,0CO 
deferred ordinary shares, all of £10 each. The Company has since 
issned 20,523 54 per cent. preference shares, 15,477 7 per cent. 
preferred ordioary shares, and 35,000 deferred ordinary shares, and 
these have been subscribed for at par by the British Electric Traction 
Company. Limited. The Company has purchased from the British 
Electric Traction Company a controlling interest in the Dudley, Stour- 
bridge, and District Electric Traction Oompany, the South Stafford- 
shire Tramways (Uvssee) Oompany, the Wolverhampton District 
Electric Tramways, and the City of Birmingham Tramways Company. 
Negotiations are now procecding with a view to the various tramwa 
and light railways owned, leased, or controlled by these companies 
being worked as one undertaking. The joint undertakings operate over 
94 miles of tramways and light railways, and about 40 niiles of omnibus 
routes, and, in addition to the lines send constructed, this Compan 
and the other companies above-mentioned have powers to operate when 
constructed approximately another 25 miles of tramways and light 
railways. It is anticipated that the shares and debentures and other 
interests acquired, together with the profits on the working of this 
Compeny’s lines, will produce a net revenue for the year 1904 of about 
£49,000, which the directors hope will, in due course, be increased b 
reason of the economies and improvements which it is expected will 
result from the proposed combined working under one management, A 
contract has been entered into with the Rowley Regis Urban Distrigt 
Council for the construction and electrical equipment by this Com 
on behalf of that Council of 5 miles 6 furlongs equivalent single line of 
tramway, a lease for the working of which will be granted to the Com, 
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pany when the lines are completed. It is proposed to make an issue 
of debenture stock, to enable the Company to discharge its liabilities 
in connection with the reconstruction and electrification of the 
existing lines and the erection of the power-house at Smethwick, 
and to provide capital for the construction of some of the authorised 
lines, and for general purposes. The omnibus department of the Com- 
pany has shown considerable improvement, and it is expested that this 

epartment will show still better resulta when arrangements have been 
made for combined working with the omnibus department of the City 
of Birmingham Tramways Company. In view of the extension of the 
Company's business, it has been decided to transfer the registered 
offices to Birmingham, so as to facilitate the administrative and 
economical working of the various undertaking, and offices have been 
taken at Central House, New-street, Birmingham. 


INDO-EUROPEAN TELEGRAPH. 


The report of the Indo-European Telegraph Company, Limited, for 
1903, to be submitted at the meeting on the 27th inst. makes reference 
to the International Telegraph Conference. Further reductions in 
tariffs have been introduced in connection with this conference. The 
Company's foreign concessions have all been extended up to the end 
of 1924, Terms of the agreement for the leasing of land lines in this 
country and submarine cable wires from Lowestoft to the German 
coast have been agreed between the Postmaster-General, the Imperial 
German Post Office, and the Company, and the detailed agreement is 
now in course of preparation. The lines of the Company continue to 
work efficiently, and the direct Wheatstone working between London 
and Teheran, which has been completely satisfactory, has been 
extended to Manchester and Liverpool. 'The award in regard to the 
arbitration on the question of the incidence under the Cis-Indian Parse 
of higher ‘‘ paid-outs " was substantially in favour of the Company. 
In consequence of this a certain sum, provisionally retained on suspense 
account, is now released. The retirement echeme for the staff has now 
assumed definite shape, and has been in operation sinze Oct. 1, 1903. 
The directors propose to allocate to the purposes of this scheme the 
sum available in consequence of the arbitration award—namely, 
£12,394. <A fund was provisionally established at the last general 
meeting for the purpose of the retirement scheme, and the directors 
propose, at an extraordinary general meeting, to ask for the consent of 
the shareholders to an alteration in the articles of association to enable 
thom to form a trust fund, and to hand over to the fund the sum of 
£5,000 voted by the shareholders last year (with interest at 54 per 
cent ), the sum of £12,394 now proposed to be voted (also with 
interest at 34 per cent.), and any sums to be voted hereafter. 
Revenue from all sources for 1903 amounted to £139,094, an increase 
of £4,789. Expenses were: on commercial and general account, 
£42,453 ; on maintenance account, £26,450—totsl, £68,893, an 
increase of £4,541. Deducting the above expenses from the total 
revenue a balance remains of £70,20), from which income tax paid, 
£3,542, has to be deducted, leaving £66,658. To this has to be added 
the amount brought from 1902 of £17,207, and £12,594 held in 
suspense and now transferred. bung available in accordance with the 
award in the Cis-Indian Joint Purse arbitration, making a total of 
£95,260. From this sum has to be deducted the interim dividend of 
£10,625, leaving an available balance of £85,635. The directors now 
propose to add £15,000 to the fun 1 for the equalisation of dividends ; 
to hand over, as proposed above, £12,394 to the retirement trast fund 
to be formed ; to write off a farther sum of £10,000 for depreciation 
of reserve fand investments ; and to declare a dividend for the six 
months ended Dec. 31, 1903, of 17s. 6d. per share (making, with the 
dividend already paid, 6 per cent.), and a bonus of 203. per share, 
making in all 10 per cent. for the year, carrying forward £16,365. 


DUDLEY, STOURBRIDGE, AND DISTRICT ELECTRI 
TRACTION. 


The report for 1903 states that gross receipte for the year amounted 
to £45,295, and expenditure to £34 217, including £2,000 placed to 
depreciation and renewals account, interest on debentures, cost of 
repairs and maintenance, and all other expenditure properly chargeable 

inst revenue, leaving a net profit of £11,078. After 9 the 
dividend on the preference shares accrued to Dec. 31, 1903, and adding 
the balance of £365 brought forward from the last account, there 
remains available for distribution £6,443. The directors recommend 
that this should be applied as follows: to reserve (sinking fund), 
£2,100; payment of a dividend of 4 per cent. on the ordinary 
shares, leaving to be carried forward £343. There has been 
added to capital account during the year £14,270, principally on 
the installation of a small additional power station, doubling a 
portion of the ine way, and the completion of the purchase of 
the Lye line. The Birmingham and Midland Tramways, connecting 
this Company's system with Birmingham, are being reconstructed for 
electric traction, and the work is approaching completion. That 
company has acquired the controlling interest formerly held by the 
British Electric Traction Company in this undertaking. Negotiations 
are now proceeding between the Birmingham and Midland Tramways, 
Limited, and the other compsnies owning or leasing lines in the 
district for the working of the various undertakings as one system and 
under one management. This Company will then form part of a 
system consisting of over 90 miles, all of which are of a uniform gauge 
of 3ft. 6in. Considerable economies, it is anticipated, will result from 
such a scheme. 


Damasous.—Tenders are required by the Municipal Government 
for material and installation of electric lighting of the town. 
Particulars tay be obtained from Noman Bey, 12, rue du Pot d'Or, 
Liége (Brussels), 


NEW COMPANIES REGISTERED. 


Pneumatophone, Limited.—Ospital, £5.000. Objects: to acquire 
patent rights relating to an invention by H. L. Short for improve- 
ments in methods of and apparatus for increasing the volume of sounds 
from telephonic and phonographic instruments, and transmitting such 
sounds to distances. and to develop and turn to account the same. 
Registered office: Palmerston House, Old Broad-street, E C. 

Garage, Limited.—Capital, £2,000. Objects: to 
carry on the business of girag» proprietors, manufacturers of, dealers 
in, aad letters to hire of motorvars, etc. Rogistered office: 29, Abing- 
don-rcad, Keasington, S. W. . 

Lowne Electric Clock and Appliances Company, Limited.— 
Capital, £8,000. Objects: to adopt an agreement with R. M. Lowne, 
R. J. M. Lowne, and B. T. Lowne, and to carry on the business 
of automatic electric clock and timepiece makers, automatic electric 
pendulum makers, electrical recording vane and anemometer makers, 
electric signal makers, electrical engineers, etc. Registered office : 
Ravenscroft, Bromley-road, Oatford. 

Suspended Railways Contractors, Limited.—Capital, £2,000. 
Object: to acquire electric, gas, water, and other works, railways, 
tramways, motorcars, etc. 

Britannia Electric Carriage Syndicate, Limited.—Capital 
£12,000. Object: to adopt an apeement between L. Garcin an 
A. Renault and F. G. Holland for the acquisition of patent No. 25,426 
of 1902 to manufacture and deal in carriages, carriage appliances and 
devices, and to carry on the business of electricians, etc. 


Liens Registered. 


Hyde Electrical Manufacturing Company, Limited.—£900 
5 per ceat. debentures ; charged on the undertaking and all the property, 
including the uncalled capital for the time being. 

Finchley Electric Light Company, Limited.—£400 debentures, 
part of & series created Dec. 7, 1903 to secure £2,000; charged or the 
compapy's undertaking and property, present and future, including 
uncalled capital. No trustees, Total amouat previously issued of 
same series, £100. | 

London Electromobile Syndicate, Limited, London, E.C.— 
£997 10 per cent. debentures. No trustees. Oharged on the under- 
taking and all the property, including the uncalled capital for the 
time being. 

Madras Electric Tramways (1904) Limited, London, E. C.— 
Trust deed for £50,000 first mortgage debenture stock. Trustee. 
Anglo-American Debenture Corporation, Limited. Oharged on free- ` 
hold land in Madras, and all the undertaking, property, and assets, 
including the uncalled capital. 

London Electromobile Syndicate, Limited.—£996. 19e. deben- 


tures, created March 22, and dated March 29, 1904, charged on the 


company’s undertaking and property, present and future, including 
uncalled vapital, have been W No trustees, 

Hyde Electrical Manufacturing Company, Limited.—£900 
debentures, created and dated March 15, 1904, charged on the com- 
pany’s undertaking and property, present and future, including 
uncalled capital. have been registered. Holders: Miss S. Harrison, 
8 Hyde, Oheshire; and A. H. Davies, Wilton Villa, 

aerau, Mon. ` . 


APPOINTMENTS VACANT. 


Electrical Engineer, Singapore. Salary £360 to commence, 
Applications to Mr. O. C. Lindsay, M. I. C. E., 217, West George · street. 
Glasgow, by April 19. 

Cable Jointer, Burnley Borough Council. Applications by April 20. 
See advertisement in last issue. 

Assistant Engineer, York. Salary, £200 per annum. Applications 
to the Resident Engineer, Central Bank-chambers, by 16th inst. 

Chief Assistant Engineer, Preston Tramways Committee. Salary, 
£200 per annum. Applications by April 16. See advertisement in 
last issue. 

Chief Shift Engineer, Exeter. Salary, £109. 4s. per annum. 

Electrician for Wiring. Apply, No. 595, Electrical Engineer 
Office. See advertisement. 

Draughtsman for the design and arrangement of all classes of 
switchyears. Apply, Box L 91, Electrical Enyineer Otlive. See adver- 
tisement. 

Gas Engineer and Manager and Electrical Engineor, Malvern. 
Salary, £400 per annum. Applications to Mr. H. L. Whatley, Oouncil 
Offices, Malvern, by April 23. See advertisement in former issue, 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Cape Town.—The Tramways Company will shortly require tenders 
for rails and other material. 

Amelia (Perugia, Italy)—The Municipality require tenders for 
an electric lighting installation by Aug. 18. 

Punta Arenas, Chile (Straits of Magellan)—Tenders are 
required for tho electric lighting of the town for five years from Jan. 1, 
1905. "Tenders by June 28. 

Royton and Crompton.—The Urban District Council invite 
tenders for Section A of traimways—permanent way. Tenders by 


April 30. See advertisement. 
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Aberdeen. The Electric Lighting Committee invite tenders for 
the supply and erection of turface-condensing plant, air-pump, and 
piping. ‘Tenders hy April 30. See advertisement. 


Rhyl.—The Urban District Council invite tenders for carbons, 
meters, lubricating oils, etc., for a period of 12 months from April 1. 
Tenders by April 18. Se advertisement in lest issue. 

Talavora de la Eeina.—Ths Municipality require tenders for 
electric lightiog of the town - 430 incandescent and a number of arc 
lamps are required for street lightiog. Tenders by April 24. 

Derby.—The Tramways Committee invite tenders for wiring for 
electric light of rew car-shejs. Specifications, etc., may be obtained 
feom the Electrical Eogineer. Tenders by 12 noon on 19th inst. 

Edinburgh. <The Council invite tenders for extension switch- 
board panel and steam and exhaust pipework. Specifications, etc., 
may be obtained from the Resident Etectr’csl Engineer. Tenders by 
April 23. 

Wigan —The Corporation invite tenders for steel framework for 
construction of electric tramway car-sheds. Specifications may be 
3 from the Tramways Engineer. Tenders by 12 noon on 
25rd inst 


Glasgow. — The Corporation invite tenders for an ele:trie light 
installation for the Woods de Di-trict Library. Specifications, etc., 
may b- obtaioed from Mr. A. B. Watson, 189, St. Vincent-street, 
Glasgow. Tenders by 21st inet. 

Todmorden.—The Corporation invite tenders foc the erection of 
the buildings, etc., required for electricity supply aud refuse destructor 
purposes—viz.: (Section 1) buildings; (2) chimney; (3) steel roof 
trusses, eto, Tenders by April 18. 

Kilmarnook.—The C.rporstion iavite tenders for the supply, 
delivery, and erection of the following plant: excavations, concrete 
foundations, steel rails, fishplates, and special work, paving, etc. 
Tenders by May 17. See advertisement. 


Swansea.—The Corporation invite tenders for the erection of an 
electricity station and offices at the destructor works. Specifica- 
tions, etc., may be obtained from the Borough Engineer, 13, Somerset. 
place. Tenders by 12 noon on 19th inst. 


Martorell.—The Provitcial Government at Barcelona require 
tenders for installation of a telephone system with a central station at 
Marto'e l and sub-stations at Capellades, Igualada, Esparraguera and 
Mon strol de Monserrat. Tenders by April 18. 


Barrow-in-Furness.-—The Corpora:ion iavite tenders for surface 
condenser, air and circulatiag pumps, pipework, etc., and one elec- 
t ieally-driven feed-pump aud conuections. Specifications from Mr. 
H. R. Burnet, Electricity Works. Tenders by April 20. 


Egremont (Cheshire).—The Wallasey Urban District Council 
invite tenders for 12 months’ supply of various stores required for their 
steamer and ferries, including electric globes and carbons. Particulars 
from the Manager's Office, Egremont Ferry, Cheshire. Tenders by 
May 9. 

Heckmondwike.—The Elect: ic Lightiog Committee invite tenders 
for the supply aad erection of feed pump and pipework, steam traction 
generator, water-tube boiler, main switchboard panels, induced-draught 
apparatus, and undergroun feeders. Teoders by April 26. See 
n Ivertisement. 

Loughborough (Leies.).—The Corporation, invite tenders for 
erection of buildings fer their electricity supply station to be erected 
it Biidge.street. Spec'fications, etc, can be obtained from Mr. 
Albert E. King, architect, Baxter-gate, Loughborough. Tenders by 
12 noon on April 16. 

Egremont (Cheshire).—The Wallasey Urban District Council 
invite tenders for 12 months’ supply of various stores required at the 
electricity supply works, including meters, cable and junction boxes, 
switches, and. cut-outs. Particulare fron the Electrical Engineer. 
Tenders by 27th inst. 

Foots Cray.—The Urban Dis'rict Council invi'e offers fur parchise 
or working of C uncil's provisional order for cleotricity fur pub ic and 
private purposes withia the urban d'sirict of Foots Cray aud a portion 
of Chis ehurst. Particulars from Mr. A. E. Leonard, clerk to the 
Council, Sidcup, Kent. 

Barnsley and Monk Bretton —The District Electric Traction 
Company invite tenders for the repair and maintenance of the tram- 
way tracks in Barnsley and Monk Bretton. Particulars may be 
obtained from the Secretary of the Company, Donington House, 
Norfolk-street, Strand, London. . ö 

Manchester.— The Tramways Committee invite tenders for tlie 
supply of special (per manent-way) track work, aod jermanent.way 

ints, tongues, etc. Spec fications, etc., may be obtained from Mr. 

. M. M‘Elroy, Tramways Department, 55, Piccadilly, Manchester 
Tenders by 5 p.m. cn 18th inst. 

Cheltenham.—The Corporation invite tenders for the supply of 
slack coal to the clectiic works, Arle road, for six and 12 months 
ulternatively, commencing on June 1, 1904. Particulars may be 
obtained from the Borough Elkctrical Engineer, High - street, 
Cheltenham. Tenders by 19th inst. 

Bray (Ireland). —The Urban District Council invite tenders for 
12 months' supply of goods required at the electric light works, 
including cables, carbons, house wires, switches, lamps, holders, 
incandescent lamps, etc. Specifications, etc., may be obtained from 
the Town Clerk. Tenders by May 2. 

London, 8.W.—The Westminster Electrie Supply Corporation 
invite tenders for the supply, delivery, and erection at their Duke- 
street sub-station of high-tension switchboard and low-tension switch- 
board. Specifications, etc., may be obtained from Messrs. Kennedy 
and Jenkin, 17, Victoria-street, Westminster, S. W. Tenders before 
10 &.m. on April 18. 


Hammersmith.—The Borough Council invite tenders for the 
supply of two 1,500-kw. steam turbines or slow-speed engine generat- 
ing sets with condensers, and high-pressure steam boilers with super- 
heaters, capable of evaporating a total of 40, OO0lb. of steam per hour. 
Tenders by May 18. advertisement. 

Salford.— The Oorporation invite tenders for the construction of 
partitione, iron staircase, internal and external peinting, and other 
works at the old electricity generating station, Frederick-road, 
Broughton. Particulars msy be obtained at the Borough Engineer's 
Office. Tenders by 4.30 p.m. on April 18. 

Londen County Counoil.—The Council invite tenders for erection 
of the saperatracture of the first portion ef the tramways PUE 
generating etation at Greenwich. 5 etc., may be obtaine 
at the Architect's W (Highways Seotion), Trafalgar House, 
3, Chariog-cross, S. W. "Tenders by 10 à. in. on April 26. 

Grimsby.—Tenders are required for wiring and supply of fittin 
for the electrical installation at the Alderman Dobson Schools in 
Harold.street, Grimsby, for the Education Oommitteé. Specification 
may be obtained from Mr. W. A. Vignoles, M. I. R. E., borough elec- 
trical engineer, Corporation Electricity Works, Grimsby. Tenders not 
later than first post on April 18. 

Park Royal.—The Directors of the Great Western Railway invite 
tenders for motor- generators, natural-draught cooling towers, elec- 
trically-driven and hand-driven overhead travelling crancs and run- 
ways, conveyors, etc. Specifications, etc., can be obtained at the 
offices of the consulting engineers, Messrs. Kennedy and Jenkin, 17, 
Victoria-street, London, S. W. Tenders by April 26. Ses advertisement 
in former issue, 

Dublin.—The Lighting Committee invite tenders for the supply 
end erection of a steam generating three-phase extra-high pressure ect 
of plant, consistiag of Belli s engine and (oodensing plaut, combined 
with alternators of the make of either Dok - K · rr. Electric Construc- 
tion. Oerlikon, or Westioghouse, s zə 1,000 kw., 1250 kw., or 
1,500 kw., whichever can be delivered most quickly, steam snd 
exhaust piping, and extensioa to switchboard. ‘Lenders by May 9. 
See advertisement. : 

Antwerp.—The Board of Trade have received through the Foreiga 
Office from H.M. C.nsol-General at Antwerp, a dispatch stating that 
the Muoicipal'ty of Aotwerp will proceed on 26th iust. to the public 
adjudication of the tenders submitted for the electric lighting of the 
Flemish Thestrein that town. The deposit psyable on esch tender is 
£200. A copy of specification, enclored with the disrateb, may he 
seen on application at the Commercial Ioie!ligence Branch of the 
Be ard of Trade any day between 10 a.m. and 5 p.m., and on Satur- 
days 10 s.m. and 1 p.m. 

London County Council Tramways.—The London County 
Council invite tenders for the followiog switchgear—namely : (a) one 
extra-high-tension three-phase board, with operating table and iostru- 
ment board; (b) one low-tension combined direct-curient and three- 
phase board; (c) one combined extra high-tension and low-tension 
dub- station board ; and (47) one extra high-tension and Jow-tension 
t · ane former board; and for the erection and connect:ng-up of the 
same at the Council's electricity generating station, Greenwich. 
Tenders by May 17. See advertisement. 

Cuba.—The Directorate-General of Communications, Havana, invite 
tenders for the establishment aud working of a telephone system ia the 
town of Guantánamo. A provisional deposit of ol. (or about £41) 
is required to qualify any tender. The concession is subject to the 
provision of the Roysl decree of May 10, 1890, and the sheet of general 
conditions of same date regarding the concession for telephone systems, 
such corrections being understood as may be necessary for adaptation 
to the existing régime. Thecompetition will turn upon the peroentage 
of the total takings (not lees than 6 per cent.) which the concessionaire 
undertakes to psy to the Government. 


NatalL—The Government of Natal are penc to receive tenders 
for the supply, erection, and completion (including maintenance for 
three months) of the equipment of ground and firet floors of Railway 
Customs Bonded Warehouse, Port Natal, with a complete system of 
electric telpherage. Plans, outline specification, conditions, and form 
of tender may be obtained on payment of £5. 5e. from the t- 
General for Natal, 26, Victoria-street, S. W., or from the Harbour 
Eogineer, Natal. Tenders, iu sealed covers, endorsed '' Tender for 
Electrica] Equipment of Reilway Customs Bonded Warehouse, Port 
Natal," are to be furnished in duplicate, addressed to the Agent- 
General, as above, or to the Chairman, Tender Board, Pietermaritzburg, 
Natal. Tenders close both in London and Natal on May 9. 


Genoa. —AÀ dispatch has been received at the Board of Trade from 
H.M. OConsul.General at Genoa forwarding translations of notices 
calling for tenders for the supply to the Italian Navy of indiarubber 
goods and fittings to the estimated total value of 40,000 lire (about 
£1,600), and of electrical material to the estimated value of 20,159 lire 
(about £806), to be delivered at the Royal Arsenals of Spezia, Naples, 
Venice, Taranto, and Uastellamare as required. Tenders will be opened 
at 11 a.m. ou April 13 for the ivdiarubber 8, and at 11 a.m. on 
26th inst. for the electrical materials. e special conditions of 
contract may be seen at the Ministry of Marine (Contracts Office), 
Rome, at the General Directorates of the Royal Arsenals at Spezia, 
Naples, Venice, and Taranto, at the Technical Office of the Navy at 
Genoa, and at the principal Chambers of Commerce in Italy. 


RESULTS OF TENDERS. 


Fareham.—The Urban District Council have accepted the tender 
of J. Fraser and Co. for supply of a new boiler for the electric light 
works, at £360. 

Warrington.—The Borough Council have accepted the tender of 
the British Thomson-Houston Company, Limited, Rugby, for one 
year's supply of electrical motors. 
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Sparkhill (near Birmingham) .— The Yardley Rural District 
Council have accepted the tender of Ourtis and Morand, Bromsgrove- 
street, Birmingham, for the maintenance of fire- alarm installation. 

Hackney.—The Guardians have accepted the tender of Messrs. 
Jackson Bros., Broadway, Plaistow, E., 8. 18s., for lighting with 
electricity the casual wards and other buildings in course of erection 
in Gainsborough-road. 

War Office. —The Army Council have placed an order with Messrs. 
Bruce Peebles and Co , Limited, Edinburgh, for the motor equipment 
of the Small-Arms Factory, Enfield Lock. The vontract will comprise 
about 1,000 h.p. in motors. 

Glasgow.—The Corporation have accepted the tender of Archibald 
Low, 78. Merkland.street, Partick, Glasgow, at £2,705. 2s. 5d., for 
mains, cables, switchboard, distribution boards, wiring, and accessories 
for transmission of electric power to motors, and for lighting at Dalmuir 
outfall works. 

Canterbury —The City Council have accepted the tender of 
Pritchetts and Gold, Feltham, Middlesex. for new battery of accumu- 
lators, at £565, the firm undertaking to maintain the battery at 
90 per cent. of the original capacity for term of 10 years for an annual 
payment of £80. 

Leek.—The Urban District Council have accepted the following 
tenders for supply of electricity meters: Reason Manufacturing 
Company, Limited, Lewes-road, Brighton, meters up to and including 
10 amperes ; Chamberlain and Hookham, Limited, New Barthomolew- 
street, Birmingham, meters abeve 10 amperes. l 

Broughty Ferry.—The Town Council have accepted the following 
offers in connection with the extension of the electric lighting mains to 
Barnhill and Seafield districts: cables, St. Helens Cable Company, 
£502 ; bitumen, W. H. Keys, West Bromwich, £7. 68. per ton; 
timber, Suttie Bros., Broughty Ferry, 7s. 54d. and 2s. 54d. per 100ft. 
run. 

Maidenhead.—The Corporation have accepted the fcllowing tenders 
for the supply of stores to the electric power station for 12 months, 
ending rch 31, 1905; General Electric Company, 71, Queen 
Vietoria-street, E.C., and Johnson and Phillip; Old Charlton, for 
lamps, globes, burners, eto.; Mr. Chae. Balting, Msidenhead, tools, 
ironmongery, engine-100m and general stores. 

Aro Lamps.—The British Thomson-Houston Company, Limited, 
report the following orders for arc lamps: West Ham Oorporation— 
195 oont inuous-· ourrent double-carbon open a'c lamps for street lighting; 
North-Eastern Railway—285 110-volt continuous-current multiple- 

enclosed arc lamps for lighting workshops, 600 74-ampere multiple 
alternating enclosed arc lamps, 40 cycles, for lighting railway stations, 
100 compensators for operating the alternating-current lamps from a 
250-volt circuit. 

Engines and Dynamos.—Messrs. Browett, Lindley, and Co, 
Limited, report the receipt of the following orders: Messrs. W. P. 
Theermann and Co., Manchester, for au 80-kw. engine and dynamo 
for Messrs. Porrits, Sunny Bank Mills, Helmshore; the British 
Westinghouse Electric and Manufacturing Company, Limited, for a 
150 kw. engine for the Longford Wire Company, Warrington ; Messrs. 
J. M. Sumner and Co., for a 250-h. p. engine for Russia; the New 

-Explosives Company, Stowmarket, for a 50-kw. engine for dynamo 
driving ; and the Electrical Company, London, for a standard 60-kw. 
engine for the Irwell Bank Spinning Company. 

Poplar.—The Council have received the following tenders for the 
supply and erection of five three-phase alternating-current motor- 
generators, three switchboards (three-phass, alternating and direct 
current), hand travelling cranes : 

Motor-generators—viz , two 250-kw. sets, two 500-kw. sets, and 


contingencies, 

Electrical Company ..................... e e £7,592 0 0 
British Thomson-Houston Company ................... =æ... 3, 328 0 0 
British Westinghouso Company .......... . 8,345 0 0 
Dick, Kerr, and Oo. ....... —————— — 8,632 0 0 
Mather and Platt, Limited .......................... sess 8,740 0 0 
Bruce Peebles and Oo., Limited ...................... . .. . 9,060 10 0 

Ditto (alternative tender) (accepted) . 7,815 10 0 
General Electric Company, Limited - 9,060 0 0 
Johnson and Philibfde UO. 9.205 0 0 
r -... 9,661 0 0 
Electric Construction Oomp ang . 10,075 0 0 

Switchboards and gear. 
Johnson and Phillifds;ʒñöo . . . 2970 0 0 
OCowans, Limited, Manchester (accepted) .. ............... 5,078 10 0 
Kelvin and J. White. . . . 3.297 12 6 
Ferranti, Limited ..:... 5, 1 ra ]ĩ;˙V0E 4600 0 0 
Siemens Bros. and Oo. ...................... een nee 4670 0 0 
Electric Oonstruction Com pan g ee 4557 0 0 
British Thomson-Houston Company ...................... . 4930 0 0 
Two 15-ton hand travelling cranes for sub-stations. 

J. Oarrick and, Sons, Edinburgh ............................-. 5612 0 0 
Oarrick and Ritchie, Edinburgh (accepted) . 560 0 0 
J. Hitchen, Hifi... eive narrans 8 550 0 0 
Marshall, Fleming, and Jack, Motherwell.................. 555 0 0 
J. Spencer, Manchester . . 680 0 0 
Pickerings, Limited, Stockton 641 0 0 
Hunter and English, BoW) E O 690 0 0 


The Spen Valley Tramway Dispute.—In reference to the 
difficulty in the working of the Spen Valley tremway system, owing 
toa dispute between the traction company and the Heckmondwixe 
District Oouncil regarding the rate of payment to be made to the latter 
for eurrent, the Board of Trade have replied to the company that they 
cannot interfere with the sgreement between the two parties, l 


Slough Urban District Council it was explained that 
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TRACTION. 


Wicklow. —Naotioe ia published of an intended application for power 
to construct tramways. 

Salford.—The Corporation are recommended by the Tramways Com- 
mittee to purchase 20 additional cars. 

Motherwell.—Owing to the success of thé electrico tramways, the 
company have resolved to double the line of rails in Hamilton-road and 
Brandon.street. 

Bradford.—The proposal that the resolution of the City Council to 
take over the Shipley tramways should be rescinded was defeated at 
Tuesday's meeting. 

Metropolitan Electric Tramways.—Letters of allotment for the 
issue of 44 per cent. debenture stock to the amount of £360,000 have 
been posted by the company. 

Great Northern, Piccadilly, and Brompton Railway.—Con. 
siderable progress is being made with the construction of this railway. 
The tunnelling is now almost complete. 

Fareham.—4At the meeting of the District Council plans for the 
generating station and workshops in connection with the new tramway 
scheme were submitted by the surveyor and approved. 

WalsalL—During the five weeks ending the And inst. the Oor- 
poration tramways carried 395,029 passengers, the receipts being 
£2,200. 17s., and averaging 8:87d. per cer per mile run. 

Rotherham.—Some officials of the Sheffield Corporation are about 
to confer with the Corporation in regard to the pro conneotion of 
the Rotherham and Sheffield tramway systems at Tinsley. 

Perth.—The Town Council have disapproved of the action of the 
Special Provisional Order Committee in deciding to request additional 
borrowing powers for tramway purposes to the extent of £10,000. 


Wolverhampton.—The new Lorain tramway route from Wolver- 
hampton to the borough boundary at Moseley village was opened on 
Saturday. An eight minutes’ service of cars was maintained during 
the day. 

Torquay.—A committee of residents has decided to present a 
petition to the House of Lords against the tramway scheme, alleging 
that it is unnecessary, and would depreciate the value of house 
property. 

Airdrie.—At the monthly meeting of this Council it was resolved 
toask the tramway company, in the event of an early extension of 
their line to Olarkston, to double the line in the centre of Airdrie at 
the same time. : 

Rhondda Tramways.—It is stated that the Rhondda District 
Council have now arranged terms with the British Electric Traction 
Company for the purchase of the portions of the tramways, stables, 
etc., within their district. | 

Clacton and St. Osyth Light Railway.—The Board of Trade 
has, after modification, confirmed the order made by tbe Light 
Railway Commissioners authorising the construction of light railways 
from 8t. Osyth to Olacton-on-Bes. 

Proposed Light Railway.—At the last meeting of the Gloucester. 
shire County Council a special committee was formed to report on the 

ro scheme for a light railway from Gloucester to Worcester. 
Ihe district is badly served except by road. 

London United Electric Tramways.—At the last meeting of the 
the allegation as 
to the Council requiring an 80ft. road had arisen from the Council 
being confueed with another local authority. 

Hull.—There are 16 covered tramcars now working, and others are 
in course of construction. The road at the bridge on the Holdernese- 
road is being lowered to accommodate the double-decker, and covered 
cars are also to be introduced on to the Hedon-road. 


Sowerby Bridge.—At the last meeting of the District Council the 
plan and letter from the Halifax Corporation asking for the Council's 
consent to the proposed doubling of the tramway in Bolton-brow was 
again considered in committee, but the Oouncil could not see their way 
to give the required consent. 

Wednesbury.—The Town Council have decided to o any 
farther extension of the license of the South Staffordshire Tramways 
Company for the use of steam on their route, and have appointed the 
mayor and town clerk asa deputation to wait upon the Board of Trade 
and explain the Council's views. : 

Liverpool.—We have received a copy of the Mal nri official 
tramway hand-book, published at the exceedingly modest price of 1d. 
Its sixty odd pages are simply crammed with usefal and interesting 
information concerning the service and the city, supplemented by a 
couple of excellent reference maps. 

Croydon.—The British Electric Traction Company has obtained | 
subject to the sanction of the Boerd of Trade, an amendment in the 
by-laws of the tramways which will enable, during icclement weather, 
six or eigEt paseengers respectively in excess of the seating accommo- 
dation to use the interior of the single-truck and bogie-truck cars, 

Stourport.—At the last meeting of the Urban District Oouncil a 
letter was read from the Board of Trade sanctioning the by-laws for 
overhead wires in the district, and stating that the electric tramways 
wha es had asked for their wires to be exempt for five years. It wss 
required that no overhead wires should be less than dOft. from the 


ground. 
Electric Traction on Railways.—Mr. T. R. Thompson and Mr. 

Robert Forrest, directors of the Barry Railway Oompany, Mr. Richard 

Evans, general manager, Mr. Waddell, engineer to the company, and 


Mr, J. H. Hoegood, locomotive superintendent, are paying an extended 
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re to the Continent for the purpose of studying electric traction on 
railways. 

Royton. —The District Council resolved at its last meeting that the 
deal of the Council be affixed to an agreement with the Corporation of 
Oldham relative to the purchase, construction, and working of 
tramways in Royton. It was als» decided to make application to the 
cas of Trade for power to borrow money for the construction of 

mwaye. 


Covered Cars.—It was noted at Glaegow that during the two or 
three weeks that a double-decked tramcar had been running, the fares 
from it amounting to £1 a day more than from any other car on the 
route. In Li l the drawings from covered cars work out at an 
increase at the rate of £200 per car per annum as compired with 
uncovered cars. 


Liversedge.—The District Council have decided to enquire of the 
British Electric Traction Company when they intend to complete the 
Hightown section of tramways by connecting the same with the Oleck- 
heaton section via Mainbottom. Negotiations are in p ss with the 
Yorkshire Electric Power Company with the view to the supply of 
electrical energy. 


Worcester Tramways.—Mr. Robert Doyle, lof the Worcester 
Tramways, Limited, has written the Board of Trade stating that 
the company has under consideration the wishes of the Corpora- 
tion and the citizens of Worcester for the construction of the Bath 
road line, and every effort is being exerted to oarry out, if praoticable, 
the work within the period limited (three months). 


Scarborough.—At the last meeting of the Corpora tion it was 
reported that the difficulties between the Tramways Compeny and the 
Aquarium Company had been satisfactorily settled, and that the Board 
of Trade had accepted the responsibility of satisfying themselves 
with regard to the strength of the roof of that struoture before the 
tramways were allowed to run over the Aquarium top. 

Lowestoft.—The tramway returns up to April 9 were: receipts, 
£7,535. 7s. 11d.; passengers, 1,676,994; mileage, 195,043; receipts 
per day, £28. 13s. The Great Eastern Railway have consented to the 
erection of a passenger shelter on their land in front of the Central 
railway station at an annual rent of 25. The question of the curves 
into the car-sheds has been referred back by the Corporation to the 
committee. 


Lancs-Yorks Railway.—The electric service has been suspended 
for a few days in order that one or two small aJjustmenta may be 
made iu the equipment, which can be quickly done. It is officially 
notified that there is no defect in the system. The company carried 
out the promise for speedier running on Sunday, and the distance 
between Formby and Liverpool was covered in 25 minutes, special 
engines being used. 

Halifax.—A trial has been made of an improved top. The idea 
is to so construct the sides of the car on the roof that they shall be at 
once a security to the passenger from anything in the shape of an 
overhanging pole, etc.. and alao a shelter from the wind. The 
improved addition is the work of employés in the Halifax tramway 
depôt, carried out under the direction of the manager, Mr. F. Spencer. 
Everything passed off satisfactorily on an experimental trip. 


Chester.—The preliminary returns of the trams to the end of the 
Corporation year, March 25, show a sarpa after ing all working 
expenses, the interest and sinking fand charges, in ading £805 to the 
last-named fund, of over £300. It is estimated that the profits made 
during the period between March 25 and April 6—the date on which 
the trams first year closed will bring the total profit for the year up 
to £350. The details are: ld. tickets, 1.878,808 ; 2d. tickets, 
141,849 ; scholars’ tickets, 18,068 ; workmen's tickets, 51,377 —total 
passengers, 2,070,096. The total receipts were £9,178. 14s. 7d. 


Leeds.—At a meeting of the Tramways Traffic Sub-Committee 
retarns as to tramway fares and the cost of compensation for accidents 
were presented. The total amount paid as compensation for damage 
and personal injuries during the year ending March 25, 1903, was 
£2,197. 10s. bd., equal to 83 per cent., or 16s. 7d. for every £1(0 of 
the receipts. In the year just clo:ed the amount was only £766. 
12s. 7d., being ‘27 per cent., or bs. 4d. for every £100 of receipts. 
The total car receipts for the year amounted to £277,665, and the 
increase of £15,000 is attributed in great measure to the introduction 
of overlapping stages, and to some extent from the Id. fares, which on 
some of the routes have led to an encouraging inorease of revenue. 


Municipal and Private Lines.—Ths Manchester and Glasgow 
Corporations have communicated with a number of corporations in 
regard to the successful applioation in the House of Lords by the 
Tyneside Tramways Company for compulsory ruaning powers over 
practically the whole of the Newcastle Corporation tramways, suggest. 
ing that a conference on the subject be held at the Westminster Palace 
Hotel on April 19, and inviting the committees co send ropresentatives 
to the conference. An announcement has been issued from the Private 
Bill Office of the House of Commons that the Newcastle Corporation 
have lodged a petition against the Tyneside Tramways and Tramroads 
Bill, which originated in the House of Lords, and has passed tbe various 
atages in the Upper House. 

Glasgow-Paisley.—The deadlock between the Corporation and the 
company has not yet been removed. The subject was referred to at 
the meeting of the Corporation the other day. Inu reply to a question 
the convener of the tramways department said that they had intende 
to open the car service to Paisley Cross, leaving the financial arrange- 


offered by them to have their Jer covered at Lloyd's, the limit for any 
one accident to be £2,500, and the indemnity for the year to be £25,000. 


Birm —The City Oouneil have adopted the report of 
the Electric Supply Committee, recommending that sanction be sought 
to a loan of £441,142 for the first equipment of Summer-lane generat- 
ing station, undergrouad cable, eto., and that the committee be 
autho to proceed with the work. In connection with the elec- 
trical equipment and working of the tramways running between Birm- 
iogham and Dudley, through Smethwick and Oldbury, two power 
stations are to be erected, one at Smethwick and the other at Oldbury, 
at an estimated cost of over £100,000. The plant, it is said, will cost 
something like £50,000, and will be laid down'with the view to the 
generation of clectricityjfor use on the tramways, and for public and 
private lighting purposes, An clectric tramway is also shortly to be 
constructed between Old Hill and Blackheath at an estimated cost of 

Belfast..—At a merang of the Law Committee of the Corporation 
held on Monday, the reply of the directors of the Belfast Street Tram- 
ways Company to the terms of the proposed agreement as amended by 
the Corporation was considered. e company have ME dm praoti- 
cally all the amendments proposed by the Oorporation. ey are also 
willing to accept the latter's pro in regard to the Sydenham and 
Ligoniel lines, with the exception that they ask for the cost of the lines 
to the company plus 10 percent. instead of their value when taken over by 
the Corporation plus 10 per cent. There are still, however, one or two 
important points of difference which stand in the way of a settlement. 
The Corporation offer three years’ net profite on the basis of the average 
prone for the last five years. The directors, who had originally asked 

r 54 years’ profits, based on the average annual profits for the last 
seven years, now exprees their willingness to accept 34 years’ net 
profits, but they adhere to the seven years as & basis. It is understood 
that the Law Committee decided to recommend the rl arp to 
adhere to three years’ net profits on the basis of the profits for the last 
five years, bat to to the rate of interest on any outstanding 
purchase money being 44 per cent. 

Seuthport.—On Monday an interesting experiment in connection 
with the Southport tramway service was commenced, and will be con- 
tinued for the remainder of the week. This is the introduction of one 
of the tramway company’s cars upon the Corporation route, and the 
transfer of a Corporation car to the Churchtown and Orown Hotel 
route—a mutual exchange entered upon with the view of providing 
relative information as to the oost of the electricity required to run the 
cars on the two systems, The Southport Oorporation cars are farnished 
with two motors, while the company’s cars have only one, and there 
is a consequent reduction of the quantity of current required by the 
latter. The company’s cars were at first ran with two motors, but it 
was found advisable to introduce the one-motor principle. The Oor- 

ration cars have a more difficult route to cover, and the time allowed 
or the corresponding stages is less. Though there is an appreciable 
saving of current by the usa of one motor, the available speed is 
insufficient to com the distance in the scheduled time, and it is 
regarded as probable that, should it be decided to change the motors, 
a compromise will be effected between the present instruments in vogue 
on each aystem and & new style of motor adopted. 

Automatic Railway Signalling. — The automatic signalling 
apparatus which has been iostalled on the main line of the North- 
Eastern Railway between Alne and Thirsk by the Hall Automatic 
Signalling Company, cf New York and Chicago, was put in service on 


Sunday. This is the first installation of automatic. signalling in Great 
Britain. The system is one of electric control and mechanical opera- 
tion. Each s'gual column is fitted with a small apparatus operated by 


carbonic acid gas for lowering the semaphores, the mechanism being set 
in motion by an electric current conveyed to the signal columns by 
track batteries which are operated by the passage of the trains over the 
metals, all of which have been bonded and supplied with a current of 
electrisity. While a train is on a section it cuts off the current 
from the columns, and holds the semaphores of two sections to 
its rear at danger, and no succeeding train can get a clear signal 
until its predecessor has passed over two sections in front of it. 
There is an additional element of safety provided by the fact that 
the normal position of the signal will always automatically be at 
danger, so that in the event of any train meeting with a mishap it 
holds the line for two blocks behind at danger, it beiog im ible for 
a train to enter those sections except in the face of the signal. For the 
present the automatic service will be worked concurrently with the 
existing mechanical signals, and a man will be stationed at eash auto- 
mstio semaphore to report on its working. The patent automatic 
sigualling apparatus, which has been devised by Mr. W. L. Raven, 
assistant mechanical engiaeer of the North-Eastera Railway Company, 
has been adapted to each signal. 


LIGHTING AND GENERAL. 


Nelson.— Steps are to be taken to extend the electric lighting area. 

Dewsbury.—Mr. Peace has been elected a member of the Electricity 
Committee. 

Glastonbury.—An electric lighting provisional order has been 
granted by the Board of Trade. 

Hereford.—The Town Council have received sanction to a loan of 
£500 for electrio light extensions. 


Bury.—The Council have instructed the electrical engineer, in 
erecting any arc lamps in the future, to fix 800-c.p. lamps. 

Elland.—An enquiry has been held into the application of the 
District Council to borrow £4,000 for the purposes of electric lighting. 

Wakefield. —The Electricity Committee have decided to red une tha 
charge per unit to 4d, and to abolish meter rent, this to take effect iy 
July next. 


ment between the company and the Oorporation for future con- 
sideration, but were now unable to do so, If they did not agree with 
the company as to terms. they had power to go to the Board of Trade. 
It is stated that negotiations are at a standetill. The Corporation have 
accepted an offer by the Electric and Genera! Assurance, Limited, who 
undertake for one year the third-party risks for a premium of £14,000, 
payable in four quarterly instalments, and, in addition to the security 
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Manchester.—On Wednesday the Council sanctioned a propoeal to 
borrow £1365,00C for additional works in connection with the electricity 
department. 

Armagh.—The Machinery Committee of the Asylum Board are con- 
sidering a suggestion to purchase another engine and dynamo combined 
as a stand-by. 


St. Annes.—The Council have received sanction toa loan of $4,000 


for electric lighting mains. The period of repayment has been extended 
from 23 to 50 years. | ; 

Southport.—The Electricity Committee expect to be in a position 
to hand the sum of £2,000 towards the relief of the rates for the year 
ending March, 1905. 

Maidstone. —Electric mains are to be extended at an estimated cost 
of £55, £42, and £480 respectively. The latter extension will enable 
the sanatorium to be lighted. R 

Helyhead.—Mr. Price White, the consulting electric engineer, has 
taken in hand a scheme of public lighting by electricity to every public 
lamp with the urban district. 

Oldbury.—Plans submitted by the British Electric Traction Oom- 
pany for the erection of an electric power station at Dudley-road, 

Idbury, have been approved. 


referred back to committee (noticed in our issue of April 1), and will 
proceed with the additions to the electrical plant at a cost of £5,000. 


Northwich.—An extraordinary meeting of shareholders in the 
Northwich Electric Supply Company has been called to authorise the 
transfer of the undertaking to the Cheshire Electricity and Power.Gas 
Oompany. 

yrs eise tin Tuesday, Alderman Alfred Peace, J.P., chairman 
of the Bridgwater and District Eleccric Supply and Traction Company, 
„laid the corner stone of the power station, which is being erected on a 

site in Mount. i | 

Penszanoe. —The Board of Trade have issued an electric lighting pro. 
visional order to the Penzance and District Electric Supply Company, 
Limited, whose registered office is at the office of Mr. J. 
solicitor, Penzance. p | 

Linoolnshire and Yorkshire Electric Power Bill.—It is under- 
stood that the promoters of the Lincolnshire and Yorkshire Electric 
Power Bill have withdrawn their measure from the House of Oommons 
for the present session, 

Middlesbrough. — The Electric Lighting Committee's recommenda- 
tion that a rate of 4d. per unit be offered to. consumers as an alternative 
to the pen maximum demand system was disoussed on Tuesday, and 
referred back to committee. 

Felixstowe. —The following extensions are to be put in band at 
once: (1) two feeders (estimated cost, £1,200) ; (2) extension of build- 
ings (£550) ; (3) switchboard additions and remodelling to be carrie 1 
out by the company (£300). 

Birmingham.—The City Council on Tuesday authorised the 
Electric Supply Committee to proceed with the scheme for establish- 
ing electric lat and power stations in various parts of the city, details 
of which we have already noted. 

Runwen (Eesex) — The rector, having experienced trouble in 
getting bell-ringers, has had fixed in his belfry an automaton connected 
with the electric current used for lighting. The church bells are now 
rung with perfect precision and order. 

Chepstow.—The electric light installation was formally opened on 
Saturday by Mr. Henry Clay, of Piercefield Park. Extensive premises 
have been built by Messrs. J. and G. Griffiths and an up-to date plant 
laid down by the Silvertown Electrical Company. 

Berwiok.—The formal opening of the Urban Electric Supply Com- 
peny's power station and works took I last week. e engines 
were started by the Mayoress, Mrs. A. O. Burn. The works have 
been running smoothly for fully six months past. 

Indo-European Telegraph Co,—The directors recommend a divi- 
dend for the six months ended Dec. 31 of 17s. 6d. per share (making 
with the interim dividend already paid 6 per cent.) and a bonus of 20s. 
per share, both tax free, in all 10 per cent. for the year. 


Louth.—The Oouncil are considering + popei of the Electric 
Lighting Committee that £17,000 be borrowed in order to carry out an 
agreement proposed by the National Electric Construction Company, 
Limited, for introducing electric light and power into the borough. 


Wisbech.—The Town Council have eealed the contract with the 
National Electric Construction Company, Limited, for the supply of 
electric lighting in the town. Messrs. R. Hammond and Sons are the 
engineers, and an application will be made for sanction to a loan of 
£25,000. 

Halifax. —The Education Committee have been authorised to spend 
£450 on the necessary equipment for classes in electrical var aap at 
the technical school. A Wed. plate has just been cast for another 
1,400.i.h.p. engine, which Messrs. Pollit and Wigzell are making for 
the generating station. 

Dudley.—The number of electrical units supplied from the gene- 
rating station during the past year was 1,729,994, showing an increase 
of 560,000 upon the output of the previous year. The cost bas been 
£5,700. It is stated that the public lighting has improved where the 
lamps have been removed from the tramway poles. 

Sales of Plant.—Particulars will be found in another column of 
the sale by the East Ham Urban District Council of a 150-i.h. p. croes- 
compound engine by John Musgrave and Sons, Bolton, direct coupled 
toa 100-kw. Dick- Kerr direct-current generator ; and of others referring 
to gas-engines, dynamos, ete., and to special portable accumulators. 

Anglo-American Telegraph Co.—The directors, after placing 
£6,000 to the renewal fund, have declared an interim dividend for the 


past year of 12s. 6d. per cent. on the ordin 
cent. to the preferred stock. A year ago 
cent. on the ordinary stock and 30s. per cent. on the preferred stock. 


e. —The District Council have caren to the minute: 


V. Thomas, 


stock, giving 25s. per 
the distribution was 15e. Ser 


Gorton.—Representatives of the District Council have interviewed 
the Electrici mmittee of the Manchester Corporation, and offered 
the lease of the Gorton electrio lighting order for & period of 21 years, 
subject to the Corporation paying a sum of £500. The deputation 
was informed that the matter should receive early and careful con- 
sideration. 

Leigh.—The ze and Eleotricity Committee have en 
Mr. G. F, Metzger, of ehester, to report and advise as to what 
steps should be taken to effect the most efficient economical working of 
the electrical undertaking in the future. The committee have also 
withdrawn for the present the application for sanction to borrow 
£8,030 for extensions at the electricity works. 


Londonderry.—The electrical engineer reported on Monday upon 
several cable breakdowns, and submitted a scheme whereby these may 
be reduced by connecting the public arc lamps to the private lighting 
system. He also recommended that half the lampe be transferred at 
once, at an estimated expenditure of £170, and that the remainder be 
connected at a later date. The matter was adjourned for a fortnight. 


Airdrie.—The directors of the Pampherston Oilworks have placed 
an electrical installation amounting to over 1,500 b.p. with Messrs. 
Bruce Peebles and Oo., Limited. The installation consist of two 
750-h.p. high-speed engines coupled direct to alternators, and will 
comprise in the first instance between 50 and 60 large motors, The 
whole work will be carried out on the three-phase alternating-current 
system. 

Kensington. —The following . show the number of lamps 
used for lighting the streets in the borough: electric arc lampe, 114 ; 
refuge lampe, 42; ordinary lamps, 4,530—total, 4,186. In addition 
to the public lamps mentioned, there are 72 private lampe erected on 
the public footways or in other public tions which are lighted, 
extinguished, and cleaned by the Oouncil's men at the cost of the 
owners of the lamps. ‘i . 

ee . pu now 501 cang igeri oun the fee The 
necessity of exten e present switc ery is being urged, 
as in the immediate future provision must be made for ATL 
traction switchboard and also a high-tension switchboard for the 
lighting of Morriston. A sub-committee will deal with the matter. 
It has been decided to invite tenders for the supply of 1,000 tons of 
coal for the generating station. 

Blaydon.—In a previous issue we noted that a committee of the 
District Council were considering communications from the Priestman 
Power Oompany, Limited, and from the County of Durham Electrical 
Power Distribution Company, Limited. The following resolution has 
now been passed by the Council: ‘‘Seeing that the committee have 
not come to any definite decision in the matter, the Council cannot see 
their way clear to accept either proposals at the present time.” 


Dunfermline.—Difficulties have arisen in connection with tho 
erection of the Fife Power Company's electric generating station at 
Townhill, Dunfermline, between the Dunfermline Town Council and 
some of the pops as to the supplyin of water to the company 
for the use of their engines from the Town the question at nd 
being to whom does the loch belong. Oae of the porres, it is 
stated, claims absolute right, while the others repudiate this. Itis 
thought that the matter will be amicably settled. 


Yarmouth.—The Town Council will light Fish Wharf and will find 
£300 for the purpose out of electric lighting revenue, provided £120 
be borne by the Fish Wharf Committee. The resident electrical 
engineer in his last report states that during the past month 21 new 
consumers were connected to the mains, representing 677 8-c.p. lamps. 
There are now connected to the mains 485 consumers, representing 
23,896 8-c.p. lamps. Extensions of mains are to be carried out in 
London-road South to about opposite Kirkley Cemetery. 


Bursiem.—The chairman of the Electric Lighting Coramittee (Mr. 
Willett) having found that his duties as chairman of the Education 
Committee required so much time and attention, has resigned, and 
Mr. Davidson has been appointed chairman of the committee. The 
electrical engineer has submitted. plans for a steam-driven plant to be 
erected on the site in Scotia-road. This has been approved by the 
committee, and application is to be made for sanction to borrow 
£21,000 to provide funds for the erection of a steam-driven electric 
lighting plant. 

Walton-on-Naze.—The question of improving the public lighting 
on the Parade and in High-screet having been considered in copjuno- 
tion with suggestions made by the Ooast Development Company, the 
Urban District Council last week resolved to offer the company 106. 
per annum extra for each of 20 public lights to be fitted up with one- 
quarter am lampe, the same as now used at the end of Saville- 
street, the lamps to be maintained at the expense of the company in 
the same manner as the other lamps, and the Oouncil to contribute 
£2. 10s. towards the initial oost, 


Oriental Telephone and Electric Co.— The directors have 
resolved to recommend to the shareholders at the annual general 
meeting to be held 27th iust., and subject to final audit of the accounts, 
the psyment of the following dividends: at the rate of 6 per cent. per 
annum on the preference shares for the period ending Dec. 31 last, fees 
ine^me tax; a final dividend of 34 per cent. on the ordinary shares, 
free of income tax, making a total of 64 per cent. for the year. The 
warrants will be posted on the 30th inst. The share transfer books of 
the company will be closed from the 16th to the 27th inst., both days 
inclusive. 

Derby.—The Town Council have fixed the maximum price for 
electric current under the sliding scale system of supply at 5d. per 
unit instead of 55d. per unit, as at present. This resolution will affect 
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the smaller consumera now paying 54d. The following estimate of 
. expenditure on capital account for the year ending March 31, 1905, 
has been prepared by the electrical engineer ani approved by the com- 
mittee—viz., mains, £3,000 ; services, £600 ; motors for hire, £1,800 ; 
extension of lightiog board, £60; meters, £400: telephones to sub- 
stations, £40 ; sundries and contingencies, £600—total, £6,500. 

Hastings.— Last week a recommendation by the Electricity Com- 
mittee was agreed to to light the four lamps proposed to be placed in 
St. Helen’s Park-road, between Hilleide-road and Valchurst, by 
incandescent electric lights instead of by gas, there being an electric 
main in the road from which current could be obtained, the cost of 
wiring and fitting each lamp being put at £3, and of lighting each 
lamp per annum £3. 10s. e Town Council have oonsented to the 
placing of sn underground telegraphio line by the General Poet Office, 
on condition that any damage done in the placing or maintenance of 
the line be made good. 

Now Branch.—The Reason Manufacturing Company, Limited, of 
Brighton, have decided to much Meal A their street-lighting depart- 
ment. They have engaged Mr. Haydn T. Harrison, M. I. E. E., who is 
well known in connection with this branch of the business, to manage 
the department, and have opened offices at 11, Victoria-street, S. W., 
where all enquiries should be sent. We are informed that it is the 
intention of the company to undertake all classes of electric street- 
lighting, and that they will shortly be issuing a pamphlet which will 
illustrate many novelties for increasing the efficiency and reducing the 
cost of street illumination by electricity. 

Folkestone.—At the last meeting of the Electric Lighting Oom- 
mittee the Town Olerk reported that he was satisfied that power for 
the erection by the Folkestone Electricity Supply Company of over- 
ground pillars was given by the Folkestone Electric Lighting Order of 
1896, which order had been transferred to the oompany. The Borough 
Sarveyor reported that these pillars would be objectionable, and 1 
had seen the manager of the Folkestone Elec: ricity Supply Company 
thereon, and suggested that an underground chamber in place thereof 
would be preferable, and with his suggestion the company agreed. The 
committee agreed to the construction of such underground chamber. 

Worthing.—The proposed applications for sanction to borrow certain 
sums for street improvements and electric lighting purposes bave been 
deferred till next month. The contractors have completed the work 
of reconstructing the storage battery. and the same is reported to be 
working satisfactorily. A great saving of fuel is expected to result. 
A committee is to be appointed consisting of two representatives of 
the Finance, Highways, and Electricity Committees, with the mayor as 
chairman, to consider and report upon the amount paid for street- 
lighting to the electricity undertaking, and to make recommendatione 
thereon, such representatives to be selected by the several committees. 


Margam.—An enquiry has been held into an application of the 
District Council for sanction to borrow £15,000 for purposes of electric 
lighting. Mr. Prusmann, electrical enginter of the Swansea Corpora- 
tion, gave a detailed account of the proposed electric lighting scheme, 
and said that the South Wales Electrical Power Company had practically 
agreed to supply the District Council with electric light at 14d. per 
unit to three points in the district. The commissioner said that it was 
highly improbable that the Board would sanction the loan of £15,000 
upon the present terme, and he could not see his way to recommend it; 
but he recognised that it was necessary that they should have their 
own lighting. 

Hull.—There are now over 1,000 subscribers to the municipal tele- 
phone. During the last six weeks orders for 220 telephones have been 
obtained by the canvasser, and practically the whole of the members 
of two of the principal industries of the port have agreed to become 
subscribers to the Corporation system. MI the whole of the appli- 
cante want the full service at £6. 63. and £5. 15e. for second and 
subsequent instruments. Only few iiec have been received 
for the £5 and Id. a call rate. The Henley Telegraph Works Com- 

y have completed 84 miles of the underground work, and the actual 
ying of the cables will be proceeded with this week. It is expected 
that the service will be in working order by the first week in June. 

East London and Lower Thames Electric Power Bill.—A 
Select Committee of the House of Commone, Mr. Cawley prosiding, on 
Wednesday commenced the consideration of this Bill, which is promoted 
with the object of incorporating and giving powers to a company for the 
supply of electric energy within an area of 169 square milea on either 
side of the Thames, extending from Hackney on the west to Orsett on 
the east, and from Romford on the north to the borough of Woolwich 
on the south. Petitions against the Bill have been lodged by man 
of the local authorities within the area. by the London County Oouncil, 
the London Corporation, and by electric supply companies authorised 
to supply within the districts included. The ultimate capital required 
is £2,000,000. 

Stock Exchange.—The Stock Exchange Committee have appointed 
April 20 special settling day for Consolidated Electrical Company's 
109,251 ordicary shares of £1 each fully and partly paid, Nos. 1 to 
109,251. The committee have also ordered the under-mentioned 
securities to be quoted in the official list: Mather and Platt’s further 
issue of 7,495 5 per cent. cumulative preference shares of £10 each, 
fully paid, Nos. 32,506 to 37,500 and 87,501 to 90,000; Oxford 
Electric Company's further issue of 2 500 ordinary shares of £5 each, 
fully paid, Nos. 14,511 to 16,810; Bath Electric Tramways’ 59,394 
5 per cent, cumulative preference shares of £1 each, fully paid, Nos. 1 
to 59.394, and 75,606 preferred ordinary shares of £1 each, fully paid, 
Nos. 75,001 to 150,606. 

Maidenhead.—The electrical engineer in his last report said the 
load on the station continues to rise from week to week, and looks like 
attaining the height of the winter peak again if consumers continue to 
come on at the present rate. The load had dropped to 131 kw. by the 
end of January; it has now risen again to 146 kw. Thirteen con- 
eumers have been put on since the last meeting of the committee, and 


eight applications received. The equivalent 8-c.p. lamps connected 
are now over 11,500. The Council have adopted a recommendation 
that application be made for sanction to a farther loan to oover the 
cost of the works referred to io Meesrs. Burstall and Monkhouse's last 
report, and of any additional public lighting which the Council may 
determine upon in the near future. 

Perth. —The lighting of the old Perth bridge by incandescent electric 
lampe is at present costing the lighting department £65. 10s. per 
annum, and the Electric Lighting Committee are of opinion t 
by the introduction of arc lamps a saving of over £20 could be 
effected. Consideration of the matter has been deferred until it 
is definitely ascertained whether the tramways are to be equipped 
with the electric system. Another matter to be considered is the sub- 
stitution of aro ane for the incandescent lamps in Princes-street, 
Marshall-place, and King-street. This, it is estimated, would cost 
about £25 more per «nuum than the present system, but not only 
would the lighting be better, but the extra cost would be more than 
met by the saving in other proposals, 


London Electrical Contractors’ Asséciation.—The third annual 
ke nt of the above association was held on Wedneeday evening last 
at King's Hall, Holborn Restaurant. The president, Mr. E. L. Berry, 


was in the chair, and presided over a large number of members and : 


guests. The toast-list was kept short, and was interspersed by an 
excellent musical programme, From the speeches which were made, 
we gather that the association is doing good work, and that it is 
officially recognised both by Government: departments and by local 
authorities. The arrangements for working in conjunction with the 
Electrical Mannfacturers' Assosiation are proceeding satisfactorily, and 
will conduce to the usefulness of both parties. The dinner was made 
the occasion of a presentation to Mr. E. J. Hogan, who, as hon. 
3 of the association, has done a very large amount of . pioneer - 
ing work. | 

Agencies. —Messrs, W. T. Glover and Co, Limited, electric cable 
makers, ete., Trafford Park, Manchester, have p x raa Mr. John 
Ardrey, Granville-buildings, 454, High.street, Belfast (telephone 
No. 1,134), to represent them in Ireland. A large stock of vulcanised 
wires and cables is kept in Belfast. We are informed by Messrs. 
Barry, Head, and Oo., 26, Lombard-street, E.O., that in consequence 
of Messrs. Cochran and Oo., Aunan, Limited, having gone into 
voluntary liquidation, with a view to reconstruction, their agency 
for the said company was thereby abrogated. The firm have now 
made arrangements with Mr. James Blake, of Middlesbrough-on-Tees, 
whereby they become his sole agents in London and district for the 
sale of the Blake vertical multitubular boiler, and they are also 
now in & favourable poeition to su ply vertical, oross-tube, marine, 
locomotive, Lancashire, and Cornish boi ers, 


Bootle.—The Electric Power and Lighting Oommittee have agreed 
upon the following scale of charges in lieu of the present scale: For 
private consumption—4A flat rate of 33d. per unit, with the option to 
the consumer of the demand-indicator system at 6d. per unit up to 
such an amount as would be used by 90 hours’ continuous burning at 
the average highest demand for the three separate months of each 
quarter ; 2d. per unit for any amount used in excess of the above. 
Whichever syatem be adopted by the consumer, it must operate for 
not less than 12 months. For power, heating, and similar purposes— 
2d. per unit for the first 500 units per quarter, 14d. per unit for the 
next 2,500 units per quarter, 1d. per unit for all in excess of the above. 
Ia a recent report Mr. S. B. Cottrell, of the Overhead Railway Oom- 
pany, says with regard to the Ferranti engines that in his opinion the 
set tested is fully capsble of giving a continuous output of 600 kw. 


Huddersfield. — A deputation representing the Huddersfield 
Chamber of Trade and other users of electric light in the borough 
waited upon the Huddersfield Corporation Electricity Committee last 
week for the pur of submitting reasons for a reduction in the price 
of the sapply and for a revision of the meter rents. The deputation 
presen a comparative statement showing, inter alia, the price for à 

iven number of units in Huddersfield at 44d. per unit, with a fixed 
iecount of 5 per cent., and an inoreasing extra discount from 1 
cent. for 1,000 units to 15 per cent. for 6,500. At Halifax the discount 
was shown at 5 per cent. whatever the quantity used, but the price 


per unit decreases from 4d. per unit for 1,000 units to 3d. per unit for 
6,500 units. At Heckmondwike there was a charge of 4d. unit 
through, with a fixed discount of 5 per cent., and an extra discount 


beginning at 5 per cent. for 1,600 units and ending at 15 per cent. for 
5,000 units. 

Long-Distance Telephones.—The new service between a number 
of provincial towns in Eogland and in France was opened to the public 
on April 12, and the following congratulatory telegrams passed between 
the French and British Administrations: (Translation) Under- 
Secretary of State for Posts and Telegraphs, to Postmaster-Genoral, 
London. — On the ccoasion of putting into operation the new Franco- 
English telephone convention, the 3 of State and the 
French Administration of Posts, Telegra phs, and Telephones send to 
the Postmaster-General and the Eoglish Administration their cordial 
greetings Sous Secrétaire d'Etat, Postes, Télégraphs, et Télé- 

hones, Parie. —Lord Stanley, on his own behalf, and on behalf of the 
British Post Office, warmly thanks M. Berard and the French Adminis- 
tration for their kind message, and cordially reciprocates their friend] 
sentiments.” We have seen reports from Liverpool, Manchester, 
Birmingham, Oardiff, Leeds, Norwich, and a number of other places 
roferring to the smooth working of the lines. 

Durham.—A conference was held en Saturday to consider a pro. 
posal to establish electric power works on a larg» scale in the county 
of Darham under the control of the public. Several resolutions were 
adopted urging local authorities in the county not to enter into an 
arrangement with private companies for the supply of lighting or for 
the laying dowa of tramways until the report of the committee 
appointed by the Qounty Qouncil on the subject has been issued, ang 
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asking local authorities to help the Oounty Council with local informa- 
tion. It was also resolved to urge the Oounty Council to endeavour 
to arrange a conference of all local authorities with a view to the 
formation of a scheme for the county. A committee, consisting of the 
Rev. Oanon Moore Ede, Mr. John Wileon, M.P., Messrs. Joseph 
Hopper, Vovill (South Hetton), Colline, Lowery, Davis (Hebburn), 
Adair, White (Sleetburn), Geegan, M. MoOunon (Sacriston), P. Lee, 
and Barker (Neville's Cross), was formed. 

, Cheltenham. —The terms on which it is proposed to sell one of the 
disused 100-kw. alternators have been approved. The borough elec- 
trical engineer in a recent report on the results of his tests of the large 
Belliss engine which has been altered to tho triple-expaneion principle, 
says that the results were in every way satisfactory. The other large 
engine is to be altered to triple expansion on the same terms, subjeot 
to the sanction of the Local Government Board being fitst reoeived to 
the loan, an amount for this pu having been included 
in the last application to the Board. The borough electrical engineer 
estimates the income and expenditure for the current financial year, 
after writing off £100 half sale value of No. 5 Galloway boiler and £70 
for ible bad debts, as follows: income, £17,200 ; expenditure, 
£9,800 ; the trading surplus thus being £7,400 as against £6,780 last 
year. This latter sum is equal to 5 per cent. on the capital expended. 
Application is to be made for sanction to a loan of £2,760, made up as 
follows: small extensions to mains, £1,500 ; house services, meters, 
etc., £1,000 ; and extensions of mains to St. Paul's Ohurch and others 
already sanctioned, £260. There are now 48,000 lamps wired. 

Aldrington.—The Hove Town Council yesterday considered a 
report prepared by the Lighting Committee on the question of the 
electric lighting of Aldrington. The committee recommend tbe adop- 
tion of the ‘‘solid” system throughout the district. If their view 
finds favour, only a porton of the district will be laid for lightiog in 
the first instance. To curtail the initial expense, it is suggested that 
mains be laid down one side of most of the streets instead of both 
sides, as originally proposed, the duplication of the mains being left 
till the single main proves insufficient to meet the requirements for 
current. As regards the provision of current, the committee have 
been for some time in communication with the Brighton Corporation 
and the Hove Electric Lighting Oompany with the view to ascertain- 
ing upon what terms they would su py to the Hove Corporation the 
current which would be required. e Hove Council do not think it 
desirable or economical to erect a generating station of their own, and 
the Council believe it would be more beneficial to get the current in 
bulk from the power stations at either Brighton or Hove, and distribute 
3 required from a small distributing station, which, compara- 

vely 
two authorities are still pending. 

Islington. — The Lighting Committee will report at to- night's 
meeting of the Council as follows: '' Referring to the report which we 
presented to the Council on Dec. 4, 1903, we have had under ocon- 
sideration the probable expenditure upon services and outside works 
during the half-year ending Sept. 30 next. It is estimated that in 
this period the undermentioned works or materials would be necessary : 
25 services, lighting in compulsory area, £200 ; 35 services, lighting 
in extension area, £525; services, power—two aud three wire, 
£480 ; 70 house terminal boxes, including compound, etc., £56; 24 


house terminal boxes for power, £33. 12s.; 10 extra junction boxes on. 
paper mains and transfer boxes joining paper to rubber mains, £55 ; 


10 ee and surface covers for junction and transfer boxes, £65 ; 
25 buried service boxes for paper cable, with compound and fuees com- 
plete, £70; reinstating and connecting on service connections to mains, 
£35 — total estimated cost, £1,519. 12s. The foregoing estimate 
includes service lines, terminal boxer, fuse boxes, meter fixing, 
trenching, relay, and other incidental works amonntiog in the case of 
any consumer to less than £50. The Finance Committee will submit 
the following capital estimates: provision and laying of service lines 


from the existing mains, including terminal boxes, fase boxes, meters, 


etc., 5 half-year ending Michaelmas, 1904, £1,519, 123.; pro- 
vision and laying of low-tension distributing main in Cross-street, 
£65; provision and laying of additional low-tension mains and trans- 
formers in Pentonville-road, £150; dividing aro circuits in Upper 
Holloway and Oaledonian-road districts into sections with necessary 
high iens switch fuses, street transformer tanks, and incidental 
works, e 

Ayr.—A report by the burgh electrical engineer, Mr. Roland 
Marshall, has been agreed to, stating that during March all depart- 
ments of the works ran satisfactorily. He had laid the necessary 
servioe cable for Railway Station Hotel supply, and was giviog them a 
temporary connection for supplying about one-half of the hotel, which 
had already been wired. The number of lamps connected during the 
month exceeded those connected for the same month last year by 475, 
the figures being for March, 1903, 139 lamps connected, and for 
March, 1904, 614 lamps connected. He had also connected two 
additional motors, and doubled the capacity of one previously con. 
nected. The following specification by Mr. Marshal! on the items 
for which the borrowing powers are required haa also been adopted: 
Extensions this year—two boilers (each 250 kw.) with foundations, 
pipework, etc., £2,500; one 200 kw. continuous-current steam geno- 
rator, £2,000 ; switchboard instruments, etc., £200; pipework, £250; 
extensions to cables, meters, and connections to consumers, etc., 
£2,600 ; extras, £50. Extensions next year — one 600-kw. steam 
alternating-current generator, £5,500; pipework, etc., £500 ; cable 
extensions, £1,500 — total, £15,000. The two boilers have been 
elready installed. It has been remitted to the Electricity Committee 
to deal with tenders for the extensions. The electricity undertaking is 
now making rapid progress, as is evidenced by the fact that last year 
the number of lampe connected showed an increase of 48 per cent., 
while the increase this year is even greater, and still farther progress 
next year, necessitating the extensions aforementioned, is anticipated. 
The balance-sheet for last year shows a net surplus of £300. The 


king, would be of no expense. The negotiations with the 


revenue to date shows a satisfactory increase, while the expenditure 
is very little greater than last year. 

London Gazette.—The partnership between Denys Leighton Selby 
Bigge, Richard George Bell, and George Harland Bowden, carrying on 
business as electrical contractors and engineers, Newcastle. upon-Tyne, 
Glasgow, Manchester, Swanfea, and elsewhere, under the style or firm 
of D. Selby Bigge and Co., has been dissolved by mutual consent, so 
far as regards George Harland Bowden. A general meeting of the 
members of the Auxiliary and Light Railways and Tramways Com- 
pany, Limited, will be held at 20, Victoria-street, Westminster, on 
May 11, at 12 noon, to have an account laid before them showing the 
mauner in which the winding up has been conducted and the prope 
of the company disposed of, and to determine the manner in whi 
the documents of the company shall be disposed of. The parem 
between Edward George Warren Smith, Warren Boden Smith, Edwar 
Wythe Smith, and Jonn Meadows Smith, carrying on business as elec- 
trical engineers, gas engineers, builders, plumbera, decorators, and 
house agents, Nos. 66 and 68, Oollege-street, Chelsea, Middlesex, under 
the style or firm of Warren Smith and Oo. as electrical engineers aud 
gas engineers, as Brown and Smith as builders, plumbers, decorators, 
and house agents, has been dissolved by mutual consent. Edward 
George Warren Smith, Warren Boden Smith, and John Meadows 
Smith will continue the businesses. A general meeting of the 
members of the Electiic Lighting Boards (British Manufacturing 
Company), Limitei, will be beld at 75, Aldermsnbory, London, 
E. O., on May 13, at 12.30 p.m., to have an account laid 
before them showing the manner in which the winding up 
has heen conducted and the property of the company disposed of. 
The Sheffield Klectrio Advertisements, Limited, will be wound up on 
account of liabilitie. Mr. John Wilson Naylor, 4, York-street, 
Sheffield, incorporated acconntant, has been appointed liquidator. 
The Electric Generating S:;ations, Limited, wil be wound up 
voluntarily on account of liabilities, Mr. P. F. Huddlestone, 72, 
Finsbury-pavement, London, E.C., electric and mechanical auctioneer, 
has been appointed liqaidator. A firet and final dividend of 18. 65d. 
in the £ has been declared in the estate of William Henry Hooley and 
John William Talbot (trading as Hooley, Talbot, and Oo.), Regent- 
street, Rugby, Warwick, electrical engineers and contractors; payable 


‘April 16 at the Official Receiver's Office, 17, Hertford-street, Coventry. 


A first and final dividend of 3s. in the S has been declared in the 
estate of George Alfred Bagot, draper and stores assistant to firm of 
electrical engineere, 61, Liverpool-road, Eccles, near Manchester, 
Lancaster; payable April 15 at the Official Receiver's Office, Byrom- 
street, Manchester. The capital of the Blackpool Electric Tramways 
(Suuth), Limited, has been reduced from £350,000 to £100,000, and 
that of the Blackpool, St. Annes, and Lytham Tramways Company, 
Limited, from £150,000 to £125,000. Creditors who have not sent 
in their claims in the estate of Arthur Stac -y Redick, electrics] engineer, 
Market-street, Dewsbury, Yorks, a:e requested to send before April 16 
to Arthur Greenwool, Market street, Dewsbury. 


Dublin.—Mr. Hammond’s report on the official trials of the plant 
at the Pigeon Fort station contains the following respecting the 
engines: ''(1) Principal points in which the generating plant com- 
plies with the specitication—sapacity of engines, parallel runniug, 
absence of nuisance outside the works, ability to run condensing and 
non-condensing, capability of working with superheated steam, cyclic 
variation, hand adjustment of governors, steady running, capacity 
of alternators, insulation resistances, temperature rise of alternators, 
self-regulation of alternators, excitation watts of numbers, capacity of 
exciter, temperature rise of exciter, freedom from sparking. (1) Prin- 
cipal poiats in which the generating plant does not comply with the 
specification—range of governors, momentary variation of governors, 
excitation watts of No. 4 regulating resistances. The above summary 
brings out very clearly the fact that in all points which can be measured 
the plant in nearly all cases complies with the printed specification, 
and in the important matter of the capacity of plaat the con- 
tractors have given more than was asked for. In spite of 
the excellent results recorded above, I regret that. I am unable 
to certify that the tests on oompletion have been satisfactory. 
In points of detail the engines leave much to be desired. The con- 
sumption of oil is very heavy, indeed, and much of it is splashed 
on to the floor and lost. The Dus prese guides run hot. The 
larger engines have a considerable rock, and the hammering of the 
dashpots is very marked. The ‘wypars’ on the valve gear are unduly 
worn in the sleeves. The engines are not entirely free from ‘knock,’ 
and the wobbling of the exciter, due to undue wear in the end bearings, 
is objectionable. Oil creeps along the engine shafts ani on to the 
flywheels. There are leakages of steam past the valve spindles when 
running, and leakages of water when the engines are standing. The 
above are the most important points in which the engines are, in my 
opinion, deficient. There are other minor defects, but it would serve 
no usefal purpose to set these out in detail here, especially as I 
feel that have no other course open to mo save to reject 
the engines under Clause 41 of the general conditions of the 
contract, they having failed to s the specified tests on com- 

letion. It is now for you to decide as to the next step to be taken.” 

e committee, after considering the report, were interviewed by Mr. 
Hirst, manager of the contracting company, the General Electric Com- 
pany, who proposed to overhaul the Dancan-Stewart engines so as to 
make them satisfactory. He suggested that should the unfortunate 
case arise that the engines have to be removed, or during the pro, 
of the repairing be not available, to meet the current demands of the 
approaching winter to divide beforehand for such contingencies in the 
following manner: (1) We are prepared to erect a new 1,000-kw. or 
1,500-kw. set of any make of reciprocating engines that you may 
desire, or any size that you may decide upon, euch set to be made in 
accordance with the specification of your engineer. (2) We would 
supply this set, and have it erected as soon as d regs so that you 
may have the use of it in the coming winter while we are working on 
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the reconstruction of the present engines. (3) The new set of 
plant will be erected by us gs the following conditions— 
viz. : (a) The tests to be made by the engineer under the con- 
ditions of the existing contract. (5) As soon as the growth 
of the demand for electricity necessitates the purchase by you of 
additional plant, the new set erected by us to be taken over by you, 
but the payment therefor not to be due until the expiry of two years 
from the date when the set of plant is certified by the engineer to have 
complied with the tests on completion. (c) The price to be paid by 
you to be based on fair competitive rates, to the satisfaction of the 
Corporation and of the Local Government Board ; the same to be fixed 
before any work is done under this agreement, except such urgent work 
on the existing plants (done without prejudice) that may be necessary. 
(d) Failing the growth of the demand necessitating additional plant, 
no charge whatever to be made by us to you in respect 21 this 
extra set of plant." This offer was recommended for aoceptance by the 
committee. At Monday's meeting of the Corporation resolutions 
were sgreed to approving the committee’s action in refusing 
acceptance of the engine portion of the generating plant by giving 
the contractors & further period of nine months from the date of the 
meeting, and such further extended period (if any), not exceeding in 
all 12 months from this date, as the Lighting Committee may deter- 
mine, to fulfil their contrast, but subject in all other respecte to the 
terms of the specification and general conditions of the existing con- 
tract, and provided that the contractors undertake at their own 
expense and to the satisfaction of the committee to maintain the plant 
in such a condition as to be capable of affording an uninterrupted 
supply of energy up to the fall contract working capacity and output 
for the proper working of the system duriog the period hereby 
given for completion of the contract, pendiog which the contractors 
shall be responsible for all loss and damage sustained by the Oorpora- 
tion by reason of any interruption of the supply or any portion 
thereof, and that the law agent is bereby directed to prepare 
a contract to carry out these terms; directing the Lighting 
Committee to invite tenders for the supply and erection’ of a set of 
generating plant not exceeding 1,500 kw., and agreeing that in case 
the committee considers any tender of the General Electric Company 
the most favourable, the Council accepts the terms contained in the 
paragraph numbered (1), (2), and (3) above referred to, subject to the 
approval of the Local Government Board, and to the said terms being 
carried out by a separate contract between the Oonncil and the con- 
tractors ; if the terms of this reeolntion are not accepted in writing hy 
the contractors and their sureties withiu seven days, and all necessary 
contracts entered into by them as contemplated by this resolution 
within 14 days of the furnishing of the drafts of same (or within such 
further time as committee may determine), or if such contracts when 
entered into are not fully carried out by the contractors, then the 
committee is hereby directed to put the terms of Clause 41 (b) of the 
original conditions of contract in force, 


PROVISIONAL PATENTS, 1904. 


| MancH 29. 

7418. An improved hydrometer for use with electric storage 
„ Joseph Hutton, 37, Huntriss row, Scarborough, 

| orks. 

7498. Improvemonts in apparatus for moving electrically the 
points on electric tramways and railways. Joseph 
Patrick Tierney and John Malone, 44, Booterstown- 
avenue, Booterstown, Dublin. 

7429. Improvements in metallic conduits for electric light 
cables and the like. Laurence Maxwell Waterhouse and 
the Simplex Steel Oonduit Company, Limited, 34, Castle- 
street, Liverpool. 

1489. An improvement in or connected with X-ray apparatus. 
Georges Eugéne Gaiffe, 53, Ohancery-lane, London. 

7497. Improvements in electric arc lamps. John James Rath. 
bone and Eric Rivers Smith, 173, Fleet-street, London. 

7505. Improvements in electric fuses. William Richard Mac- 
donald and George Edward Heyl-Dia, 322, High Holborn, 


London. 
Manca 20. 

7527. Improvements in or relating to electro-engine vehicles. 
Henri Pieper, 24, Temple-row, Birmingham. 

7543. Means for signalling and for controlling the electrifica- 
tion of conductor rails on railways. William Edward 
Walmsley, 10, St. George’s-crescent, Liverpool. 

7562. Improvements in or relating to arc lamps. Charles 
Nomdedeu, 111, Hatton-garden, London. (Date applied for 
under Patents Act, 1901, April 11, 1903, being date of appli. 
cation in France.) (Complete specification.) | 

7584. Improvements in or additions to overhead wires or 

electrical conductors of electric tramways and the 
like, and in supports for the same. Arthur Henry 
Lucas and Thomas Greenfield, 7, Staple-inn, London. 

7586. Improvemonts in submarine telegraphy. Isidor Kitsee, 
18, 5 Paddington, London. (Complete specifi- 
cation. 

7610. Improvements in and relating to electric arc lamps. 
Oharles Edwin Foster, Edwin Rudolph Grote, and Milton 
Victor Ely, Palace-chambers, Westminster, London. 

7614. Improvements in or relating to apparatus for gene- 
rating and applying electricity on railway and other 
vehicles. Frederick John Beaumont and William Mudd 
Still, 46, Lincoln’s-inn-fields, London. 


Marcu 31. 
relating to electroliers, gas ang oil 
pendants, and the like. Ernest Wilfred Sanders, 
18, Southampton-buildings, Chancery-lane, London. 
7649. Improvements in and relatiog to electric fuses. 
Leicester Richards Lee, 20, Hartington-road, Ohorlton- 
cum-Hardy, Manchester. 


7627. Improvements 


71660. Improvements in electric arc lamps. Howard Coppuck 
Levis, 83, Oannon-street, London. (The General Electric 
Company, United States.) 

7661. Improvements in electric arc Elgar Alfred 


Oarolan, 83, Oannon-street, London. 
Company, United States.) 

7662, Improvements in electric arc lamps. Edgar Alfred 
Oarolan, 83. Osnnon.street, London. (The General Electric 
Company, United States.) 

Improvements in electric arc lamps. Edgar Alfred 
Carolan, 85, Cannon.street, London. (The General Electric 
Company, United States.) 

Improvements in telephonic communication. John 
Hodgson Lee, 4, Elm- grove, Pech ham, London. 

Combined hat rack and electric light brackct. Hemy 
Leitner, Lyncon, Dartnell Park, By fleet, Surrey. . 

Improved light diffuser for electric incandescent lights. 
Henry Leitner, Lynton, Dartnell Park, Byfleet, Surrey. 

Improvements in electric toy motors. William Broad, 
19, Holborn-viaduct, London (Date applied for under 
Patents Act, 1901, Oct. 5, 1903, being date of application 
in United States.) (Complete specification.) 

Improvements in electric are lampe. Charles Edwin 
Foster, Edwin Rudolph Grote, and Milton Victor Ely, 
Palace-chambers, Westminster, London. 

Electric igniting devico for explosion engines. The 
Vereinigte Mach nenfabrik Augeburg und Mas hinenbau- 
gesellschaft Nürnberg A. G., 6, Lord-atreet, Liverp ol. 
(Date applied for under Patents Act, 1901, Oct. 19, 1903, 
being Y^ of application in Germany.) (Uomplete specifi- 
cation. 


(The General] Electric 


7603. 


7676. 
7684, 
7685. 


770. 


7710. 


7783. 


APRIL 2. 

Improvements in electro mechanical apparatus for 
automatically operating tho shunting points on electric 
tramways and railways. George Dudley Aspinall Parr, 
The Yorkshire College, Leeds. 

Improvements in switehes for use in connection with 
electric lights and the like. George Chisholm, 5, Cor- 
poration-street, Birmingham. 

An adjustable platform and ladder for trimming electric 
arc lamps and like purposes. Thomas McVey, 37, West 
Nile-street, Glasgow. 

Improvements in machines for the transformation and 
generation of electric currents and energy. Jans 
Lassen La Cour and Theodore Rich, 104, St. George’s- 
equare, London. 

Improvements.in means for supporting and lowering 
arc lamps or other hanging weights. The Improved 
Electric Glow Lamp Company, Limited, and Norman 
Watsham, 1, Queen Victoria-street, Lopdon. 

Apparatus for electric roasting by incandescenoe, and 
for various applicatious thereof by means of luminous 
or radiating tubes having combined ocalorific effects. 
Charles Bauer, 72, Cannon-street, London. (George Edmond 
Dutertre- and Marie Francoise André Nodet, France.) 
(Complete specification.) 


APRIL 5. 

Telephone transmitters. Wallace Fairweather, 65, Ohancery- 
lane, London. (American Electric Telephone Company, 
United States.) (Oomplete specification. ) 

Cluster lamp sockets. Wallace Fairweather, 65, Chancery- 
lane, London. (The Benjamin Electric Manufacturing Oom- 
pany, United States.) (Complete specification.) 

Twin lamp socket. Wallace Fairweather, 65, Chancery-l1ne, 
London. (The Benjamin Electric Manufacturing Company, 
United States.) (Oomplete specification. ) 

Improvements in and relating to the ventilation and 
drying of electric transfermers and electrical appa- 
ratus. Leicester Richards Lee, 20, Hartington - road, 
Chorlton-cum-Hardy, Manchester. 

Improvements in or connected with medico-electrical 
apparatus, John Trotter, 121, West George - street, 
Glasgow. 

Au improved automatic power cut-out fer electric 
railways. Harry Frederick Pieper, 6, Breams-buildings, 
Chancery-lane, London. (Complete specification. ) 

Improvements in or relating to dynamos. James Finney 
McElroy, 19, Holborn-viaduct, London. (Oomplete specifi- 
cation. ) 


171749. 


7748. 


7165. 


7997. 


7813. 


7814. 


7823. 
7824. 
7825. 


7833. 


7838. 
7869. 
7881. 


APRIL 6, 

Improvements iu and relating to electric meters. Bruno 
Krausse, 55, Ohancery-lane, London. 

Improvements in receiving devices for use in wireless 
telegraphy. Georg Möller, 322, High Holborn, London. 
(Date applied for under Patents Act, 1901. May 2, 1903, 
being date of application in Denmark.) (Complete specifi- 
cation. ) 


7937. 


7977. 
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79806. Improvements in or connected with electric fuses or 
cut-outs. Julien Henri Mercadier, 4, South - street, 
Finsbury, London. (Date appi for under Patents Act, 
1901, April 7, 1903, being date of application in France.) 
(Complete specification. ) 

7965. Improvements relating to attachments for electric 
incandescent lamps. Henry D’Olier, jun, 7, South- 
ampton-buildings, Chancery-lane, London. 

APRIL 7. 

8001. Improvements relating to electric brushes and the 
like. Timothy Morris, 18, Southampton - buildings, 
Ohancery-lane, London. 

$024. Improvements in electrical interruptors. Albert Edward 
Barton and Thomae Joseph Leach, 17, St. Jcha’a-road, 
High-street, East Ham, London. 

8064. Improvements in or relating to the working of single 
lines of railway on the electric staff or other electric 
systems. Oharles Mark Jacobs, 70, Chancery - lane, 
London. 

APRIL 8, 

8077. Improvements in er relating to the trolley heads of 
electric tramoars and the like. Simuel Richardson 
Thompson, 65, Market-stieet, Manchester. 

$078. Improvements in tubes or conduits and like means of 
carrying electric or other conductors. Jcha Filmer 
Davie, 7% Oampbell-road, Hanwell, London. 

8079. An improved shade carrier for electric or other lights. 
Edward: Phillips, 88, Gladstone - roud, Sparkbrook, 

Birmingham. 

8089. Improvements in or relating to eclectromagnets for 
lifting a number or group of objects, such as tram- 
rails, bars, ingots, and the like. Steel, Peech, and 
Tozer, Limited, and Henry Edward Bowen, Bank- buildings, 
George-street, Sheffield. 

8096, Improved means or device for catching and supporting 
overhead electric cables or wires when fractured. 
Herbert William Denton Ingham and Thomas Morris 
Jones, 16, Hazeldon-road, Crofton Park, London. 

8103. Imprevements in electric lifting and hauling machinery. 
Oharles George Major, Edwin Oharles Stevens, end Percy 
Herbert Stevens, Janus Works, Quaeen’s-road, Battersea, 
London. 

$134, Improvements in automatic regulating apparatus 
especially adapted for use in electricity generating 
stations. Frederick Richard Webb, 322, High Holborn, 
London. 

APRIL 9. 

8139. An improved bayonet collar for electric lamps and the 
like. Leonard Barlow, 8, London-street, London. 

8188, Improvements in and relating to electrical insulation. 
Percy Robert Taylor, 28, Sct. Doming»-vale, Everton, 
Liverpool. 

8216, An improved electric furnace for oonverting pig iron 

inte steel. Gustave Gin, 72, OCannon.street, London 
(Complete specification. ) 

8221. Improvements relating to electric tramways and rail- 
ways working on the overhead trolley system. 
Andrew Edwin McCracken, 7, Southampton - buildings, 
Chancery-lane, London. 

$297. Improvements in alternating-current motors. Arnaldo 

Paolo Zani, 18, Southampton-buildings, Chancery - lane, 
London. 

8234. Improvements in telegraphic signalling apparatus, 
Arthur George Bloxam, Birkbeck Bank-chambers, South. 
ampton-buildings, Ohancery-lane. (Joseph Goffin, Belgium.) 
(Complete specification.) 

8235. Improvements in systems of electrical distribution. 
John Sedgwick Peck, Westinghouse-building, Norfolk- 
street, Strand, London. (Date applied for under Patents 
Act, 1901, May 1, 1903, being date of application in 
United States. ) (Complete specification. ) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published April 28, 1904. 
1903. 

4973. Telegraphic apparatus. Méray-Horvith. 

7616. oru for starting and regulating electric motors. 

ould. 

7116. Means for controlling the working of periodioally- 
operating electric machinery. Johnson. (Elektrizitäts 
Actien-Gesellschaft vorm. W. Lahmeyer und Co.) 

7619. Lifeguards for electric tramcars and other vehicles. 
Bowring. 

9810. Electric fuse bexes. Oarolan. (General Electric Company.) 

10871, Mothed of making electric switch covers, Bond, Deacon, 
and Leather. 

11609. Electric fuse plugs. Carolan. (General Electric Company.) 

19900. Apparatus for controlling and operating the rail 
points and overhead peints or frogs of electric and 
other railways and tramways. O'Neill. 

14163. Apparatus for electric lighting. Le Tall. (Cooper. 
Hewitt Electric Company.) 


3774. Vapour electric lamps. Wood. 


18602. Adjustable support or oarrior for an electric incan- 
descent lamp. Taylor. 

18719. Double point of electric rails of the conduit system 
so that the oar can always pick up the current. 
Holbrow. 

28805. Electric farnaces. Schneider. 

1904. 

2467. Clockwork electricity meters. Aron. 

2602. Interchangeable electric display apparatus. Levy. 
cae applied for under International Convention, Feb. 10, 

3631. Circuit controllers for induction coils. Hays. (Varley 

Duplex Magnet Company.) 

(Date applied for under 

Iuternational Convention, Feb. 14, 1 ) 

4138. Telphers. Siemens Bros. and Co., Limited. (United 
Telpherage Company.) 

4451. Electrical switches. Sperryn and Wood. 

4646. Metallic circuit intercommunication telephones. 
Petmeky. 

4698. Non-magnetic compensating balance for horological 
instruments. Guillaume. 

4891. Electric ignition apparatus for F 
engines. Brotherhood and Bryant. 

5071. Apparatus for regulating and controlling the voltage 
of alternating-current cirouits, Stuart. (Date applied 
for under Iateraational Convention, March 12, 1903.) 

5560, Colls for electrical machines. De Kaiser. (Date applied 
for under International Oonvention, May 1, 1903.) 


COMPANIES’ STOCK AND SHARE LIST. 


Name. A. Last price 

Commerelal and Industrial.— £ g 
Allianoe Electrical Co.,5 ire Cum. Pref., Nos. 1-70,000 1 .. iJ 
Aron Electricity Meter Pref. Shares, 1- ants l .. 3/16-5/16 
British Insulated and Helsby Cables, Ord., 1-100,000 . b .. 58-64 

6 per cent. Cum. Pref., 1-100,000 - e 6 

—— 44 per cent. Mortgage Debentures .............. 102-1 
British Thomson-Houston Co., 44 per cent. 1st Mort. Deb. 

atok, . V n 8 100 101-103 


Britis house Elec. and Manur., 6 per cent. Pref, 
205 001.575 2qJqJ.;*Ü—B⁵Bũ. re ren enn or 2u 
=a cent Mortgage patina a tock Kiori và 92 P io 
— Non. Cum., 6 cent. Pref. *e*000090009000059099909 a oe i 
— at per none x | Debentnre Noc 8 100 96-99 
: por Dm d De Stock ............-- 100 72-77 
Callender’ ble, eben bares c 100 .. 104-108 
—— Ordinary |............ ccce eese eee ooh 5 .. 104114 
——— D per cont. Preee· nnn erro 6 
Orompton and oo 3 2 
— D cent. Debentur es. l 100 .. -99 
Edison an Swan United, Poe r TE „ 3 .. 4 
Shares, 01-017,138 ........ 5 . bb 
— — per cent. Debentures 300000 8 100 .. 74-79 
—— 4 per cent. Deb. Stock, Red. .................... 100 .. 72-77 
Electric Construction ted, Nos. 1 to 112,100 6 6 „ „„ „„ 2 os 14-13 
— 7 per cent. Cumulative Prell. 2 — = BY 
— — 4 per cent. 1st Mort. Deb. ................ 100 . -100 
porran a 1 5 per cent. 1st Mort. Deb. Stock, m 100 .. 
TA eotrio Company (1900) oo on Cum, Pref... 10 .. 8.88 
W. T. H Tel e den ks, 8 eccccoc0000906 . 100 ^ 113.12 
hi ey's ogra, 55 „66 6 „ „ „ 6 „ „ „ „ ee * 
— cent. Prereten T ee —— 6 — 7x. 
per cent. Debentures ................ eee 100 .. 107. 
India Ri Rubber, Gutta Percha, wand Telegraph Works ...... 10 . 18-19 
per cent. Debentures.......ccccccscccscccccece 100 .. 993-102 
Parker, Thos., Limited, Ordner 3 „ 10 — 187550 
Telegraph Construction and bananos „„ 1 
— § per cent. Bonds „% 08 08 „% 0.02 082 28 09299 acceca 100 —- 101-104 
Eleetrle Lighting and Supuiy:- 
Blackheath & Greenwich District Ordinary 1, ree rien 200.. 1 ~. ii 
— 44 cent. Deb. Stk. Certa., and Conv. .. 100 — 113-116 
— y h and re TOS) ue zd as 92.10% 
— 44 per cent. Cum. Pref., 7, 501-15 00 0 1ꝝ/u = - 
6 per cent. Cum. Second Pref., 1800 001-2500 .... 10 .. 104-11 
per cent, Debenture Red. „ 100 — 10-10 
Bromley but) Electric Light and Power Co., 411 per dont. 
- lst pee Stock, “lll. 3 ze 104415 
mpton an ETTET) a e, 
—7 cent. Preferenae eee 6 — 101 
Caloutta Electric 8u Corp, Ordinary, Nos. 1-40, 000 6 65 
— Nos. 20, 001-0, 000 rrr eens - -8 
Cambridge Electric Supply Company, Ltd., 0 Ord. a = 100 
Central Electric Supply, LA., 4 4 per cent. Guar Deb. Stock 100 — 106-1 
Charing Cross and Strand, o v asus 5 — 7.75 
44 gE cent, Cum. Pref. .. tt 6 — 81883 
'" City Undertaking,” 44 p. e. Cum. Pref., 1-40, 000 5 .. 43-5 
4 per cent. Debenture Stock, Red. (Prov. v. Certa.).. 100 — 102-104 
Chelsea 3 ppb 85 — oo 
r a Debent uren ee enn 100 .. 1061 
City of ion on, Ordinary. os sido eo 10 — 103-10: 
—— 6 per cent. 5 y. cscs cris IN MEINE 10 . 31514 
—— b per cent. Debenture Stock .................... 10 a -126 
~a per per cent. and Deb. Stk. Prov. Certa. (all pd.) ~ )101-104 
County of London and Brush Provincial, Ordinary........ — 7-8 
—— 6 per cent. Cum. Pref. ...................- «4e - 11-12 
——— 44 per cent. Debentures Prov. Certs. All TUB 100 . 106-109 
Bdmundsons' Electrici ty Corporation, Ordinary, 1 5 — 53-64 
——— 6 per cent, Cum. Pref. .................. eee 5 a 6 
z per cent. First Mort. Deo 100 — 104-107 
Electric Lt. & Tractn. Co. of Aust., Ld.,6 p. c. Cm. Pf., rw, 000 e" 1 2 
per cent. Debenture Stoc UP 
Folkestone Electric Su rut Deb ge e Nos. 1. 10, 000 i 6; 
At per ighting, F tock, Bed. .............. 100-103 
ave Rieti ted, Ord, 1-13,000 .......... 5 1112 
‘de le». Lt. pe. Ord.,,1-21,000 5 11-1 
talea ure Stock Rd... =— a 100 101-104 
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Name, S Last price. Name. oa Last price 
£ £ £ £ 
Kensington and K tebridge vcra Porn Hill........ 100 ~ 101-104 British Blectric Traction Ord. 1-500,000 & 60,001-90,000.. 10 . 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 104 ——C 6 per cent. Om. Pf., 30,001-60,000................ 10 = 104-1 
London Electric, Ordin 8 2 „ 0% %%% 0 8 * “ls — Ő per cent. Perpetual benture Stoch... 100 = 11 
6 per oen €020025200909090920990909059902099929*7 6 en 44-5 Buenos o Tram., Ord. 1.100, 000 5 — 23-5 
1 por gent It Mortgage Debenture Stock, Red... - 10 e Te — “Bo per org Om. Pt, ELAR ao 0.0 90 0.0 0.0 00 00 : = 
Met: litan at Morte 2 2 6 „6 „ 66 6 6 „ 2 dee:  — cont, ee m2 as 0000 6.0688 em 
— cout. Debeatare Stock... 100 — 106-118 Rit. ie MO C. d 
per cent. Mo crtenge nture, Red. eec. 290099 100 oe 95-98 Prov. Cert., all paid *€€5069929906000090090000000089*909 100 = 98-101 
— oa Te = c Supply, Ordinary eeesoeee 6 ae 98-101 Ger of idt Tramways Nos. wes % %% % „%%% % „„ „%% „% % „%% %% % % „%%„% 1 = 1j- 
*"9900*9 €e.0509909090:0099000990009909026080080 4 eso 100-105 of Birmingham Tr amways i pos oen cent. Cum. Pref. 5 ae "y 
Notting Hill Mectric i CFC 13 "m 13-14 4 cent. ist Mortgage b. , 1-5,000 (1817) .... . 100 æ. 1 
4 per cent. Firs Moe . Debs „Nos. 1-500 (Reg.) .. . 299-10 Colombo Electric Tramways and Light ting, 5 per cent. lst 
Oxford Electric, , 1-96 ana 4. -14, 510 22 0% %%% „%% 108 LL 9980 M e Debenture Stock, Red. 6 0% %%%ß „% %% %% %% „%% „ E 101-104 
— r cent. Debenture Stock nk. . 100 Oork Elect o Tramways and Lighting Oo. e» 10-2 1514 
Royal ere cal Com ny o. onen 44 per cent. First — § per cent. Cum. PR. s i ot ose eas 10 = 11-12 
Mortgage €90900080,.*09*900€00022929 5 2 0 100 Gh 98-101 — - Debentures v€9000€929525000090€909009000508209080090000000020€ 100 «e 96-88 
paren A ee Bap p ly, Ltd., d., 1-12,000.. 5 Dublin ablin United Tramways (1896), Ord., Nos. 1-60,000...... 10 up 
EIE cent, Debenture e€eec*9060002090090*90209900 00 ee 3 —— 8 par oant, Pret, Nos, within 16,09 „ „ „00% %% „„ P es 16 
South , Ordinary eeceeeseevevseeseevneeeeeeoesenaegeeeenvene amo " per oen . Red. .......... = 94-97 
di. James's and Pall Mall, Ordinary, 101-30,080 nenn 5 — 14- Iaperial ways J en 22-224 
d oent. . v.999090909090090090909002992002900009006€69 6 on 8-9 6 per cent. Cum. Pr v"-.99*6€09009€02900009000090909,99090009090080508 mr t ETE 
“ban È N ordinary, 8- „eee om . 2 on nae Isl {Thanet Electro Tram rand] ITE ing d v (EEEE 0 00 dub 1 11 
l ply OPERE - 0 0 ane 0 ways and Lighting x cent. 
Urban! sent Bro ointive Preference, £0, 001-80,000 6 — 115 Cum. Pref., Nos. 30 „ ie ADR tu 5 .. A. 
3 Ordinary . cove me ceases 6 ~ 124-154 4 per cent. B Sto kk. ee 00 oe 
— 6 per cent, Cum. Prot. , 110, 101.138.281. 5 Z 64 Kidderminster and District Lighting and n, — 6 — — Ma 
London United 8. (1901), 5 per cent. Oum. Pref. ........ 10 .. 181-183 
r oen diet Mt. 'D Stock, Red. ............ 100 . 101-1 
Electrie Rallways.— Metropol! an Electric Trams. oferred EET. 001-1,514,016 1 — 1 
Central London Ordinary eeuveeoeveeanve 82 een ee ee 286 EIEE] 100 ens 90.93 peroen bg e 29 NIRE Nem wi t1 
—— 4 per oont, Pret €-e09000000909900009200909920999090008 e 98-101 FFF ese ee 6 — 12 
deferred... . . . . . 100 . 8588 e De. cont: Mort Pro Debeutures, 1-1,713 (Kegd.). ioo ~ 8538 
—— 4p.0. Deb. Stock (Prov. Certa., fully paid). 100 — 110-113 : = 
55 London, Gonsolida dated Ordinary . 100 Z 49-68 E 5 „0 THER 
„ 100 — 1212 Perth Elec, Tramways (W.A.)5 per cent, i Mori Deb. Bü. 100 . ud 
— oe oe C 6662 66 „„ „„ 6 100 [ 120-123 suis T peuple d. Cum, Bref., 1 * did - a 
verpoo! Overhead, 9 „ M s IM ap percent Debenture leer) . .. ... . ... 100 — 105106 
- Samson P CNV mer. South ath Langaaire Eisetrio Traction and Fowse Gompany— : 
3 Mortgage De ures, Red. 1-1, 700. — — 108-104 2101.13 6 C 
— per cent. Preferen =o as we QD as ao os eo 1 1 
M 1 
ne ent. Debenture Stock. 1888 [EXE qe 
Blackpool and Fleetwood Tramr Ord., 5 E^ es 1574 „5 EERIE A-E- „% 0.9 06 060900 909 „%„ „0 1 * CRE 
Brisbane Tramway inv . —— — — me as oo ao —— ae oe — 2 
— g per l. Cut. brat, Kos. T . ,000 ...... sees § oa — per cent. Cum. Second Pref. 9 * ao (6 as as as as os as 15 -o 10-12 
— 4j per cent. Deb, Stk., Red., Prov. Certe. all på. 100 .. 1 — 5 per cent. Nou. -—————— - fs 
British Cofumbla Electric Batiway Oo. Or Ont, Nos, 130, is E —É D oak Debe Stock, Red. ne a «e = =e =o ae ~e 100 e 20 70 
LC a4 percent, lst Mt. Deba., Nos. id n 10 40 .. 103-105 p.o. | Oriental Telephone and Coma l 15/161 1/16 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for | Increase or aoa of k Accounts for past year. 
week decrease. e p -— | Cost 
pen. - m - — —— per 
Line. | - 8 5 - p A per A car 
P Current | ota assengers ar miles as · ar e of mile. 
Ending, 1904. | 1905. | Week: | “year, 1904. eos Ending receipts) carried. run. s'nger| mile, | track. | 
enorme. daas] afe] Sa | ¥en] e | poses | mum [rb [e| aie | A 
C ration........ [Ape 9| 1,206 934 | + 271| -F10,906A| 191 19} May ,93 i | | 1, 6:1 
y roe bare an s stirec qe adiu 2 184 185 1|+ 161 8 8 Sept. 25 12,503 2, 979. 216 290,099 100 | 10°34) 1, 477 
Barking Corporation ee 36 — — — | HH | — — 
Birkennead Corporation ......| . Er 1,070 | — 11| - 99 6i 61 | = — = | — 
T ways i; 519 — — ) — -— — | — = — — — 
— maag — ia 9 x83) A. 1.058 | + 54 ＋ 650 24 24 March 250 40,964 7,234,106 826,558 1°36 | 11°87; 1,705 7°44 
3lackpool Corporation........ 7| 1,445 376 | +1,067 | + 1,069 174 74 „ 51/211,168 6,169,121 784,443 152 |108 | — — 
Blackpool-Fleet wood Trams. 9 632 582 ＋ 49 + 34 164 164 Dec. 31 30,923 2,049,677 | 584,989 $'62 | 12°68) 1,932 6:99 
Bolton Corporation „ 10| 1.810 | 2,390 | - 580 238 | 38 38 Narch 31g) 85,709 | 17,761,605 | 1,896,247 |115 |10'75| 5,450 5:87 
Bournemouth Corporation. . . nns » iy r i 2 — 104 Tk -— TN = = — 1 = — 
d Corporation ........ za ,905 ,80 +1 00! 77 — — | — — | = — — 
—— 8 e » 10 380 98) =r — * 74 64 „ 310 — 10,432,508 | 1,031,928 1°00 | 10°10 — -— 
Bristol Tramways Company . „ 8| 6,782 4.772 --1,0!0 — 514 914 Dec. 31/225,480 | 41,192,899 | 5,724,114 1°30 9:38 | 4,548 — 
Burnley Corporation d 971 1028 |- 57 — 10 7 — — — — — — — -- 
Burton Corporation . * 10 ow A a — n =- 84 - — — — — — | — — 
Cardiff Corporation » oo 2,19 872 + 32 — — — — — — — — — 
Carlisle TII WAYS Company. „ 9 231 210 |+ 21 4- 516 — — » | — 2,216,583 520,129h | — — — — 
Central London Rallway „ 9| 6,673 6,515 | + 160 + 319K E 6 „ 51/367,225 45. 505,110 | 1,276.971a | 1°87 |66:6a|59,076 |3558 
City & South London Railway| „ 10 2,822 2,713 | + 109 — 8117 68 63 „ 01/165,003a 19, 069, 319a) — — — | “a im 
Cork E. T. and L. Company ... , 7 46 478 — 17 — 1416 — — — — | — — 
Darwen Corporation : 1 273 225 |+ 48 — 238 7°23) T: 23 March 319 12, 341 2,360,735 254,279 125 | 1165) 1, 707 9:36 
Dover Corporation ........-- is d 215 246 . l 121 15 3 — | — — — 
Dublin & Lucan Electric Ry. * 1 144 126 |+ 1 + 1034 — — Dec. $1; 5, 790 564,796 | 102,087 881 15:62 | 359 768 
lin U. T., electric cars....| ,, 8| 4018 3.735 | + 273 24 8 | : i 
Dublin 8. District, do oars... AN) ww > 918 824 4+ 94 1 46 46 March 31 "INE | 24,555,133 3,429,356 123 882 2,741 | 506} 
Duadee City Tramways ...... »: 5 851 825 |+ 38 22 22 May 15 35,874 9,084,522 752,814 0:93 |11:276| 1,630 — 
Fas‘ Ham Corporation ...... » 9 833 723 | + 110 + 72 |1075 | 10775 | March 319 25 541 9,971,337 650,224 v'61 | 9'35 | 2,357 -* 
Glasgow Corporation ........ 2 13,411 | 13,174 | + 237 | 4-55,039A| 124 | 124 May 3lg 656,572 | 177,179,549 |14,008,750 0-88 |11:25 | 5,489 b| 70d 
Halifax Corporation.......... 6| 3,003 2,272 | -- 731 + 9539 512 30 — =) | — — | = — — 
Huddersfield Corporation ... 2a 4: 3-596 1186 | 4- 360| + 8,914 34 34 March 31 96,651A 9,758,213 | 1,218,539 14 |1114| 1,618 6°32 
Hull Corporation, E. 88. = Lg ) 213 2,001 + 211 153 25 19 „ 81] 87,707A| 21,065,999 | 2,218,696 100 9°49 | 5,004 5:0 
Ilkeston Corporation i023 80006] MEEN) 132 — = = — = EAN — = — — — 
Kirkcaldy Corporation \pril 6 255 — — —- — — — = em — — — — 
Leeds Corporation „ 8j 6519) 5 + 827 + 2,139 | 77 77 March 259 262,655 | 57,239,779 5,773,651 111 1081 3,283 * 
Liverpool Corporation. . 7 Me 943 4685 | + 248| + 3,223 | 103 101 Dec. 51,504,504 108, 906,472 11,705, 425 111 | 10°34 | 5,000 6:88 
Liverpool Overhead Rallw ay. d 27] 1.770 1685 | + 91| ＋ 3491 153 154 June 50 79,252 | 10,466,726 986,185a | 1:82 |19:50a| 5,110 —a 
London County Council . .| Mar. 10,129 8,604 | +1,525 | +84,720 40 40 — = -4 — | — — — y 
Low estoft Corporation TTE * 19 124 — — — , - 3 — * -— | — — — —. j 
Manchester Corporation...... April 12,171 12,053 |+ 63 14 | — { 
Nelson Corporation .......... 93 " ] 3} | + 25 = j 3 = : — | — -— — J 
Newcastle-on-Tyne Corptn. . X 5.791 „337 + 454 — 384 March 254/150,554 33,474,122 9.119 1:08 1083 4,175 6:17 
Newport (Mon.) Corporation.. 561 53 T 12 + 151 15 — S ea e T — — — | x 
Portsmouth Corporation E: 2,46 1,252 ＋ 616 + 616 29 29 Sept. 30| í 551 9,158,137 8.157 124 |1317 | 1,643. { 
Rochdale Corporation } l^ 119 |+ 2 — y 44 |March 31y| 5,41 929,231 127 456 1:38 | 10°27 | — 7 66 
Rotherham Corporation ......| Mar.17 109 — = Ex1 — P -— i n i: 
Salford Corporat Ion aso. . Aprilll 3.774 4.0655 292 - =. — — c. " | - e À 
Sheffield Corporation ........ „ 10, 4,8 4,476 | + 410 534 34 | Mar. 250 216,509 | 56,812,049 | 4,926,083 |0304 |10*428| 7,510 | 70 ` 
Southampton Corporation ... * j 4. 1f 11 11 „ | 5,874 9,084,522 75 '814 0:946 11:436| 3,760 | — 3 
Runderland C rtis eb $ d 19 234. |... 18°48 | 18° 319 92,950 13,887,121 1,270,957 103 |113 5,245 6-4 
Wallasey | U.D.C TEES | l 2-4 10:5 | 10:5 „519 31,474 5,5 2 654,742 1:50 |1153) 3,593 | 703 
West Ham C pon. tion... T 7 Ji 13 — | — — — 
Wolverh mp! Corporati n» o í 113 4 = | M | 
* Includes maintenance of permanent way and proportion of profits paid to the tramway companies for term of unexpired lease. @ Train miie, 
b Per mile of single track. c Include rall and tram. d Including de tion, / Including one section of horse g 1905, & Half-year’s figures, 
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NOTES. 


Faraday House.—In the recent examination of the 
Electrical Standardising, Testing, and Training Institute, 
Leonard Van Vestrant, of Wellingborough Grammar 
School, gained a Faraday Scholarship of 80 guineas per 
annum, tenable for two years. 


The Biophotophone.”—A demonstration was given 
last week in the Fulham theatre of a new electric apparatus, 
termed the Gaumont-Messter biophotophone, which displays 
speaking living pictures, being, in fact, a combination of the 
cinematograph and the gramophone. The effect was most 
realistic. 

Index to Mining, etc, Literature.—"' The Index 
to Mining, Mechanical, and Metallurgical Literature for 
the Year 1901," published by the North of England 
Institute of Mining and Mechanical Engineers, has made 
its appearance, price 42s. "The work, which is of world- 
wide scope, has been done very thoroughly, the number of 
publications indexed exceeding 900, whilst references to 
electricity alone run into four figures. Its value is 
undoubted, and the range covered would account in some 
measure for the delay between the period treated and the 
date of issue, but a reduction of this interval would be 
welcomed. We understand that the index for 1902 is in 
course of preparation, and will shortly be iasued. 


New Use for the Searchlight.—The Slectrical 
World and Engineer of New York relates an instance of 
the effective use of the searchlight. Prof. C. L. Cory, of 
the University of California, the head of the electrical engi- 
neering department, recently caused a sensation at Berkeley, 
Cal, by adopting modern military methods to prevent a 
prohibited college “rush.” One of the classes had planned 
to storm a high hill near the university and paint their 
class number in white on the hillside where it could be 
seen for miles around. Prof. Cory had an electric search- 
light trained on the hill from the top of the mining build- 
ing. A force of armed policemen lay in ambush until 
1 a.m., when one of them gave the signal, which resulted 
in the capture of the luckless students, revealed by the 
powerful rays turned on them as they scaled the heights. 


The Metric System.—In moving tbe second reading 
of the Weights and Measures Bill last Friday, Mr. Bousfield 
remarked that the fourth section proposed to substitute 
the metric system for troy and apothecaries' weights after 
Jan. 1, 1908, and so effect a portion of the reform embodied 
in the measure now before the House of Lords. Sir Howard 
. Vineent and Sir Albert Rollit cordially approved of this 
scheme, but Mr. Gerald Balfour and Sir G. Bartley, who 
expressed a preference for the duodecimal system, if there 
were to be a change, were strongly opposed to it. The 
President of the Board of Trade considered that the clause 
should not have been introduced, as, besides being a 
distinet subject, it only toucbed the fringe of the metric 
system. Ultimately the Bill was passed for its second 
reading on Mr. Bousfield undertaking to withdraw this 
section in committee. 


Swansea Telephones.—The —A telephone 
exchange at Swansea has now been working about five 


months, and the accounts of the department have been 


recently carefully gone into by the borough accountant. 


His conclusions are that the result of the first year's work- 
ing will most likely show a surplus fund after the interest 
There are now 
some 750 subscribers connected to the exchange, while 205 
It would seem 
that orders are coming in quite as fast as connections are 
being made. In consequence, the number of subscribers 


and sinking fund charges have been met. 


orders for connection have still to be met. 


as the editor puts it, is intended to be humorous. 
these is one to the effect that it is considered bad form in 


is likely to reach 1,000 before the end of the summer. 
The original loan will be exhausted by then, and the Cor- 
poration are now looking into the advisability of applying 
for sanction to borrow £15,000 more for the extension of 
the system to provide for 1,500 lines. 


“The Tyneside Electrical Pioneer."—We have 
received No. 1 of the above periodical, which is being 
issued by the Newcastle-on-Tyne Electrical Supply Com- 
pany for the purpose of developing the demand for the 
supply of electric light and power in the Newcastle area. 
It consists of eight pages of matter, several of which are 
entirely taken up by high-class illustrations, and a highly 
coloured wrapper. The information given is of a technical 
order, but here and there an observation is included which, 
Amongst 


the higher circles of sociecy to attempt to blow out the 
electric light. Use the switch instead. A short reference 


to the use of electric motors in printing work is well pre- 
pared, and is accompanied with a list of 12 different firms 
in the Newcastle area who use electric power in their 
printing works. 
success in the direction for which it is issued. 


We wish our small contemporary every 


The Production of Alternating Currents.—M, 


Dueretet describes in /'Eclairaje Electrique an interesting 


method of producing alternating currents. The arrangement 


is shown diagrammatically herewith. B is a battery, T a 


Duy 


loud-speaking telephone (the transmitter, M, being placed 
exactly opposite the receiver, z) and P-S the primary 
and secondary windings respectively of a transformer. 
By tapping T, vibrations are set up in the system which 
produce a sound similar to that of an organ pipe in intensity 
and purity, the key depending on the distance between 
rand M. With this arrangement the current may amount 
to one ampere. The author remarks that the receiver can 
be connected with M through a tube of suitable length, 
and then proceeds to describe an arrangement for assisting 
in the production of currents up to two amperes. It should 
be mentioned that the function of the transformer, P S, 
is to convert the undulating currents into alternating 
currents. 

Automatic Ore Loader.—We notice in the columns 
of the Scientific American an interesting description of an 
automatic ore loader used by the Illinois Steam Company 
at South Chicago, for handling the ore and lifting it from 
the ore dump into the iron wheelbarrows used to charge 
the furnaces. The machine in question was built by the 
Park Manufacturing Company, of Chicago, and consists of 
an endless chain of metal scoops which are mounted on a stout 
metal table, the table itself being mounted pivotally on a 
truck, to enable it to adjust itself to the pitch of the ground 
and the height to which the material is to be elevated in 
loading. The chain of scoops, which is driven by an 
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electric motor, passes around sprockets arranged at the 
Opposite ends of the machine. By means of chains, 
sprockets, and suitable clutches, the electric motor also 
serves to propel the loader, moving it to any desired point 
of the yard. This particular type of machine has been 
tested successfully in the handling of limestone, coal, and 
salt, and it has shown a considerable saving of time and 
money in loading over hand-labour with a shovel. The 
capacity of the machine is 90 cubic feet per minute of loose 
material. We are not quite clear, however, that the 
apparatus has much advantage over an electrically-driven 
grab, such as bas frequently been used in this country in 
connection with coal-handling in and about electric lighting 
stations. 


Lighting and Traction at Rangoon. — The 
Municipal Council of Rangoon, having decided upon 
electric lighting and traction, invited tenders. It appears 
from Indian Engineering that the selection was narrowed 
down to those of the Brush Electrical Engineering Com. 
pany and Messrs. Darwood and Co., of Rangoon. The 
tender of the first- named was the lower by Ra.1,586, but 
attached to it was the stipulation that the date of purchase 
should be extended from 42 to 49 years, while their offer 
of Rs.4,000,000 for the existing tramway was less than half 
that of the Rangoon Company. The Municipal Council, 
however, recommended the Brush Company’s tender to the 
Local Government. The Local Government intimated that 
under the Indian Electricity Act of 1903 an extension of 
the term of the license beyond 42 years was ultra vires, 
pointed out the disparity between the offers for the existing 
tramway, and suggested that enquiry should bemade as to the 
financial capability of the Brush Company in regard to the 
scheme. Thereupon the Municipal Council communicated 
with the Brush Company as to what guarantee the latter 
would give, whether they would agree to the term being 
42 years, and whether they would pay any excess over 
their tender for the tramway that might be fixed by the 
arbitrators as its value. At this stage Messrs. Darwood 
and Co. protested against the treatment of the tenders, and 
claimed the same privileges of amending their tender as 
were being accorded to their rivals. The reply of the 
Brush Company was that they would give suitable 
guarantees, but that they adhered to their original terms as 
regards the period of the concession, and finally the 
Municipal Council decided in favour of Messrs. Darwood 
and Co. 


Cost of Supply.— We have received from Rotherham 
a local paper in which there are some interesting comments 
on the Corporation’s method of charging for current. These 
comments, evidently written in good faith, call our atten- 
tion to a special duty which is incumbent on all electrical 
engineers in charge of electric supply undertakings in small 
towns. It is not enough that they should inform their 
committees of the inter-relation between the cost per unit 
sold and the number of units produced with a plant of a 
given size, but they should also organise classes for the 
editors of the local papers, so that they may avoid obstruc- 
tive comments of the kind before us. It seems that a pro- 
posal was made to light the workhouse electrically, which 
would require some 700 lights and consume about 30,000 
units per annum. The electrical engineer advised that this 
should be supplied at 3d. per unit, although the average 
cost per unit at Rotherham for last year was higher than 
this. It seems, however, that in this total cost there was 
no less than 24d. per unit for capital charges, owing to the 
fact that the plant had not obtained a load commensurate 
with its capacity. This fact is well known to the editor of 
the paper in question, as he alludes to it in his comments, 
notwithstanding which he fails to see that by increasing 


the number of units sold a decrease is immediately effected 
in the average cost per unit. We have no doubt that the 
engineer at Rotherbam will be able to demonstrate both to 
his committee and to the Council the advantage of accept- 
ing his figures as commercially sound, but we are equally 
sure that there will be a number of readers of our con- 
temporary in question who will conelude that the electric 
lighting undertaking is anxious to light the workhouse 
because it is likely to end its days in that establishment. 


An Electrical Heading Machine.—Some time ago 
we referred to the paper on “Electric Coal-Cutting " read 
by Mr. W. Walker at the annual meeting of the Institution 
of Mining Engineers. Since then a paper has been read 
by Mr. Percy C. Greaves on “An Electrical Heading 
Machine.” The author describes the result of the intro- 
duction of an electric heading machine into the colliery 
with which he is connected. As there was no British 
machine on the market, the Jeffrey,“ an American 
invention, was selected. The machine, which stands 18jin. 
high (21in. on the runners) and weighs about 30cwt., con- 
sista of a moving frame, round which the cutting chain travels, 
with the motor and gearing fixed onit. This frame travels 
through guides on a stationary frame, 9ft. long, which is 
fixed in the direction of the cut by means of two jacks; 
one at the front is placed against the coal-face and set at 
an angle, in order to take the thrust of the machine as the 
ebain is entering the undercut ; the other jack is set from 
the back of the stationary frame to the roof, and the two 
jacks hold the frame firmly in position. The motor, of 
15 h.p, runs at a speed of about 900 revolutions per 
minute. The rate of feed for cutting has been reduced 
from 2ft. to 1ft. per minute, but the withdrawal of the 
machine can be made in 30 seconds. At the present rate 
of cutting the machine takes 26 amperes at 480 volte, say 
16} h. p., so that the motor is somewhat overloaded, and Mr. 
Greaves recommends some increase in its size. As no run 


‘exceeds six minutes, there is plenty of time for the motor 


to cool. Taking a quarter's working, the author found that 
the machine made 226 cuts to an average depth of 5ft. 7in., 
223 shifts had been worked, and 415 yards had been 
driven. This shows a highly favourable result, as an 
economy of 3s. 1d. per yard was effected on the schedule 
price that had been paid for hand labour—t.c., 98. 7d. per 
yard. It was a demand for an increase to 118. 3d. per 
yard which led to the trial of the “ Jeffrey.” 


International Electrical Congress.—At the first 
meeting of the International Electrical Congress Reception 
Committee of the American Institute of Electrical Engi- 
neers, held at New York on Thursday evening, March 24, 
the programme in connection with the visit of the foreign 
guests of the institute, who are expected to arrive in the 
American capital by Sept. 3, was formulated, and will 
doubtless prove both enjoyable and instructive. The 
itinerary will commence on Sept. 4 with a journey up the 
Hudson River by steamer. In the course of the week the 
visitors will be entertained by the New York corporations, 
under whose guidance they will inspect the power-houses 
of some of the chief New York companies; there will be a 
formal reception under the auspices of the institute; the 
party will be received and entertained at Schenectady by 
the General Electric Company, following which they will 
leave for Albany, and in the evening start on an all-night trip 
to Montreal; McGill University and large transmission 
plants in the neighbourhood will be visited ; the Niagara 
Falls will receive attention on the Friday ; and the next 
day will see the party exploring Chicago, leaving in 
the evening for St. Louis. On Monday, Sept. 12, 
the opening of the international electrical congress, at 
10 a.m., will take place, and on the Wednesday there will 


—— ua oe aem — 4 — — 


APRIL 225 1904. 


THE ELECTRICAL ENGINEER 


be a special joint session between the American and British 
institutions. Sessions of the various sections of the 
congress will be held from the 13th to the 17th, after 
which the party will leave St. Louis for Pittsburg. The 
following week, commencing Sept. 19, will begin with a 
reception and entertainment by the Westinghouse Company, 
other eventa being the inauguration of the National Bureau 
of Standards at Washington, and visits to Philadelphia and 
Harvard University, the Massachusetts Institute of Tech 
nology, and other places of interest at Boston. This isa 
very comprehensive programme, and will, of course, entail 
a large amount of travelling, but the committee are evincing 
every solicitude for the comfort of their visitors, special 
arrangements being made for tho ladies that are expected. 


Telephone for Measuring Self-Induction. —Thoe 
Physical Review publishes an account by Messrs. W. Duane 
and C. A. Long of some experimental work they bave 
done by means of the differential telephone for measuring 
self-induction. A differential telephone receiver is one on 
the bobbin (or bobbins), of which two coils, A A’ and BB, 
are wound side by side. By suitable means these coils are 
adjusted so as to have equal self-inductances and equal 
resistances, and so that the magnetising effect of a current 
flowing through one coil from A to A’ is exactly annulled 
by that of an equal current flowing through the other coil 
from B to B. A variable self-inductance standard, S, is 
joined in series with coil A A’, and the coil of unknown 
self-inductance, X, in series with coil BB. A non-induc- 
tive variable resistance, R, is inserted in serics with S or X, 
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according as the resistance of N is greater or less than that 
of S. The two entire circuits are then joined in parallel, 
and an alternating E.M.F. is applied to the braneh points, 
C and D. By varying R and S values can be found easily 
such that no sound is heard in the receiver. When this is 
the case the two parallel currents must be equal to and in 
phase with each other, and, therefore, the selt-inductance of 
X must equal that of 5. With this apparatus the author 
claims to get an accuracy of over one-fiftieth of 1 per cent. 
The advantages of using a differential telephone as 
described above for measuring a self-inductance are: 
. (u) that the apparatus is portable and docs not get out 
of order easily; (b) that great accuracy can be attained 
and the manipulation is not difficult: () that the heating 
of the cireuits by the currents does not alter the self- 
inductance balance, and, therefore, that large E.M.F.'s may 
be used; and (d) that only one standard is required. It is 
not necessary to know thc values of any resistances or the 
lengths of a bridge wire. The disadvantage is that the 
self-inductance of the standard must equal that of the coil 
to be measured. If, however, the self-inductance to bo 
measured is smaller than the smallest inductance obtainahle 
in the standard, à fixed standard may be placed in series 
with the unknown coil and the sum of their self-inductanees 
measured, and if the self-inductance to be measured is 
greater than the greatest inductance obtainable in the 
standard, a fixed standard may be placed in series with 
the variable standard. Thus the range of measurement 
may be increased indefinitely beyond the limits of the 
variable standard. 


All-Steel Tramway Construction.—I[n tho Nir: 
Railway Journal for April there is a description of a new 
type of tramway construction, a short length of which was 
recently laid down in Pittsburg to tbe design of Mr. S. E. 
Duff. It consists of three parts of all steel, which are 
respectively the girders, tie-plates and clips, and the rails. 


The girders are constructed in mon of 7ft. 6in., and are 
normally carried on broken stone or gravel ballast. The 
ends of each succeeding pair of girders are lapped over the 
ends of the immediately preceding pair, so as to maintain 
the streugth of the system. In order to keep the level up, 
ballast can be forced in under the large girders as under 
longitudinal railway sleepers. If preferred, the girders can 
be embedded in concrote, in which case the inventor 
recommends that a space of about 2in. be left unfilled 
under the top flange of the girder. This allows a certain 
amount of elasticity to moving loads, and also leaves the 
clips free, so that they can be removed. Although the 
initial cost of this construction will be somewhat high, the 
manufacturers claim that it is much more durable, and that 
the joints do not give the same trouble as with the normal 
construction. The expense of laying is not great. The 
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weight of the sub struc ure used for steam railway work is 
about 110ʃb. per foot, and that used for tramway work 
80ib. per foot run. It is thought that these weights may 
be reduced. 

Wireless Telegrapky.—ihe success of wireless tele- 
grapiv in the l'asso-Japancse war has been most marked, 
as it has enabled information to b? sent from a seonting- 


boat toa tenn tine emae Hie on land. It seems likely, 
however, that the cartinued uso of wireless telegraphy 18 
no to be expect d, the Leusstan Government having 
anne wech that it will eorfiscate vessels using such means 
of communication, and treat the staf as spies. The 


American eompaay whiea has been working the system on 
the De Forest methol has protested t» the Washington 
Government, but up to the present no action has been 
taken. It seems to us that Russia is quite within her 
rights, and as it is said that the service wil be continued, 
this question will come up for discussion between the two 
(iovernments in the near future. Apropos of the use of 
wireless telegraphy in it is interesting to note 
that, according to an anno cement in the 774,9, French 
military engincers have commenced trials of wireless tele- 
graphy, the Kiel Tower being utilised for the purpose, 
It is hoped thay by communication between 


warfare, 


this means 
Paris and the French Channel Squadron. will be estab- 
lished. It is also reported that a wireless telegraph station 
is to be established at Calais for vessels of the French navy, 
and that it will be available for the Channel mail steamers. 
A letter appeared in Tuesday's. %% in which a barrister, 
Mr. E. S. Moberly Boll, avers that, whatever may be the 
right of the Russian Government to treat steamers fitted 
with apparatus for wireless telegraphy as prizes of war aud 
to contiscate their apparatus, the claim that the correspon- 
dents on board should bo treated as spies is clearly con- 
trary to all the rules of international law. Mr. Bell proceeds 
to state that the definition of a spy is well settled by jurists, 
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and he quotes that laid down by Lord Thring (“ British 
Manual of Military Law," chapter on “The Customs of 
War") which reads: “A spy, in a military sense, is a 


person who is found in a district occupied by the enemy, 


collecting, secretly and in disguise, information reapecting 
their conditions and designs, with a view of communicating 
auch information to the opposing force. Secrecy and 
disguise are the essential characteristics of a spy in a 
military sense.” Unless, therefore, concludes Mr. Bell, it 
could be proved that a correspondent was transmitting his 
information to the opposing force he could not be treated 
as a spy. Permitting that this view is correct, Mr. Bell 
omits to refer to the following point—i.c., that the message 
might be received by the Japanese, although sent with the 
idea of reaching the operators’ receiving station at Wei- 
hai-wei or elaewhere. Of course; as mentioned in Monday'e 
Times, the messages may be sent in s secret code, but this 
would not prevent them being received by the Japanese, 
and circumstances might arise under which the code could 
be read. 


German Criticism of the Liverpool - Southport 
Railway. — A correspondent to the LHlektrotechnische 
Zeitschrift ventures upon a pertinent criticism respecting 
the equipment of the Liverpool-Southport Railway. He 


questions the wisdom of providing a bonded rail in the. 


centre of the track to serve as a return conductor, while at 
the same time omitting to bond the running rails, on the 
ground that, instead of facilitating the maintenance of the 
permanent way, the plan adopted introduces fresh diffi- 
culties. The presence alone of this centre rail, he argues, 
will seriously hamper the execution of ordinary track 
maintenance work. In under-packing the sleepers, for 
instance, and straightening the running rails longitudinally 
or transversely, the centre conductor rail will be so 
displaced as to itself call for readjustment. Moreover, 
since this conductor receives current through the bearing 
rails, cross bonds must be provided at intervals of about a 
train’s length, and these bonds are necessarily also involved 


in the movements of the track. From the economical point. 


of view, advantage is lost of the large section of the bearing 
raile, whose use as return conductors would serve to con- 
siderably reduce the fall of pressure over the system. 
It seldom occurs that the electrical connections of both 
rails are broken at opposite joints simultaneously, one 
bond invariably remaining intact to judge from experience 
on the Wannsee line, which has further shown that even 
third-rail bonds are liable to break if not sufficiently 
flexible. On the other band, a broken connection on the 
Liverpool system would throw the whole of the current on 
the fishplates, aince one bond only per joint has been 
provided. The correspondent also finds it remarkable that 
traction engineers in America and England still favour 
a working pressure of 600 volts, notwithstanding that 
experience in Germany has proved a normal pressure of 
800 volts to be thoroughly reliable. The above criticisms 
of the return-current arrangements on the Liverpool- 
Southport Railway are not quite correct, because the 
correspondent has not understood. the full details of the 
system. In the first place, the bonded fourth rail in the 
centre of the track is only used as a return circuit There are 
no collectors on it, and hence its alignment is not a matter of 
importance. The greatest mistake made, however, by thecorre- 
spondent is the question of bonding As will be clear from our 
description, each end of each running rail is bonded on to 
the fourth rail, and hence the running rails form a valuable 
part of the return circuit. Also, as the joints in the running 
rails are not, as a rule, opposite the joints in the fourth 
rail, the former serve a8 an additional circuit to the bonds 
in the fourth rail. In the matter, therefore, of continuity 


the Liverpool and Southport arrangements are distinctly 
better than any system of bonding round the rail jointe in 
the running rails. As regards the voltage for railway 
working, which in this country has been fixed at 600 volts, 
we have no doubt whatever that 800 volts would be quite 
reliable. In this respect the most important feature is 
uniformity between various systema, and it was after con- 
ference that 600 volta was adopted. If a step higher is to 
be allowed, it would be much better to go to overhead con- 
struction and employ some thousands of volts in order to 
reduce first cost. | 


Books Received. — The “Electrical Industry,” b 
A. G. Whyte. In the introductory chapter Mr. Whyte 
refers to the experiments conducted before 1879, to which 
date he assigns the birth of the electrical industry. 
Following this, he describes the early days of electric 
lighting, and traces the development of this branch up 
to the present time. Electric traction is comprehensively 
treated in three succeeding chapters, entitled the “Early 
Days of Electric Traction,” the “ Development of Electric 
Interurban Tramways,” and “Electric Railways.” The 
employment of electrical power in mills and factories, and 
its economic advantages for this purpose, are duly dealt witb, 
and Mr. Whyte recapitulates the circumstances attending 
the formation of the large power companies. Electrical 
engineers in embryo will find considerable information 
on the prospects offered by the profession. In a brief 
concluding chapter the author undertakes the réle of 
prophet. He forecasts a network of tramways over the 
whole of our populous areas, extending into rural districts ; 
the conversion of our railways; and the supercession of 
horse or steam haulage on canals. Of our industries he- 
gays: “ A supply of cheap electric power will be available 
wherever it is wanted, and the direct use of steam power 
will become as rare as water-mills are now.” In other 
directions, too, the author expects great expansion— in 
fact, to give his own words, "the whole future might 
well be summed up in the statement that electricity 
will play a dominant part in almost every department 
of external human existence. . Electricity is the 
most versatile and controllable form of energy yet 
discovered by man. The mere catalogue of its protean 
accomplishments is bewildering.” This interesting book is 
published by Messrs. Methuen and Co. at the price of 
28. 6d.— Practical Slide-Making,” by G. T. Harris (London: 
Iliffe and Sons. 18.). This concise treatise the second of 
a series on photography contributes in a lucid manner the 
result of the author's own experience in slide-making. All 
the processes by which different effects can be obtained are 
described, including some for producing very artistic results 
by the use of collodio-bromide, albumen, wet plate, carbon, 
eto. The book is written so as to be intelligible to the novice, 
and at the same time to furnish a reference book for the more 
experienced worker —“ How to arrange with your Creditors’ 
(by R. Shuddick) may appear somewhat foreign to elec- 
tricity, but even electrical engineers occasionally have 
need to praetice the delicate art described by the author. 
This little volume opens with a brief review of commercial 
systems from the earliest times. The reader is then 
acquainted with the procedure for carrying out private 
arrangements with creditors, which is the course recom- 
mended by the author where practicable. A warning 
is given against the predatory money - lender and the 
« wrecker " accountant, who approach the insolvent in the 
guise of benefactors. Some useful forms of deeds of assign- 
ment are given for cases where this method is utilised, 
accompanied by several useful hints. In conclusion, the 
author deals with the Bankruptcy Acts, and alludes to the 
advantagea and drawbacks of liquidation by such process. 
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The book, which is the latest of a series of practical guides, 
is published by Mr. Fisher Unwin, and the price is 1s. ' 


Oil-Cooled Transformers.— Ia a recent issue we gave 
extraets from a paper read before the American Institution 
of Electrical Engineers on the relative risks from fire with 
various types of transformers. This paper was issued in 
advance of the meeting, and it has now been discussed. 
We gather from tbe report of the discussion in the Electrical 
World that the opinion of those present was almost unani- 
mously in favour of the oil-cooled being more safe than the 
air-blast transformer. In support of this view, Dr. Perrine 
mentioned that the fire underwriters, and particularly the 
instructions of the Mutual Fire Ineurance Company, favour 
the oil over the air-cooled transformer. Mr. Peck stated 
the case against the air-blast transformer, which he said is 
more susceptible to damage by fire from static discharges, 
arcs, bad contacts, etc., than the oil-insulated transformer ; 
though, he added, on the other hand, owing to the small 
amount of combustible material in the former, it is possible 
to have such material entirely destroyed with compara- 
tively little fire risk to neighbouring apparatus or buildings. 
As to precautions to be observed in installating oil 
transformers, all concurred that the case should, where 
possible, be made of riveted boiler iron which will with- 
stand a pressure of 100lb. per square inch, and that it should 
be properly vented. Mr. Peck said that where sheet iron 
construction is necessary, the case should be made practi- 
cally air-tight and provided with a very large safety valve, 
so that an internal explosion cannot burst the case. It was 
generally agreed that transformer units should be located 
in fireproof compartments, and some advocated locating 
them in vaults. In any case the transformer case should 
be so constructed as not to be broken in the ease of the 
floor or walls of a burning building or heavy weights falling 
upon it. Mr. Mershon disapproved of a bottom drain, 
owing to the fact that as oil went out air would enter the 
transformer case, and might cause an explosion. He 
described an arrangement which be had used which pro- 
vides for pumping water into the bottom of a transformer, 
which forced the oil out at the top. He dwelt upon the 
necessity of so arranging the draining system that in 
ease of falling floors or walls the pipes would not be 
broken. One suggestion was that the transformers should 
be placed in vaults that could be closed and to which steam 
could be admitted to smother flames in case of the oil 
taking fire. Several of those taking part in the discussion 
drew attention to the fact that the oil-cooled transformer 
was not an extreme fire hazard if proper precautions were 
observed, and that this should be made plain in order that 
the discussion would not cause alarm. In the course of 
further discussion on the transformer terminal question, 
Mr. de Muralt said that in Europe the air-blast transformer 
is considered a greater fire risk than the oil-cooled trans- 
former. The desirability of fireproofing the buildings of 
electrical plants was illustrated by Mr. Lyford, who cited 
the fact that the only two buildings left intact in the 
Baltimore burned district were the new power-house and 
sub- station of the electric company. Mr. Hazard suggested 
sealing the space above the oil in the transformer with an 
inert gas, such as carbon dioxide supplied by a gas gene- 
rator. One suggestion was that the oil used in transformers 
should have a fire test of approximately 400deg. F., and 
another that it should have a flash test not below 
175deg. C., as in that case there would practically be no 
evaporation at 100deg. C. 

Electrolysis Caused by Tramway Currents.— 
Great interest surrounds the question of the corrosion of 
pipes under the street surface by the return currents for 
tramway systems, On the one hand, the owners of these 
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pipes wish to make tramway undertakers liable for all 
corrosion on their systems ; on the other, it is exceedingly 
difficult for the tramway authorities to determine what 
proportion of the corrosion is due to their stray currents. 
In a recent article in the Street Railway Journal of New | 
York, Mr. Albert B. Herrick goes into the question exceed- 
ingly fully. In the first instance, he states: It has been 
assumed that there are certain characteristics on the surface 
of a metal which indicate electrolytio action. For instance, 
in cast iron a pit in the surface of a pipe which is filled 
with a graphitic substance can be readily gouged out with 
a knife, leaving a greater or less depth of pit in the metal. 
In the case of wrought iron, the developed fibrous structure 
of the metal is considered indicative of this action. Both 
of these conditions have been found also to be produced on 
metal surfaces by the corrosive action of the soil alone, and 
I have found no expert willing to state that these are of 
necessity indications of electrolysis. In lead, the indica- 
tions are external to the surface itself, insomuch that the 
carbonate of lead, or the compound that is formed, migrates 
through the soil in veinings towards the receiving plate- 
Carbonate of lead without the seaming through the soil 
is not indicative, for ashes around a lead pipe will produce 
a compound identical in appearance, but adhering to the 
pipe. Iron pipe will show fibre structure when exposed to 
a natural or artificial gas leak, and also condensed water, 
or pure water, will eat iron pipe and develop its fibrous 
structure as well as water-bearing eulphurous acid. Steel 
pipe will show pitting identical with that caused by 
electrolysis when free particles of carbon have been incor- 
porated in the surface of the metal during the process of 
rolling. Here the action is local, the carbon particle forming 
one pole and the surrounding metal the other, the moisture 
adjacent to the pipe surface forming an electrolyte. A very 
good example of this is found iu the Rochester (N.Y.) main 
from Hemlock Lake. Numerous pits were found in portions 
of this pipe, some of which penetrated completely through 
the metal of the pine, yet no current flowed over this pipe." 
As a means of ascertaining whether electrolysis is actually 
taking place or not, Mr. Herrick advocates the placing on 
these pipes of two concentric sheaths at a short distance 
apart. One of these sheaths, which should be of the same 
metal as the pipe, is connected to it, while the other i 
insulated. After a year or two these sheaths can be 
removed, and after being cleaned they can be weighed. 
The extra loss in weight of that sheath which is connected 
to the pipe will then represent the loss due to electrolysis 
from the tramway currente. This method of testing should 
be adopted at the same time as any steps for reducing the 
drop in the earthed return, in order that the tramway 
engineer may see how far the same are effective. Mr. 
Herrick emphasises the fact that the old method of 
predicting electrolytic risks to piping from the voltage 
between the pipes and the rails is of little value, owing to 
the fact that it includes the resistance of the earth and 
other materials between the pipe and the rails. It is the 
voltage between the pipe and the electrolyte immediately 
surrounding it which is the important quantity, and the 
author describes a method by which this can be ascertained. 
For this purpose he uses two exploring rods, with 
insulated coverings round the outsides. At the lower ends 
are exploring points of cadmium. One rod is driven down 
into contact with the pipe, while the other is driven into 
the soil in the immediate vicinity. The voltage between 
the two eadmium points is thus ascertained. on the 
Poggendorf method. This article by Mr. Herrick also 
goes fully into the best way of protecting pipework 
systems, and emphasises the need of ascertaining exactly 
where there is contact under the streets or on bridges 
between the pipes and the running rails, 
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WIRELESS TELEGRAPHY. 
BY R. G. BLAINE, M.E., A. M. I. C. E., ETC. 
(Continued from page 602.) 
Electrolytic or Chemical Detectors. 

These in some cases act in the opposite direction to 
coherers ; in other words, their resistance goes up instead 
of down when subjected to the influence of Hertz waves. 
Prof. Neugschwender used a detector consisting essentially 
of a cut on a silver-on-glass mirror, with rods, rings, or 
wires attached. When the mirror was slightly breathed 
upon, its resistance immediately went up when acted on 
by etheric vibrations of the proper freqency. If connected 
to a telephonic receiver and battery, a click was heard for 
each 5 of the radiator no matter how quickly these 
discharges followed each other, showing that this detector 
unlike the ordinary coherer — is self-recovering. The 
inventor attributes the increase of resistance to the break 
up of electrolytic trees which form across the out or gap 
when the current flows, this break up being coincident with 
and due to the influence of Hertz waves. The break up 
increases the resistance very greatly. 

The cut-on-glass receiver of Neugschwender referred to 
above is sometimes called a coherer, but is really an anti- 
coherer, as the resistance increases on the incidence of ether 
oscillations. 


Eq E 
W 


Fic. 26. 


Schäfer Anti-Coherer.—Thbis receiver, the invention of the 
son of the leading electrical engineer of Budapest, acts on 
the same principle as that of Neugschwender, and consists 
of a piece of silvered glass—an ordinary mirror will do— 
having the mercury backing divided by one or two grooves 
or scratches. The action of the ether waves—electrolytic 
or chemical—is to increase the resistance of the apparatus, 
and careful trials by Dr. Joseph Tuma, professor of physics 
at the Imperial University, Trieste, as well as others con- 
ducted between Lavernock Point and Weston-super-Mare 
(1899), at Bremen (1901), and Frankfort (1902) showed this 
receiver to be equal in point of sensitiveness to the ordinary 
filings coherer then in use, with, of course, the advantage 
of requiring no de-cohering, since the resistance drops to 
normal amount as soon as the ether waves cease. A 
specially prepared glass is found to give best results, and 
an air-tight covering is advisable to prevent interference 
by atmospheric influences. These and other improvements 
have been carefully thought out by Prof. Schafer. The 
circuit employed by him is shown in Fig. 26, where L is 
the aerial, E the earth, P the anti-coberer, W a water 
resistance, S a battery, R the relay. 

The De Forest Deteclor or Hesponder is really a little elec- 
trolytie cell consisting of the hollow or spherical-shaped 


space between two screws in a tube. The liquid in this 
apace is probably composed mainly of glycerine and water, 
but with other ingredients not very clearly specified. The 
ends of the screws are coated with peroxide of lead. The 
electrolytic action has the effect of building up chains of 
ticles acroas the space between the two screws, but the 
incidence of an oscillating current from the aerial breaks 
up these chains, the result being that a click is heard in the 
telephone, The responder ie, of course, self-restoring. 

New Schlumilch Indicator.—This is a “cell of decomposi- 
tion or polarisation " with platinum electrodes, which 
becomes in a high degree sensitive to electrio waves, 
when a feeble auxiliary current is passed through the 
cell so as to produce a regular development of gas 
at the electrodes—the impressed E.M.F. being slightly 
greater than the counter E.M.F. of the cell. Unlike 
the De Forest receiver, this one is said to act so as to 
give an increased current under the incidence of electric 
waves. When the wave effects meet the cellule the 
bubbles of gas produced by the decomposing current 
disengage themselves more quickly from the electrodes, 
are more closely together, and in greater number.” If 
there is an intense action of the electric waves, one is 
able, so to speak, to signal, through the Morse machine, 
by the simple disengagement of gas.” If, instead of 
platinum, two metals widely apart on the galvanic tension 
scale be used, an auxiliary current may be dispensed with, 
the cell being then like a primary element without current 
on account of polarisation, but which depolarises itself 
immediately under the action of the electric waves. The 
cell, indeed, resembles a small Wehnelt interrupter, with, 
after the manner of the Fessenden bolometer, several reserve 
positive electrodes, which may be pat into circuit one after 
the other if necessary. Any such step is, however, said to 
be little necessary, owing to the constancy of the cell, which 
is stated to be greater than that of a filings coherer, and 
the intensity of the action varies in some degree with the 
intensity of the received waves. It works best when the 
positive electrode is very small—even microscopic in dimen- 
sions. These particulars were furnished by the Gesellschaft 
fiir Drahtlose Telegraphie, Berlin. 

Optical Detectors. 

Hertzian Heliography.—Herr R. Blochmann (November, 
1902) used mirrors with high dielectric constant to con- 
centiate the electromagnetic radiations on a distant receiver, 
which ie itself a lens. Mirrors of 80cm. diameter sufficed 
for waves 20cm. long, and signals could be sent and received 
correctly over several miles. The apparatus was practically 
a heliograph for invisible light waves, used much in the way 
in which an ordinary heliograph is used for visible light. 
The receiver is in this case, of course, not the eye, but a 
suitable sensitive Hertz-wave receiver, which may be made to 
print a message if necessary. These invisible rays are not 
intercepted by fog or by non-conducting solids, but moun- 
tains do act as obstacles, which, however, can be overcome 
by a series of relays. "The direction in which the rays 
come to the receiver can be distinguished with considerable 
accuracy, snd thus several messages may be received at 
the same time, or sent out at the same time in different 


directions. 
Classification of Detectors. 


Dr. Fleming suggests the name “kumascope” (from 
kva & wave), as a better term than detector or receiver, 
for the instruments used to give evidence of the presence of 
Hertzian vibrations. The term, however, is too suggestive 
of a toy to be likely to meet with general scientific 
approval. A classification of the detectors, or responders, 
here described, somewhat on the lines suggested by Dr. 
Fleming is given below. 

Microphonic or Coherer Types.—Non-restoring: Branly (co- 
herer); Blondel (coherer); Marconi (coherer); Minchin 
(cell). Self-restoring: Hughes (microphone); Lodge-Muir- 
head (coherer); Castelli Solari or Italian Navy (coherer). 

Magnetic.—Marconi. 

Eleciric.— Hertz; Neugschwender ; Schafer. 

Electrolytic —De Forest; Scblömilch. 

Thermal.—Boys ; Gregory ; Fessenden. 

Optical.—Boltzmann. 


(To be continued.) 
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NEW ELECTRICITY WORKS FOR BIRMINGHAM. 


We give below the full text of the Electricity Supply 
Committee’s report on the extension of the electricity 
supply system in Birmingham. This report came before a 
special meeting of the Council on April 12, and, as stated 
in our last issue, it was accepted. The committee are 
therefore authorised to proceed with the work, and to 
apply to the Local Government Board for a loan of 
£441,142 to meet the expenditure on the first part of the 
scheme. The committee's report reads ag follows: 


On July 31, 1901, the Electric Supply Conrmitiee submitted 
to the Council a scheme for the erection of a generating station 
on the site acquired by the Counoil for that purpose in Sammer- 
lane. The plans provided for a station of the ultimate 
capacity of 10,000 kw., at an estimated cost of £239,220, bat 
the committee recommended that the station should only be 
equipped in the first instance to a generating capacity of 3,200kw., 
at an estimated cost of £128,890. The Council approved this 
scheme and authorised an application to the Local Government 
Board for authority to the borrowing of the £128,890, together 
with the following sums: for mains, a sub-station, eto., 
£75,000 ; capital expended on purchase of Summer-lane site, 
£25,174, 8s.; and extension of Water-street station, £41,909. 
53. 2d. A loan for £251,975 (the sum of the above amounts less 
£17,000, the estimated cost of works omitted on account of the 
abandonment of the Edgbaston and Harborne tramway scheme) 
was sanctioned by the Local Government Board in June, 1902, 
for a period of 28 years. 

As the Council is aware, the scheme, owing, in the first instance, 
to uncertainty as to tramway development in the city, and later, 
owing to the impending change of engineer, has not been 
proceeded with, and only a portion of the loan has been spent or 
borrowed, as set out in the following table : 


Amount Amount 
sanctioned. spent. 
Water-street extensions to January, 1902 £41,999 3 2£41,909 3 2 
Parchase of Summer-lane property ...... 23,174 8 0 23,174 8 0 
Buildings, et . 64,000 0 0 1,170 5 3 
Architects’ commission, ete. ............... 4,600 0 0 58 10 0 
Engines and dynamos ..................... 26,520 0 0 — 
Boilers and economisers................... . . 60000 0 — 
Condensing apparatus, etc. ........... ... 4, 320 0 0 — 
Steam-piping, et t q . 5000 0 0 — 
Coal-handling plante. 3000 0 O0 — 
Water-tanks, eto eee 5,200 0 0 — 
Switchboards, balancers, transformers, 
and accumulators ...........ccccscccevees 9,850 0 0 — 
Orana ⁰˙·w⁵Ü A vU KT 1,400 0 0 — 
Subsidiary station 10,500 0 0 2,021 7 0 
GING feces EROR 46,700 0 0 14863 3 8 
Ml “-— 1, 00 100 00 


£251,975 11 2 £84,196 17 


The unexpended portion of the loan is thus £167,776. 14s. 1d. 

Under the Corporation Act, 1903, the Council obtained 
powers to work tramways in the city. subject to the existing 
leases, and in May last the Tramways Committee forwarded to 
your committee a resolution in the following terms: That the 
Electric Supply Committee be informed that in the opinion of 
this committee it is desirable that they should proceed without 
delay with the provision of electrical energy for working the 
whole of the tramways in the city, the leases of which expire in 
1906." The length of the tramways referred to in this resolu- 
tion, including the Aston line within the city, is about 244 
miles. The leases of the remaining tramways, having a length 
of about nine miles, expire in 1911. It is certain, however, that 
in the hands of the Corporation the tramway undertaking will 
in the near future be largely developed by the opening of new 
routes and the extension of existing ones, and that for these 
extensions electrical energy will also be required. There is also 
the increasing demand for current for private lighting and 
power, for which provision must be made. The present stations 
are taxed to their utmost capacity in times of top load, and no 
considerable extension of them is possible. 

Since the appointment of the new engineer, Mr. R. A. 
Chattock, in September last, your committee have gone fully 
into the whole subject, and have had before them plans and 
estimates. "The result of a careful consideration is that they 
are convinced that a larger scheme than that submitted to the 
Council in 1901 (which did not, in fact, provide for the 1906 
tramways) is not only necessary, but will prove in the end to be 
more economical. Ia the laying-out of a scheme for the new 
station, regard has been had to the demands for current for 
both tramway and ordinary purposes, so far as they can reason- 
ably be foreseen, for about the next 10 years, in ordec that the 
scheme may be so planned as to admit easily of extension from 
time to time as need may arise. The energy required, taking 
this basis, is estimated at about 22,000 kw.—viz , 15,000 for 
ordinary lighting and power, 7,500 for tramway purposds, and 
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1,500 spare. As regards the estimated amount of energy 
required for private lighting and power, your committee find 
that for some years the annual rate of increase was about 
10 per cent. Since the reduction of the charges last year it 
has been about 16 per cent. The total kilowatt capacity of the 
existing stations is 5,260. Oa the 10 per cent. rate of increase, 
compound, the kilowatt capacity required in 10 years would 
thus be about 13,640. The estimated cost of erecting and 
equipping the station to a capacity of 22,000 kw. is £510,000, 
including £130,000, the estimated cost of the necessary building. 
For the present your committee believe that the needs of the 
department will be met by the equipment of the station to a 
capacity of 8,500 kw.—viz., 3,500 for private lighting, 3,500 
for tramway purposes, and 1,500 spare plant, at a cost of 
£260, 620. 

Your committee think it best to lay before the Council a 
description of the scheme in its entirety, notwithstanding that 
they are only asking the Council’s sanction to the installation 
of a little more than one-third of the plant at the present time. 
The buildings will be arranged very much in the same way as 
was reported to the Council in July, 1901. The sitə at Summer- 
Jane has an area of 19,409 square yards, with frontages to 
Summer-lane and Lower Loveday-street. There is also con- 
venient canal wharfage at the rear. The sketch plan submitted 
herewith shows the ground plan of the proposed buildings. Two 
chimney stacks will be required in the positions shown on the 
plan, each of a height of 230ft. and an internal diameter of 15ft. 
The engine-house will be 275ft. long by 100ft. wide by 65ft. 
high. The end of this building will abut on Summer-lane. On 
one side of the engine-house, and running parallel to it, will be 
situated the boiler-house. This building will be 275ft. long by 
98fc. wide by 60ft. high. An overhead coal store, capable of 
accommodating 2,000 tons of coal, wil be installed over the 
boilers close to the roof of the boiler-house. Parallel to the 
boiler-house an economiser house will be erected, and in it the 
chimneys referred to above will be situated. At the rear of the 
engine-house, and situated between it and the private canal 
basin, will be built à small pumping station for providing the 
circulating water required for condensing purposes. On the 
south-western side of the engine-house, and also abutting on 
Summer-lane, it is proposed to build a workshop, engineer's 
store and offices, and a storage battery room. Having regard to 
the fact that the switchgear, offices, workshop, and battery 
room will have to be provided for at one end of the buildings, 
and arrangements made for pumping the condenser cooling 
water at the other end, your committee consider that it will be 
necessary to complete the shell of the main buildings as part of 
the first equipment. The generating plant can then be installed 
as required. It is proposed to divide the engine-house by a 
central gangway, and to instal the high-tension plant on one 
side and the low-tension plant on the other.  High-speed 
engines will be adopted, direct-coupled to the generators, and 
each engine will have its own equipment of surface condenser 
and air-pumps. In two subways under the central gangway 
the cables connecting the generators to the switchboard 
will be run. The low-tension and high-tension switch- 
boards will be situated at the front end of the engine-house, 
mounted upon a gallery, and will be kept distinct from each 
other and divided by the main entrance from the road. Spanning 
the engine-house will be a large overhead electric travelling 
crane, to be used for erecting and overhauling the plant. 

The boiler-house will be ‘equipped with underground flues, 
so arranged that any battery of boilers can be run on either of 
the chimneys. It 1s proposed to arrange the boilers in four 
batteries, each containing six boilers of the water-tube type. 
Each of these boilers will be of very large capacity, being 
capable of evaporating 24, 000lb. of water per hour into steam 
and superheatiog it. The coal from the overhead store will 
be automatically fed into mechanical stokers attached to these 
boilers. The ashes produced from the boilera will accumulate 
in underground chambers, from whence they can be fed into a 
conveyor and delivered either into carts or into barges on the 
canal, or, if neceesary, stored in a separate bunker. Two distinct 
pump-houses will be placed in the centre of the boiler-house, 
equipped with steam-driven feed pumps arranged to feed the 
boilers. Overhead tanks for storage of cold and hot water will 
be provided in the boiler-house and also in the economiser 
house. 

It ie proposed to equip the economiser house with four 
sets of economisers, each economiser being split up into four 
divisions. It will be possible to cut out any division in any 
economiser for repairs and cleaning purposes. The circulatin 
water pumping station will contain high-speed ateain-driven an 
motor-driven centrifugal pumps. Taese pumps will draw the 
water from the canal basin through suitable strainers, pump it 
through the condensers, and discharge it through a 30in. pipe into 
the canal again ata point atthe Corporation wharf in Lancaster- 
street. An overhead hand-operated crane will be provided in 
the pump-house for overhauling this plant. The coaling appli- 
ances will be so arranged that coal can be delivered either by 
canal barge or by cart. It will be handled by a system of 
conveyors, which will deliver it either into the overhead coal 
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store in the boller-house, or into an auxillary coal store, capable 
of holding another 3,000 tons, which it is proposed to erect on 
the bank of the canal basin. A duplicate system of conveyors 
will ultimately be put in. 

Owing to the large amount of energy that it will be necessary 
to transmit from the generating station, and to the long 
distances over which it will have to be carried, your oom- 
mittee are advised by their engineer that it will be necessary to 
employ high-tension transmission to the outlying districts both 
for tramway traction and lighting purposes. This high-tension 
current will be irapaformed to low-tension current in suitably 
arranged sub-stations. Six sub- stations will ultimately be 
necessary, including the existing station at Parker - street, 
where certain alterations will be required. The others will be 
erected in convenient situation, having regard to the demands 
upon the system. One of the stations will be built on land 
belonging to the department at Court-road. The ultimate cost 
of the sub-stations and equipments is estimated at £132,200. 
For the first equipment it is proposed to instal four of such 
stations, one of them being the Parker-street station, at a total 
estimated cost of £55,186. "These sub-stations will be of a total 
capacity of 5,900 kw. They will be laid out on similar lines, 
and will comprise the following plant: On the ground floor will 
be situated the static transformers for transforming the high- 
tension alternating current into low-tension alternating current, 
and the rotary converters for transforming the low-tension 
alternating current into direct current at pressures suitable for 
either lighting supply or tramway traction supply. On galleries 
above the floor level, rnnning down each side of the sub-station, 
wil be installed the necessary high-tension and low-tension 
switchgear. Above these an overbead travelling crane will be 
installed for the purpose of conveniently erecting and over- 
hauling the plant. On the first floor will be installed a storage 
battery, which will be used for the lighting supply only. This 
battery will enable a steady pressure to be given for lighting 
purposes, and will provide means of economically supplying the 
current required at night-time. 

Tbe underground cables that your oommittee propose to 
instal for the first equipment will be as follows: Three high- 
tension cables will be run direct from the main generating 
station to each sub-station. One of each of these three cables 
will be utilised for tramway traction supply, one for lighting 
supply, and one as a spare to either. The low-tension tramway 
traction cables will be laid along each route of tramway track, and 
will be coupled by means of switch pillar boxes to the overhead 
wires, at points roughly about a quarter of a mile apart. The tram- 
way routes in the neighbour hond of the main generating station at 
Summer-lane will be supplied direct from the low-tension gene- 
rating plant in that station by means of a network of low-tension 
feeder cables. The tramway routes in the neighbourhood of 
each sub-station will be supplied independently by a network 
of low-tension feeder cables from that sub-station. The low- 
tension lighting cables will be laid in the form of a network in 
the neighbourhood of each sub-station and in the neighbourhood 
of the main generating station. These networks will be laid 
out on tbe lines rhat have been adopted for the existing supply 
in the city, and as occasion serves they will be coupled up 
together and eventually form one large network over tha whole 
of the city. Low-tension lighting trunk mains will be required 
for coupling up the new main generating station with the two 
existing stations, and it is proposed to lay three heavy trunk 
mains from the main generating station to the Dale End gene- 
rating station, and one trunk main from the main generating 
station to the Water-street generating station. Telephone 
cables and pilot cables will be laid in order that telephonic 
communication may be made between any feeder switch pillar 
on tbe tramway route and the station supplying that route, and 
also between the main generating station and each sub-statiun. 
The pilot wires will be used for carrying out the requirementa 
of the Board of Trade as regards the drop of potential in the 
rail returns in the tramway system. 

The cost of the first equipment, as detailed below, has been 
gone into carefully by your committee, and they have obtained 
tenders for as much of the plant as has been possible. In a 
scheme of such magnitude many of the details in the generating 
station, such as pipe connections, switchboarde, etc., must 
depend upon the type and the arrangement of the main 
generating plant that it is proposed to adopt, and tenders for 
these cannot be obtained until the question of main plant has 
been approved. Your committee have, therefore, estimated 
such expenditure under these headings as advised by their 
engineer. It has also been necessary to estimate the expendi- 
ture on the buildings on account of the fact that your committee 
are only now asking the Council to appoint an architect. An 
amount of 10 per cent. has been added on each firm's tender for 
contingencies. The estimated cost of the first equipment is as 
follows : 

' MAIN GENERATING STATION. 
Buildings, including engine-house, boiler-house, coal stores, 

flues, economiser house, one chimney, pumping station, 

offices, workshop, stores and battery room, wiring for 

lighting buildings, and arobiteot/s commission . . ... . ... £106,000 


Boiler. House Plant, 


Light water -tube boilers, fitted with superheaters and 
mechanical stokers, including brickwork (tender of Babcock 


and Wilcox, Limited, plus 10 per cent.) ......... . 16,559 
One eoonomiser, having four sections, 1,280 tubes and 

!. m 2,200 
Four feed pumps (tender of G. and J. Weir, Limited, plus 

10 per ent) — 658 
Hot and cold water storage tanks 2,000 
Steam piping and valves ..ꝙ 7 Lt᷑ . . á 3,000 
Feed piping and valve . 2,000 
ONG cosl COBVOYOE. i. . air irns Ve LU ve DUE veda 2,000 
One oos] conveyor, tower, and bridge, for unloading coal 

from canal ;;ͤ antes isque euro ead Ua wens: 1,550 

£29,947 
Engine- House. Plant, 
Four 2. 500-h. p. high-speed steam-engines, including con- 
densers RU “ait pani pe: three 900-h.p. high-speed steam- 
engines, including condenser and air-pumpe (tender of 
* Belliss and Morcom, Limited, plus 10 per cent: 57,140 
Three 150-kw. direct-current generators (tender of Dick, 

Kerr, and Oo., Limited, plus 10 per cent.)................... 7,553 
One 1,500-kw. alternsting-current generator, three 500-kw. 

alternating-current generators (tender of British Westing- 

house Company, Limited, plus 10 percent.) .................. 4,141 
Two 200-kw. steam-driven exciters ..........- ...... . 4,477 
One 600-kw. direct-current turbo-generator (tender of C. A. 

Parsons and Oo., plus 10 per cent.) i 3,850 
One condenser and air-pumps for same  ............... . . 1,500 
One 200-kw. direct-current motor-generator ..................... 1,392 
One 200-kw. rotary converter and transformer 1370 
Two 100-kw. balancer ..rnʒe . q æ. 1.595 
One traction battery, 2, 500 ampere-hours .. ......... ........... 4, 950 
Two battery boostereee ei ··᷑· V˙ 1. 980 
Two 1 000. ampere lighting boosters....................... eee. = 1,100 
Direct-current switch board . 8,250 
Alternating-current switohbosrds........................ ·—U—OLD 4 6,820 
Cables for connecting upUUUUU I! - 4,400 
One 40-ton overhead electric crane, 100ft. pen... 3,300 

£113,618 
Circulating Water Plant, 
Two 20in. centrifugal steam-driven pumps........................ 1,760 
One condenser and air-pump for same ........................ esse 880 
One 12in. centrifugal motor-driven pump ........................ 550 
9 water piping and valves in station and discharge 

e!!! RO T 5,940 

One eight-ton overhead hand-operated crane, 23ft. span ...... 220 
£9,130 
Workshop Equipment, 
One largo d rera E ESAE 300 
Small lee sh 150 
One drilling machine nass . 250 
One screwing machine . 120 
Planing machine iii 8 500 
Motors, shafting, and tools ........................ eene 400 
One five-ton overhead hand-opersted crane, 32ft. span  ...... 250 
Contingencies, 10 per cent, —........ eee enm 175 
£1,925 
Total, Summer-lane first equipment . . £260,620 
SUB STATIONS, 

f! ³¹Wu⁴w ͤ̃ ͤô—: k 2 500 
Buildings, three stations . 10, 500 

Equipments, comprising 15 sets of trausforming apparatus, 

each having a capacity of 300 kw., and including rotary 

converters, static transformers, regulating appliances, 

switehboarde, and storage batteries (tender of British 

Westinghouse Company, Limited, plus 10 per cont.) ...... 2,186 

Total, sub-stations and first cquipmenta..................... £55 186 
UNDERGROUND CABLES. 
It is estimated that the following amounts will be required 
for the first equipment: bigh-· tension cables, 22 miles 1,690 
yards; low-tension tramway traction cables, 20 miles 780 
ards; telephone cables and pilot cables, 18 miles 540 yards; 
ow-tension lighting trunk mains, 6 miles 490 yards; 

48 switch pillars, with the necessary overhead connecting 

cables; trenching, 23 miles 155 yards; cost calculated on 

schedule of prices by the Callender Cable and Construc- 

tion Company, Limited, plus 10 per cent. ..................... ,536 
iht kxßd ET 000 

125 336 
M////ĩ§˙¾vÿêo—õoüꝛ mm··A mmm ꝛðx2ñ 8 2.000 
Grand tt! anter EX e EE RO RURNUS £441 142 


Your committee are alive to the heavy annual oharges which 
will be entailed by the large addition to the capital of the 
undertaking. If during the first year or two, before the 
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station is fully at work, there should be a deficiency in the 
revenue, it would be necessary to have recourse to the reserve 
fund, which now stands at £26,394, and to which the result of 
the present year's working should enable an addition to be 
made. With a gradually increasing revenue and the reserve 
fund to fall back upon, the committee have no doubt that the 
department can bear the increased charges for interest and 
sinking fund until the new capital becomes remunerative, and 
in this connection it should be remembered that a large 
customer 1s assured in the tramway department. The following 
figures show that there has been a steady growth in the depart- 
ment since its acquisition by the Corporation, and there are 
good grounds for believing that this will continue : 


— Years ending March 31. — 
, 1901. 1902. 1903. 1904. 
Units soldi 8,040, 822 3,391,099 3,737 419 *4,336 024 
Increase per cent. ...... — 11:5 10:2 16:01 


* Exact figures not available until after March 31, but estimated at. 


Summer-lane station—first equipment 3 £260,620 
Sab-stations and first equipments ......... m RR . 65,186 
Underground cables CCC . 123,556 
err. n ehsiterse —€———— TR — ,000 

£441,142 


The committee also recommend that application be made to 
the L^cal Government Board for sanction to borrow the sum 
of £630. 13s. 6d., an amount paid for the acquisition of the 
unexpired leasehold interest in premises 18 and 184, Summer- 
lane, part of the site of the proposed new station. 

Ta view of the Council's instructions to committees respecting 
architectural work of a value over £10,000, your committee have 
not yet appointed an architect for the preparation of the plans. 
In their opinion the present case is not one for competitive 
designs, the character of the building being governed entirely 
by the type and quantity of machinery to be installed. A 
competition would, moreover, involve great delay. Your 
committee recommend that Mr. Ewen Harper, who prepared 
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The cost of the Summer-lane station under the present 
scheme, as compared with the cost of the scheme proposed in 
1901, is as follows : 

Kw. capacity. Oost. i^ per ~ 
8, a. 


1901 scheme—first equipment 4,200 ... 128,890 ... 40 5 7 
Present scheme first equipment.. 8,500 . . 260.620 .. 30 15 2 
1901 scheme ultimate capacity ... 10, 000 ... 239 220 ... 25 18 5 
Present scheme—ultimate capacity. 22,000 ... 510,000 ... 25 3 7 


Tbe committee have not found it possible to make a reliable 
comparison as to the cost of sub-stations, as the 1901 scheme 
was in this respect on an entirely different scale. Your com- 
mittee recommend that the Local Government Board be asked 
to cancel their sanction to the previous loan so far as relates to 
the unexpended portion, amounting to £167,776. 14s. ld., 
that the Finance Committee be authorised to apply for the 
necessary sanotion to the borrowing of the followlng sums, and 
that, subject to such sanction being obtained, your committee 
be authorised to proceed with the work : 


<a i — E-E- 


the plans for the scheme submitted to the Council in 1901, and 
who then took out all necessary levels, ete., be appointed archi- 
tect for the present scheme. The building estimate given in 
this report is based on rough quantities taken out by him. 
Water-street Station, elc With a view to the more economical 
working of Water-street generating station, the committee pro- 
pose to equip the 14 Lancashire boilers with superheaters, 
from which it is anticipated that a saving of at least 15 per cent. 
will be obtained in the steam used by the engines. This would 
correspond with a reduction of £1,000 per annum in the coal 
bill for this station. The estimated cost of equipping the 14 
boilers is £2,500. It is also proposed to tit two steel chimneys, 
42ft. 6in. high, on the top of the existing cooling towers at 
Water-street station. This is for the po of carrying the 
vapour produced to a greater height order to remove any 
ground of complaint by residents in the neighbourhood. The 
heightening of the towers will also reduce the cost of working 
them by creating a natural draught, and enabling them to be 
run at light loads without expending power upon driving the 


684 


THE ELECTRICAL ENGINEER, APRIL 22, 1904. 


fans that are now required to produce an artificial draught. 
The cost of these steel chimneys, for which a tender has been 
obtained, is £550. Your committee recommend that the 
Finance Committee be authorised to apply to the Local 
Government Board for sanction to a loan for the above sums 
of £2,500 and £550, together with £2,506. 15s. 10d., an amount 
spent on sundry lighting mains and services, making together 
a total of £5,356. 13s. 10d. 

At the same meeting of the Council last week, Mr. Ewen 
Harper was appointed architect for the work as recom- 
mended above. The report gives full details of the scheme 
adopted, and also the expenditure, but the following 
further information of a more technical character will be 
of interest to electrical engineers. In the first place, the 
new works at Summer-lane will be equipped with three- 
phase plant, and also a certain amount of direct-current 
plant. The three-phase plant will generate at 5,000 volts 
and 25 frequency, and will distribute this high-voltage 
current to the various sub-stations throughout the Birm- 
ingham area, whichis, roughly, 74 miles long by 34 miles broad. 
For the purposes of distribution this area is divided into 
nine smaller areas, each of which will be supplied either 
from a generating station or a sub-station. Thus in the 
one area the Water-street generating station will serve, in 
another the Dale End generating station, while the new 
works at Summer-lane will supply a considerable area from 
its direct-current plant. After completion of the new 
station, however, one of the older generating stations will 
be converted into a sub-station. The remaining six areas 
will he supplied from sub-stations as follows: the Harborne 
sub-station, the Court-road sub-station, the Parker-street 
sub-station, the Dudley-road sub-station, the Bordesley 
sub-station, and the Saltley sub-station. With the intro- 
duetion of the three-phase system for transmission, a number 
of new areas will be opened up for electric supply which 
at present are not even equipped with mains for lighting. 
There are at the present time connected to the Birm- 
ingham Corporation mains electric motors aggregating 
some 1,200 h.p. While this figure may seem considerable, 
it should be remembered that there are a& Bradford motors 
of nearly four times this aggregate power supplied from 
the central station, and yet one would expect that at 
Birmingham there should be more demand for electrical 
power than at Bradford. The reason for the difference is 
that of cost. At Birmingham the charge for motor power 
at present varies between 3d. and 2d. per unit, whereas 
at Bradford the average price obtained for all units sold for 
power purposes was last year 1:14d. With the larger and 
more economical works at Birmingham the committee will 
be able to reduce their price, and in this way secure a large 
inerease in the motor load. 

An interesting feature in the Birmingham sub-station 
equipment will be the use of rotary converters for supplying 
the lighting mains. These rotaries for the lighting and 
power service will be exactly similar to those for the 
traction work, so as to be interchangeable. When working 
on the traction load, the rotaries will have a series coil 
round the fields in action. This class of machine has not 
been used much for lighting loads, owing to doubts as to 
the possible range of regulation. We understand, however, 
that the British Westinghouse Company have given full 
guarantees that the voltage on the direct-current side can 
be regulated conveniently over the whole range required by 
Mr. Chattock. These rotary converters will be started by 
means of a small induction motor coupled on to the shaft 
of the rotary converter armature. 

The large developments of electric traction in Birm- 
ingham will call for a considerable amount of electrical 
energy from the new station. Under the present expendi- 
ture the low-tension cables for supplying the tramway load 
either from the main generating station or the sub-stations 
are included, as are also high-tension cables required for the 
same service. The electricity supply department will lay 
all these low-tension cables and connect them up to the 
trolley wire, and also the earth return cables up to the 
rails. The tramway department will be responsible for 
the track, the overhead equipment, and the cars. In view 
of the comparatively short period for which loans are 
granted, the capital charges on this cable work make a 
considerable increase in the cost per unit of the electrical 
energy supplied to the tramway department. This increase 


with a 25 years’ loan may be as much as from 5d. to Ad. 
per unit. Under the arrangements made for cable-laying 
the contractors supply and lay the cables. They also 
excavate the trenches and temporarily make good the 
surface. The final making good is then done by the 
borough engineer at the expense of the electric supply 
department. 

The illustration which we give herewith of the general 
arrangement of the proposed building on the Summer-lane 
site is interesting. It will be seen that there is on the site a 
private basin orsiding from the Birmingham and Fazeley Canal, 
which will be very convenient for getting in the coal. This 
canal water is also to be used for condensing purposes. The 
intake for circulating water will be in the private basin, and 
the water, after passing through the condensers, will be 
discharged into the canal about a quarter of a mile bigher 
up in the Cliveland-street direction. Mr. Chattock estimates 
that with a 50in. pipe from the works to this point the first 
instalment of plant can be served with condensing water, and 
that it will not cause any objectionable heating in the large 
volume of canal water between the intake and outflow 
pipes. After the plant has been increased to the ultimate 
capacity of the station, it will be necessary to lay a new 
pipe to a point on the canal about half a mile away. In 
any case, cooling towers will be avoided if possible. It 
will be gathered from the report that the cooling towers at 
tha Water-street station have been a cause of complaint by 
residents in the neighbourhood, and in certgin states of the 
atmosphere it is exceedingly difficult to get any artificial 
system of cooling condensing water which does not 
discharge objectionable vapours over the surrounding 
property. 

We have to thank Mr. Chattock for the information be 
has kindly given us with respect to his new scheme, and to 
wish him every success in the carrying out of the same. 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


Convention Programme. 
The ninth annual convention of this association will be 


held at Derby, Nottingham, and Sheffield this year, the 


dates ranging from June 29 to July 2. Mr. T. P. Wilme- 
hurst, the borough electrical engineer of Derby, is president 
this year. The programme, as far as arranged at present, 
is as follows : 

On the first day, Wednesday, June 29, the meeting will 
be at Derby, and will be commenced by a reception of the 
members by the Mayor. Mr. T. P. Wilmshurst will then 
give his presidential address, which will be followed by a 
paper by Mr. C. Shawfield, of Wolverhampton, on The 
Commercial Practicability of Electric Traction by Surface 
Contacts.” The afternoon will be devoted to an excursion 
to Chatsworth and Haddon, by invitation of the Mayor 
and Corporation. 

The meeting on Thursday, June 30, wil be at 
Nottingham, where, after a reception by the Mayor, three 
papers will be read and discussed. The subjects of these 
are as follows: “ Polyphase Sub-Stations, their Equipment 
and Working,” by Mr. S. L. Pearce, of Manchester; Some 
Notes on the Bristol Electricity Works Fire,” by Mr. H. 
Faraday Proctor, of Bristol; “ Boiler-House Economies,” 
by Mr. R. S. Downe, of Southport. In the afternoon visits 
are arranged to the electricity and other works, and the 
annual dinner will be held that evening. 

On Friday, July 1, the meeting will be at Sheffield, 
where, after a reception by the Lord Mayor, the followin 
two papers will be read and discussed: The Financia 
Position of Municipal Electrical Undertakings,” by Coun- 
cillor Blakeway, of Southampton; and “The Organisation 
and Management of the Meter Department,” by Mr. A. 
Cridge, of Sheffield. The afternoon will again be devoted 
to visits to works. 

The annual general business meeting, for members only, 
will be held at Derby on Saturday, July 2. 

All communications respecting the convention should be 
addressed to the secretary, Mr. C. McArthur Butler, Staple- 
inn-buildings, Holborn, London, W.C. 
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THE EDUCATION OF THE AMERICAN ELECTRICAL 
ENGINEER.* 


BY PROF. W. E. AYRTON, F.R.S. 


Although I take a keen interest in primary and secondary 
education, as well as in business and technical education, and 
although, therefore, I visited various American elementary 
schools, trade schools, schools of commerce, and technical 
schools, in addition to universities, technical colleges, and 
factories, the shortness of the time during which I could stay 
last autumn in the United States induced me to devote 
myself almost entirely to the study of one branch of education, 
viz., that of the young electrical engineer. And the informa- 
tion I gained during the three weeks, combined with what 
I have learned during former visite, enables me to state 
conclusively that, as far as the training of the young elec- 
trical engineer is concerned, the United States are, on the 
whole, distinctly ahead of Great Britain. 

It was not because I found some of the electro-technical 
laboratories in the States larger and better equipped than 
in my own country, nor because some of them contained 
full-sized machinery instead of mere models, nor because 
I saw large numbers of students working in them, that this 
5 of the superiority of the teaching of the young 
electrical engineer was forced on me. Indeed, in New York, 
for example, I found no electro-technical laboratory com- 
parable in equipment with what may be seen in more than 
one teaching institution in London. But it was because in 
this city, as in all other places that I visited in the United 
States, I saw that there actually existed that close bond of 
union between the industry and the teaching which only 
the more sanguine of us have hoped they might perhaps 
live to see introduced into our own country. 

I talked with manufacturers and managers of works, with 
engineers having a large consulting practice, with engineers 
having a small one, with municipal engineers, with presi- 
dents of engineering societies, with presidents of universities, 
with professors of engineering, with the staffs in laboratories, 
wita students in college, and with the editors of technical 

pers, regarding the relation between a college and a 

mí took down exactly what they said, so that it 
should be their views, and not the opinions that I have for 
pes been urging in my own oountry, that should form the 
asis of this short report. 

All the people of the classes enumerated above whom I 
met were unanimous on two points—there was not one 
dissentient voice. Everywhere I was told: 4n engineering 
apprentice in a factory should be a college-trained man; an 
engineering professor in a college should be actively engaged in 
the practice of his profession. | 

At the Westinghouse Electric and Manufacturing Works 
at Pittsburg, where some 10,000 men are usually employed, 
where, in addition to manufacturing all kinds of electrical 
A and machinery, they turn out, in each month, 
about sufficient street railway electromotors to fit up all 
the electric tramcars now running in Great Britain, Mr. 
Downton, the foreman of apprentices, said : The engineer- 
ing apprentices, of whom we;have about 150, must be first- 
class graduates of leadiug technical schools We start them 
on trial at 8d. [he said, of course, 16 cents] an hour, and if 
really bright they may be earning £50 a month with 
us at the end of eight months. We are always on the 
look-out for bright men, we co-operate with the professors 
of colleges to get them. Why, the bosses here are mostly 
college graduates themselves! There’s Mr. Taylor, second 
vice-president, graduate of Harvard. There’s Mr. Osborne, 
fourth vice-president, graduate of Cornell. There’s Mr. 
McFarlane, acting vice-president; he was educated at 
Annapolis before he taught at Cornell himself. There's 
Mr. Scott, chief electrician, graduate of Ohio State 
University. There's Mr. Lamme, chief engineer, graduate 
of the same university," and so he went on giving mea 
long list of the staff and the colleges from which they 
came. 

" Now," he continued, *although we pay our technical 
apprentices from the first day they join, we are prepared to 
regard them as learners, not as producers, so that we move 


* Reprinted by permission from the ''Mosely Educational Com- 
mission Report.’ 


them from department to department about every three 


months.” 
The following extract from the printed tions will 
show how the old apprenticeship system has been brought 


up to date in America and applied to the technical educa- 
tion of young electrical engineers. As in so many cases, 
England originated the system, America then adopted and 
developed it, and it now only remains for Great Britain to 
reimport it, modernised to suit present developments. 


‘WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY, 
“ Course for Engineering Apprentices. 

This course has been arranged for graduates of universities 
and technical schools. 

“The company desires to train a skilled force of engineers, 
upon whom it can draw for assistance in the various branches 
of its ames d | 

“Approved applicants will be given the opportunity of 
entering the works of the Westinghouse Electric and 
Manufacturing Company, in order that they may become 
familiar with the various manufacturing operations and 
the general construction and working of the apparatus pro- 
duced. The engineering apprentices will be afforded, in 
the various departments of the works, actual shop and 
i. priua experience, both mechanical and electrical, 
and the work of the technical schools will be supplemented 
by the practical training thus afforded. 

* Compensation. 

“The engineering apprentice will be paid 16 cents per 
hour during the first 2,808 hours, and 18 cents per hour for 
the second 2,808 hours. Where called upon to work over- 
time or holidays, due credit will be given therefor, and the 
rate will be one and one-half time for such overtime work. 

Application. | 

* Application for admittance as engineering apprentice 
must be made by letter, in the handwriting of the 
applicant, stating date of birth; school education and 
where received; name of university; course pursued ; 
degrees received ; reference to professors or others; state- 


ep of any practical experience which applicant may have 


The Westinghouse Company also takes some 80 non- 
technical apprentices, to be trained as machinists, who 
correspond more with what the English apprenti. has 
become. These start with 5 cents (24d.) an hour, on trial 
for 685 hours. If worth keeping, their wage progressively 
rises to 8, 10, 12, and, lastly, to 15 cents (74d.) an hour 
during the fourth year, at the end of which they receive 
a bonus of £20 and a diploma. If they show particular 
aptitude during their apprenticeship, they are given special 
work, and in some cases they become electrical engineers. 

Two of the chiefs of the staff visit all the principal 
universities, colleges, and technical schools throughout the 
United States every year for the purpose of seeing the 
students and choosing those who are most suitable to work 
with the Westinghouse Company. The Westinghouse works 
are the product of the colleges of this country," said the 
chief electrician. “ We have come to rely on college men; 
we are now practically all college-bred men ourselves. And 
yet when I came to Pittsburg and knocked at the side 
door of a factory, the fact that I wasa college-man counted 
against me in the mind of the superintendent. Now the 
same firm sends each year to the technical schools asking 
for their best men, and sometimes during one yearly visit 
we take the whole class from a college." "This statement 
was confirmed by what was told me in New York about 
Prof. Hutton's receiving letters before graduation day 
engaging 70 of the engineering students at Columbia 
University. 

“Talk to some of our employés yourself, said Mr. 
Scott—and I did. One was a young Englishman, who, 
after taking his degree at the Victoria University, became 
& premium pupil at £150 a year with one of the prominent 
English electrical companies. But he learnt so little that 
at the end of the first year his father determined the 
contract, and the lad then came to Pittsburg. He gave 
me a long and detailed description of the work that he 
had done there, and ended with: The apprenticeship 
system of the Westinghouse works is simply splendid.” 
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Another man, an American, now holding a good position 
in the Westinghouse Company, and as enthusiastic about 
their methods as the first, gave me a most pathetic account 
of how, when a lad on the farm, he had been inspired by 
the country schoolmaster ; how to support himeelf and help 
his family he had got up morning after morning at 2 a.m. 
to milk some 30 cows; how he got pay in a machine shop 
right there in the rocky part of Oregon, then went to the 
Ohio State University, still getting paid work, cooking and 
cleaning. And I felt that anyone talking to this man and 
hearing him explain how “the strenuous work on the farms 
produces the stock from which springs the American 
engineer,” how “seven out of his eight brothers were now 
employed in Westinghouse interests,” would have realised, 
if he had not done so before, why the Americans were so 
successful in their commercial invasion of Europe. 

A third man was a former professor of applied mechanics, 
who described how he had come to the Westinghouse Com- 
pany's works at Pitteburg, and was engaged there on “a 
fascinating problem in mechanics connected with the 
theoretical and practical determination of the economic 
electric driving of large machine tools" and so on. 
Example after example I saw of the college and factory 
going hand in hand. 

At the General Electric Company’s huge works at 
Schenectady, hundreds of miles away from Pittsburg, 
which usually employs some 9,000 to 10,000 men, and 
is on the same vast scale as the Westinghouse works 
at Pittsburg, I found the same scheme carried out. 
The electrical superintendent, Mr. Steinmetz, and the 
general manager, Mr. Raymond, both spoke ol their feeling 
“the need of technically educated men in all depart- 
ments"; how they only take for their 365 test students 
graduates of colleges of high standing " ; how “they 
together visit each year all important colleges as far west 
as Illinois and Ohio to see the professors, to see the men 
who contemplate going into practice,” so that they may 
choose some 150 bright college youtbs every year; how 
they had met on these annual visite representatives of other 
large electric works on the same quest ; how they all aimed 
at fostering a mutual alliance between the factory and the 
college; how that, because a student happened to be good 
at drawing, they did not keep him in their “ draughting 
rooms, but let all students go through department after 
department so as to learn.” 

Mr. Raymond told me about his company “paying a 
good smart fellow 18dol. to 20dol.—i.e, £3. 12s. to £4— 
a week inside his student's course of two years ”—one of 
the half-dozen of my recent students, an Italian, whom I 
met in the works mentioned that he sometimes made £9 a 


to all whom the faculty considers suitable, but they are 
attended mainly by the students and draughtsmen of the 
General Electric Company. I went to one which happened 
to be given by Mr. Steinmetz himself—it resembled a Royal 
Society paper, full of original matter, but enthusiastically 
delivered. “Yes,” said the lecturer, when I spoke to him, 
“we manufacturers here appreciate that theoretical know- 
ledge is of enormous value to the engineer." 
he Union College students have the free run of the 

General Electric Company's factory. Indeed, I was taken 
over its many large buildings by Mr. Williams, a teacher 
at the college. He requires no pass to enter the works, he 
brings his students for a forenoon or for.a whole day to the 
factory—that is, he uses the factory with its 10,000 work- 
men, with the 6,600 h.p. combined steam turbines and 
dynamos in construction, etc., as his lecture apparatus. 

During the college vacations any engineering student, 
Mr. Steinmetz assured me, “could come into the factory 
and get a moderate salary in the testing room, armature- 
winding shop, etc.” And to think how my students, failing 
to induce English firms to let them give their services, their 
knowledge, and their time gratuitously during the vacations, 
come to me year after year to help them to obtain permis- 
sion to work for nothing at these times. 

“Tt is universal to loan modern apparatus to universities 
free of charge, or even give it—it is to our mutual advan- 


tage—it helps to make a close connection between universi- 


ties and factories," added he. And my enquiries at colleges 
regarding the modern apparatus that had been given them 
by private firms fully confirmed Mr. Steinmetz’s statement, 
and, indeed, they made my mouth water. I saw £600 
worth of electric meters that had been presented to one 
college by one firm, some thousands of pounds’ worth 
of engineering apparatus given by various firms to one 
university, ete. | 

“Thirty per cent. of the students of the General Electric 
Company are British, and within five months the English 
students drop into step and hustle.” I discussed with a 
group of former City and Guilds Central Technical College 
men now at Schenectady how the students at their old 
college could be made to acquire that alertness and 
go-aheadness that we saw all around us there, and they 
advised, Send as many of them as you can to America.” 

A good example of the advantage gained by college-bred 
men in the States is seen in the accompanying analysis of 
the engineering staff engaged in the construction of the 
Rapid Transit Railroad, the new underground electric 
railway of New York, costing between five and six million 
pounds. The men are chosen by examination, and the 
selected ones get a salary of £20 a month at the start. 


ENGINEERING STAFF—EDUCATIONAL STATISTIOS. 
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week with overtime—and how occasionally “they provided 
a student with a position at 1,500dol.—:.e., £300—a year 
after being four months with them.” Lastly, how on 
leaving the works at the end of the two years’ studentship 
they got outside positions at from £240 to £700 a year. 
At Schenectady there is a college of long standing, called 
“ Union College,” at which lectures are given alternately 
by a member of the faculty and by a member of the 
General Electric Company's staff. These lectures are open 
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I suggested to Mr. Barclay Parsons, the chief engineer, 
that perhaps the reason why so large a percentage of 
college-bred men were chosen, was because the examination 
questions were such as a college-trained man could better 
answer than one who had entered on practical life when 
quite young. But he showed me copies of the questions, 
aud convinced me that they were such as an applicant for 
an assistant engineership ought to be able to answer, what- 
ever had been his previous training. 
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Now, one of the reasons why, in spite of the many places 
at which electrical engineering is taught in America, the 
demand for college graduates is still greater than the supply, 
is because the education which they have received is exactly 
what the manufacturers desire. Itis not given by teachers, 
the terms of whose appointment divorce them from industry, 
by men who perhaps even learn to look down upon the 
manufacturer, the engineer, the manager, and the salesman, 
although these people are actually occupied in practising 
that very application of science to industry which the teacher 
preaches. No, engineering education in America is directed 
by those who are doing the engineering work of their 


country. PET l ) 
0 be continued, i 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which. must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


681. Describe, with sketch, the simplest and best method of finding 
& short in an armature. —T. W. 


682. Explain the relative advantages and disadvantages of reverse- 
current cut-outs and minimum cut-outs when used on continuous 
currents, — READER. 

ANSWERS. 

Question No. 673.—The Corporation of A. decided to adopt electric 
lighting and traction for their town. They have appointed the con- 
sulting 1 who is now ready to proceed with the work ; the 
capacity of the plant to be 5 000 kw. They now require a resident 
engineer, who is to work under the direction of the consulting 
engineer to the Corporation, and when all is completed to take 
over the whole concern and organise a complete staff. (1) What 
should his qualificatiors be? (2) How is he to proceed in organising 
his staff? (3) State the class of men and their qualifications 
required for the various departments, 

Best Answer to No. 673 (awarded 10s.).—As the 
resident engineer is to work under the direction of the 
consulting engineer, it is not absolutely necessary that he 
should possess an intimate knowledge of the work con- 
nected with the laying-out of a complete scheme. For the 
present purpose, it is sufficient that he be thoroughly 
qualified to run and manage the undertaking when com- 
pleted. It is now, however, customary to entrust the design- 
ing of extensions to the resident engineer, and, even if he is 
not actually entrusted with the initiation of plans, etc., he 
should be able to supervise the work for which he will be 
held responsible after completion. To do this in a satis- 
factory manner, he must first of all be a practically trained 
mechanical engineer, and have already held a responsible 
position in a combined traction and lighting station or 
aystem for a period of not less than three years, preferably 
in a central station of, say, 5,000 kw. capacity with units of 
700 kw. or over. In addition to this, he should be a fair 
draughtsman, and have had some experience in construc- 
tional work, well versed in all steam and electrical tests, 
including mains experience. He will require to be fully 
alive to the importance of lowering the cost of production, 
combined with reliability of supply. To this end he must 
be familiar with the most economical methods of running 
and upkeep, and untiring in his efforts to improve the 
station load factor. Above and beyond all, he should be a 
man, resourceful, energetic, devoid of all pedantic assump- 
tion and conceit, always willing to feel his way, and not 
too far removed to take a hint from a subordinate if 
inwardly convinced of its worth, blessed with unlimited 
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tact, a good student of character, who would consider no 
exertion too great in getting to understand and infuse 
enthusiasm into each individual of his staff. There is a 
right and wrong way of trying to get the best out of every 
man. His duty is to find the right way. Add to this 
formidable list of essential qualities a complete technical 
training in both mechanics and electricity, not for- 


getting the necessary commercial knowledge, and 
you have what our modern resident engineer 
ought to be. Salary, £250 to £300 to start. Occa- 


sionally exception might with advantage be made in 
the matter of mechanical workshop training. A young 
man may have studied electrical engineering from one or 
both sides, be a good organiser, and have been closely 
associated with the running and upkeep of electricity 
works. He might also be an expert electrician with a 
natural ability for this kind of work, yet not have passed 
through the so-called workshop apprenticeship. Such a 
man in many instances proves a complete success, where a 
practical engineer with wide and varied experience fails 
miserably in the selection aàd management of his staff and 
in the business side of the concern. | 

Taking the question broadly, the necessary qualifications 
to ensure success are not so much the actual practical expe- 
rience of the individual as the personal force and judgment 
of the man himself. 

After our resident engineer has got over the shock and 
elation resulting from the surprise of his appointment, he 
will require to engage the following staff (assuming the 
station to te steam-driven): assistant engineer, mains or 
distributing engineer, three charge or shift engineers, three 
switchmen, one draughtsman, book-keeper, storekeeper, 
three engine-drivers, two or three engine-room attendants 
or greasers, two fitters, five stokers (one will be sufficient 
on night shift). The number of trimmers and labourers 
will depend upon the arrangement of the station, and 
whether there has been a coal and ash handling plant 
installed. For the mains and outdoor department the 
following staff will be required to work under the dis- 
tributing engineer : installation inspector and tester, motor 
inspector, cable and rodd foreman, platelayers, jointers, 
bricklayers, joiners, lamp trimmers, watchmen, etc. 

His assistant engineer should be a man after his own 
heart, with experience, although not so extended, somewhat 
similar to his own. The mains engineer should have some 
considerable experience on both lighting and traction net- 
works, and must be well up in testing, jointing, laying, and 
inspection of mains on the solid or conduit systems, also 
rail bonding and testing, and possibly overhead construction. 
The charge or shift engineers should be qualified engineers 
with both mechanical and electrical experience, and have 
had at least two years’ service in a combined traction and 
lighting central station. The draughtsman should also have 
experience in an electricity department and accustomed to 
outdoor work, with an intimate knowledge of the general 
arrangement and extension work connected with a steam- 
driven central supply station and system. The book-keeper 
would likewise bo selected for his previous knowledge 
of electricity accounts, central-station book-keeping and 
costing.—J. C. STEWART. 


Answer to No. 673 (awarded 7s. 6d.).—In answer to 
question, E. C.“ does not state the system to be adopted. 
80 I presume the resident engineer must be qualified to 
adapt himself to any. The qualifications of the engineer 
will be to supervise under the directions of the consulting 
engineer, therefore he must be well acquainted with the 
erection and maintenance of electric light and power 
installations. He must be a good electrical and mechanical 
engineer, and well accustomed to engines, turbines, pumps, 
boilers, steam-pipes, condensers, economisers, etc. I will 
deal with the engineer’s qualifications from an electrical 
point of view. He should first of all be qualified to devise 
some scheme of supply to meet the demand for light and 
power, and be able to submit the same to his committee. 
This is à subject he should be well conversant with, both 
from a practical and theoretical point of view. The point 
is to generate power at a cheap rate, for a given amount of 
fuel, and economise as much as possible. He should be 
well acquainted with both high and low tension systems, 
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and therefore should thoroughly understand not only the 
erection of but the running and maintenance of gene- 
rators, exciters, transformers, converters, motors, boosters, 
balancers, accumulators, switchgear, instruments, mains, 
meters, etc., and be able to estimate and draw up plans and 
specifications, the great aim now being to produce the best 
results at the least cost. As regards the mechanical engi- 
neering, he should also be well versed in this matter, and 
be well associated with the work that his staff will have to 

out, so as to be capable of instructing them, and 
thoroughly understand the working and drawing up of 
plans, so as to take full charge just as if there was no con- 
sulting engineer present. 

The second part of the question refers to how the engi- 
neer should proceed to organise his staff. Employés should 
be advertised for through the medium of some reliable 
paper ; of course, an interview is necessary, and for the most 
important position should come on trial for at least one 
month. At the end of that time, if their services have 
proved satisfactory, they may then be permanently 
engaged, but it is sometimés found that some of the 

men on the erection of the plant sre suitable for certain 
positions. The staff he requires will be as follows : station 
superintendent, chief assistant engineer, junior assistants, 
shift engineers, mains superintendent, fitter - drivers, 
switchboard attendants, meter readers and inspectors, 
installation inspectors and testers, cable jointers, 
joiners, plumbers, storekeeper,  lerks, stokers, and 
abourers. The main qualifications of the various 
staff should be as follows: The station superintendent 
should have a thorough knowledge of all the branches con- 
nected with station work, so as to be qualified to take 
full charge in the resident engineer's absence. The chief 
assistant engineer should have experience in three-wire 
continuous current with batteries, high and low tension 
systems, switchgear, and all the equipment connected with 
central- and sub- stations, and should be qualified to take 
full charge of a shift or sub-station. The junior engineer's 
qualifications should almost be the same as the chief 
assistant's, so as to be capable of looking after either 
power or light switchboard, or take charge of a small sub- 
station or light shift in central station. The shift engineers 
should have good electrical as well as mechanical know- 
ledge, and be qualified to do any repairs to engines, gene- 
ratore, etc., in case of emergency, and be pe of taking 
sole charge of shift. The mains superintendent should be 
well accustomed with the laying and maintenance of all 
systems of mains, the testing of same, also experience in 
high-tension street work with transformers, low-tension 


network, two and three wire system, motor and arc lamp 


circuits. The fitters and drivers should be men who are 
capable not only of looking after the running of engines, 
but to do necessary repairs, and have a little electrical 
knowledge. The switehboard attendants should be men used 
to switchgear for high and low tension work, batteries, 
instruments, the logging of the usual recorde, and take 
charge of either power or light switchboard or small 
sub-station. The installation inspectors and testers should 
be men accustomed to all classes of installation work, and 
be capable of examining and testing them, so as to comply 
with the different requirements, such as the company or 
the fire insurance rules, etc. The moter readers and 
inspectors should be acquainted with the different types of 
meters, demand indicators, etc, and be accustomed with 
the reading of them, also do any adjusting or repairing 
that may be required. These men should have a good 
knowledge of magnetism and electricity. The cable jointers 
should be qualified to run services and make all necessary 
connections, accustomed to all classes of cable, fixing street 
boxes, meters, fuses, and the connecting up of transformers. 
The arc lamp attendants should be qualified to adjust 
carbon, and do all necessary repairs to lamps. The joiners 
should be used to the running of casing, etc., make boards 
to fix meter, fuses, etc., on, and do necessary repairs in 
station. The plumbers should be accustomed to iron pipe- 
work, and be able to wipe joints and do necessary repairs. 
A good plumber generally makes a good cable jointer. The 
storekeeper should be a good stock-keeper, and be well 
acquainted with the stores used. The stokers should be 
good firemen, attentive and careful men, and take great 


care to keep the steam well up and regular to suit the 
demand. As to the clerks, they are required to keep the 
books, send accounts out up to date, and collect same. 
They should also be well acquainted with commercial 
arithmetic. Labourers are regular helpers to anyone that 
may require them.—J. P. S. 

Answer to No. 675 (awarded 78. 6d.).—I suppose from 
the particulars given that the station in question will be of 
the ordinary type—i e., three-wire distribution for power 
and lighting purposes, and the dynamos running compound 
for traction. If so, there will be no difficulty in getting a 

ood resident engineer and staff with previous experience 
in stations of this kind. The resident engineer should be 
a good organiser and sque, i and possess plenty of tact. 
A chief possessing these qualities gets good competent men 
under him and knows how to keep them. He should pre- 
ferably have had experience in several similar stations, as 
then he will strive to make his station possess the specially 
good points of the other stations he has been in without 
their bad points. In his dealings with his assistant, mains 
engineer, or shift engineers, he should give his orders to 
them direct, and not go to their subordinates with orders. 
If he sees one of the men engaged on some work which he 
thinks might wait until some more important work was 
done, the best plan is to go to the person directly in charge 
of that department and state what he wishes the man to 
do. This preserves good feeling all round, for if the men 
find that the orders of their manager are frequently set 
aside by the chief, then the heads of the departments will 
find it difficult to maintain order. Mr. Wordingham points 
out in his book on “Central Stations” how important it is 
for a chief not to give those under him the idea that he is 
trying to best them in any way, for if they feel that such 
is the case, all confidence is destroyed and they cease to do 
their best. 

In choosing his staff he should not select a candidate 
simply because he has been in a number of stations, and, 
therefore, apparently should have had good experience, for 
this fact does not prove he is & smart, capsble man. The 
chief should try and find out if he has kept his eyes open 
and studied things, for a man of this kind will be able to 
suggest many little economies in the working of the station. 
The staff and salaries should be so arranged as to give a 
good man chances of gradual promotion, otherwise a really 
first-class man will not stay long at the place, but directly 
he has got all the experience desirable he will leave for 
some better appointment. As regards the class of men and 
their qualifications required for the various departments. 
Starting first of all with the generating station, this can 
be divided into two departments, the day men and the shift 
men. In a station of this size it would be advisable to 
have a mechanical engineer. He would be responsible for 
keeping in good repair and working order the engines, 
boilers, steam and water piping, pumps, economisers, and 
condensing plant. The day men employed in the station 
would be under his control. Two good fitters and two or 
three labourers, to take to pieces any machines requiring 
repair and execute the repairs in the fitting shop. The 
fitters should understand the engines thoroughly, and be 
able to run them if required, so that if one of the engine 
drivers is away ill or leaves, then no inconvenience is 
caused in the running of the station. There should bea 
man in the boiler-house to clean out the boilers when 
required, replace damaged firebars, repair leaky joints in 
boiler fittings or pipes, and scrape economiser tubes. If the 
coal is stored in bunkers and automatically fed into the 
boilers, most probably the coal will be hoisted up and 
dropped into the bunkers by an electric crane. A crane 
man and labourer will therefore, be required. If the 
stores are kept in the station one man will be required to 
act as storekeeper, and might also act as timekeeper if 
required. 

Coming now to the men engaged in running the plant. 
The three shift engineers are responsible for the whole of 
the running machinery, for continuity of electrical supply, 
and for the working of the men under them. They should 
have had a good all-round central-station training, and, 
above all, should not lose their head in case of accident or 
breakdown. This last qualification is a very desirable one 


for the switchboard attendants and engine drivers also. 
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An accident may occur any minute, requiring a cool head 
and decided action to avert a stoppage of the lights or 
trams. zap bie getting excited and flurried at this time 
may cause disaster. A shift engineer should be methodical 
(for the work is largely routine work) and very observant. 
By noticing the least indication of anything going wrong, 
he may to a large extent avoid accidents by prompt 
attention. Three switchboard attendants will be required 
to take shift on the lighting and traction switchboards. 
They also should be very observant, as constant watchful- 
ness is very necessary in the discharge of their duties. 
One engine driver and between one and three greasers 
will be required on each shift in the engine- room. The 
number of greasers depends on whether many small engines 
or several large ones are installed They should be 
thoroughly aequainted with their engines, able to do minor 
repairs if required, and make a practice of going round 
all the bearings at intervals. The number of stokers and 
trimmers in the boiler-house depends upon the number of 
boilers and whether they are band fired or automatically 
fed from bunkers overhead. If the latter, then one stoker 
and trimmer can manage eight boilers, but if the former 
tbey can only manage four boilers. If the boilers are 
hand-fired and are without moving firebars, thoroughly 
good stokers must be employed to get economical results.. 

Leaving the generating station, we come to the mains 
department. The mains engineer should, of course, be a 
good manager, having been used to the control of men, 
and should be well up in the best methods of testing for 
faults. He should know the best form of manhole or 
joint-box to use, and be able to carry out extensions of 
the cable network. "There should be two mains assistante, 
one to look after faults on lighting cables, see that the new 
consumers are properly connected up so as not to cause 
an excessive out of balance, and, if the corporation hire out 
motors, to look after motor breakdowns ; the other assistant 
should attend to the traction feeders and street telephones. 
There should be two or more jointers with their mates, 
and one man and boy to test consumers' premises before 
having them connected on the mains. This man would 
also attend to reports of consumers' lights out and replace 
the corporation fuses if necessary. I have assumed that 
the responsibility of the resident engineer, as far as the 
traction system is concerned, ends with the feeder boxes in 
the streets. 

To come to the offices, the chief will require an assistant 
to aid him in his work, and perhaps act as station super- 
intendent or as deputy during the temporary absence of the 
chief. A draughtsman will be required to draw plans of 
the mains, get out drawings of any structural alterations or 
details of machinery in the station; a test-room assistant 
to test meters, motors, arc and incandescent lampe, and 
keep the station meters accurate. Two or three clerks and 
an office boy will complete the staff required.—W. A. T. 


Question No, 674. —If I have a cable made of four circular conductors, 
insulated with in. of paper around each conductor and ; in. 
around the bunch, may I supply two towns with single-phase 
current at 4,000 volts, each pair of conductors being connected to 
a phase of a two-phase 60-cycle generator? («) Will a varying 
load at one town affect the voltage at the other town by mutual 
induction in the cable, the cable being four miles long ? (5) Would 
it be permissible to supply these circuits by two separate 60-cycle 
single-phase generators, the shafts of which are uot coupled 
together ? 

Answer to No. 674 (awarded 10s.).—With a cable such 
as is described in the question there would be induction 
effects between the two phases. The magnitude of these 
will depend on which of the cores are used for each phase, 
and also on the protection of the cable. If iron is used as 
an armouring, there will be a considerable increase in both 
the self-induction of each circuit and in the mutual induc- 
tion between them. Without this information a calculation 
of the drop in each circuit cannot be made. As regards the 
four cores of the cable, if two adjacent cores form one 
circuit and the other two cores the other, the conductor 
can then be considered as two transformer coils placed 
opposite to each other. The mutual action then tends 
to reduce the voltage of one phase and to increase 
that of the other. Any fluctuation of the load on one 

hase would, of course, be felt in the other circuit. 
his interchange of voltage, and also of energy, can be 


largely prevented if the two cores for one phase are 

diametrically opposite to each other. In this case the four 

cores represent two coils with their axes at right angles, 
and hence in a position for minimum mutual induction. 

The proposal (b) to supply the two circuits from two 

separate single-phase generators would not be advisable, 

unless the generators were mounted on the same shaft; 
otherwise, if the two machines were separately driven, they 
would not produce currents with a constant phase relation 
to each other. The changes in phase and frequency would 
then produce beats in the mutual induction effects which 

would be most objectionable.—P. T. 

Question No. 615. —Desoribe in detail, with sketches, how an X-ray 
apparatus in use in a hospital, and at present worked by 
accumulators, may be worked from the supply main, which 
supplies alternate current at 110 volts, 76 periods, 

Best Answer to No. 675 (awarded 10s.).—I recently had 
some experience in working an X-ray apparatus direct from 
alternating-current supply mains. I used a Nodon’s valve 
to rectify the alternating current, and found it to work 
very satisfactorily. A fulldiagram of connections is given 
in Fig. 1. As the pressure on the mains is only 110 volta, 
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Fie. 1.—Connections for X-Ray Coil from Alternating Mains. 


the Nodon valve can be connected directly to them. An 
adjustable resistance is inserted in circuit in order to start 
the valve up gradually. The direct-current side of the valve 
is connected up to two terminals on the induction coil, and it 
is as well to have an ammeter in circuit. The condenser is 
connected to the contact breaker and the adjusting screw, 
C C, and the mercury interrupter (if one is used) to the 
terminals, M I. The motor for the interrupter is connected 
direct to the direct-current side of the valve. Now for a 
brief description of the valves and its working. The coil 
I usəd gave a 12in. spark, and I found a valve capable of 
giving five amperes a suitable size for working it. The 
valve consists of four iron tubes 4in. in diameter and 14ft. 
long (for five-ampere valve), with an aluminium rod inserted 
in each tube. The tubes are fitted with an indiarubber 
stopper at one end and filled up with a saturated solution 
of phosphate of ammonia. A new valve requires careful 
starting up. On first switching on with all starting 
resistance in, there will be a rush of about six amperes for 
a few seconds. In about three minutes this will have died 
away to zero, and the resistance in circuit can be gradually 
reduced until it is all out. Keep testing the voltage across 
the continuous-current terminals until it registers some- 
where about 100 volts. The valve is now ready for use. 
In using the valve it will be noticed that when three or four 
amperes are taken from the valve, the voltage on the direct- 
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eurrent side will fall to 60-70 volts, and remain steady at 
that. The periodicity of the alternating current does not 
matter. If the valve is overworked, there will bea white 
deposit on the aluminium rods. The liquid also will be found 
to be slightly acid. If a valve is wrong internally, there will be 
a black deposit on the rods and the liquid will be alkaline. 
It is advisabletotestthe liquid occasionally with litmus paper. 
Never allow the liquid to become alkaline. Either have it 
neutral or slightly acid. A valve for giving 10 amperes 
or more is found to get too hot during working, and so is 
always fitted with hollow rods and a fan to blow air through. 
If in working the valve the rods are found to have either 
& white or black deposit on them, the liquid should be 
drained off and the rods scraped clean. 

“ X-Rays” is confronted with one difficulty. The 
primary of his coil will be wound for working with a 
small number of accumulators, and consequently a low 
voltage. If he connects his Nodon valve direct on to the 
alternating mains, he will have 60 to 70 volts on his primary 
coil, and if the insulation of the coil will stand it all right, 
the ordinary platinum contact breaker will not. One of 
the numerous types of mercury interrupters becomes neces- 
sary. Another way out of the difficulty, supposing his 
battery only gives about 30 volts, is to get a transformer 
to transform down from 110 volts to 40 to 50 volts and 
connect the secondary to the Nodon valve, which will then 

ive about 30 volts whilst working the coil. A Nodon valve 
is remarkably simple in construction, and once bought is 
very little further expense. It can be used for charging 
accumulators, running small motors, or any work of that 
description.—W. A. T. 220 


Answer to No. 675 (awarded 78. 6d.).—Any of the 
following systems may be adapted by X-Rays.” It is, of 
course, always advisable to keep the accumulators as a 
stand-by. In method No. 1 they are absolutely necessary 
with large coils, say over 3in. spark. No. 2 is the system 
for convenience and reliability, although, comparatively 

speaking, rather expensive to instal. The last two methods 
are quite different, as the coil itself can be dispensed with. 

1. The Batten Rectifier—The apparatus consists of a 
polarised relay driven by the alternating supply, and thus 
throwing the top and bottom portions of the curve on to 
the two outside terminals shown in Fig. 1, the middle 


CELLS 


Fia. 1. —L, Resistance Lamps of Rectifier; 8, Switches for same 
Bectifler; L/, Driving Lamp of Rectifier; S/, Driving Switch 
of Rectifier ; T, Transformer of Rectifier ; R, Polarised Relay. 


terminal being common to both. Before this takes place 
the pressure is reduced to about 25 volts. Note the manner 
in which the cells are arranged, half the total number on 
each side. This rectifier costs about £10, and should be 
satisfactory in the hands of an intelligent person who 
possesses a sense of adjustment. 

2. The Motor-Generator.—This is a very satisfactory means 
of working coils. A small alternating-current motor, direct- 
coupled to continuous-current generator, having a pressure 
varying according to the length of spark, is required, also 
a regulating rheostat connected in series with the primary 
of the coil. About 10 amperes is the limit required in 
ordinary practice, and, say, nine to 12 volts for 6in. to 
10in, sparks. We have here a convenient means of charg- 


ing accumulators. This is a decided advantage, as some- 
times it becomes necessary to take the outfit to a patient's 
bedside (see Fig. 2). 

3. The Tesla Transformer.— Here the coil itself is dispensed 
with, the ordinary supply being transformed up as follows : 
The town supply is fed through a step-up transformer 
which raised the potential to approximately 7,000 volts. 
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The 7,000-volt current is then passed through a primary o 
very few turns surrounded by a fine-wire secondary, the 
whole being immersed in oil as the spark at this stage 
is rather dangerous. A spark-gap is in series with the 
primary and a condenser in shunt, as shown at Fig. 3, 
with the object of raising the frequency by the oscillating 
spark on the gap. The fluorescent screen glows as steady 
as an incandescent lamp, owing to the terrific rapidity of 
the spark. It has, however, an injurious effect, and shortens 
the life of the tubes. 

Wimhurst machines may be used. Although they have 
a reputation to still make for radiography, with good 
management and care they give excellent results. It is 
usual to instal a small electric motor to drive them. The 
usual troubles are breakage of the plates and non-excita- 
tion and unsteadiness These last two are very often 
caused by moisture and dust. 
7o 
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To sum up, the writer would be inclined to adopt No. 2 
method, still keeping the accumulators on hand and using 
them occasionally to keep them in condition. Moreover, 
it is astonishing the number of pleasant acquaintances 
possessing motorcars and bikes X-Rays” will make if he 
decides to instal a motor-generator, particularly if the 
hospital be in a country district, and surely this should be 
taken into consideration when deciding !—J. E. H. 

Answer to No. 675 (awarded 7s, 6d.).—In answer to 
“ X-Rays,” he has choice of a number of methods of 
utilising the alternate-current mains, all good, but differing 
much in cost. First, he may use double-pole tubes, as 
Fig. 1, with the ordinary induction coil and rheostat or 
choking coil. This is very good for screen work and simple 
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photographic work, but is of no use for soft tissues or 
accurate localisation work. Secondly, he may use a rotary 
converter, say six-pole, started up to synchronism by means 
of a small shunt motor with laminated fields. This gives 
direct current, and may be used with any of the ordinary 
dipper brakes and rheostat. Thirdly, an asynchronous 
motor may be used to drive a dynamo wound for the same 
voltage as the accumulators that are in use, aud thus 
nothing at present in use is interfered with. Cheaper than 
(2) and (5), and just as good, is the following arrangement, 
which the writer recommends for adoption in any case: 
A is a choking coil to adjust self-induction to best amount ; 
B is a rheostat to regulate current; C is a Wehnelt break, 
having about a gallon capacity—do not use the trumpery 
rubbish that has brought this fine brake into disrepute ; 
F is the coil; E the X-ray tube; D is a "soupape" or valve, 
which may be readily be obtained from Gaiffe of Paris—it 
is just à vacuum tube with an aluminium spiral, and opposes 
resistance one way only (it may be replaced by a vacuum 
tube having mercury for one electrode and aluminium or iron 
for the other); G is an ordinary dipper brake; H is the 
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coil condenser ; and K short-circuiting switch. The action 
is as follows: the Wehnelt brake stops almost one-half 
of the alternate wave, while the '' soupape" complete 
the work ; thus the tube gives approximately unidirectional 
rays The reason for the dipper break being inserted is 
that the Wehnelt is very sore on tubes, but the dipper 
break, being in series, gives the tube a rest. When rapid 
or instantaneous photos are wanted, close the switch, K, 
and operate the Wehnelt from the rheostat or main switch. 
One ay two practical points: With methods (1) and (4) dis- 
connect the condenser from the hammer break (if that type 
is used), and in (4) connect condenser across dipper break. 
With methods (1) and (2) it is likely that the coil will 
require à new primary unless the accumulator voltage at 
eei is about 70 volts, which I doubt. Have two 

ehnelts and two dipper breaks, switching them in 
alternately. Long experience has shown me that even 
half a dozen breaks are not too many in hospital practice, 
unless a qualified electrician is always in charge. Lastly, 
have a very strongly made and substantial, yet simple, 
switchboard ; use good tumbler switches. I have found 
that nurses and young medicos draw all other kinds to 
pieces; with tumblers they don’t get a big enough grip. 


Whatever method is adopted, insist on substantial work- 
manship—e g., carbon brushes, proper commutators, well- 
wound armatures, ete.—or there will always be breakdowns 
when an important case is on. Clean out dipper breaks 
every two days, filtering spirit (keep a large filter for the 
purpose). Save all the mercury oxide and send to the 
refiners. An ordinary hospital will use £10 in mercury 
every year which might be saved.—POLYPHASE. 


FORTHCOMING EVENTS. 


FRIDAY, APRIL 22, 

Physical Society.—At 4.30 p.m., council meeting. At 6 p. m., 
„Calculation of Colours for Colour Sensetometers and the Illumi- 
nation of Three-Colour Photographic Transparencies by Spectrum 

Colours, by Sir W. de W. Abney ; On Normal Pileing as con- 

| nected with Osborne Reynold's Theory of the Universe," by Prof. 
J, D Everett; and Note on the Diffraction Theory of the 
Microscope as applied to the case when the object is in motion," 
b 980 R. T. Glazebrook, Exhibition of apparatus by Mr. Peter 

eele. 

Royal Institution.—At 9 p. m., Sleeping Sickness in Uganda, by 
Oclonel D. Bruce. l 

North-East Coast Iostitution of Engineers and Shipbuilders. — 
At Newcastle, general meeting. 

Institution of Civil Engineers.—At 8 p.m., students’ meeting. 
Paper: '' No. 2 River Pier of the Beckton Gasworke," by Mr. A, 
Trewby. 

Institution of Electrical Engineers. — Manchester Students’ 
Section : at 7.50 p.m., '' The Equipment and Maintenances of 
Eletric Street Cara," by Mr. O. W. Crosbie. 

SATURDAY, APRIL 23, 

Royal Institution. —At 3 pm, Mr Cyril 
'Cameos" (II). 

Association of Municipal Engineers. —Grimsby, general meeting. 


Monpay, APRIL, 25. 

Soclety of Arts.—At 430 p.m., Cantor Lecture: ''The Majolica 
and Glaz-d Earthenware of Tuscany," by Prof. R. Langton 
Douglas (Lecture I.). 

TUESDAY, APRIL 26. 

Royal Institution.—At 5 p.m., Prof. L. C. Miall on '' The Trans- 
formations of Animals (Lecture III.). 

Institution of Civil Engineers.—At 8 p.m., annual general meetin 
of corporate members only to receive the report of he council i 
to «lect the c«uucil and auditors for the ensuing year. 

Australasian Chamber of Commerce in London —At 4 pm, 
Visitors’ Room, Bank of Adelaide, 11, Leadeuhall-street, E.C., 
the Hon. Henry Coprland on Proportional Laciease of Australian 
Foreiga Trade as compared to Trade with United King dom.“ 

WEDNESDAY, APRIL 27. 

Institution of Electrical Eogineers.—At 7.50 p.m., s.utents’ 
meeting. Insulation and Iusulators, by Mr. H. D. Symons. 

Society of Arts. At 8 p.m., eighteenth ordinary meeting. The 
Need of Duty-Free Spirit," by Mr. Thomas Tyrer. 

Institution of Civil Engineers.—At 2.30 p.m., students’ visit to the 
Metropolitan Railway Electric Power Station at Neasden. 

THURSDAY, APRIL 28, 

Institution of Electrical Engineers.—At 8 p.m., ‘' Power S ation 
Design,” by Mr. C. H. Meiz and Mr. W. McLellan. 

Liverpool Engineering Society.— At 8 p.m., annual general meeting, 

Institution of Civil Engineers.—Students’ visit to Walton and 
Hampton to inspect the new reservoirs and pumping station of 
the Southwark and Vauxhall Water Company. 

Royal Institution —At 5 p.m., Prof. Dewar on '' Dissociation” 
(Lesture III.). 


Devonport on 


FRIDAY, APRIL 29. 

Institution of Civil Engineers. —At 11 a.m., students’ visit to the 
works in progress at the new thoroughfare between Holbora and 
the Strand. 

Royal Institution.—At 9 p.m, the Dean of Westminster on 
„Westminster Abbey in the Early Part of the Seventeenth 
Century." 

SATURDAY, APRIL 30. 

Royal Institution —At 3 p.m., Mr. Cyril Davenport, F. S. A., on 
“Jewellery (III.). 

Manchester Association of Engineers, —Vi;it to Northwich on 
inspection of the River Weaver mechanical aad elecuical arrange- 
ments, ‘‘Inlund Navigation," by Me. Sauer (provision -I). 

Institution of Electrical Engineers.—At 10 a.m., students’ visit 
to the Western Electric Company, North Woolwich. 

Incorporated Municipal Electrical Association.-—Ninth annual 
convention, Derby, Nottingham, and Sheffield, June 29 to 
July 2. Full programme appears in another column. 


Association of Municipal Engineers.—The following prospective 
arrangements for meetings have been fixed: Newcastle, May 6 
and 7 ; Buxton, May 20 and 21. 
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MUNICIPAL TRAMWAYS. 


Another and a very important question in connection 
with tramways has arisen for settlement, and will have to 
be discussed and settled upon the broad lines of national 
utility rather than upon any particular case. The real 
point is the powers that foreign companies or municipalities 
shall have for the use of a tramway system. We use 
“foreign” here to mean the owners of other than one par- 
ticular system. So long as any tramway system is com- 
plete in itself, needs not and bas no linking up to any other 
system, the question of common user does not arise ; but 
when there are two or more systems under different 
controls, the greatest benefit to any one or all of which and 
to the community they serve can only be obtained by a 
gervice which runs over the whole system, the question 
becomes crucial. It has been brought into prominence 
because the House of Lords Committee has granted an 
outside company running powers and facilities over the 
Newcastle Corporation’s tramway system. At first blush 
the sanction of these powers seems a step in the wrong 
direction, and to handicap one authority heavily and dis- 
advantageously. Take a simple case that may easily arise. 
A corporation controlling a large and populous area embarks 
a huge capita! in a tramway system. A company has a small 
system and a small capital embarked at some small place 
outside but near the area controlled by the corporation. 
The business and traffic of the small place is principally 
with the centre of population. Of course these assumed 
positions may be reversed, but in any case we have a small 
concern almost absolutely dependent upon the large concern. 
The cost per mile of track in the centre of a town is many 
times more than when the track is laid in country districte, 
and the earning power is correspondingly different. Ina 
particular case like the one assumed, it is the capital of 
the large concern that provides the dividends of the small 
concern, and it would be extremely difficult to apporticn 
justly the distribution of earnings. The general case, how- 
ever, is far different, and we trust the committee’s decision 
will be reversed in order to have the subject fully investi- 
gated. If tramways or light railways are to be used to the 
utmost advantage, it is evident that in populous centres like 
Manchester, Liverpool, Newcastle, Birmingham, Glasgow, 
eto., the systems must ramify outwards and pass through 
districts under the control of different authorities, and thus 
there must be some method devised either to plrce the 
whole system under one authority for working purposes, 
or to adjust receipts upon an equitable basis. It seems to 
us that divided management is almost an impossibility, 
for, as the Newcastle people say, their service would be 
absolutely dislocated by interference with from an outside 
authority. A single manager may with comparative ease 
prepare a running schedule, but two managers would have 
great difficulty, as each must fight for his own hand, 
and a combination of three managers would form 
a fighting triumvirate that, to succeed, would land 
two of them into oblivion. A conference of 
municipal authorities was held on Monday last at the 
Westminster Hotel to consider the Lords’ decision, 4nd a 
motion was unanimously carried, “That in the opinion of 
this conference the granting by Parliament of running 
powers and compulsory traffic facilities over municipal 
tramways will be fraught with grave and undesirable con- 
sequences, and will be detrimental to the working of a 
large central tramway system.” It has been. justly pointed 
out in various quarters that, having these powers, the 
value of a subsidiary concern would be enormously 
increased, and this artificial value would obtain from no 
inherent properties of its'own, so that if, as is usually the 
case, some authority decided to buy, the amount to be paid 
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would be difficult to ascertain, the intrinsic value being one 
thing, the artificia? value, which would be the real value to 
the holders, being quite another thing. If the question is 
not altogether new, it is new to practical politics, and we 
quite agree with the conclusion arrived at by the con- 
ference that the clause is to be strenuously opposed in 
the Commons ; 


CORRESPONDENCE. 


„One man's word is no man’s word, 
Justice needs that both be heard." 


STEWART ARC LAMP. 


SiR,—Our attention has been called to a notice in your 
columns in regard to the name “ Stewart," which we have 
reason to believe has misled many of your readers and 
caused obstruction to our business. We should, therefore, 
be obliged if you would allow us to state explicitly the 
actual facte, on which we think that comment is superfluous. 

The Stewart Electrical Syndicate, Limited, sold certain 
arc lamps as Stewart arc lamps under an agency agree- 
ment, and to the best of our knowledge sold nothing else 
under the name “Stewart.” The agency of the company 
for these lamps was determined, and with it the company’s 
right to apply to arc lamps the word “Stewart,” which 
denotes solely those lamps for which their agency had 
5 The business of the Stewart arc lamp was acquired 

us. 

The only right which the Stewart Electrical Syndicate, 
Limited, retained in the use of the word Stewart" was to 
apply it to electrical goods other than arc lampe; and in 
connection with such goods the name was unknown in the 
trade, and had no commercial value. 

The Stewart Syndicate went into liquidation, and its 
manager obtained employment with another company, 
whose advertisement is in question. "This company there- 
after purchased what remained of the “goodwill” of the 
Stewart Syndicate business for £95, and began inserting 
advertisements to the effect that they had acquired the 
right which the Stewart Syndicate possessed to the use 
of the word "Stewart" in connection with the sale of 
electrical goods. 

It will be seen from the above statement that the 
company has not acquired the right to sell ite arc lamps 
as Stewart lamps, or to restrain the makers of the 
Stewart lamps from selling theirs under that name, and 
that Stewart arc lamps can be obtained only from our- 
selves, our agents, and our customers.— Yours, etc., 

J. DEFRIES AND Sons, Limited. 


London, E.C., April 20, 1904. 


SOME REMARKS UPON THE CAUSES OF BREAK- 
DOWN IN ELECTRIC MOTOR INSTALLATIONS. 
BY A. H. M. 


That accidents will happen and repairs from time to time 
become necessary to all classes of machinery is beyond 
dispute, but as far as the direct-current motor is concerned, 
the trouble might frequently be avoided by the exercise of 
a little extra foresight with regard to the details of the 
installation. How much depends upon mere details, both 
with reference to the construction of the motors themselves 
and also the accessories, will probably be made painfully 
manifest when the machinery has been running for a short 

riod under working conditions. By the expiration of a 

ew months an employé will certainly have found an 
opportunity of getting a spanner or other equally 
undesirable article firmly jammed between the armature 
and pole-piece of the open-type motor which has so far 
given no trouble, and this expensive mishap will bring out 
the advantages of the protected ventilated type with 
considerable distinctness. 

Then, again, those shunt windings (the writer has seen 
many such) merely insulated from the pole-piece by a few 
turns of paper and cotton cloth will suddenly develop an 
earth to the framework, and as a result the field coils must 
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be entirely removed. This points with no uncertain finger 
to the necessity of a bobbin of hard fibre or similar suitable 
material for winding the coils upon. With regard to these 
bobbing, it is highly important that the end discs and con- 
necting sleeve shall be in one piece, or at any rate shall be 
so joined that oil or moisture cannot find an’ entrance, as 
damage to the coils will often make a start at this point if 
moisture finds its way in. The last few outside layers of 
wire should also be saturated with a highly insulating and 
waterproof varnish, forming practically a damp-proof skin 
over the whole. The above remarks with regard to insula- 
tion will also apply in some cases to the armature, the 
writer being conversant with several machines in which the 
insulation between the armature discs and the winding is 
quite insufficient to stand the test of time, although a really 
fabulous voltage may have been employed in testing previous 
to leaving the maker’s works. 

Or, again, trouble may arise because for some reason the 
armature of motor No. 3 refuses to revolve, even when 
encouraged by the application of a current immensely in 
excess of the carrying capacity of the wiodings, and when 
by steadily reinforcing the conveniently handy fuses the 
attendant at last succeeds in burning out the armature, the 
machine will be overhauled and the alarming discovery 
made that the nut provided to hold the commutator in 
position has worked loose.and jammed back against the 
framework. An additional thin lock nut or even sunk 
set screw would have saved all this damage. Many a 
disaster amongst electric motors has been caused by the 


.| accidental dragging out of the shunt lead from its terminal.’ 


This is one of the most inexcusable of accidents, and is 
directly attributable to the use of ordinary set-screw 
terminals. Set screws have a habit of working loose in 
time, especially when subjected to the constant vibration 
attendant upon the running of an electric motor. Even 
when firmly screwed down the grip is of a poor mechanical 
character, and for this reason the shunt lead should not be 
less in section than "/,, S. W. G., and the end should be 
thoroughly soldered into a thimble and loop, and the loop 
fitted over an upright threaded terminal, and held firmly 
by means of a spring washer and a winged nut. It may 
be added that a large winged nut and a hard bronze spring 
washer fitted to an upright threaded brass stud, form a most 
11 N terminal for the main current leads as well as the 
shunt. 

The running parts of motors are often unduly strained, 
especially where a direct drive by toothed gearing is 
employed, by allowing too large a starting torque with the 
starting switch arm on the first contact. This is, of course, 
due to the fact that the total resistance of the rheostat is 
too low. Probably, in the majority of cases, the starting 
current required exceeds the full- load current by about 
50 per cent., but that is no legitimate reason why such a 
rush of current should pass through the armature all at 
once. A properly designed rheostat should have its 
resistance so graduated that about half of full-load current 
will pass with the starting arm on the first contact, full- 
load current on the second, and then, providing that the 
motor has not started, the current should rise to about 
50 per cent. excess on the third contact. Even when the 
motor does not start with the first two sections of resistance 
cut out work is being done, as the current passing through 
the armature is fending to move it, and the next rise of 
current will start the motor without undue shock or strain. 

The original cost of au installation is often unduly 
increased by the employment of motors of the totally 
enclosed class, owing to the low efficiency of such machines 
from overheating. There are, of course, cases in which it 
is necessary to use the totally enclosed type, but the 
protected ventilated motor would often be equally as suit- 
able for the work and far more economical. Improper con- 
nections between the starting switch and the motor are 
sometimes responsible for damage, especially if the shunt 
wiring is not properly connected. The writer has seen 
several instances in which the shunt lead is taken direct 
from the double-pole switch to the motor terminals. This 
is quite wrong, as upon opening the double-pole switch the 
shunt circuit is suddenly opened, and a great strain thrown 
upon the insulation. The lead for the shunt terminal of 
the motor should always be taken from the first contact of 
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the armature starting resistance, and upon breaking circuit 
the shunt discharge will expend itself in discharging through 
the main resistance. The type of starting switch selected 
for use in the installation will exercise an immense influence 
upon the satisfactory, or otherwise, working of the plant. 

Starting switches are generally described in makers’ 
liste as a given horse-power and a given voltage. It would 
be far better if a further sub-division were made classing 
the switches for heavy and for light duty. A certain 
starting switch may satisfactorily start a motor of given 
horse-power and voltage, but may at the same time be 
utterly unsuitable for continuous and heavy starting work 
such as starting apparatus is called upon to perform in 
large engineering works. When the motor is to be frequently 
stopped and started, and the starting load uncertain, 
and likely to reach a large excess current, it is absolutely 
imperative that the carrying capacity of the resistance 
shall be ample to meet emergencies, otherwise continual 
expense and annoyance will follow. For the above heavy 
duty it is necessary to provide contacts of the renewable 
segment type, and the contact maker should be of ample 
area. 

One other point, which cannot be too frequently driven 
home, is the absolute necessity ot providing reliable fuses in 
each motor circuit. They are a perfect safeguard, and, 
where omitted, a heavy bill for repairs and stoppages will 
mount up swiftly and surely. 

The extent to which electric driving has been adopted 
during the last five years is ample evidence in establishing 
its superiority over the older forms, and it would, indeed, 
be & pity to hinder its further rapid progress by lack of 
attention to small matters, which may amount to a great 
deal in the formation of the user's opinion of his installation 
at the end of the year. 


—— ee ee 


VISIT OF THE STUDENTS’ SECTION OF THE 
I. E. E. TO BIRMINGHAM. 
BY D. S. PAXTON. 


It has become au annual event in the history of the 
Studente’ Section of the Institution of Electrical Engineers 
to devote the second week of the Easter vacation to a 
series of visita to important worke in some large engineer- 
ing centre. This year the district chosen was that surround- 
ing Birminghaw, and on the afternoon of Monday, April 11, 
a party of about 40 students from all parte of the country 
assembled at the Rugby works of Messrs. Willans and 
Robinson, and were shown round them by membera of the 
staff. The pattern shop is being brought right up to 
date by the installation of a complete system of com- 
pressed -air tools, many other labour-saving machines 
being already in operation. In the machine shops 
many engines in various stages of completion were 
seen, their destinations including Chelsea, Bradford, 
Northampton, Santiago, Stoke-on-Trent, and Tokio. It 
was noticed that, in place of the wood lagging which 
was formerly used on Willans engines, a metallic 
lagging is now in use, being filled with a special 
composition. One of the new vertical gas-engines of 
150 h.p. was on test in one of the workshops ; it is coupled 
to a Siemens 110-kw. dynamo, and runs at a speed of 250 
revolutions per minute. Another engine that excited 
interest was a waste-heat engine, designed to utilise the 
waste heat in the exhaust steam from steam-engines. The 
method of working is to vaporise sulphur dioxide by means 
of the steam, and to drive the engine, which is similar to 
an ordinary gas-engine, by the sulphur dioxide, which is 
then condensed and used again. After leaving these works 
the party completed their journey to Birmingham. 

On Tuesday morning the Witton works of tbe General 
Klectric Company were visited, the manufacture of arc lamp 
carbons being followed with special interest. Briefly 
stated, the process is as follows: Graphite is ground up and 
mixed with tar, the mixture is then reground, rammed into 
cylinders, and passed through a hydraulic press, out of 
which it comes in the shape of a long rod of the required 
section ; this rod is cut into lengths of about 44ft., which 
are dried and baked in gas ovens of special construction for 


about eight days at a temperature of 2,500deg. F.; the 
carbons are then cut to standard sizes, and the cored ones 
filled with a special composition by small hydraulic presses. 
In the engineering works large numbers of continuous- 
current and polyphase motors and generators were seen in 
course of construction. 

The afternoon was spent at Ocker Hill, where the 
generating station of the Midland Electric Power Company 
has recently been completed. The plant at present installed 
consists of one 1,500-kw. two-phase Ferranti alternator 
driven at 100 revolutions per minute by a Yates and Thom 
engine, and two 800-kw. two-phase Ferranti alternators 
driven by Ferranti engines at 150 revolutions per minute ; in 
each case the exciters arerope-driven fromtheshaft. A motor- 
driven Hunt coal-conveyer, capable of dealing with 20 tons 
per hour, carries the coal from barges to hoppers over the 
boilers, of which there are 16 by Babcock and Wilcox, stoked 
by chain-grate mechanical stokers. The generating voltage is 
7,000, which is transformed down to 2,700 at the sub- 
stations, and again to 200 in street transformers at the 
various points of supply. The Wednesbury Corporation 
has within the last few weeks started taking a 200-volt 
supply from the Wednesbury sub-station of the company, 
which was also visited. The high-tension and extra high- 
tension switehboards are by Ferranti, and the low-tension 
by Kelvin and James White. 

The party journeyed to Wolverhampton on Wednesday 
morning, and proceeded to the works of the Electric Con- 
struction Company. A 1,500-kw. two-phase generator for 
Leeds, a 750-kw. traction generator for Halifax, and a 
balancer for Johannesburg, were among the machines seen 
in the various shops, which are all electrically driven, some 
by continuous-current motors and some by three-phase 
motors, so that prospective customers may see either system 
at work. 

The Wolverhampton Corporation electricity works were 
visited in the afternoon. Here the generating pressure 
originally in use was 1,800 volts, continuous current, 
which was transformed down to 110 volts in the sub- 
stations; this has now been entirely done away with, and the 
system in use is a three-wire supply with 440 volts between 
thé outers. The sets at present in running order are one 
200-kw. Willans-Parker set, two 500-kw Willans-E.C.C. sets, 
and one 500-kw. Davey-Paxman-E C C. set; to these, two 
new sets, probably of 500 kw. each, will soon be added. 
The boiler-house equipment consists of two Paxman boilers 
and six Lancashire boilers by Thompson, of Wolverhampton, 
each of the latter being fitted with a superheater. The 
feed water is heated by means of a Berryman feed-water 
heater and a Green's economiser, the feed pumps being by 
Weir. A coal conveyor will shortly be erected to carry 
the coal from the canal to bunkers over the boilers. There 
are two batteries of Tudor cells, one of 1,200 ampere-hours 
capacity for lighting, and the other of 1,000 ampere-hours 
capacity for traction; the battery regulating switches are 
not on the main switchboard, but the contacts are moved 
by small motors which are operated from the main switch- 
board, thus saving a long run of cables. 

After leaving the generating station, the car-sheds were 
visited, and here the Lorain surface-contact system was 
explained in detail. 

On Thursday morning the visitors divided into two 
parties, one going to Messrs. W. and J. Player's works, 
and the other to those of the Lanchester Engine Company. 
The speciality of the former firm is the manufacture of 
belt or motor driven power hammers, designed to take the 
place of steam hammers. At the latter works the manu- 
facture of Lanchester automobiles was followed with 
interest, the chief points remarked upon being the compact 
design of the engines, the change-speed gear, and the 
patent Lanchester magneto - ignition. Originally the 
cylinders of the motors made by the firm were air-cooled by 
means of fans, but, as some people prefer water-cooling, 
either method is now fitted according to customers’ 
preference. An 18-h.p. engine of specially light construc- 
tion has been brought out this year, in addition to the 
original 12-h.p. size. 

The self-lubricating engines of Messrs. Belliss and 
Morcom, whose works were visited on Thursday afternoon, 
are too well known to require any special mention here, so 
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it will suffice to say that the works are electrically driven | a Maclaren marine engine driving a 75-kw. three-phase 


throughout from generating sets in their power-house. 

Electricity supply meters in all stages of manufacture 
were seen at the works of Messrs. Chamberlain and 
Hookham on Friday morning. Everything connected with 
the meters is made on the premises, including the counters, 
which in most makes of meters are purchased ready made 
from Germany. A special feature of the works is the 
excellent work done by turret lathes, of which there are a 
large number, and the highly specialised nature of each 
man’s work. During the last year the manufacture of 
both continuous and. alternating current prepayment 
meters was commenced, and large orders are now 
in course of fulfilment; in fact, it is anticipated 
that the turn-out of prepayment meters alone will 
soon reach 250 per week. Contracts in hand for this 
year for the various types of meter manufactured 

y the firm include 750 for Glasgow, 500 for Liver- 
pool, 500 for Manchester, and 2,000 for the Edmundson's 

lectricity Corporation, Limited. It is intended that special 
attention shall be given to the manufacture of highly- 
sag ampere-hour and watt-hour meters for switchboard 
wor 

On Friday afternoon the party again divided into two 
sections, one section journeying to the factory of the 
Birmingham Small-Arms Company at Small Heath, where 
the manufacture of all types of small arms and the 
celebrated B.S.A. fittings were seen, and the other to the 
tube works of Messrs. Stewarts and Lloyds at Halesowen, 
which are-devoted to the manufacture of steel pipes and all 
sorts of joints and fittings for use with them. The greater 
part of the works has been converted to electric driving, 
and the remainder soon will be. Three methods of welding 
were seen in operation: (1) by means of rollers—for this 
method, which is used in the manufacture of all the smaller 
sizes of pipe, the pipes are raised to the required tempera- 
ture in Siemens furnaces, which are heated by producer 
gas made in the works ; (2) gas welding, which is used for 
arge pipes up to 4ft. in diameter ; and (3) electric welding, 
which is used for welding on fianges and all sorts of special 
work. The visit was brought to a conclusion by the 
turn-out of the fire brigade, which was accomplished in a 
very short time, a good jet of water being obtained in a 
few minutes. 

A dinner was held at tbe Midland Hotel on Friday 
evening, with Mr. H. D. Symons, formerly hon. secretary 
of the Students’ Section, in the chair, and Mr. Vaudrey, 
the chairman of the Birmingham Local Section, as the 
guest of the evening. The toast list, which was inter- 
spersed with ay and recitations, included the President 
and Institution, Mr. Vaudrey, Mr. Symons, and Mr. A. Q. 
Ellis, the present hon. secretary, to whom the success of 
the visit has bsen chiefiy due. 

The Water-street generating station of the Corporation 
electricity supply department was visited on Saturday 
morning. There are two engine-rooms, one on each side 
of the boiler-house. The smaller contains seven Belliss 
engines coupled to four Crompton and three EC.C. 
dynamos, each of 180 kw., and the other contains four 
500-kw. Mather and Platt dynamos coupled to Willans 
engines. In this room there are also rotary transformers, 
generating at 1,200 volts, for the supply to the Edgbaston 
district. The system in use is a three-wire con- 
tinuous-current supply with 440 volts between the 
outers. The boiler-house equipment consists of 14 Lanca. 
shire boilers stoked by mechanical stokers, the flues 
leading into a 200ft. stack through two batteries of Green’s 
esonomisers. Wheeler surface condensers are used, the 
water being air cooled in a cooling tower. A new boiler- 
house, containing two Babcock and Wilcox boilers, has 
recently been put down, mainly for use at the peak of the 
load. After leaving the generating station, a special car 
conveyed the party, including Mr. Vaudrey, who kindly 
explained all points of interest, to the new university 
buildings, which are sufficiently advanced towards com- 
pletion to afford some idea of their ultimate magnificence. 
The power-house is already in working order, and contains 
& 120-h.p. Premier gas-engine driving a Westinghouse 
dynamo through a spring coupling, a 375-kw. Westinghouse 
dynamo driven by a Westinghouse three-cylinder{gas engine, 


Westinghouse alternator, a 75-kw. Willans-Siemens set, 
a 20-kw. De Laval turbine driving a Greenwood and 
Batley dynamo through a reduction gearing, and a 
100-h.p. Belliss engine coupled to a Bruce Peebles gene- 
rator. There is also a 37 5-kw. Westinghouse rotary con- 
verter, and the switchboard, which is divided into 13 panels, 
is by the same firm. Three-phase motors are used to drive 
the fan on the cooling tower, the coal conveyer, and coal 
washer. 

Saturday afternoon brought an end to a very successful 
and enjoyable visit, and, farewells having been said, the 
party dispersed. 


MANCHESTER SECTION ANNUAL MEETING. 


Another function of the double-event type was carried 
out on the 12th inst., when the annual gathering for the 
re-election of officers, etc., was made more interesting than 
usual by the happy idea of an exhibition of local manu- 
facturers’ specialities. The proceedings commenced with a 
digest report of the work of the session, mention being 
made of the increase in membership from 472 to 549, and 
of the newly-formed students’ section being already 250 
strong. There was no discussion this year, the feeling of 
the meeting evidently being that it was best to let super- 
lative wellness severely alone. 

Mr. C. D. TAITE, in proposing a vote of thanks to the 


retiring chairman, Mr. E. W. Cowan, referred to his uni- 


versal urbanity, and to the good work that he had done 
both in Manchester and on the General Committee of the 
Institution in London. He was also mainly responsible for 
the students’ section formation. Dr. BowMAN, in seconding, 
thought Mr. Cowan had carried on the high traditions of 
the section in a most successful manner, and the vote was 
carried by acclamation. 

A further vote of thanks was passed to Mr. P. A. Ramage 
for his labours as hon. secretary, Dr. RHODES quoting the 
Lancashire proverb, “If tha’ does owt for nowt, do it for 
thysel', " as evidently being unknown to Mr. Ramage. 

The next event on the programme was the rather novel one 
of exhibitors’ representatives being called on separately to 
describe to the meeting (somewhat in the guise of showman) 
their specialities, and the following firms took advantage 
of this in connection with the exhibits mentioned : 
the British Westinghouse Electric and Manufacturing Com- 
pany, Limited, model of magnetic track brake, Cooper 
Hewitt" mercury vapour lamps;  Cowans, Limited, 
* Carbone" arc lamp; General Electric Company, Limited, 
circuit breakers, etc.; W. T. Glover and Co., Limited, 
cables, joint-boxes, etc.; Key Engineering Company, 
Limited, Stanley magnetic suspension meter, reverse- 
current cut-out apparatus; Dr. Rhodes, track brake; 
Royce, Limited, controllers; Mr. Bertram Thomas, circuit 
breakers and starting switches; Verity’s, Limited, circuit 
breaker. 

Among the exhibits the new Carbone arc lamp might be 
specially mentioned as being open-type at 80 volts. It is 
noiseless and shadowless, both carbons being above the arc. 
The Cooper Hewitt lamp will evidently need to exercise all 
its valuable qualities to overcome feminine prejudices in the 
matter of complexion tinting. A working model of Mr. 
Leonard Andrews's magnum opus, the reverse-current cut. 
out, was the centre of attraction, and alternating station 
engineers who estimate the advantages of sound sleep at its 
proper value should look into the question of adopting this 
device on their boards. 

The qualities of Glover's fireproof cables were tested by 
leaving a sample piece over a Bunsen burner for about an 
hour in full view of the meeting, until the volatilising 
of the rubber insulation caused it (though otherwise 
undamaged) to be forcibly removed out of pity to the 
audience. A kinematograph display illustrated a test 
actually made upon this class of cable, when, after enduring 
the pangs of a short-circuit involving 100 kw. for about five 
minutes, on switching off the current no vestige of resultant 
fire was to be seen on the afflicted cable. 

The large number of circuit breakers shown appear to 
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indicate that we are following the universal American | temperature gradually falls again to a 


practice mentioned by Mr. Eustace Thomas in the course 
of his oration upon his own particular pet. And Mr. 
Cowan's instance of one breaker having had occasion to 
work in practice 80 times in 20 minutes corroborates the 
necessity for these devices. 

At the close of the meeting the result of the voting for 
officials for the ensuing year was disclosed as follows: 
chairman—C. D. Taite, Esq. ; vice-chairman—A. S. Giles, 
Esq. ; hon. secretary —P. A. Ramage, Esq.; committee— 
Dr. Bowman, Dr. Rhodes, Dr. Schuster, Mr. Cortez Leigh, 
Mr. A. A. Day, Mr. M. B. Mountain, Mr. A. H. Gibbings, 
Mr. A. Bromley Holmes, Mr. G. F. Metzger, Mr. T. L. 

Miller, Mr. S. L. Pearce, Mr. L. Andrews. 


MANCHESTER SECTION STUDENTS. 

A party of about 100 inspected the works of Messrs. 
W: T. Glover and Co., Limited, Trafford Park, on the 9th 
inst., being shown the various cable-making processes in 
detail. Pressure tests on extra-high-tension cables, and 
experiments on fireproof insulation were also demonstrated. 
The hon. secretary, Mr. John Roberts, jun., is to be con- 
gratulated on the progress of this young society, which 
although still in its teens (as to weeks of experience) has 
already discussed three papers read before it and paid two 
visits to prominent works. This section undoubtedly fulfils 
a useful mission in the Manchester district. It is question- 
able if any other district could show a like result. 


€ 


HIGH-TENSION TRANSMISSION IN SPAIN. 


The Siemens-Schuckert Company have, we learn, com- 
leted the equipment of a power station to the order of the 
oeietà Hidro-Electrica Iberica in Bilbao. This station is 

situated at Quintana Martingalindez, about 484 miles from 
Bilbao, and has been designed for an output of 4,000 h.p, 
turbo-alternators of 1,000 h.p. each at 375 revolutions per 
minute being installed. The primary current at 3,000 volts 
pressure is transformed up to 30,000 volts for transmission 
to Bilbao. Later on it is intended to work this plant in 
conjunction with another of 6,000 h.p. capacity which is 
being erected at Puentelarra, about 43} miles from Bilbao. 
The 30,000-volt transmission lines from these two stations 
terminate at a sub-station in Bilbao, where the pressure is 
reduced to 3,000 volts. In view of future extension of the 
primary plants, this sub-station has been designed for an 
ultimate output of 15,000 h.p. There is a considerable 
demand for current from the ironworks and other industrial 
establishments in Bilbao, besides for the town’s lighting. 
A third generating station, to be equipped with plant 
aggregating 4,000 h.p., is in course of erection for the same 
company at Leizaran, distant 62 miles from Bilbao and 
11 miles from San Sebastian. It is interesting to note that 
transmission in this case will also be at 30,000 volts, a large 
part of the output being destined for Bilbao, which will 
thus receive its electricity supply from three waterfalls, each 
situated at a considerable distance. 


THE FARADAY SOCIETY. 


An o meeting of the Faraday Society was held on 
April 13 at the Institution of Electrical Engineers, Mr. J. 
Swinburne, vice-president, in the chair. 

Mr. ARTHUR J. Hiorns read an abstract of his paper on 
‘ Alloys of Copper and Arsenic,” illustrating his remarks by 
a series of interesting and beautiful Isntern slides. The object 
of the autbor's investigations was to ascertain the exact relation 
between copper and arsenic in binary alloys, and the limit of 
proportion of arsenic that can be retained in copper in the cold 
solid state. The addition of arsenic lowers the melting point 
of copper uniformly down to about 14 per cent., when a steep 
fall in the freezing-point curve occurs, reaching its lowest polnt 
at 685jeg. C. This alloy contains 19 2 per cent. of arsenic, 
which corresponds to the formula Cu,Ae,. The alloy with 
22 per cent. of arsenic freezes at 708deg., and the temperature 

radually rises until the alloy with 28°34 is reached at 747deg. 

his is the compound Cu,As. At 810deg. another chemical 
compound freezes, having the chemical formula Cu,Ae,; it 
contains 32:2 per cent. of arsenic. Beyond this point the 


minimum at the alloy 
with about 35 per cent. of arsenic. The curve then rises 
to another summit at 740deg., forming the compound Cu, As, 
with 37°24 per cent. of arsenic. From this position the curve 
descends to 702deg. with the alloy containing 41 per cent. of 
arsenic. This is nearly the practical limit of the direct com- 
bination of copper and arsenic. The top surfaces of many of 
the alloys were photographed. The types of visible on 
the etched surface depend upon the position of the freezing 
point on the curve. For alloys whose freezing point ls om oe 
near the summit of a curve, the whole of the section is com- 
posed of one substance, generally made up of crystal grains 
having fine boundaries. When, by addition of oopper or 
arsenic, a summit of a curve is left, the lines between the 
crystal grains widen and become filled with a network of matter 
differing from that of the crystals and generally showing a 
more or leas striated appearance, so characteristic of euteotics. 
As the bottom of a curve leading from a summit is reached the 
eutectic occupies the whole surface. It is noticeable that the 
alloy of minimum fusion of copper-arsenio alloys has an extremely 
fine striated structure. Any deviation In composition from the 
eutectic proportion causes the bresking up of this striated 
pattern, and grains of one of the constituents appear in the 
eutectic matrix. A microscopic examination was also made of 
polished sections of the various alloys. These, when viewed in 
daylight, are all copper-coloured in those with little arsenic, and 
gradually get paler as the arsenic is increased. When the alloy 
with 19 2 per cent. is reached, the surface appears of a pale- 
blue colour, aud this is continued up to the compound Cu, Ae, 
containing 28:54 per cent., which is of a deeper blue colour. 
The alloys between 19:2 and 28:5 per cent. have a paler 
blue tint because the blue constituent is associated with a 
constituent richer in copper, forming an eutectic mixture. The 
alloy with 30:0 per cent. is of a light purple colour, and when 
the compound Co, As, is reached, son tainlig o2°2 per cent., a 
full reddish purple is obtained. This purple colour maintains 
up to the limit of these experiments with 45 cent. of arsenic, 
but gets gradually paler. e paper coacludes with a detailed 
description of the various alloys, fally illastrated by excellent 
photomicrographs. 

Mr. SwINBURNE, referring to the melting point of arsenic, 
which the author thought could only be obtained by experiments 
made under great pressure, observed that the effect of pressure 
on the melting point of solids is very small, and that probably 
at ordinary pressures the melting point of arsenic was very close 
to its volatilising point. 

Dr. PERKIN hoped that the author would supplement his 
researches by making conductivity measurements of the series 
of alloys. | 

Dr. C. H. DEscH made some interesting comparisons between 
the results obtained by the author and those published by other 
investigators in the case of the analogous series of copper- 
antimony alloys. 

Mr. E. G. P. BovsriEetLp contributed a paper on ‘‘ Experi- 
ments with a New Primary Cell." The cell consists of an inner 
porous pot containing nitric acid and a carbon pole, and an 
outer vessel containing sodium hydrate solution and a metal 
pole, preferably zinc—i. e., a solution of, from 12 to 15 per cent. 
Using solutions of maximum conductivity with zinc and carbon 
poles on open circuit, an E M.F. of 2 6 volts may be obtained, 
Not only does the cell possess this comparatively high E.M.F.. 
but it may be short-circuited far longer than most cells before it 
runs down. A cell short-circuited through a total resistance of 
0°61 ohm gave a current of 4:18 amperes, which fell to 2:61 in 
an hour, 2:38 ia 24 hours, and 1°75 ia six hours. A smaller 
cell gave a fairly constant current of about 0'8 ampere for 20 
or 25 hours. Discharge curves are given in the paper. Acids 
other than nitrate were experimented with. Some of them 
gave higher E.M.F.'s than nitric acid, but no other acid 
possessed the same ‘‘lasting powers." The effect of using 
various metals instead of zinc was also tried ; some of these 
gave higher E.M.F.'s than the zinc, but the high readings were 
quite transitory. Using two carbon poles the E. M. F. was about 
1:55 volts. The cell is then similar to Becquerel's platinum 
cell, in which the plates are immersed in acid and caustic potash 
respectively. 

Mr. W. R. Coorer referred to the disadvantages of both 
nitric acid and caustic soda as electrolytes. The high E.M F. 
of the cell was only apparent, because it rapidly fell to a working 
value of 1:8 or 1'9. He would like to have seen comparative 
tests made, say, with a bichromate cell. 

Mr. J. SWINBURNE mentioned a suggestion made by Dr. 
Swan, that the cell would be improved if it were converted 
into a three-fluid cell, with a neutral electrolyte—e.g., NaNO,— 
in the mid compartment. 


Mr. BovsriELD also contributed a Note on Determining 
Accurately the Percentage of Ozone in G «ses not dissociated by 
Moderate Heat.” Difficulty was found in determining accurately 
the quantities of (zone formed in different electrolytic reactions. 
The potassium iodide test is sufficiently accurate for most 
purposes, but for very accurate work it is not satisfactory, ag 
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an error of 5 per cent. or more is often obtained with a slightly 
alkaline solution, and an error of as much as 1 or 2 per cent. 
with an acid solution. Estimating the ozone by weight, using 
glass globes for that purpose, was also found to be somewhat 
uncertain, due to the condensation of moisture on the glass. 
The method recommended by the author is à measurement by 
volume. A certain quantity of gas containing ozone is measured. 
This gas is then passed over some substance, such as heated 
platinised asbestos, which is capable of converting ozone into 
ordinary oxygen. On again measuring the gases, an increase 
of volume due to the breaking down of O, molecules into 
O, molecules is found. From this increase of volume the 
quantity and percentage of ozone originally present is readily 
calculated. A description of the simple apparatus required for 
the measurements is given in the paper. 


TRADE NOTICES AND NOVELTIES. 


Combination Tumbler Switch and Wall Connection. 


We have received from Mr. A. P. Lundberg, Pioneer Elec- 
trical Works, 477 to 487, Liverpool-road, Islington, N., a 
sample of his ** Pivot" combination tumbler switch and wall 


connection for 24 amperes and 200 volts. The construction of 


the switch movement is identical with that of the Lundberg 
** Pivot " tumbler switch, and depends upon a variable spring 
leverage for its action, the contact arm being locked in its 
“on” position. Four substantial terminals are provided, with 
large wire holes for looping in. The two additional terminals 
allow the article to be adapted for a number of purposes, the 
connecting strap being so arranged that it can be easily removed 
to accomplish these adaptations. For example : (1) The switch 
movement may be arranged to oontrol the plug circuit. (2) 
The plug circuit arranged independently of the switch move- 


Combined tumbler Switeh and Wall Connec“ ion. 


meat, the latter controlling a different circuit. (3) The switch 
movement arranged to control the plug circuit and an addi- 
tional one. (4) The switch and wall plug circuits can be con- 
nected to separate pairs of mains, should the necessity ariro, 
and control separate lamps. 
the plug circuit may be conveniently charged in series with a 
lamp. (6) A suspension pear switch connected with the plug 
part, and the circuit so arranged that both switches (a) control 
the same circuit together ; (b) control the same circuit indepen- 
dently ; (c) control quite distinct circuits. (7) The contacts of 
the plug part can be specially arranged to supply current for 
Nernst lamps and for similar cases where any change of polarity 
must be guarded against. The sample before us is constructed 
to suit the Lundberg ‘‘ Dot" gauge of two-pin plug, but, we 
understand, a pattern will shortly be introduced to suit the 
larger gauge of plug also—viz., the Universal.“ It is of 
excellent finish. Quite apart from their convenience, the use 
of such combination fittings results in considerably economy 
in material and labour cost, and we are pl2ased to note that 
Mr. Lundberg is reaping the reward of bis untiring enterprise 
in 4 large demand. 
G.E C. Progress Sheet. 


The progress sheet issued by the General Electric Company, 
Limited, 71, Queen Victoria-street, London, E.C., for March 
deals with several new items from the firiu's different depart- 
ments. The Pedestal type of cut-out in cast-iron case, 
shown on p. 1, has been specially designed to meet the demand 
that has arisen for a high-voltage main cut-out. Cut-outs of 
this type can be suppl.ed with either plain or spring clip 
terminals, the latter to take a ‘‘ Mordey " fuse. The terminals 
are mounted on porcelain insulators, which are fixed to the 
inside of the base of the box; a porcelain bushing is also 
supplied to the leading-in holes. Two new designs of radiators 
are shown on p. 2, one, the Dolphin" pattern, being most 
artistic. A very handy form of lamp-testing ammeter is shown 


on p. 4. 


(5) A motorcar cell connected in. 


A Completely Enclosed and Protected Motor Fan. 


The need for a first-class, lasting, and, at the same, 935 
and reliable ventilating motor fan has long been felt. S 

apartments, such as lavatories, ships’ staterooms, and the like, 
are difficult to keep in an efficient atate of ventilation without 
sume mechanical means, but the machine illustrated below 
seems to be exceptionally well adapted for this purpose. As 
will be seen at a glance, this fan is neat in design and appear- 
ance. It is of a pattern recently introduced by Messrs. John 
Gibbs and Son, 72-76, Duke-street, Liverpool. The magnets 
of these fans are built entirely of sheet-iron laminations, and 
are of the enclosed, double-circuit type. The pole-tips are so 
shaped that the hum common in small fan motors is elimidated. 
The armatures are of the slotted type and are carefully wound, 
and insulated entirely by mica. The commutators are of ample 
section, and are sufficiently deep to permit of turning up when 
required. The brush-holders have been carefully designed to 
require a minimum of attention. They are fitted with square 
carbon brushes, and are insulated from the cast-metal rocker 
by ebonite and mica. The bearings are brass bushed, and are 
fitted with & special form of steel ball thrust so that the 
propeller aotion of the fan blades oreates no friction. Solid 
grease lubricators are fitted so that the fans can be run 
at any angle, either vertically or horizontally. The whole 
motor is encased in an enticely enclosed cast-metal case either 
of iron, brass, or aluminium, which can be electroplated if 
required. This casing protects the motor from all injury, dust, 
etc., and is practically watertight, whilst the back is instantly 
removable if required for renewing brushes and inspection 
purposes. The fan blades themselves are of the open type, 
which Messrs. John Gibbs and Son have found, after a series 


New Pattern Ventilating Motor Fan, 


of experiments, to be the most efficient form for propelling air 


with a maximum efficlency, using a minimum of power. They 
are built into Messrs. John Gibbs and Son’s patent fan boss, 
which consists of two halves of cast metal, locked with flanges in 
such a manner as to perfectly grip the blades which are inserted 
between them, and even at a very high speed are perfectly safe 
from centrifugal action. This is an important matter, and cannot 
be too strongly impressed upon all purchasers of fans, as many are 
imperfectly secured to the bogs. It will be seen by the illus- 
tration how easily the fan and motor can be transferred to 
another ring and fitted elsewhere. This is effected by means 
of two bolts and wing nuts, and is especially useful when the 
machines are for use on board ship. The power consumed by 
the fans is so small that they can easily be worked with an 
adaptable plug off the lighting circuit, no starting switch bein 
necessary. It may be added that this pattern of fan is intended 
by Mesars. John Gibbs and Son to supply the demand for a 
really first-class machine at a price within the reach of all who 
require such. 
Regina Are Lamps. 

We understand that Mr. G. Braulik, 217 and 218, Upper 
Thames-street, London, has been appointed sole agent in this 
country for Regina long-burning enclosed arc lamps. These 
Jamps offer a great advantage, in that those of large type will 
burn no less than 200 hours with one set of carbons, while the 
miniature type will burn 25 hours without recarboning. 


Catalogues. 

W. H. WiLLcox AND Co., LIMITED, general engineers’ stores 
and lubricating oil merchants, Southwark-street, S. E. Motor 
requisites, lubricating oils, pumps, injectors (Penberthy patent), 
water raisers, hose, tools, etc. 

W. N. Brunton AND Sos, Wire Mills, Musselburgh.—The 
third edition of the firm's resistance material catalogue 
includes details of new specialities manufactured by them for 
the electrical trade, as well as resistance material—such as 
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cable clips, arc lamp rope, eto. Revised tables are added giving 
resistance, carrying capacity, eto., of“ Beason” high-resistance 
wires. We are informed that our readers may obtain a copy on 
forwarding to the firm four penny stamps to pay for postage and 
printing. 


MANCHESTER. 


The accounts of the electricity department, submitted on Wednesday, 
show considerable progress. st year the committee anticipated a 
deficit of £9,450, estimating expenditure at £242,450, and income at 
£255,000. The approximate expenditure for the year just ended 
amounts to £261,850, which balances with the approximate income, 
but it includes £25,000 which las been transferred to renewals 
suspense account. For the current year the committee estimate an 
expenditure of £287,600, inclusive of another £25,000 to suspense 
renewals account, and that the income will be fully equal to the 
demand. They hope to receive from sales of current, meter and 
motor rentals, £179,700; from the tramways department, for 
current, £106,900; and from the city fund, for street-lighting, 
£350; £60 is also expected by way of rent from cottages; 
and £600 may be expected in the shape of interest on money 
invested. The committee ask from the rates this year £1,000 to 
cover the cost of street-lighting, an increase of £500. The com- 
mittee intend to ica on capital account £10,600 on buildings and 
machinery at Dickinson.street, £4,300 at Bloom.street, £82,000 at 
Stuart-street (on building, machinery, railway, etc.), and £42,700 on 
buildings, transformers, etc., at the distiibuting stations; £45,000 is 
to be provided for mains, £5,000 for meters, and £3,500 for motors, 
making a total capital expenditure of £193,100. The estimate for 
the year ended March 31 on this account was £350,600, and the 
approximate expenditure came to £533,710. The estimate of ordinary 
expenditure for the current year includes £64,000 for sinking fund, 
£66,500 for interest on mortgage debt, £19,130 for rents, rates, and 
taxes ; £23,430 for repairs, maintenance, and renewals of buildings, 
machinery, and mains; £40,950 for coal; £8 020 for oil, waste, water, 
engine-room stores, etc.; £14,700 for wages and salaries for generation, 
£13,400 for distribution, and £6,650 for management. 

The committee report on the accounts and estimates as follows: The 


total expenditure for the year just closed amounts to 261, 850. 


Dividing this, as usual, into (1) running chargea and (2) fixed charges, 
it will be found that the former how marked economi-s and the latter 
heavy increases. Running charges amount to £53,196 for an output 
of 28.955,459 units, as compared with the previous year's total of 
£48,489 for 17. 400, 223 units, or *44d., as against 67d. per unit. This 
saving is mainly due to a reduced consumption of coal, oil, waste, 
water, etc., and to the plant requiring less for maintenance. Fixed 
charges amount to £208,654, which, dividel by the aggregate 
of consumers’ maximum demands (measured at the generating 
stations), equals £12. ls. per kilowatt. For the previous year the 
corresponding total was £140,565, equalliog £10. 193. per kilowatt. 
The additions here are principally as follows: (a) distribution 
wages from £7,525 to £12,448, caused by the 20 new sub-stations 
being fully manned and used during the whole year, whereas in the 
previous year these places were more or less in course of construction ; 
(b) rents, rates, and taxes from £12,172 to £15,419, caused chic fly by 
additional assessmenta for local rates ; (c) interest and sinking fund 
payments from £76,538 to £107,727, there, of course, being governed 
mainly by the capital expenditure; (4) the provision of £25,000 for 
future renewals, With regard to this, it will be obvioue, when the 
extent and nature of the undertaking are considered, that the recent 
method of meeting actual renewals as they arise out of the current 
year's revenue is altogether inadequate. During the earlier years of 
the department a renewals suspense fund was built up to the extent of 
£17,578, but was exhausted by March, 1900. In the case of manage- 
ment expenses, which also come under the heading of fixed charger, 
these show a substantial reduction—from £14,615 to £11,766. 

The income during the past year from lighting and traction sales 
again shows steady growth, as will be apparent from the following 
analysis, which shows the income from fighting at 54d. per unit, 
lighting at 134. per unit plus fixed charge, and traction respectively: 


During 1903.4 ............ £70484 ......... 2875, 97 2100. 000 

During 1902-3 ........ ... DLSS57. uus 65,885 ......... 52,463 
Increase 28,577 £12,088 ......... 247,587 
Increase per cent. 11 J9 suis 90 


From power sales the income is £13 830, being £1,766 le:s than last 
year, notwithstanding the increase of 766,511 units in the quantity sold. 
This is explained by the reduction in price. The estimates for the 
year have been calculated with every care. The increased sales of 
current are anticipated as follows: on lighting sales at 54d, per unit, 
8 per cent.; on lighting sales at 131. and fixed charge, 12 per cent. ; 
on power sales, 35 per cent.; on traction sales, 7 per cent. Many of 
the items on the expenditure side are dependent on ou put, and are 
reckoned accordingly. It is expected that a further sum of £25,000 
will be available for transfer to the renewal suspense account. 
The amounts shown for sinking fund charges and instalments 
of loans to be repaid are definite figures. Interest charges 
cannot differ much from those now estimated. The remuining 
items on revenue account do not call for comment, except that the 
item of £5,000 for expenses ~e vibration and explosion is merely for 
rent, counsel’s fees, and damages re explosion, and does not cover the 
cost of any prospective attempts to remove vibration. With regard to 
the estimates on capital account, nothing has been included beyond 
what has been brought before the committee from time to time. The 
total is made up of: (1) a proportion of the expenditure as scheduled 
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in the present application to the Local Government Board for further 
borrowing powers; and (2) farther payments on account of balances 
owing on schemes sanctioned for Bloom.street, Stuart- street, etc. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the ordinary general meeting on April 14 the following 
candidates were elected : 


Associate Mceinbers.—T. M. Blackman, 5, Sea-view, Tulketh road, 
Ashton-on-Ribble, Lanes.; J. H. Carrick, New Laithes, Horsforth, 
near Leeds ; F. W. Cawthorn, 38, York-place, Edinburgh ; W. Crawter, 
Gun Carrisge Factory, Jubbulpore, India; R. Hotz. care of Messre. 
Brown, Boveri, and Co., Baden, Switzerland; A. P. Hudson, Fairview, 
107, Woodvale, Forest Hill, S.E.; J. G. Leeson, 39, Tyrwhitt-road, 
St. John’s, S.E.; E. F. Long, 47, Hartington street, Barrow-in- 
Furness ; B. Longbottom, Electromotors, Limited, Openshaw, Man- 
chester ; J. C. Macfarlane, 36, London-road, Chelmsford; A. Murdoch, 
21, Rycroft-street, Fulham; E. G. Symons, 31a, Cremorne-mansions, 
Chelsea ; A. J. Todd, Hobart Gas and Electric Light and Power Com- 
piny, Hobart, Tasmania; O. Vernier, 49, Lovaine-place, Newcastle- 
on-Tyne. 

Associales.—G. W. M. Boycott, Oleveland Bridge Company, Gates- 
head; H. F. E. Deane, 40, R«deliíffe.square, South Kensington; 
W. Dingle, 10, Birrington-road, Brixton; E. Edwards, 92, Lee-road, 
Blackheath ; J. 8. Gardiner, P.O. Box 6 511, Johannesburg, South 
Africa; F. P. Griffith, B.A., Rathmines Castle, Dublin ; W. Harrison, 
89, Pensbury - street, Darlington; R Lindsay, Laboratory, 75, 
Waterloo-street, Glasgow; G. S. Long, The Cottage. Milford, Stafford; 
H. S. Pursey, 64, Gauden-road, Clapham, S. W.; W. B. Pye, 9, York- 
terrace, Manchester-road, Southport ; T. F. Waugh, 201, Mount-road, 
Madras, Indis. 

Students.—J. Curtis, 4, Hawthorne-bank, Lower Broughton-road, 
Manchester; W. H. Glaser, 34, Moreton-avenue, Strei ford, Man- 
chester; H. R. Lloyd, 51, Moreton-avenue, Stretford, Manchester; 
J. A. Lloyd, Castle Rock House, Peveril-drive, The Park, Nottingbam ; 
H. R. Mills, 5, Imperial-buildings, London-road, Forest Hill; J. G. P. 
Thomas, Bwlch.y-Cibau Vicarage, Oswestry : G. W. Turner, Redcls ffe 
Hout e, Barton-on-Irwell, Manchester. 


PERSONAL. 


Mr. John W. Hame, of Wigan, has been appointed assistant elec- 
trical engineer under the York Corporation. 

The Lowestoft Town Council have fixed the accountant’s salary at 
£400 per annum, this to include t:iamways, electric lighting, and 
education work. 

It 1s proposed that a honorarium of £2,000 be paid to the widow 
and children of Mr. John Cooper, late burgh engineer, Edinburgb, in 
respect of bis services in connection with the cabling of the tramways. 

Mr. Fred Williams, of Maidstone, has been appointed assistant 
electrics] engineer to the Leek Urban District Council. 

Mr. Wm. Johnson Galloway, M.P., has been electel chairman of 
the board of directors of Galloways, Limited, Manchester, in the 
place of Mr. Obarles J. Galloway (deceased). 

Mr. W. L. Vitty, of the Dudley Corporation electricity works, has 
been appointed the switchboard attendant at Farnworth. 

The late chief assistant engiaeer, Mr. A. J. Beckett, Yo:k, was on 
Wednesday presented with a handsome smoking cabinet by the staff 
and workmen of the electricity department on the occasion of bis 
departure from the city to take up the position of borough electrical 
engineer to the Bridlington Corporation. 


APPOINTMENTS VACANT. 


Assistant Electrical Engineer, Aldershot. Commencing salary. 
£80 per aunum. Applications by May 2 to Mr. W. E. Foster, Council 
Ofti es. See advertisement. 

Shift Engineer, Exetor. Salary, £2. 23. per week. Applications 
by May 4 to Mr. Geo. R. Shorto, town clerk. See advertisement. 

Traveller, electric lighting goods. Apply, T. T. O., 92, Queen 
Victoria-street, London, E. O. See advertisement. 

Foreman, India, Government telegraph workshoys, 
Cal utta. Age not to exc ed 30 years. 3 for three years, 
with option of extension, it approved by Government. Salary, Rs. 500 
pr mer sem, rising by annual increments of Rs. 25 to Rs 450 per 
mensem. A second-class passage provi ed from and to England at 
the expiration of three years. Applicant should be a man thoroughly 
conversant with light machine shop and toul-making work (the class of 
manufacture being electrical instruments’, able to d-s gn and supervise 
the making of tools for special purposes, and set up automatic machines 
for ecrew-cutting, et» A goed knowledge of milli: g machines is also 
essential. Form of app'i:ation and further particul srs can ba obtained 
by applying, in writiug to the Directer-General of Stores, India Office, 
London, 5 W., by May 10. 

Assistant Engineer, Bolton tramways. Oommencing salary, £150 
per annum. Applications to Mr. R. G. Hinnell, town clerk, Town 
Hall, Bolton, by 2:th inst. 

Gas Engineer and Manager and Electrical Engineer, Malvern. 
Salary, £400 perannum. Applications to Mr. H. L. Whatley, Council 
Offices, Malvern, by April 25. See advertisement in former issne, 


Alipore. 
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LEGAL INTELLIGENCE. 


QUESTION OF LOWERING HEAVY TACKLE. 


At the Brompton County Court on Monday, before Judge Stonor 
and a jary, Ernest G S. Burr, a fitter’s mate, brought an action under 
the Employers’ Liability Act sgiinst the Underground Electric 
Railways Oompany of London, Liwited, claiming damages in respect 
of personal injuries alleged to have been sustained owing to negligence 
on the part of the defendants or their servants. The claim was set 
down at £261. 6s. 

Mr. Wildey Wright stated that on Jan. 4 last, the plaintiff, who 
was in the employ of the defendants, was working at the defendants’ 
new 1 station. The man was told by the foreman on the job 
to assist in uphooking and lowering a heavy block and fall, which was 
suspended from an iron girder. The men had to stand upon two Qin. 
boards, and it was contended that no proper appliance was provided for 
releasing the tackle. The men had to raise the whole weight by their 
hands, while another man, by means of a rope turned twice round one 
of the girders, pulled in the slack.” Suddenly the rope slipped, 
and plaintiff's left hand was caught aad terribly crushed by the chain 
as the falling weight made it taut. 

Mr. William Robert Pether, civil and consulting engineer, main- 
tained that the block and fall on the occasion in question was lowered 
in an unsafe way. They should have been raised and then lowered 
by means of a rope slung over something above, so that the men did 
not have the whole weight on their hands. 

Mr. Edgar Shan, engineer, agreed with the last witness. 

For the defence, the Company's Foreman stated that he had had 
considerable experience in the trade, and never knew of any method 
being adopted tor lowering tackle than that used in the present case. 
After the accident the plaintiff admitted that it was his own fault. 

Mr. Charles Fredk. Fuller, mechanical engineer, maintained that 
the method adopted by the defendants on the occasion of the accident 
was a safe and proper one, 

The jary found that the plaintiff met with his injuries through a 
' pure accident,” which represented a verdict for the defendants, in 
whose favour his Honour gave judgment, with costs. 

The plaintiff, however, still had a claim under the Workmen’s Com. 
pensation Act, and was awarded half the amount of his usual wages 
from a fortnight after the accident till the present time, and as he was 
now partially incapacitated, 10s. a week from date until recovery. 


COMPANIES’ MEETINGS AND REPORTS 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION. 


The second annual meeting of this Company was held at Treforest 
on Saturday. Mr. Robert Forrest, the chairman of the Company, 
presided. 

The report stated that for the short time it had been at work the 
Bridgend station had shown good results, and the business of the 
Company in that district was constantly increasing. The stations at 
Pontypridd and Owmbran were vow ready to deliver current, and the 
buildings at the Neath station had been completed. The plant at 
Neath was in course of construction, and the directors hoped that the 
station would be at work in about three months. 

The Chairman, in moving the adoption of the report and state- 
ment of accounts, stated that the meeting was called at the works 
in order to give the shareholcers an opportunity of seeing the 
largest station of their undertaking and making themselves con- 
versant with a part of the Oompany’s business. They would be 
glad to learn that for the last two or three days the Treforest 
station had been delivering ourrent to a customer for sale, and 
that other customers would as soon as possible take their supply 
from the ons s d At Owmbran the cundi ions were practically the 
same, although that station was a few days later in commencing to 
deliver current. The shareholders would, no doubt, like to hear what 
were the directors' views in regard to the prospects of the Company. 
The only fear they had at any time was that the use of electricity 
in works, and especially in collieries, being something of a novelty 
in England and Wales, a considerable time would elapse before 
a large supply of current would be required. They anticipated 
that the prospective users would require to be more or less 
educated in the use of electricity. So far as the Company had gone, 
however, this diffieulty had been most satisfactorily solved, and what 
the directors now feared was that they would not be in a position to 
supply the demand which would come upon them. Already the 
customers secured, and those who were in negotiation with the Oom- 
pany, were more than sufficient to absorb tbe whole of the power which 
could be generated at that station. The same obtained at Cwmbran 
and Bridgend, and a like set of circumstances would certainly arise 
later at Neath. At Treforest and at each of the other stations 
increased power must, in the opinion of the directors, be pro. 
vided in the near future. He remarked that the advantages 
of electric over steam power for coal-winding were now being 
recognised, which would mean a large increase of business, The 
little Rhondda were going to take their supply of current from 
the Company, and motors were now gciog in. The great Rhondda 
was in practically the same position, with the exception of two 
collieries, with the proprietors of which negotiations were now pro- 
ceeding. The chairman alluded to the use of electricity on the North- 
Eastern and the Lancashire and Yorkshire Railways, and said that it 
was pretty well certain that in the near future some of the many rail- 
ways in South Wales would require to use electricity for the cheap 
propulsion of their trains, and from whom would they be able to 
obtain it so readily and so cheaply as from this, the pioneer company, 


who were already on the ground and were supplying a considcrable 
portion of the area 

Lientenant-General Sir R. H. Sankey seconded the motion. 

The report and statement of accounts were then adopted, and Sir 
W. T. Lewis and Messrs. W. W. Hood and W. S. B. M’Laren re-elected 
directora. 

Mr. H Holloway proposed that the remuneration of the directors 
be the same as last year, and alluded to the responsibilities which had 
rested upon the Board during the construction of the works. He 
prophesied that as soon as ccalowners and other recognieed what they 
could save by using electricity there would be a great rush for power. 
As one who hed had experience of putting down a generating plant, 
he strongly advocated the taking of supplies from public companies. 
At 14d. per unit the current would be at least 25 per cent. cheaper 
than any industrial company could generate it, and another dis- 
advantage was that there was no responsibility. The current was 
switched on or off as required, and there was an end of it. 

The motion was carried unanimously. 


DUDLEY, STOURBRIDGE, AND DISTRICT ELECTRIC 
TRACTION. 


The twenty-second ordinary general meeting was held in London on 
the 19th inst., Mr. J. A. Lycett, the managing director, presiding, 
Par ticulars af the report appeared in our last issue 

In the course of his remarke, the Chairman stated that during the 
past year they had expended considerable sums and capital on the 
improvement and further development of the 1 In con- 
pection with the reconstruction of the old line they had expended 
£4,790, mainly in improving the present passing places, and in some 
instances putting an increased number, so as to facilitate the traffic. The 
Kinver light railway had received particular attention during the past 
year. They had realised that in order to get the fullest Vus from 
that undertaking, it was essential that they should be able to run through 
cars from any part of the whole undertaking. This they were debarred 
from doing by reason of the rails existing on this line, to that they had 
taken away that type of rail and subetituted throughout the grooved 
rail, which had very much enhanced the business. The total increase 
of capital which was occasioned during the year was £14,699. In 
regard to the small item of £44 cash in hand, Mr. Lycett explained 
that at the end of their last financial year they had on deposit and 
current account £8 491, which had been appropriated to meet some of 
the capital expenditure. In addition they incurred an overdraft 
on the bankers, but this was only a temporary matter. The traffic 
receipts were considerably enhanced owing to the relaying of the 
Kinver lines, The Kinver traffic had been particularly gratifying 
during the year. The results led the directors to beheve that 
with inoressed facilities the line would become a most remunerative 
one, and they were considering the advisability of doubling the track. 
Referring to the amalgamation of the Company with the Birmingham 
and Midland Tramways Oompany, he said that the object was to effect 
a joint and combined working of the companies and lines under the 
control of the British Electric Traction Company in the Midlands, 
thus increasing the intercommunioation and traffic, and giving greater 
facilities to the travelling public, and at the same time making a 
reduction in the working cost by concentration in the management. 
The details had not yet been worked out, but he assured the share- 
holders that should the proposals involve any change which might 
materially affect their interests, they would be consulted. He moved 
the adoption of the accounts and report as presented. 

Mr. A. C. Miles having seconded the resolution, it was carried 
unanimously. 


LIVERPOOL DISTRICT LIGHTING. 


The annual meeting of the Liverpool and District Lighting Compan 
was held at the Exchange Station Hotel, Mr. Holbrook Gaskell 
presiding, 

The Chairman moved the adoption of the report and accounts and 
the declaration of a dividend at the rate of 3 per cent. for the half-year. 
After careful consideration the directors bad reduced their charge for 
the electric light in Waterloo from 6d. to 5d.—compared with 34d. in 
Liverpool. The reduction in price of current already had the effect uf 
increasing their customers and their business generally. The increase 
in consumption of the first two months of this year compared with the 
same period of last year was at the rate of 56 per cent., aud if this con- 
tinued the dividend would soon agaia be 5 percent. Personally he 
thougbt 5d. per unit stil too high. and while they could not be 
expected to compete with the Tiye poo Corporation (whose charge 
was 331.), they might have to reduce their charge even below 
bd. to, say, 44d., which with the increase of business which would 
be brought about would be beneficial to the Company. The directors 
had debated whether they should, after reducing the price, make up 
for the loss by reducing the depreciation account or the dividend, and 
they had decided to pay a smaller dividend, because depreciation took 
place whether it was allowed for or not. The fact that their business 
increased in spite of the reduction showed that the policy was good. 
In conclusion, he mentioned that Mr. Cookson, a member of the 
Waterloo Council, had accepted a seat on the Board. 

Mr. Naylor seconded, and the resolution was carried. 

Messrs. H. Gaskell, jun., and J, Naylor were re-elected directors, 
and Mr. W. L. Jackson as auditor. 


BIRMINGHAM AND MIDLAND TRAMWAYS. 


The twentieth ordinary general meeting of this Company wae held 
on the 14th inst. at the offices, Central House, New-street, Mr. O. S. B. 
Hilton presiding. 

Iu moving the adoption of the report and accounts (which have bcen 
published), the Chairman dealt with the advantages that would 
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result from the harmonious working of the Birmingham tramways. 
To-day there were 94 miles of tramways and light railways, the bulk 
of them worked on the overhead system. At present all the companies 
in the district were worked by separate organisations, and their policy 
was to bring about a working arrangement with all those companies 
Tbe Company had acquired an electric lighting order for Smethwick. 
They had aleo negotiated with the authorities at Oldbury, but so far 
the negotiations had not been completed. The Rowley Regis line, 
when completed, would be leased to the Oompany for 21 years. After 
that it would be a very useful feeder to their system. The premiums 
paid for third-party insurances had given them a great deal of ocn- 
sideration during the year, and they had had such a tendency to 
increase that moet of the associated companies with che British Electric 
Traction Company had entered into what amounted to & mutual 
scheme, and if, after looking into it, they found that it was satis- 
factory, he believed the Company would join the other companies in 
the scheme. 

Sir Ernest Spencer seconded the motion, and expressed the hopa 
that in the future they would be able to give the public a very good 
service, that they would be able to inorease the comfort of the trame, 
and that intercommunication between the districts, which was so 
necessary in the present day, would be soon made possible. 

Mr. J. A. Lycett, the retiring director, was unanimously re-elected, 
and Messrs. Carter and Oo., of Birmiogham, and Messrs, Abbott, 
Dosey, Hill, and C», of Birmiogham and London, were appoiated 
auditors. 


BARNSLEY AND DISTRICT ELECTRIC TRACTION. 


The third ordinary general meeting of the Barnsley and District 
Electric Traction Compsny, Limited, was held on the 8th inst. at 
Donington House, Norfolk street, Strand, London, W.O., Lieut.. 
Colonel Sir Thomas Pilkinyton, Bart. (chaimnan of the Company), 
presiding. The report stated that the total revenue for the y-ar 
amounted to £9,737, and the net profit is £2,388, which, with £532 
brought forward from the previous account, gives a total of £2,920. 
A dividend was paid in July last at the rate of 6 per cent. per annum 
on the cumulative preference shares, which absorbed £420, and after 
deducting this there'is an available balance of £2,500. The directors 
propose: amount to be placed to depreciation and reserve fund, £500 ; 
balance of preference dividend to Dec. 31, 1903, £500 ; to the payment 
of a dividend on the ordinary shares at the late of 44 per cent. per 
annum, £693 ; amonnt to be carried forward, £806— £2,500. The 
expenditare during the year amounted to £15.654, makiog the total 
£65,721 on this account. The extension to Hoyland Nether has not 
yet been proceeded with, as the difficulties in regard to croesing the 
railway on the level at Worsborough have still to be overcome. The 
directors do not feel justified in advising the building of a bridge 
owing to the heavy capital outlay this would entail. The Board are, 
however, considering the advisability of extensions in other parts of 
Barnsley. 


MERTHYR ELECTRIC TRACTION AND LIGHTING. 


The seventh ordinary (nie meeting was held on the 8th inst. at 
the registered offices, Donington ouse, Norfolk-street, Strand, 
London, Mr. Wm. L. Madgen (chairman of the Company), 
presided. 

The Chairman, in moving the adoption of the report and statement 
of accounts, said that the Company was making progress, though the 
increase in actual receipts was not very marked, but it had been posible 
to effect some consi-lerable reduction in working expenses. The Oom- 
pany had paid the debenture interest and the full dividend on the 
preference shares; and, in addition, the dire. tors recommend a 
dividend at the raie of 24 per cent. on tbe ordinary shares. Under 
average trade and weather conditions, both the tramways and the 
electric supply department should yield better results in the near 
fature. Perhaps greatcr expansion is to be expected from the develop- 
ment of the power and lighting business than from the tramway traffic. 

Mr. G. R. Hulme seconded the motion, which was carried unani- 
mously. 

The retiring director, Mr. G. R. Halme, was re-elected. The 
auditors, Messrs. Walter J. Kershaw and Co., were reappointed at a 
fee of 30 guineas. 


POTTERIES ELECTRIC TRACTION. 


The sixth ordioary general meeting was held on the 8th inst. at 
Hamilton House, Victoria-embankment, Mr. G. F. M. Cornwa)lis- West 
presiding. 

In moving the eae of the report (particulars of which appeared 
in our issue of the 8th inst.) and the payment of the dividends therein 
recommended, the Chairman said that. in spite of bad weather, 
decrease in trade in the district, and increase in the rates, they were 
able to recommend the payment of the same dividend as in the 

receding year, placing a similar amount to depreciation, and carrying 

orward only £84 less. Owing to the wet weather, which delayed 
the work considerably, the reconstruction of the Fenton ection was 
only completed last November. The improved service which was now 
possible resulted in increased traffic on that portion of the line, 
and the results had fally justified the oxpeuditure. The new route 
between Stoke and Newcastle, which had only been completed within 
the last six weeke, supplied a long-felt want, and the traffic receipts were 
steadily increasing. The directors had every confidence that it would 
prove a sound, commercial addition to the Company's system. There 
were several light railways authorised which were not yet constructed. 
It was possible that one small piece of line might be constructed 
ehortly if their finances would allow of it, but the directors were 
anxious to keep all capital expenditure within the narrowest possible 
limits. The total increased expenditure of the Company for the past 
year amounted to £2,081, but the proportion of expenses to receipts 
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had not increased ; it remained at the same figure as last year— 
namely, 59 per cent. The general increase in the gross receipts was 
satisfactory, the turnover of the Company last year being £97,700, 
as sgainst £92,343 the preceding year. They had carried 492,000 
more passengers. The directors intended to put on a service of motor- 
omnibuses in certain districts, there being many roads along which it 
would not pay to lay down an expensive train way. 
Mr. Emile Garcke accanded the motion, which was adopted. 


ELECTRO-PEAT COAL SYNDICATE. 


The general meeting of the Electro-Peat Coal Syndicate, Limited, 
was held on the 8th inet. at Cannon-street Hotel, Mr. Rowe (the 
chairman of the Oompany) presiding. 

The Chairman remarked that no expense had been spared in putting 
up a trial plant, which had been acknowledged by experts to have 
demonstrated beyond doubt the commercial advantages and utility of 
Mr. Bessey’s electrical process. He ventured to say that those demon- 
etrations had proved an unqualified success for the process. <A very 
large quantity of raw peat from different boge, including some from 
the Continent, had been brought to the works in its natural state, 
and with practically no manual labour it was converted by 
this patented electrical process into an electro - peat coal. The 
parent company for the United Kingdom would be shortly issued, 
under most favourable auspices, and an initial plant set up within 
the next two or three monthe for desling in very large quanti- 
ties of material. The consumer at large would be able to purchase 
thet materiel at such a price that the output would be only 
limited by the means at the disposal of the parent and sub- 
sidiary companies for producing the manufactured material. One 
of the novelties and important factors in the process was that the appli- 
cation of an electric current to the mass of peat set up a chemical 
action between the natural constituents of the peat itself, and the 
result of that chemical action waa not only the expelling of moisture from 
the material, but the natural consolidation of the peat into a hard solid 
block of fuel. The great authority ou patente, Mr. Fletcher Moulton, 
K. O., M.P., stated in his report that the invention was one of substantial 
practical utility ; that the letters patent were good and valid ; that the 
specification and claims were in proper form. The Company claimed 
that electro-peat could be produced at the works at 5s. per ton. 

Mr. Burns (Belfast) stated that he had been personally watching 
the working out of Mr. Beesey's process for the past nine months, and 
attended tbe demonstrations. He was entirely convinoed that the 
claims could be achieved, and that the future of the enterprise had far- 
reaching benefits for tbe world at large, and for Ireland in particular, 
where ic would open up a great national industry, and convert the peat 
in the almost 3,000,000 acres of bog land, which were now practically a 
waste, into an article of great commercial value. 


ANGUS ELECTRIC LIGHT AND POWER. 


The directors in their report for the year ending Dec. 31, 1903, 
state that the Company has made satisfactory progress during the 

ear. The lamp connections have been indreased in Montrose from 
6,422 to 11,670 equivalent 8-c.p. lamps, and in Brechin from 5,725 to 
7,359, and up to the present time 1,500 additional lamps have been 
applied for in Montrose and 2,000 ia Biechin, makiog a total of 
22,529 in the two towns. Iacluding the balance of £418. 10s. 9d. 
brought forward from last year's account, the result of the year's 
working shows a profit of £2,152. 16s. 21., and after paying interest, 
which amounts to £918. 3s., there remains a balance of £1,234. 
13s, 2d. available for distribution, The directors recommend that a 
dividend be declared at the rate of 24 per cent., which will absorb 
£265, and that £500 be placed to reserve and renewal fand account, 
leaving a balance of £469. 15e. 2d. to be carried to the next account. 


BABCOCK AND WILCOX. 


The fifth Shad | general meeting of the sharebolders of Babcock 
E Wilcox, Limited, was held recently at the Cannon-street Hotel, 

Tho Chairman (Mr. John Dewrance) moved the adoption of the 
report and accouuts, and said the profits of the year had amounted to 
£180,042, agsinst £171,852 last year; this, with the balance brought 
forward, gave & total of £197,92) to be dealt with. The interim 
dividend paid ascounted for £40,100, and the directors now 
recommended the payment of 3 per cent. on the preference 
shares (less iocome tax) 8 per ceot. on the ordinary shares 
(free of iccome tax), a bonus of 2 per cent. on the ordinary 
shares, the placing to the reserve fund of £50000 and to tho 
dividend «qualisation fund £25,000, leaving £26,820 to be carried 
forward. The profit bad becn earned in the face of the keenest coni- 
petition and greatest depression of trade known in the history of the 
Company. They had been able to make their profits, by reason of 
their strong financial and sup:rior organisation aud machinery, at 
prices which a few years ago would have been considered ruinous. 

The motion was seconded by Sir William Arro), M.P., and carried 
unanimously. : | 


ORIENTAL TELEPHONE AND ELECTRIC. 


In their report for the year ended Dec. 31, 1903, the directors state 
that, including £1,954. 18s. 9d. brought forward at Dec. 31, 1902, and 
deducting £5,579, 7s. 10d., the interim dividend of 3 per cent. paid 
Nov. 1 last on the ordinary shares, the amount to be dealt with is 
£10,525. 9s. 7d. The directors propose to apportion this sum as 
follows—viz., the payment of a dividend to Dec. 31 at the rate of 
6 per cent. per annum, less income tax, on the preference shares 
issued, £1,010. 7s. 10d.; the payment of a final dividend of 34 per 
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cent. on the ordinary shares issued, free of income tax, making 64 per 
cent. for the year, as against 6 per cent. for the year 1902, 26, 275. 
198. Id.; to reserve acoount, £1,500; leaving a balance to be carried 
forward of £1,737, 2s. 8d. In accordance with the resolution passed 
by the shareholders at the extraordinary general meeting held 
in June last, the nominal capital of the Company was inoreased 
by the creation of 100,000 6 per cent. cumulative preference 
shares of £1 each, 50,000 of which were issued in July. The 
Telephone Company of Egypt continues to extend its operations ; 
it has entered into further contracts with the Government of H.H. the 
Khedive for a considerable extension of the telephone system, connect- 


ing the chief villages in the provinces of Lower Egypt, and negotia- 


tions are now in progress by which it is hoped the Company's interests 
in that country may be farther consolidated. In order to provide that 
company with necessary funds, your directors have taken over duriog 
the year 4,900 of its preferred shares of £5 each, and 50 debencures of 
£100 each. The exchanges worked directly by the Company continue 
to expand, ard this has been particularly noticeable at the Singapore 
branch, at which place the directors are pleased to be able to intorm 
the shareholders they have secured an extension of the Company’s 
license for a period of 31 years. The Indian local companies have 
brought increased revenues into their accounts for the year under 
review, and the Bombay Company has paid its ut ual dividend of 
6 per cent., but. the- Bengal Company, to strengthen its resources in 
view of cabling expenses, has reduced its usual dividend by 1 per 
cent,—viz., to 5 percent. In order to make a commencement with 
the underground cabling in India, in accordance with the conditions 
imposed in the new licenses obtained from the Government of India, 
referred to in last report, the services of & special telephone engineer 
were engaged to lay out plans for this cabling, and to advise the Board 
as to the best system to adopt in that country. He has completed the 
surveys of Calcutta and Rangoon, and is now on his way to Singapore 
for the eame object. It has been deemed advisable by the directors 
that the Company, in puer where long leases are unobtainable, should 
secure its own freehold premises, so as to avoid any possibility of 
having to remove its exchanges after. cables have been installed. In 
Rangoon, premises and land have already been purchased, and the 
Company is now in occupation. The Bombay Comp ny has recently 
also acquired land on a 99 years' lease on which to build suitable 

remises, whilst negotiations for a like purpose are now in progress at 

ingepore. The Ohina aud Japan Telephone Company's exchange at 
Hong Kong has made substantial progress during the year, avd it is 
hoped that the negotiations now being carried on with the Colonial 
Government there will shortly result in an extended license being 
granted to it, The electrical branch of the Company shows a con- 
902 inorease in the volume of business trausacted over that 
of 1902. 


WYCOMBE ELECTRIC LIGHT AND POWER. 


This Oompany held its annual meeting recently, and it was 
announced that the result of the year's trading, including a balance 
of £22. 11s. 7d. brought forward from the previous year, shows a profit 
to the credit of the net revenue account of £35 329. 11s. 51., and after 
paying interest on loans and debentures amounting to £1,536. 5s. 9J., 
there is a surplus of £1,793. 5a. 8d. 


NEW COMPANIES REGISTERED. 


Walker Bros. (Wigan), Limited.—Oapits], £100,000. Object: 
to acquire the business of engineers and ironfounders, electrical engi- 
neers, etc., carried on at the Pagefield Ironworks, Wigan, by J. 8. 
Walker, T. A. Walker, and E. R. Walker as Walker Bros. Registered 
office: Pagefield Ironworks, Wigan. 

Hitchon Gear and Automobile Company, Limited. Capital, 
£10,000. Objects: to adopt an agreement with A. Hitchon for the 
working of Patent No. 18,460 of 1901, for improvements in trane- 
mission appliances in connection with automobiles, and to carry on the 
business of mecbanical, gas, and electrical engineers, etc. Registered 
office: Moscow Mill, St. Oswaldtwistle, near Accrington, Lancashire. 

Tanks (1904) Limited.—Oapital, £5,000. Objects: to acquire 
the business of Bessie Tunks, trading as Tunks and Co., at 39, Penarth- 
road and 156, Oolum-road, Cardiff, and to carry on the business of 
mechanical, bakers’, and electrical engineers, eto. 

Automobile Engineering Company, Limited.—Capital, £15,000. 
Objects: to adopt an agreement with Corders' Trust, Limited, aud to 
carry on the business of manufacturers of and dealera in motorcars, 
motors, and their accessories, etc. Registered office: 54, Leadenhall. 
street, E.C. 

Traction and Power Agency, Limited.—Ospital, £500. Object: 
to carry on the business of omnibus, carriage, vehicle, and boat 
builders, carriers, tramway and railway proprietora, cycle and motor 
manufacturers and dealers, electrical and general engineers, etc. 
Registered office: 92, Victoria-street, S. W. 

Miniature Arc Lamps, Limited.—Capital, £2,000. Objects: 
to adopt an agreement with A. E. Parker and P. E. V. G. Plater to 
manufacture aud deal in lamps, dynamos, cables, insulating materials, 
accumulators, telephones, and other apparatus, and to carry on the 
business of electricians, engineers, suppliers of electricity for light, 
heat, motive power, or otherwise, etc. 


Liens Registered. 
Northern Counties Electricity Supply Company, Limited, 
Newcastle-upon-Tyne.—Lien for £10,000 5 per cent. debentures, 
rt of £100,000 authorised. Holders: T. E. Hodgkin and J. W. B. 
ease, of Oollingwood-street, Newcastle-upon-Tyne, Charged on the 
ande EM and all the property, including the uncalled or unpaid 
capital. 


Kent Electric Power Syndicate, Limited, London, E.C.— 
Charge for £1,000 to the Hop. J. B. Lubbock and G. O. Curtis, 
bankers, 15, Lombard-street, E.C. Secured on all the assets, includ- 
ing any uncalled or unpaid capital. 

Soottish House-to-House Electricity Company, Limited, 
London, E.C.—Supplemental lien to a bond and disposition in 
security (in Scotch form) dated Aug. 18, 1903, for securing £75,718 
and 6 per cent. interest. Holder: County of London aud Brush Pro- 
vincial Electric Lightiog iia s Limited. Charged on the under- 
taking and all the property, including the Ooatbridge and Airdrie 
undertakipge. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Cape Town.—The Tramways Company will shortly require tender 
for raile and other material. 

Amelia (Peruqia, Italy).—The Municipality requira tenders for 
an electric lighting iostallation by Aug. 18. 

Tynemouth.—The Oorporation invite tenders for the supply of 
service fuses. Sp cificatioa may be obtained from the Electrical 
Engineer. Tenders by 30th inst. 

Cleckheaton. —The Urban District Council invite tenders for one 
350-kw. steam generator. Specifications may be obtained from the 
Elect ical Engineer. Tenders by May 2. 

Royton and Crompton.—The Urban District Council invite 
tenders for Section A of tramways—permanert way. Tenders by 
April 30. See advertisement in last issue. 

Talavora de la Reina. The Municipality require tenders for 
electric lightiag of the town -430 incandescent and a number of arc 
lamps are required for street jightivg. Tenders by April 24. 

Brora(N.B.)—The Committee invite offers for a complete installation 
to light the village with a minimum of 18 lamps. Length of over- 
heaa wiriog 2,510 yards. Offers to Mr. John Ross, secretary. 

Aberdeen.—The Electric Lighting Committee invite tenders for 
the supply ani erection of tuctace-condensing plant, air-pump, and 
piping. ‘fenders by April 50. See advertisement in last issue. 


Edinburgh.— Th» Council invite tenders for extension switch- 
board panel and steam and exhaust pipework. Specifications, etc., 
may be obtained from the Resident Electrical Engineer. Tenders by 
April 23. 

Wigan —The Corporation invite tenders for steel framework for 
construction of electric tramway car-sheds. Specifications may be 
obtained from the Tramways Engineer. Tenders by 12 noon on 
23rd inst 

Glasgow.—The Corporation invite tenders for four sets of 800-kw. 
dynamo panels. Spe-ifications, (te., may be obtained from Mr. W. A. 
Chamen, 75, Waterloo-street, Glasgow. Tenders by May 9. See 
advertisement. 

Hackuey.—The Council iavite tenders for electricity supply mains 
(feeders and distributors). Specifications, etc., may be obtained from 
Mr. R. Hammond, M. I. C. E., 64, Victoria-street, S.W. Tenders by 
May 26. See advertisement. 

The Hague. Tenders are required by the Municipal Authorities 
(bourgmestre et échevios) for the electric ligh'iog of the Royal 
‘Theatre by April 25. Particulars may be obtained from the Secrétariat 
de l'Hotel de Ville, The Hague. | 

Kilmarnook.—Thc Corporation iuvite tenders for the supply, 
delivery, and erection of the following plant: excavations, concrete 
foundations, steel rails, fshplates, and special work, paving, etc. 
Tenders by May 17. See advertisement. 

Birmingham.—The Publio Works Committee invite tenders for 
1,000 tons of 7in. tramway raile, British standard section No. 4, 
with all necessary fishplates, Specifications, ete., may be obtained at 
the City Surveyor's Office. Tenders by April 25. 

Egremont (Cheehire).—The Wallasey Urban District Council 
invite tenders fur 12 months' supply of various stores required for their 
steamer and ferries, including electric globes and carbons. Particulars 
from the Manager's Office, Egremont Ferry, Cheshire. Tenders by 
May 9. 

Poplar.—The Council invite tenders for supply of cables and 
supply and erectioa of battery. Specifications, etc., may be obtained 
from the Borough Electrical Eogiueer, Electricity Works, Glaucus- 
street, Bromley-by-Bow, &. Tenders before 9 a.m. on May 7. See 
adver.isement. i 

Heckmondwike.—Tlie Electiic Lighting Committee invite tenders 
for the supply and erection of feed pump and pipework, steam traction 
generator, water-tube boiler, main switchboard panels, induced-draught 
apparatus, and underground feeders. Tenders by April 26. Se e 
advertisement. 

Egremont (Cheshire).—The Wallasey Urban District Council 
invite tenders for 12 months’ supply of various stores required at the 
electricity supply works, including meters, cable and junction boxes, 
switches, and cut-outs. Particulars from the Electrical Engineer. 
Tenders by 27th inst. 

Foots Cray.—The Urban District Council invite offers fur purchase 
or working of Council’s provisional order for electricity fur public and 
private purposes withia the urban district of Foots Cray and a portion 
of Chis:ehurst. Particulars from Mr. A. E. Leonard, clerk to the 
Council, Sideup, Kent. 

Govan (Scotland). The Town Counc'l invite tenders for 12 months’ 
supply of various material from May 15, 1904, including meters, house 
fuse boxes, iron castinys, and arc lamp carbons. Particulars may be 
obtained from the Burgh Electrical Engineer, Helen-street, Govan. 
Tenders by 26th: inst. 
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Barnsley and Monk Bretton — The Distriot Electric Traction 
Comp ny invite tenders for the repair and maintenance of the tram- 
way tracks in Barnsley and Monk Bretton. Particulars may be 
obtained from the Secretary of the Company, Donington llouse, 
Norf.lk-street, Strand, London. 


Dublin.—The (iusrdians invite tenders for supply and erection of 


two large Lanca hire boilers laundry steam plant, drying horses, 
hy-‘ros, with hot and cold fittings, etc., necessary for the fall equip. 
ment of their new laundry at the workhouse, North Brunswiok-strest. 
Tend is by 12 noon on 27th inst. 

Bray (Ireland). — The Urbau District Council invite tenders for 
12 moaths’ supply of goods required at the electric light works, 
including cables, carbons, house wires, switches, lamps, holders, 
incandescent lamps, etc. Specifications, etc., may be obtained from 
the Town Clerk. Tenders by May 2. 


Hammersmith.—The Borough Council invite tenders for the 
supply of two 1,500-kw. steam turbines or slow-speed engine generat- 
ing ssts with con lens: ra, and high-pressure s cam bo lers with super- 
heat-rs, capable of evaporating a total of 40,0001b. of steam per hour. 
Tenders by May 18. See advertisement in last issue. 


London County Council.— The Council invite tenders for er.ction 
of the snperstructure of the first portion ef the tramways electricity 
generating «tation at Greenwich. Specifications, etc., may be obtained 
ut the Architect's Department (H:ghways Section), Trafalgar House, 
15, Chariog-cros:, S. W. Tenders by 10 a. in. on April 26. 


Wallasey.—The Urban District Council invite tenders for one 
in dependent couuter- current jet condensing appiratus, with air and 
water liftiag pumps, to treat 40,0001b. of steam per hour, and to give 
a vacuum of not less than 27in. Specifications, etc., may be obtained 
from the Engiueer's Office, Seaview-road, Liscard, Oheshire, Tenders 
by May 7. 

Mexioo.—Tenders are invited by the Municipality of Sans Luis 
Potsi, Mexico, for the electric lighting of that city by not less than 
150 arc lights. The system is to be established by the end of this year. 
the contract to be concluded for 15 years, The selected contractor will 
be required to deposit 5 000dol. Mexican as caution money. "Tenders 
will be received up to M. y 5. 


Ayr (Scotland).—The District Lunacy Board invite tenders for the 
following plant: (Section 1) boiler, pump, feed-water heater. piping. 
etc. ; (2) vuildiog, chimney, flues, foundations, and iron roofiug : (3) 
epg nes, dynamos, and main switchboard ; (4) electric wir'ng and 
mains, etc. Svecificstions, etc., may be obtained from Mr. W Maxwell 
Stewart, 55, West Regent-street, Glasgow. Tenders by May 20. 


Park Royal.—The Directors of the Great Western Railway invite 
tenders for motor-generators, natural-draught cooling towers, elec- 
trically-driven and hand.driven overhead travelling cranes and run- 
ways, conveyors, etc. Specifications, etc., can be obtained at the 
offices of the consulting engineers, Messrs. Kennedy and Jenkin, 17, 
Victoria-street, London, S. W. Tenders by April 26. See advertisement 
in former issue. . ` 

Burslem. —The Corporation invite tenders for water-tube boilers, 
steam - piping, pumps, wacer-sof ener, etc., engines, dyna4mos, 
balancer, and boosters, switchboard, cables (in lading laying), arc 
lamps, accumulators, and refu-e destructor plant. Specifications, 
etc., may be obtained from Mr. A. Bremner, A. M. I. E. E., Mugket- 
buildings, Burelem, after 25th inst. Tenders by 12 noon on May 14. 
Sce advertisement. 


Dublin. -The Lighting Committee invite tenders for the supply 
and erection of a steam generating three-phase extra-high pressure ect 
of plant, consistiag of Belli« engine and co«densing plaut, combiaed 
with alternators of the make of either D ck. K rr Electric Construc- 
tion. Oerlikon, or Westiughouse, siza 1,000 kw., 1250 kw., or 
1,500 kw., whichever cau be delivered most quickly, steam snd 
exhaust piping, and extension to switchboard. "lenders by May 9. 
See advertisement. 

Antwerp.—The Board of Trade have received through the Foreiga 
Office from H.M. Consul-General at Autwerp, a dispatch stating that 
the Muuicipal'ty of Antwerp will proceed on 26th iast. to the public 
adjudication of the tenders submitted for the electric lighting of the 
Flemish Theatrein that town. The deposit payable on each tender is 
£200. A copy of specification, enclosed with the dispatcb, may be 
seen on application at the Commercial Iatelligence Branch of the 
Beard of Trade any day between 10 a.m. and 5 p.m., and on Satur- 
days 10 a.m. and 1 p.m. 


London County Council Tramways.—The London County 
Council invite teuders for the followiug switchgear—namely :' (a) one 
extra-high-tension three-phase board, with operating table and instru- 
ment board ; (b) one low-tension combined direct-current and three- 
phase board; (v) one combined extra high-tensiun and low-ten-ion 
tub-s’ation board: and (7) one extra high-tension and low-tension 
transformer board; and for the erection and connecting-up of the 
same at the Councils electricity generating station, Greenwich. 
Tenders by May 17. See advertisement in last issue. 


Cuba.—The Directorate-Goneral of Communications, Havana, invite 
tenders for the establishment and workipg of a te'ephone system in the 
town of Guantanamo. A provisional deposit of 200dol. (or about £41) 
is required to qualify any tender. The concession is subject to the 
provision of the Royal decree of May 10, 1890, and the sheet of general 
conditions of same date regarding the concession for telephone systems, 
such corrections being understood as may be necessary for adaptation 
to the existing régime. Thecompetition will turn upon the percentage 
of the total takings (not less than 6 per cent.) which the concessionaire 
undertakes to psy to the Government. | 


Manchester.— Tlic Waterworks Committee invite tenders for the 
supply, delivery, and erection at their Longdendale works of the 
following plant: (Section 1) one 90-b.h.p. water turbine, with direct- 


-coupled dynamo, switch, and distribution boards, sluice and regulating 


valves, etc. ; (2) four electric motors, with startiog switches, lead- 
covered feeders, juaction boxes, etc. ; (3) overhead equipment of 
existing railway track, rail bonds, electric locomotive, etc. ; (4) switch 
and distribution boards, conductors, incandescent lampe, ec. Speciti- 
cations, etc., may be «btsined on application to the Secretary, Water- 
works Offices, Town Hall, Manchester. Tenders by 28.h inst. 

Natal.—The Government of Natal are prepared to receive tenders 
for the supply, erection, and completion (including maintenance for 
three months) of the equipment of grouod and first floors of Railway 
Customs Bonded Warehouse, Port Natal, with a complete system of 
electric telpherage. Plans, outline specification, conditions, and form 
of tender may be obtained on payment of £5. bs. from the Agent- 
General for Natal, 26, Victoria-street, S. W., or from the Harbour 
Eagineer, Natal. Tenders, in sealed covers, endorsed Tender for 
E ectrical Equipment of Railway Customs Bonded Warehouse, Port 
Natal,” are to be furnished in duplicate, addressed to the Agent. 
General, as above, or to the Chairman, Tender Board, Pietermaritzburg, 
Natal Tenders close both in London and Natal on May 9. 

Genoa.—4 dispatch has been received at the Board of Trade from 
H.M. Oonsul.General at Genoa forwarding translations of notices 
calling for tenders for the supply to the Italian Navy of indiarubber 
goods and fittings to the estimated total value of 40,000 lire (about 
£1,600), and of electrical material to the estimated value of 20,159 lire 
(about £806), to be delivered at the Royal Arsenals of Spezia, Naples 
Venice, Taranto, and Uastellamare as required. Tenders will be opened 
at 11 a. m. on April 13 for the indiarubber s, and at 11 a.m. on 
26th inst. for the electrical materisls, The special conditions of 
contract may be seen at the Ministry of Marine (Contracts Office), 
Rome, at the General Directorates of the Royal Arsenals at Spezia, 
Naples, Venice, and Taranto, at the Technical Office of the Navy at 
Genoa, and at the principsl Chambers of Commerce in Italy. 


RESULTS OF TENDERS. 


Belfast.—' The tender of W. Coates and Son, Limited, has been 
a^cept. d for electric wiring the new city hall. 

Tiverton.—The tender of J. Grater and Sons, at £1,546, for the 
erection of buildings for the electric light works has been proposed for 
acceptance. 

South Africa.—The East Rand Proprictary Mines have placed an 
order with Bruce Peebles and Oo., Limited, for a 250-kw. direct. 
coupled set. 

Hammersmith.—The Borough Council have accept d the tender of 
Cowans and Co.. at £124. 10s., for Andrews's discriminating trans- 
former and switchgear, 

Salford.—Tlie teoder of the Lancashire Dynamo and Motor Com: 
pany, Trafford Park, Manchester, has been accepted for motore ot 

h.p. and upwards for the ensuiog year. 

Warrington.— The Electricity Committee have accepted the tender 
of Johuson and Phillips, Old Obarlton, Kent, at £225. 10s. 8d., for 
12 months’ supply of p«per-iusulated cables. 

Pumpherston Ollworks, Scotiand.— Messrs. Bruce Peebles and 
Co. have sublet to Wi laas and Robinson, Rugby, the order for two 
150 kw. ep gi ves for direct coupling to Peebles alternators. 

Burton-on-Trent.—The Corporation have pliced an order with 
Bruce Peebles and Co., Limited, for a 500 kw. single-phase 
alte roator direct coupled to a Willans and Robinson central-valv 
engine. | 

Iiford.— The Urban District Council have accepted the tender of 
the British Thomson. Houston Company, Rugby, for 12 months’ supply 
of B. T. H.-Edison incandescent electric lamps, and O.H. ampere-hour 
wattmeters, 

Waterloo Hospital.—-The tender of the Private Wire and 
Telephone Company has been accepted for fitting a telephone installa- 
ton throughout the new premises of the Royal Waterloo Hospital, 
Waterloo Biidge-road, S. E. 

Aberdeen .—Tlie British Westinghouss Electric Manufacturing 
Company, have sublet to Willans and Robinson, Rugby, the order 
from the Aberdeen Corporation for one 750-kw. engine for direct 
coupliug to a Westinghouse dynamo. 

Hereford.— The Asylum Board have accepted the following tenders 
for electrical installation: W J. Fryer and Co., rewiring, £2,187; 
Oustodis Ohimoey Construction Company, chimney shaft, £229; 
E. Danks and Oo., boiler, £252. 10s. 

Handsworth. The Hand.worth District Council have accepted 
the tender of G. Hoilowsy, of Wolverhampton, amounting to £9,945, 
for the construction and re-equioment of the line between New Inns, 
Handswor.h, ard West Bioawich boundary. 

Hanley.—Tte Towa Council have accepted the following tenders : 
Brivsh Westinghouse Companv, 5CO-kw. steam alternating engine, 
£3,162 ; Bertrams, Limited, Edinburgh, condensing plant, £495; 
A. Bolton and Co., Manchester, superheaters, £388. 

Pontypridd.—The Council bave accepted the following tenders for 
free w ving n connecti n wih the installation of the electric light 
tenders ot the South Wales E cetrical Compony: A ger ani Sons, 
Newport: Arnold and Co., Newport; and Bedford and Gray, Cardiff. 

Brighton —The Telephones Committee recommend for acceptance 
the following teuders for the supply of telephone cable and cast-iron 
pps: British Insulated and Helsby Cables, Limited, cables, 
£2,613. 5s. 6d.; W. C. Yuille and Oo., 867 lengths of cast-iron 
pipes, £205. 18s. 3d. 

Gravesend —The Town Council have accep'ed the following 
tenders: Reason Manufacturing Company, indicators: Ferranti 
Limited, meters: Electrical Company, lamp stores; T. Stone and Co., 
F. Bird, und W. H. Wilcox and Uo., engine stores; W. Gray and Oo., 
and T. Stone and Co., oil; W. Cory and Son, coal. 
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Baker- street and Waterloo Railway. — The Rhodes Electrical 
i Limited, have secured from Messrs. Heenan 
and Froude, Limited, a contract for the supply of the first lot of 
motors for coupling up to their ventilating fans in connection with the 
Underground Electric Railways Company of London, Limited, for the 
ventilating of the Baker-street and Waterloo Ruilway. 

Aberdeen.—The Electric Lighting Committee have received the 
following tenders for two water-tube boilers and accessories: Babcock 
and Wilcox, 21, St. Vincent-place, Glasgow (accepted); Richard on, 
Westgar'h, and Co., Hartlepool Engine Works, Hartlepool; Stirling 
Boiler Company, 2. St. Andrew-squure Edinhurgh ; Stirling Oom- 

ny, 55, Deansgate arcade, Manche-ter; Willans and Robinson, 

erry Works, Queenstown, S.O., Flintshire. 

Loughborongh.—The Town Council have received the following 
tenders for the battery required for the electricity undertaking : 
Electrical Power Storage Company, 


, sedaner prise £1,114 0 0 . . £80 0 0 
Sanders, Rehders, and Co. ..... ......... 972 20. 75 18 0 
Ohloride Electrical Storage Company... 1,000 0 0 120 0 0 
Hart Accumulator Company, Limited 1,030 15 0 81 10 0 
Watkin Bros., Limited q 1.510 0 0 90 0 0 
British Accumulator Company. Limited 917 15 0 49 12 6 
S. P. Battery Company, Limited 1,140 0 0 x 
Emmen nter 966 0 0 80 0 O 
Pritchetts and Gold. Limited (accepted) 1,100 0 0 . 65 0 0 
W. O Roper and (o 1,208 0 0 — 120 0 0 
Tudor Accumulator Company, Limited 1,174 0 0 70 0 0 
A. B. P. Accumulator Company, Limited 1,520 15 0 131 0 0 
Chloride Electrical Storage Syndicate, 

iu e 1,090 00 .. 120 0 0 


A. Aunual maintenance. 5 to 8 per cent, on tender, or free 
guarantee for two or three years. 

Leavesden (near Watford). —The Metropolitan Asylums Board 
have reoeived the following tenders for installation of fire-alarms and 
telephones at the asylum : 

Mason, Cash, and Oo., Woodville Electrical Works, 

Burton-on-Trent (accepted) 
Donnison, Sillem, and Oo. 116, Great Portland-street, W. 
F. Hodgson and Co., 24, Queen Victoria-street, E. COC. 
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F. J. Ooleby and Oo., 7, Thayer-street, Manchester- 
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0 

0 
Lea, Son, and Oo., Pengwerne Works, Shrewsbury ......... 0 
Oox-Walkers, Darlington... 4 . .. 0 
D. Firth and Son, 14, Oannon- street, Manchester 376 0 
P. Dewhirst, 24, Birley- street, Blackpool ................-.... 421 10 0 
Gent and Hurley, 44, Belvoir-street, Leicester . 429 19 0 
Watford Pap Sa Works, Wat ſorld . . 450 0 0 
J. T. Mayfield and Co., 63 and 63a, Cannon- street, E. O... 454 0 0 
A. V. Gifkins and Oo., 68, Viotoria- street, Westminster, 

•).½uF! cipue s o PIRE REDE . 8 457 0 0 
Private Wire and Telephone Installation Company, 

Limited, 5, Palmer-street, S. WMW... . 457 19 0 
W. J. Furse, Traffic-street, Nottiugham........................ 470 0 0 
Willey and Uo., Limited, 8t. Thomas. Exeter ............... 475 0 0 
Watkins Bros., Limited, West B idge Worke, Northampton 479 8 0 
Jackson Bros., The Broadway, Plaistow, .................. 545 0 0 
W. 8. Wilson, 18, Derby- road. Watford .................:... 549 0 0 
Tamplin and Makovski, Limited, 15s, James street, 

Haymarket ................ FCC 568 0 0 

0 


Eastcheap, E CC. . . . . 638 0 01 
P. J. Driscoll, 12 Soho street, W. ......... — ² 11 0 0 
S. E. Haward and Co., Limite... 774 0 0 
National Telephone Company, Oheapside-chambere, Luton 960 0 0 


BUSINESS NOTES. 


TRACTION. 


Darlington.—The Corporation trams are expected to run by 
Whitsuntide. 
| Charing Cross and Hampstead Tube BIII.— This Bill has been 

read a third time. 

.—The Corporation are to advertise for the supply of an 
electiioally-driven water-cart to be used on the tramway. 

Aberdeen.—The Aherdeen Suburban Tramway Company has 
deci ied to borrow £8,000 on mortgage on its undertaking. 

Leicester.—Preliminary triala have been made on the new electric 
tramway, and it is expected that the line will be opened in about a 
month. 

Leeds.—The tramways are to be extended to Horsforth, and an 
application is being considered to extend them still further afield to 
Guiseley. 

Morecambe, —The suggested electrification of the trams was raised 
again at the last meeting of the Town Council. No decision has yet 
been come to. 

Dudley.—The fine weather will probably enable the tramway track 
from Ooventry-street to Dean’s-road, Moseley village, to be ready for 
traffic on the 25th inst. 

Dundee.—The Dundee, Broughty Ferry, and District Tramways 
Bill has been passed as complying with the general orders applicable to 
Scotch provisional orders. | 

Belfast. —The compauy have, suhject to confirmation by the share- 
holders, agreed to the terms suggested by the Corporation for the 
purchase of the company's tramways, 


Brighton. —The Tramways Committee have resolved that the laying 
of the tramways in North-road and Queen's-road is to be commencod 
as soon as the Dyke-road route is completed. | 

Liverpool and Southport.—The electric trains on this line have 
been working regularly since Sunday. The loggage cars are highly 
appreciated by the tradespeople in the district. 

Derby.—Delay has been caused in the electric er. develop. 
ment owing to a Belgian contract being countermanded and arrange- 
ments having to be made with an English firm for fishplates and other 
material, 

Nottingham. —In addition to the cheap workmen’s fares in the early 
morning, it is now proposed to issue workmen's return tickets which 
will be available for return after 11 o'clock in the morning and until 
9 o'clock at night. 

Tramways and Light Railways Association. —The annual dinner 
of this association was held on the 13th inst. at Princes Restaurant. 
Mr. Alfred Baker, the president, was in the chair, and the guests 
numbered nearly 120. 

Radford —Tbo District Council have arranged with the Bury Cor. 
porstion to lay an electrio tramway iu their area, and to provide a 
quarter of an hour's service. There will be direct connection to Man- 
chester, Bolton, and Bury. 

Bradford —The Tramway Oommittee recommend the extension of 
the tramlines from Thackley so as to join the Shipley system at Wind. 
hill, aud then there will be a complete circuit from Bradford through 
Thackley and back by way of Shipley. 

Camberwell and Dulwich.—Evidence has been taken before a 
Select Committee of the House of Commons on the London, Camber- 
well, and Dalwich Tramways Bill, promoted by a company. The 
County Council and the Camberwell Borough Council are opposing. 

Ilford. —The first year's working of the electric trams at Ilford has 
been most succeseful, With a population of 50,000, the number of 
passengers carried in the year was slightly over five millions. The 
average daily number of passengers was 14,407, and the takings 
£60. 12s. 5d. 

Proposed Light Railway.—The Gloucestershire County Council 
has appointed representatives to confer with those of the Worcester. 
shire County Council upon the advisability of establishing light rail- 
ways to meet the convenience of people trading at Upton-on-Ssvern 
and Newent markets. 

London County Counoll.—The work on the tramway extensicn 
through Brixton is proceeding with great rapidity. Operations were 
begun at the cable station near Kennington Gate a week ago, and the 
vapguard of the road-breakers is now more than a mile away in the 
direction of Brixton-hill. 

Swansea.—The work in connection with the Corporation new 
tramways in Oxford.street and Walter-road has been stopped owing to 
the gas oompany having poiated out that the track will be carried in 
p'aces over the gas-mains, and the Corporation must either divert tke 
tramways or the gas-mains. 

Bury, Rochdale, and Oldham.—The arbitration of the purchase 
of the Bury, Roohcale, and Oiaham Company's undertaking by local 
authorities is to commence at the Suarveyors' Institute on May 31. 
Mr. Graham Hirris is the arbitrator. The reconstruction of the 
system has already been commenced, and a manager is shortly to be 
appointed. 

London United Tramways.—The Board of Trade suggest that the 
by-law in regard to distance between cars should be adopted in the 
following form : the driver of every car shall so drive the same th«t 
it shall not follow the preceding car at a less distance than 50 yards, 
excepting in cases of emergency, when the driver shall comply with 
the direction given by the authority controlling the traffic at the apo . 


Walsall.—The report of the working of the tramways for the pact 
two months shows respectively the receipts per car mile of 7:89d. and 
8:87d. The system of collecting mails on the tramcar is being extended, 
the price charged per annum being £2. 10s. per mail-bsg from Walsal: 
to Bloxwich. A mail letter-box is to be attached to the 7.30 car from 
Walsall to Walsall Wood, for which & psyment of £4 per annum is to 
be made. 

Chester.—At Wednesday's meeting of the Corporation the Tram- 
ways Committee recommended that the tramways No. 4 and 6 b: 
made and equipped for workiog on the overhead trolley system, and 
that the committee be acthorised to complete the necessary plans and 
specifications, and submit them to the Board of Trade for approva!, 
and afterwards obtain tenders. The first year's working has yielded 4 
slight profit. 

Snowdon New Railway. — Substantial progress was madn 
during the past month with the extension of the North Wales narrow. 
gauge railway from Rhyd-ddu or Snowdon Station to Beddgelert, 
44 miles away. The workmen have advanced as far as Pitt's Head, n 
distance of a mile. Under the project the railway will be continued 
on to Portmadoc, and will also fork towards Gwynaat and Bettwe-y- 
Coed. The electricity is to be generated from the water impounded 
from the lakes of Saowdon. 

Stirling.— At the last meeting of the Town Oouncil it was agreed 
to have a report upon the electrification of the entire stretch from 
Bridge of Allan to Bannockburn. Oorrespondence with the local 
authorities interested and with the tramway company was submitted 
The County Council desire & conference. It seems that the local tram- 
way company asked for £21,000 for their undertaking, which one of 
the councillois considered would be a quite unremunerative load on 
the undertaking, as the presont tramways would not be of service. 


Newcastle.—The tramway extension to Fisher Hill, Walker, a 
distance of half a mile from the Colliery Wagon Way. has been opened. 
There is still a small portion of line to be completed. The following 
is the traffic return of the Newcastle tramways for the week ended 
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April 16: passengers carried, 758,366 ; miles run, 80,758 ; receipts, 
£5,395. 12s. 10d.; average receipts per car mile, 10:09. Corresponding 
week of last year—710,766, 74.858. £3,296. 15+. 344 , and 10 56; and 
in the preceding week—815,983, 84,780, £3,791. 5s. 74d., and 10°73 
respectively. 

Pontypridd,—At a meet.ng last week of the Electrical and Tram- 
ways Committee of the Urban District Council, a letter was read from 
Messrs. Blackwell, contractors, intimating they were now prepared to 
lay tramlines in the narrow part of Taff-street, Pontypridd, and the 
clerk was instructed to see to the diversion of the traffic, acting in 
conjunction with the police. It was reported that no date had yet 
been fixed for the arbitration between the Council and the British 
Electric Traction Company. It was decided to ask the referee to sit at 
Pontypridd, if possible, at the earliest possible opportunity. 

Farnworth.—When the Council’s lines are connected with those 
of the Salford Corporation and the South Lancashire Lramways Com- 

any the takings per mile, which now average 7 4d. per mile, will be 
increased. The total number of passengers carried was 1,532,293, and 
the average receipt per passenger amounted to 1 17d.; 317,126 units 
were used for the cars and the cars travelled 242,524 oar miles, which 
works out at 1˙5 units per car mile. The total receipts were 
£27,485, or 7°4d. per car mile. The total expenditure was £9,266, 
or 9'17d. per car mile, leaving a deficiency of 1°77d. per car mile. 

Baker-street and Waterloo Railway Bill—In the Commons 
last week a new clause was moved requiring the company to constroct 
subways for foot passengers near. the Elephant and Castle. It was con- 
tended that the original promoters of the undertaking had agreed to 
build the subways, and that their successors in title ought to be com- 
poe to carry out the scheme. The chairman of the committee, 

owever, pointe! out that the word in the clause was may. He 
expressed the opinion that the borough of Southwark and the company 
should agree to share the expense of making the subways. The ciause 
was negatived by 143 votes against 133. 


orth-Eastern Railway.—The question of wages to be paid to the 
drivers of the new electric service on the North. Eastern Railway has 
been a matter of discussion between the company and the men. Mr. 
B. Bell, on behalf of the men, now states that the followiog terms 
have been arranged after three interviews with the company : (1) that 
the work of motormen should be retained in the locomotive department ; 
(2) that engine-drivers who felt disposed to apply for transfer from 
steam-engines to the motors should be accepted and paid the maximum 
rate fur motormen ; (3) that the terms of pay be 32e. for the first year, 
34s. second year, 368. third year, and 39a. for fourth year; uniform 
supplied, a 10 hours’ day, and time and a quarter for overtime. These 
have been adopted by the men concerned. 

Ianovation in Railway Conveyanoe.—The North. Estern Rail- 
way Company, who intend shortly to introduce a number of petrol 
electiic autocars between the Hartlepools and on other sections of 
their systems, conducted last Sunday a series of important experi- 
mental runs in the neighbourhood of Darlington with a newly com- 
pleted electric autocoach, propelled by a Wolseley petrol motor 
coupled direct to an electric generator which is installed at one end of 
the coach. The trials are stated to have been eminently satisfactory, 
the coach, which has accommodation for 50 passengers, on one stretch 
of line attaining a speed of 40 miles per hour. The petrol system is 
claimed to be more conveniently and more economically operated than 
steam - j ropelled coaches, as no time is lost in getting up steam. 
Municipal and Private Lines,—At the conference of municipal 
authorities held at the Westminster Palace Hotel on Tuesday, the 
following resolutions were adopted: (1) That iu the opinion ot this 
conference the grant by Parliament of compulsory running powers 
and compulsory traffic facilities over municipal tramways will be 
fraught with grave and undesirable consequences, and proye detri- 
mental to the working of large central railway systems ; and (2) that 
an executive committee, consisting of the representatives of the Cor- 
porations of Birmingham, Liverpool, Manchester, Glasgow, Leeds, 
Cardiff, Sheffield, Newcastle-on-Tyne, and the London County 
Council, with power to add to their number, be appointed to take 
such eteps as they may deem necessary in relation to the matter.” 

Kingston.— Ata special meeting of the Town Council Mr. J. Clifton 
Robinson promised to proceed with the construction of the line in the 
Kingston area as soon as the plans for widening were passed. He 
explained that the delay in carrying out the work was largely accounted 
for by the impracticability of running trams over Kingston and Hamp- 
ton Court Bridges until they have been widened or rebuilt, a work 
which the Surrey and Middlesex County Councils are not prepsred to 
take in hand. Mr. Robinson intimated that the company would pot 
wait for these alterations, but would proceed to lay the lines and make 
the necessary widenings as soon as the plans were passed. It is under- 
stood that the Kingston Council will receive £12,000, with the option 
of purchase upon advantageous terms at the expiration of 25 years. 


Worcester.—At its last meeting the Corporation approved a report 
of the Finance Committee embodying the terms upon which the 
questions in dispute between the Corporation and the tramways com- 
pany have been amicably settled. The company agree to pay £1,500 
of £1,650 claimed by the Corporation for current which should have 
been taken from the Hylton-road station, and to commence within a 
week work on the Bath-road tramways, and complete before June 17, 
in consideration of which the Council agree to a two years’ extension 
for all uncompleted lines, to the abandonment of any lines the com- 
pany do not desire to construct at the expiration of that time, and 
waive all penalties. There has also been an arrangement whereby the 
company may use the current supplied for traction purposes for light- 
ing their premises under certain restrictions. 

Londonderry and Moville Electric Railway.—A Judicial Com- 
mittee of the Privy Council heard last week the application of the 
promoters for the construction of the above light railway between the 
city of Londonderry and the town of Moville, It seems that the con- 


struction of the line will cost about £122,000. After considerable 
argument on the question of the line crossing an existing railway, the 
committee decided to recommend the construction of the line, subject 
to written agreements embodying the settlements that had been come 
to between the County Councils and the Harbour Commissioners being 
handed in, and other amendments made in the draft order. The pro- 
motera agreed to eliminate the clause asking for compensation for 
disturbance of their traffic in the event of the Lough Swilly Oompany 
at any time deciding to build a bridge to carry the public road over 
their railway. 

Wolverhampton.—In regard to the Wednesfield-road tram route 
some delay has arisen. Preparations were made to continue the double 
line across the canal biidge, but a property owner objected. He pro- 
tested that he had been given no notice of the work, and pointed out 
that not only was the work seriously interfering with the traffic from 
bis yard, but that a double line would deprive him of sufficient space 
to enable entrance and exit of vehicles to his works, The committee 
had only provided a 2fc. 6in. instead of a 9ft. 6in. space. The borough 
surveyor agreed with Mr. Sheltcn’s contention, and the work for a 
double line was countermanded, and the single track is now being pro- 
ceeded with. The Corporation had also omitted to notify the Midland 
Railway Company and the canal company of their intentions with the 
crossing to the goods station and the lines over the bridge, and the 
work at these two places has been suspended until a satisfactory under- 
standing has been arrived at. 


Manchester.—The Tramways Committee calculate that the traffic 
revenue this year will amount to £635,683, and that the miscellaneous 
revenue, including payments from Salford, will reach £5,082, making 
a total income of £640 665. It is estimated that this year’s expendi- 
ture will be £434,905, the principal items being: power expenses, 
£110,563; traffic expenses, £211,021; roat of tramways, £21,390 ; 
repairs and maintenance, £51,054; general expenses, £59,875. It ie 
proposed to appropriate the balance of £205,762 as follows: interest 
on loans, etc., £50033; siaking fund and instalment on loans, 
£34,822 ; renewals fund (permanent way), £51 600; depreciation and 
reserve fund, £19,307; leaving a surplus available for city fund, 
£46,C00; infirmary purchase, int-rest, etc., £4000. For the year 
just closed the estimated outlay was £184,820, and the approximate 
expenditure was £191,880. 17s. 9d, while £50,000, as estimated, 
was handed over to the city fund. Oa capital account the estimated 
expenditure is £124,000, against an approximate expenditure last year 
of £356,493. The main items are: land and buildings. £4,400; cars 
and car equipments, £67,000 ; permanent way, ete., £7,590. 


Southport.—lIn reference to a rumour current in the town, and 
accentuated by the trials on each other's lines describ:d in our last 
issue, that negotiations are taking place between the Corporation and 
the compapy with a view to securing one control, Councillor Travis, 
interviewed on the subject, said it was a question whether the Cor- 
poration should buy out the tramways company, whether the company 
should lease the Corporatior's remaining lines, or whether some joint 
arrangement should be ariived at. There wos nothing in it" up to 
the present time, except that the Corporation had always recognised 
that it would be better for the whole of the tramways to be worked as 
one undertakiog. If the amalgimation with Bi:kdale had been 
granted, the Corporation would, 1t the company had asked a proper 
price, have purchased the company’s undertaking. At the last 
meeting of the Tramways Committee an approximate idea was given of 
the etate of their finances at the close ot tbe year ending March 31 
last. The gross receipts amount to about £18,000, while the working 
expenses come t^ ahont £11,000, showing a surplus on the wo k. 
ing of about £7,000. There has, however, to be deducted the 
usual payments for sinking fund and interest, which will amount 
to £7,500 or £7,600, thus leaving a total deficit of £590 or £600. 
Last year the gross income was only £16,387, and the working 
expenses £11,251. The amount set aside for sinking fund was £2,884, 
and for in'e:est £3.493, or a total of £6,378. There was thus a deficit 
on the year of £1,222. Ia 1902 there was a deficit of £41, and in 
1901 a small balance of £81. 

Liverpool.—We extract the following further points from the 
general mansger's annual report: In regard to the question of laying 
lines in Everton-road from the Necropolis to Fitz:larence-street, the 
general manager pointed out that if lines are to be laid in Everton- 
road, the only proposition he could make with any hope of.a remunera- 
tive result would be to merge them into & new north and south route, 
passing through the eastern centre of the town. This report was 
approved by the Tramways Committee and the Council. The electrifi- 
cation of the Litherland lines had been delayed cwing to the Urban 
District Council suggesting terms which the Tramways Oommittee 
could pot accept; but on April 6, 1903. following a deput«tion from 
the Litherland Council, there was a general acceptan-e of the terms of 
the Corporation, and the work was ordeiel to be proceeded with. the 
lines being opened for electric traction on Dec. 11. On April 17 an 
agreement ia connection with the through running of cars for 
passenger traffic over the South Lancashire and Liverpool Corporation 
tramways systems was approved by the Tramways Oommittee, and 
trial cars were taken from the pierhead to D.lton on Monday, 
March 30. Through running commenced on May 18, 1903, with a 
half-hourly service in both directions. The returns indicate 
that there is a very substantial through traffic, especially during 
the summer months, aud this is like'y to be largely increased 
as a reult of an arrangement for reduced through fares. 
The Board of Trade extended the speed limitation as follows, in 
equivalent miles of single track : 14 miles per hour, 9 miles 400 yards— 
10 per cent.; 12 miles per hour, 51 miles 1,081 yards—54 per cent ; 
10 miles per hour, 25 miles 150 yards—26 per cent ; 8 miles per hour, 
9 miles 1,460 yards—10 per cent. The chapter on lost prorerty 
diszloses that 15,516 articles, varying from legal documents to artificial 
teeth, were lost on the carsdvring the year. This representa an increase 
in the number of 22°74 per cent. over last year, and 55:56 per cent. over 
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1901. The number of articles unclaimed amounted to 10,109, or 65 per 
cent. The following is a summary of the principal Bguresapplicable to the 
tramways for the years 1905 and 1902 respectively : capital expendi- 


ture to Dec. 31, 21,863,485. 1s. 5d. (1902, £1,832,977. 9s. 11d.) ;; 


total revenue, £531,483. 14s. 10d. (£517,935. 5e.) ; operating cosia, 
£541,463. 9s. 10d. (£339. 810. 19s. 8d.) ; percentage of operating costs 
to total revenue 64:247 per cent. (65 per cent.); gross profits, 
£203,256. 182, 9d. (£178,124. 58. 4d.) ; percentage of gross profits to 
. capital expenditure, 10°90 per cent. (977 per cent.); interest and sink- 
ing fund, £107,014. Os. 10d. (£102,627. Os. 2d.); balance, £96,242. 
17s. 11d. (£75,497. 5s. 24.), divided as follows—reserve, renewal, and 
depreciation, £64,161. 18«. 7d. (£50,341. 103. 2d.); transferred to 
general rate account, £32 080, 19s. 4d. (£25,165. 15s.) ; total operat- 
ing costs per car mile, 6 985d. (6:884d.); interest and sinking fund 
per car mile, 2:188d. (2:089d.) ; total charges, 9:171d (8°973d.) ; car 
mile earnings, 10°733d. (10:24d.) : average fare per passenger, 1°113d. 
(1111d.); average length of penny stage, 24 miles (24 miles); length 
of track, 103 miles (101 miles). | 


LIGHTING AND GENERAL. 


Ipswich. —Electrio light is to be installed in the Guardians’ Board- 
room. 

Keighley.— Extensions of cables, estimated at £415, have been 
authorised. 

Middlesbrough.—The town hall is to be lighted by electricity at 

cost of £300. 

Bristol.— The telephone extension to Highbridge has been 
practically completed. 

Egst London Electric Power Bill. —The scheme has failed to 
pass the committee stage. ö 

Taunton.—The lamp connections during the past quarter were 
equivalent to 481-8-c. p. lamps. 


Electric Light and Power Co. —A dividend of 24 per cent. 


Angus 
has been declared for the past year. 


Burton-on-Trent.—Sanction has been obtained to the borrowing of 


£15,655 for increasing the electrical plant. 

Whitehaven.—The Lighting Committee are getting out estimates 
for laying a public lighting main to Lonsdale-place. . 

Hanley.—The Town Council have decided to purchase six traus- 
formers for use at the electricity works at a cost of £245, 

Llandilo.—The Urban District Council are raising £1,300 for the 
purpose of providing the additional electric lighting plant. 

Gloucester, —In connection with the electric lighting of the shire 
hall, it is suggested to include the law courts in the scheme. 

Seebpore.—The Lieutenant-Governor cf Bengal recently presided 
at the opening of an electrical power installation at the C. E. Oollege, 
Seebpore. 

Saffron Walden.—Plans, specification, and detailed estimate of the 
electric lighting scheme have been sent to Messrs, Preece and Oardew 
for report. 

Blairgowrie.—Mr, Weir has been successful in getting 33 sut- 
scribere for the proposed telephones in Blairgowr’e and seven in 
Ooupar Angus. 

West Bromwich.—Anu enquiry has been held into an application 


by the Town Council for sanction to borrow £2,998 for purposes cf 


their electricity undertaking. 

Liversedge.—The District Council have inatructed Mesars. C. H. 
Gott and Sons to advise them in the negotiations with the Yorkshire 
Electric Power Oompany, Limited. 

Newquay. — The Urban Distiict Council are considering an 
amended draft of the provisional order to be applied for by the 
Southern Counties Electricity Corporation. 

Bridlington Electric Lighting Soheme.—Oa Monday the first 
sod was turned in connection with the Bridlington electric lighting 
scheme. The scheme will cost about £26,000. 

Donoaster.—The preamble in the Corporation's Bill relating to the 
extension of the limits of the electric supply to outside a eas has passed 
the committee stage of the House of Commons. 

Stoke Newington.—The Council have arranged a scale of fees with 
Messrs. Talbot and Stevenson for advising as to what has been and 
may be required upon blectric lighting schemes. 

thouse Communieation.—Trinity House is corresponding 
with the Board of Trade 1n regard to the connection of lighthouses and 
lightehipe with the shore by telegraph or telephone. 

Surhiton.—The electric lighting works at Tolworth were officially 
inspected by members of the District Council on Wednesday, and the 
works will be open to the general public on Fridsy and Saturday. 

Finchley.—An exhibition of fittings, etc., appertaining to tbe 
electrical department is to be opened 1n the central hall of Christ's 
College upon the 20th proximo, and continued daily until the 28th 
proximc. 

Hindley.—The Oouncil are asking the South Lancashire Tramways 
Oompsny if they have obtained the consent of the Lancashire Electric 
Power Company to supply electricity, and also to the supply of 
additional lighting. 

Greenock..—In his report on Wednesday Mr. James A. Robertson, 
electrical engineer, stated that du ing the past month there were 
117,697 unite generated, as compared with 99,257 in the corresponding 
month of last year. 

Westbury-on-Trym —The terms agreed upon between the Bristol 
Oorporstion and the Westbury Parish Oouncil, included in the 
Bonudaries Extension Bill, provides for the laying of the electrio light 
mains in Stoke Bishop. i 


Cardiff. —In a report presented to the Electric Lighting Committee 


on Tuesday, Mr. Ellis estimated that the profits for the past 12 months 
would amount approximately to £2,500, an increase of 41 per cent, as 
compared with last year. 


Newcastle.—The Guardians have decided that electric light be 


installed in the aged and infirm wards and the hospital and in the 
new buildings, and that the supply be taken from the Newcastle and 
District Electric Supply Company. 


Willans and Robinson, Limited.—4A special meeting of this 


company will be held on Wedn:sday next at 2.45 p.m. to elect two 
new directors. These gentlemen are, as announced last week, Mesers. 


G. W. Anderson and J. C. Paache. 


Milngavie.—The Clyde Valley Electrical Company have agreed to 


reduce their maximum from 7d. to 6d., and to insert a clause that the 


burgh will have the benefit of all the conditions regarding the rates 
that the county will have at the present time. 

Coatbridge.—“he electricity company during last year spent a 
large amount on mains and plant for supplying the tramways with 
current. No revenue can as yet be expected from this source. The actual 
net profit wae £514, an increase of £60 on last year. 

Dunfermline.— Mr. James A. Bell, Corporation electrical engineer, 
Aberdeen, has been requested by the Town Council to give the benefit 
of his services as expert adviser of the Corporation in the matter of the 
proposed introduction of e:eotric lighting for the burgh. 

Ramsgate.—The Board of Trade have now granted the Ramagate 
electric hghting order, which authorises the supply of electricity for 
public and private purposes by the Ramsgate and District Eleotrio 
Supply Company, Limited, to the borough of Ramegate. 

Dorking.—A letter from the Dorking Electricity Supply Company, 
stating that, understanding that tho contract for stieet-Iighting expired 
in September, they hoped they would be allowed to tender for such 
lighting, is before a committee of the Urban District Council. 

Hetton-le-Hole.—A meeting is to take place to-day at the office of 
the Board of Trade in regard to the application of the Houghton-le- 
Spring Electrical Company, seeking lighting powers for the district, 
for leave to dispense with the Hetton Urban District Council's consent. 

Darlington.—The Filectric Lighting and Tramways Committee 
have appointed a sub-committee to go into the question of the suppl 
of motors for power purposes to small manufacturers, etc., a propo 
to wire free br electric lighting private houses, and several other 
questions. 

North-Western Electricity and Power Gas Bill. — Requisitions on 
behalf of the London and North-Western Railway Company and the 
Great Western Railway Company for leave to withdraw their opposition 
to this Bill haye teen deposited in the Private Bill Office of the House 
of Commons. | | 

Louth. —The tender of the National Electric Cons! ruction Company, 
Limited, for introducing the electric light and power iuto Louth has 
been accepted, subject to the consent of the Local Government Board 
being obtained to borrow & sum not exceediog £17,000 for carrying 
out the work. | 

Carnarvon.—4An enquiry has been held into an application of the 
Corporation for sanction to borrow £17,000 for the purpose of au 
eleoti ia lighting scheme, for the carrying out of which the Corporation 
entered into a provisional agreement with the National Oonstruction 
Company several months ago. 

Proposed Telephone Conferenee.—The Common Oouncil on 
Thursday authorised the Streets Committee to arrange for a conference 
of local authorities in the London telephone area for the purpose of 
considering the proposed purchase by the Government of the National 
Telephone Company's undertaking. 

Devizes.—The Council will proceed with their elec ric lighting pro- 
visional order in view of the outlay of £19,000 which the scheme ie 
estimated to cost. A committee has been authorised to open negotia- 
tions with any outside company who might desire to lease the powers 
under the order for a number of years. 

Calcutta Electric Supply Co.—The directors hsve decided, subject 
to audit, to recommend to the shareholders, at the meeting which will 
be held on May 6, the paymeat of a dividend for the balf-year ended 
Dec. 31 last at and after the rate of 8 per cent. per annum, making, 
with the interim dividend, 7 per cent. for the year. 

Stratford-on-Avon —The Board of Trade have. agreed to defer 
consideration of revuking the Council's elec io lightiog order for 12 
months from Feb 21. Tne Southern Distriot Electricity Oorporation's 
proposal to form a company to acquire the Council's provisional order 
and to carry out the ueceasary work is under consideration. 


Bury.—The electrical lighting system in general is reported as 
thoroughly satisfactory. There were 172 consumers at the end of 
March, 1904, 31 more than at a corresponding period of 1605, 68 more 
than at a like time in 1902, avd 107 more than at a similar period of 
1901. "There has also been a marked progress in units sold. 


Lowestoft.—The resident electrical engineer in his report for the 
past month says that 21 new consumers were connected to the 
meins, representing 677 8 c. p. lamps. There are now connected to 
the mains 485 consumers representing 23,896 8-c.p. lampe. An 
extension of the electric lighting main is to be made at a cost of about 
£105. 

Graham, Morton, and Co.—Some time ago we referred to the 
rapid construction and completion of up-to-date engineering worke by 
this firm at Hunslet, Leeds, and have now seen a letter of the 29th 
ult., in which H.R.H. the Prince of Wales in appreciative terms cor! 
gratulates the firm on the great rapidity with which the undertaking 
was carried out. $ . i 

Grimsby.—Mr. Vignoles, electrical engineer, in his last eport. 
stated that during the past month there had been an increase of 5,118 
unite of power for traction 2s compared with the same period of last 
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month, 256 units for public lighting, and 9,418 units for private 
consumera, The totals for the month were 84,170 units, showing an 
increase of 14,792. 

Aberfeldy.—The Town Oouneil on Monday considered letters from 
Messrs. Cumming and Duff, S. S. C., Edinburgh, the same firm who are 
ir with Benschally scheme, offering to ** electrify the railway to 
Ballinlaig and light the town, ete., if the Council would support them. 
It wasagreed to take no action regarding the letter, but ‘cake enquiries 
individually as to electric schemes, 

Branch Office.—We are informed by the New Brotherton Tube 
Oompany, Limited (head office and worke, Commercial-road, Wolver- 
hampton), that their late agent, Mr. James Gray, has ceased to repre- 
sent them, and that enquiries should be addressed to 3, Cadogan- 
street, Glasgow; telegrams, ‘‘ Accumulator, Glasgow " ; telephones, 
National 22y Argyle, Corporation 3,858. 


Worcester.—It has been decided to substitute an iron platform and 
staircase for woodwork for the switchboard at the Powick generating 
station at a oost of £90. The contract has been entrusted to the 
Nevile Engineering Company. The Council have approved an 
arrangement with the Electromotors Limited, Manchester, for the 
hire of motors in the city to customers on the two years’ hire-purchase 
system. 

Alternating-Current Motors. — We understand that the Rhodes 
Electrica! Manufacturing Company have extended their factory and 
have laid down a quantity ot additional plant and tools in order to 
cope with the increase in business. The firm have already secured a 
number of orders for alternating-current motors, and state that they 
are now in a position to quote for any sizes up to 20 h.p., single or 
polyphase. 

The Britannia Colony.—The Daily Chronicle correspondent at 
Winnipeg telegraphs that the Britannia colony at Lloydminster, 
North-West Territories, was yesterday connected by wire with the 
outside world for the first time, the Government tel“ graph extension 
from Fort Pitt being completed. The colony has wintered well, and is 
in „ for the summer. There have been already many 
new arrivals, 


Floating Workshop. — In connection with a floating dock they are 


constructing Messrs. Swan, Hunter, and Wigham Richardson recently 
launched a floating workshop, built to the order of the Natal Govern- 
ment, containing many various kinds of machinery, all of which is 
driven by electric motive power. The workshop is also lighted by 
electricity. The vessel is equipped with an electrically.driven crane 
capable of lifting a weight ot 15 tons. 

Walsall —The Electricity Committee's last report shows that the 
total number of consumers supplied on March 31 last was 5357. During 
the past month the total units generated at the station were 141,439. 
The total output from the main generators was 135,921 unite. The 
total units from the transformers were 105.932 (estimated). The total 
units registered on the meters were 85,761. The machinery was run 
for 708 hours. The wages paid amounted to £127. 

Crewe.—The Electric Lighting Committee have fixed the charges 
for current for power purposes at the following figures: for the first 
100 units per quarter, 3d. per unit; next 100, 24d. per unit; 300 
units per quarter. 2d. per unit; and all over 500 units per quarter, 
1jd. per unit. The electrical engineer has been asked to report what 
the diff-rence in revenue would be on the rebate system if the charges 
were reduced from 6d. and 3d. to 6d. and 24d. per unit. 


Stourbridge.—At an enquiry into an application of the Council for 
sanction to borrow a loan of £16,000 for the purpose of layfng down a 
municipal electric lighting and power plant on Thursday week, an offer 
from the Midland Electric Oorporation for Power Distribution, Limited, 
was referred to, and the inepector said he should, he thought, tell his 
Board that the Oouncil ought to know more about this offer. It is 
understood that a further enquiry will have to take place, 


Pontypridd.—At the recent Board of Trade enquiry into the 
uestion of the right of the Council to lay mains over the Taff Vale 
Railway bridge, Gelliwastad, Pontypridd, Mr. Beasley, manager of 
the company, offered to compromise by allowing the Council to take 
the mains under the railway lincs. The committee, after a long dia- 
cussion, decided to reject this proposition aud ask the Hon. W. 
Pelham, the arbitrator, to give his decision on the evidence taken. 


North Wales Electric Power Bill. — The examiners having reported 
that the Standing Orders had not in all respests been complied with 
in regard to this Bill, the matter was considered on Tuesday by the 
Standing Orders Committee of the House of Commons, Mr. Halsey in 
the chair. After deliberating iu private the parties interested were 
admitted, and Mr. Haleey announced that the committee had decided 
to allow the Standing Orders to be dispensed with. The Bill will 
accordingly be allowed to proceed in the usual course. 


Watford.—The Board of Trade have issued a provisional order to 
the Urhan District Council, authorising them to supply electrical 
energy for rublic and private purposes within so much of the urban 
district of Watford as constituted at the commencement of the order 
as is not included in the area of supply mentioned in the first schedule 
to the Watford Electric Lighting Order, 1897. The expert report of 
Maj or Cardew on the electric light scheme has been received, and was 
considered at a special meeting of the Electric Lighting Committee on 
Tuesday. 

Typewriting Telephone.—We are informed that successful 
experiments have been made by the Typewriting Telephone Company, 
92, Queen Victoria-street, with a view to adopt the Steljes instrument 
to submarine telephony. We have seen an excellently printed message 
which was delivered over 50 km. during the recent R.E. mauu uvres 
in Spain, aud completely satisfactory messages have passed between 
Milan and Rome, a circuit of 1,600 km. The Italian Press, both 
technical and daily, recently devoted considerable space to this English 
production, 


Stock Exchange.—Applications have been made to the Stock 
Exchange Committee to appoint a special settling day and to grant a 
quotation to Charing Cross and Strand Electricity Supply Corporation's 
further issue of 10 000 ordinary shares of £5 each fally paid, Nos. 
70 001 to 80.000, and 10,000 44 per cent. cumulative preference shares 
of £5 each fully paid, Nos. 70 001 to 80,000; and to allow Uader- 
ground Eiectrio Railways Company of London's £3,599,268 5 per 
cent. profit-sbaring secured notes (fully-psid provisional certificates) to 
be quoted in the official list. 


City of London.—An arrangement is to be made with the City cf 
London Electric Lighting Company for the supply of current for the 
ensuing year to the Guildhall, the art gallery, the Guildhall j ustice- 
room, the new offices (Aldermanbury), the south court, and 9 and 10, 
Great, Tower-street, at 5d. per Board of Trade unit, with 2d. per unit 
for motive power, at the existing pressure of 104 volts. A proposal to 
undertake a systematic rewiring, commencing with the art gallery, 
and to expend a sum not exceeding £200 on the latter work, is before 
the Coal and Oorn and Finance Committee for consideration. 


St. Marylebone.—The St. Marylebone Electric Lighting Bill having 
passed its third reading in the House of Commons, as modified in 
Select Committee in several respects, the Oouncil's Electric Supply 
Committee report that as the present measure now stands the London 
County Council will sdvance £1,365,000 for the completion of the 
purchase, raising the amount temporarily by the issue of bills, the 
temporary loan to be replaced by the issue of stock ‘‘so soon as 
the financial conditione are sufficiently favourable." The period of 
38 years has been allowed for the repayment of the £1,365,000. 


Northwich Electric Supply and the Power Gas Company.— 
At an extraordinary general meeting on Saturday a resolution was 
empowering the directors to enter into a contract with the 
heshire Electricity and Power Gas Company to transfer the business 
and undertaking of the Northwich Electric Supply Company, Limited, 
to the Cheshire Electricity and Power Gis Company, or the promoters 
thereof. Tho terms of the transfer are: the repayment of the capital 
invested in tho Northwich Elestric Compsoy, with an additional sum 
to make up the dividends paid (74 per cent. per annum), a further 
5 per cent. on the ascertsined value. 


Hampstead.—During the existence of the Oouncil the electric 
lizhting undertaking of the borough has doubled. Four years ago 
the capital expenditure on the undertaking was £160,000, now it 16 
£350,000. Then the number of consumers was 1,671, now it is 
5,600. Reduced charges have been agreed to for current for electric 
motors during the hours when the plant at the electric station is not 
much engaged for lighting purposes, in conjunction with a scheme for 
hiring out motors through third parties. The charge at present for 
current for motive power is 2d. per unit, that in future it will be 
21. per unit for the first 80 units, 13d. for the next 80, 14d. for the 
next 140, and 14d. for any unite above 140. 

King's Lynn.—The electrica] engineer in his last report stated that 
applications from private consumere were received during the month 
for 309 additional lamps of 8 c.p., making a total of 18,717 lampe ani 
456 consumers. He also submitted the following statement for 
February, 1904: units generated, 45,898 (1903, 38 317); units sold to 
private consumers (light and power), 23.540 (17,952) ; units sold at 
power rates, 7,529 (3,614); cost of fuel, stores, repairs, and wages at 
station, £127. le. 3d. (£100. 6s. 34.); cost of units generated, 
0°6644d. (0°6283d.); wages of lamplighters and outside staff £18. 
14s. 7d. (£16. 14s. 6d.) The following statement of estimated 
expenditure for street-lighting for the year ending March 31, 1905, 
has been approved: 477 lamps at £3. 10s., £1,699. 103.; 18 arc 
lamps at £16, £288—total, £1,957. 103. 

Hornsey.—The Electncity Supply Committee have appointed Mr. 
J. R. Farquharson chairman of the committee for the current year. 
The borough electrical engineer in his last report states: Number 
of consumers connected to date, 443; number of consumers at date 
of last report, 411—increase 52; total number of lampe connected to 
date, 25 861 ; total number of lamps connected at date of last report, 
24,419—increase 1,442. Mains extension.—To ensure the cable-layin 
being carried out at a minimum cost, it is necessary that a gang shoul 
be kept steadily at work ratber than intermittently as at present. 
With this end in view, I would suggest that the following roads 
scheduled be cabled as opportunity occurs: Queen's-avenue, King's- 
avenue, Prince’s-avenue, Fortis Green-road, Orescent-road, and Christ. 
church-road. No doubt the question of laying cable in other roads 
will be raised at the conference with builders, and any likely ones 
might be added to the list." Sanction has been received to the 
horrowing of £37,333 for purposes of electric lighting. 


Cheshire Electricity and Power Gas Bill.—This Bil is now 
before a committee of the House of Commons presided over by Mr. 
Oawley. The capital of the company proposed to be incorporated is 
£1,000,000, with borrowing powers up to £330,000. The area of 
supply is the county of Oheshire, comprising 59 local authorities, Of 
these 25 are in favour of the scheme aud 24 are neutral, The principal 
opponent is the borough of Stockport. The Bill provides for the 
supply of electrical energy only to authorised undertakers and to 
per-ons requiring it for power. It is contended that the company 
c:nnot supply to authorised undertakers unless they demand d it, ani 
that, therefore, they are not competing with them. There is a pro. 
vision in the Bill that persons requiring electricity for power could not 
use more than 30 per cent. of the supply for lighting. Except in the 
case of railways, waterworks, and canals, the consent of the authorised 
distributors must be obtained before a supply could be given by the 
company, and, if any question arose as to whether that consent wis 
unreasonably withheld, the matter was referred for decision to the 
Board of Trade. A requisition on behalf of the Oorporation of Liv -r- 
pool tor leave to withdraw their opposition to the Cheshire Electricity 
and Power Gas Bill has been deposited in the Private Bill Office of the 
House of Commons, 
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‘Leek.—The Urban Council, having decided not to undertake the 
wiring of consumers’ premises for electric light, have entered into an 
agreement with Mr. John Richards, 60, St. Edward.street, on a 
deferred payment syatem, as follows: For each '' point " wired for ono 
incandescent light up to 32 c.p., including suitable fittings, an annual 
charge of 2s. 6d. will be made, and an additional sum of 9d. will be 
charged for each extra lamp wired from the same point. This amount 
will be included in the consumers’ quarterly electric lighting acsount, 
and collected by the Council. At the expiration of 10 years, payments 
having been regularly made, the installation becomes the property of 
the consumer absolutely. The consumer is also at liberty to purchase 
outright the installation at any time, by arrangement with the 
contractor, full consideration being made for instalments already 
collected. 

Farnworth.—The accounts of the electricity and tramway under- 
takings of the Urban District Oouncil for the year ending March, 
1904, show a capital expenditure of the electricity department 
amounting to £36,064. That of the tramways was £43,695. The 
electricity department supplied 628,032 units during the year, 317,126 
of which were debited to the tramways at the low price of 4d. per unit 
in order to relieve the undertaking of loss occasioned by bad weather 
during the year, and also owing to poorness of trade in the cotton 
district, which it is estimated has made a difference of £1,500 in the 
receipts. The electricity department generated 680,168 units at a 
total expenditure of £3,763, the receipts amounted to £3,795, leaving 
a profit of £32 after paying £1,278 for interest and sinking fund. The 
progress of the undertaking is indicated by the fact that during the 
year motors taking current equivalent to 3,563 8-c.p. lamps were con- 
nected, besides radiators equal to 99 8-c.p. and lamps equal to 2,639, 
The total connections up to date aggregate 18,345 8-c.p., and applica- 
tions equivalent to 1,524 8-c.p. have been received. 

Glasgow Telephones.— With regard to a notice of motion to the 
effect that the Telephone Oommittee ask the Corporation to consider 
whether the several departments of the Corporation, other than the 
fire brigade and police offices, requiring telephones for the public service 
should not take such telephones from the telephone department of the 
Corporation only, a letter has been received by the Town Oouncil 
and the members of the committee containing the following paragraph : 
"In plain English, all ratepayers who do not take the Corporation 
telephone, but only the National telephone, are to be cut off from 
telephoning to the gas, water, health, town clerk’s office, and all other 
Corporation departments, excepting fire and police. It is an undignified 
proposal to boycott. It means that ratepayers who use the National 
telephone shall be rendered unable to telephone the sanitary depart- 
ment.in the case of small-pox or fever, or to the water department 
regarding a burst water-main, or to the gas department regarding a 
gas explosion, ete. I am asked by my directors to point out that 
the ratepayers ought not to be subjected to any such annoyance, 
inconvenience, and even danger, simply because an unfortunate rivalry 
exists between the two public telephone services in the city. Surely 
such a resolution will unhesitatingly be negativel as prejudicial to 
the interests of the citizens.” 

Swansea.—The Municipal Telephone Committee on Monday die- 
_ cussed the question of dovbling the capabilities of the telephone 
exchange to meet the extraordinary demands made by the public, the 
subscribers already exceeding the number originally provided for. The 
borough accountant (Mr. Holton) submitted a statement showing that 
the total revenue for one year's rentals was £4,004 ; the numbers of 
lines in operation, say, 1,000 ; the estimated cost per line, £2. 4s. 5d. 
The capital outlay in providing these lines was £20 300. The result, 
therefore, will be: credit—estimated revenue, £4,004 ; debtor—1,000 
lines at £2. 4s. 5d. per line, £2,220. 16s. 8d.; interest at 54 per cent. 
on capital outlay, £710. 102. ; sinking fund at 3 per cent., £519. 
13s. 7d.—total, £3,461. Os. 3d., leaving a surplus of £458. 19s 9d., 
less royalties and income tax, £510 ; surplus, £242. 19s. 9d. General 
satisfaction was expressed at the probability of a surplus in the first 
year. The question of intercommunication again came up, the assistant 
solicitor saying that at present a deadlock prevailed. Mr. Bennett, 
(the consulting engineer), in reply to a question, said the only other 
borough which had applied for intercommunication was Hull, which 
was in an exceptionally strong position with regard to underground 
wayleave, and was consequently able to force the company to agree 
from the beginning. He added that the company was only independent 
of the Corporation so long as the Corporation allowed it its under- 
ground wayleaves, which could, however, be withdrawn. After dis- 
cussion, it was decided to complete the laying of the cable that would 
connect the two central exchanges before invoking the aid of the law. 


Nernst Lamps.—Dartford (Kent) was probably the first town to 
adopt Nernst lampe entirely for street-lighting. The following 
resulta of tests with lamps supplied by the Electrical Company, 
Limited, Charing Cross-road, in March. 1905, since when the burners 
have been considerably improved, will be of interest. It may be 
noted that in March, 1904, with 200 street lamps, the renewals 
averaged only 15a week. Taking last year from Jan. 1 to Dec. 31, 
the renewals on 188 posts cost 83. per post. This figure includes the 
cost of some extensive rencwals due to several faults which occurred 
on the mains during the excessive heavy rains experienced last 
summer, and it compares very favourably with the cost of ordinary 
incandescent lamps, which for effective street-lighting should be 
renewed at least every 500 hours, as an ordinary post fitted with 
two 16-c.p. incandescents costing, say, 10d. each Jump, renewed 
every 500 hours, would show a cost per post of about 118. 8d. 
per annum for 5,500 hours. The lighting hours in Dartford amount 
to 3,870 per annum. The engineer, Mr. A. J. C. Waterland, 
reckons to have made a considerable saving by adopting the 
Nernst lamps, to say nothing of the lamps giving a better light. 
The results of the tests taken on Jan. 1, 1903, were as follows: one- 
ampere Nernst burners—one, 169 hours; one, 13 hours; one, 564 
hours; one, 564 hours; one, 504 hours; one, 576 hours; one, 588 


:1904, about 1,400 hours. 
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hours; one, 550 hours; one, 231 hours; one, 385 hours; ome, 264 
hours. Half-ampere Nernst burners—one, 385 hours; one, 195 hours; 
one, 299 hours; one, 420 hours; one, 450 hours; one, 806 hours; 
one, 12 hours ; one, 25 hours ; one, 340 hours ; one, 400 hours ; one, 590 
hours; one, 400 hours; one, 375 hours; one, 225 hours; one, 575 hours; 
one, 308 hours; one, 100 hours; one, 1,092 hours ; one, 220 hours. 
One of the half-ampere was put out on Nov. 21, 1903, and hrought in 
on April 5, 1904, in good condition after a run of about 1,700 hours. 
The other was put out on Dec. 12. 1903, and brought in on March 31 

1904, about 1,500 hours. Of tlie two quarter-ampere burners, one 
was put on Nov. 29, 1903, and brought in March 28, about 1,500 
hours. The other was put out Dec. 6, 1903, and brought iu March 28, 
Both these burners were in good condition 
when brought in. 


London Gazette.—The first meeting in the estate of the Electric 
Seasoning and Preservation Company, Limited, 65 and 66, Ohancery- 
lane, London, will be held at 11.30 a.m. on April 29, at 33, Carey- 
street, Lincoln's-inn, London, W.O The creditors of the British 
Electric Separating Oompany, Limited, are required to send particulars 
of debts or claims to Richard Phillips Pike, 65 and 36, Wind-atreet, 
Swanses, by May 31. The Argentina Electric Traction Company, 
Limited, will be wound up voluatarily. Alfred Clemente, 83, Cannon- 
street, London. has been appointed liquidator. A general meeting of 
the Yorkshire Electric Power Syndicate, Limited (in Pres ue will 
be held on May 17, at 2 p.m., at 4, South-parade, Leeds, to have the 
liquidator's accounts, showing the maoner in which the beget 1p 
has been conducted and the property of the company disposed of lai 
before them, and to determine the manner in which the documents of 
the company shall be disposed of. The partnership between Harry 
Thorpe and Harry John Salter, carrying ou business as electrical and 
mechanical engineers, 235, High Holborn, W.O., and St. George's 
Works, Eden-grove, Holloway, N., under the style or firm of '' Thorpe 
and Salter,” his been dissolved by mutual consent. The creditors of 
Robert Colston, 15, Connaught - street, Paddington, London, electrician, 
are required to rend particulare of debts or claims to William George 
Blakemore, 6, Old Jewry, London, E.O., by Muy 5. A petition for 
winding-up of the National Electric Traction Company, Limited, 
will be heard at the Royal Oourts of Justice, Strand, London, 
on May 3. Any person intending to appear must send notice 
to Hargreaves and Joblin, solicitors, by 6 p.m. on May 2. Mr. 
R. J. Ward has been released fr m trueteeship in the estate of 
Harry South, electrical engineer, 43, Rathbone-place, Oxford.street, 
late of 10 and 12, Garrick.street, Covent Garden, London. The last 
day for receiving proofs ia the estate of Thomas Hymon, hardware 
dealer, gas and electric light fitter and plumber, 139, Fawcett-road, 
Southsea, is May 4. E. H. Hawk ine, official receiver, 5, Barbican, 
E.C. The first meeting in the estate of Charles Aubery Smith 
(trading as C. J. Smith), electrician, residing at 6, Garnard-road, ` 
Wandsworth Common, and trading at 22, King's-street, Regent-street, 
London, will be held at 12 noon on April 28, at Bankruptoy-buildings, 
Oarey-street, London. A receiving order has been made out in the 
estate of Oharles Manners Downie, electrical engineer, 4, Bloomsbury- 
street, London, aud 28, Heathville-road, Orouch-hill, Middlesex. 


. Hammersmith.—The following report of the Electricity and 
Lighting Committee was submitted at Wednesday's Council meeting 
on the proposed extensions to generating plant. The borough clec- 
trical engineer has made the following report in continuation of that sub- 
mitted at the previous meeting: With further reference to my report 
dated Dec. 4 last, in which I drew your attention to the fact that the 
present plant was only intended to meet 4 maximum demand of 50,000 
8-c.p lamps alight at one-time, and to the practical certainty of this 
maximum demand being exceeded during the coming winter, I have 
pleasure in submitting for your consideration whet I consider to be the 
necessary extensions of the generating plant to meet this increased 
demand. Considering the fact that our present consumers are but a 
small percentage of the number we hope to ultimately obtain, I think 
it would be wise to plan the completed scheme before proceeding with 
any portion of this work, so that the present and each future exten- 
sion will form a portion of one large station capable of generating 
current in the most economical manner possible. The time is rapidly 
approaching when it will be cheapər to abandon the use of some of 
our smaller engines and boilera and trust entirely to the larger gene- 
rating machines, and these in turn may have to be abandoned for still 
larger sets if economical working is to be obtained, so that in future 
we shall have to depend more and more upon the extensions now con- 
templated. My suggestion is to build an entirely new boiler-house 
running at right engles to and at the east end of No. 2 boiler-house, 
containing 12 boilers, with economisers, forced-draught apparatus, feed 
pumps, sir and water heaters, etc. These boilers to be operated 
with forced hot-air draught, so that only a short cheap chimney would 
be needed, and the boilers would deliver superheated steam into an 
engine-room built at the north end of this boiler-house, and forming 
a continuation of the present engine-room, where the new generating 
machinery will be fixed. There would ultimately be one chimney in 
the centre of this boiler-house for all these boilers. There will be 
room for another boiler-house between this and the railway, and 
a further extension of the engine-room would form the completed 
generating station so far as the present site would allow. This is 


‘upon the assumption that the turbine generating ecte are found to 


be satisfactory, in which case this arrangemeut would, I think, enablo 
us to instal machinery having a total capacity of 17,000 kw. when 
completed. In my estimation a higher ratio of increase must be 
allowed for in coming years, owing to the lower rate at which current 
will be supplied inducing & greater demand. The present Nos. 2, 
3, and 4 generating sets will not be required after next year, as 
they are not so economical as the larger sets, so the space ocoupied 
by these machines could be set apart as a high-tension switchroom 
and distributing station with a specially-designed switchboard, so that 
the danger of interrupted supply through fire or other causes would be 
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reduced to à minimum. This is the ultimate scheme, and I consider 
it necessary to commence carrying out the following section at once. 
Thie section comprises two boilers capable of supplying a total of 
:40,0001b. of steam per hour, with the necessary forced - draught 
apparatus, feed pumps, economisers, air and feed water heaters, 
steam-piping, etc. Ia order to avoid spending money on a new 
chimney stack, I would propose turriog the gases into the present 
chimney until it is loaded up to its full capacity under forced draught. 
In the vacant space at the end of the present engine-room I find it is 
possible to instal two generating sets giving an outpat of 1.500 kw. 
each under normal load. These sets cin easily be installed if it is 
decided to have steam-turbines instead of slow-speed reciprocating 
epgines, but if the turbine manufacturers are unable to ciir 
any advantages over slow-speed engine builders, and it is decided 
t> adopt a duplication of the present sete, then it would be 
necessary to extend the present engine-room ia order to acsom- 
modate two sets of this size, It must b» remembered that 
these two sets would more than double the present capuicity of the 
station, but in view uf the increased economy of generating by means 
of large sets I do not think we are looking too far ahead in putting 
down plant of this siza instead of a multiplicity of small machines, 
with their attendant high capital cost, big repair bill, and low steam 
economy. My proposals also include the provision of a small booster- 
room behind the present high-tension distributing board, with a 
battery-room overhead to supply the current for the separate excitation 
of tbe alternators in order to give a steadier pressure now that we are 
dealing with a big power load, and also work the automatic switch- 
gear which it may be necessary to instal. I would also suggest 
extending the present rectifier-house so as to form a repair shop 
adjacent to the evgine-room, and move the rectifiers into one end 
of this if it is found advisable to retain them, and above this shop 
build a more conveniént messroom away from the dust and dirt of the 
present room adjoining the boiler-house. It is impossible to prepare 
‘any detailed plans of the new buildings required until the type of 
machine has been definitely decided upon, but it is proposed that for 
the boiler-house a steel building with overhead system of coal storage 
and elevator and conveyor plant be adopted. I estimate the probable 
cost of the immediate requirements will be as follows: two boilers, 
including brickwork, feed-water heater, eeonomisers, forced.draught 
plant, feed pumpe, piping, ete., 212 100; two 1,500-kw. steam- 
turbines, £20,000; ash conveyor, hopper, feed.water reserve tank, 
battery, boosters, foundations, steel chimney. flues, extensions to 
condensing main, etc., £5,900 ; contingencies, £2.000—total, £40,000. 
With reference to the new plant required, it will be necessary to 
prepare specification, and I suggest that the specification should be an 
open one in order to allow contractors to quote for various types of 
plant under strict guarantees, and the committee conld afterwards 
examine the various proposals and decide which is the most satis- 
factory for the purpose when they have definite tenders and 
guarantees before them." The committee recommended g) that 
the works be at once put in hand. Advertisements have already 
been issued inviting tenders for the plant immediately required. 
In a further report the committee asked for powers to negotiate special 
agreements for the supply of electricity iu bulk to large consumers, 
for power purposes, upon the following terms: («) The supply t^ be 
given at a uniform rate of 1d. per unit, toth summer and winter alike, 
for & minimum period of five years, upon the understanding that the 
whole of the consumer's power supply shall be taken from the Council, 
the minimum amount of current consumed to be 200,000 units per 
annum, of which the consumption for lighting purposes must not 
exceed 10 per cent. (b) In order to induce present consumers to con- 
tinue increasing their demand for electricity for power purposes at 
the existing price of 14d. per unit, the íollowing discounts to be 
allowed off the accounts—viz.: (1) 5 per cent. discount when the 
acoount for both power and lighting reach £250 per annum; (2) 10 per 
cent., £500; (3) 15 per cent., £750 ; (4) 20 per cent., £1,000; (5) 
25 per cent., £1,250 ; (6) 33! per cent., £1,500 per annum; each year 
to be considered separately, and no agreement to be made for more than 
one year. 


PROVISIONAL PATENTS, 1904. 


APRIL 11. 

3620a/03. Improvements in or relating to dynamos. James 
Finney McElroy, 19, Holborn-viaduct, London, (Date 
applied for under Patents Rule 9, Feb. 16, 1903.) 

The continuous-action lifeguard for electric tramcars. 
Alfred Edward Robens, 4, Royle-strect, Egerton- road, 
Withington, Manchester. 

Improvements in and relating to apparatus for the 
control of electrical circuit breakers and like 
devices. Leonard Andrews, 14, College-land, Deansgate, 
Manchester. 

Imrovements in and relating to telephones for use in 
dictating correspondence, for exchange call-room, 
for personal use, and for other like uses. Samuel 
James Port, Cobden-buildings, Corporation-street, Birm- 
ingllam. 

Improvements in electrically- illuminated letters and 
signs for advertising and the like. George Henry 
Chard, 5, Budge-row, London. 

Improvements in or relating to means of charging 
storage batteries. Malcolm Sutherland and Elias 
Marcuson, Montpelier Works, Twickenham. 

Improvements in electrical induction machines, motors, 
and transformers. Hans Berphard Lippelt, 23, South- 
ampton-buildings, Chancery-lane, London. 


8245. 


8258. 


8262, 


8269. 


8277. 


8294. 
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8287. Improvements in systems of electrical distributibn. 
Peter Cooper Hewitt, The Westinghouse Patent Bureau, 
Westinghouse-building, Norfolk-street, Strand, London. 
(Date applied for under Patents Act, 1901, April 25, 1903, 
being date of application in United States.) (Complete 
s pecitication.) 

Improvements in and relating to electrically-driven 
rotary hair brusnes. John George Lemon, 55, Chancery- 
lane, London. 

Improvements in or relating to electric machine tools. 
Joseph Sinclair Fairfax, Sunview, Faconberg-road, Chiswick, 
‘London. 

Improvements in receiving apparatus for use in 
wireless telegraphy. Georg Moller, 325, High Holborn, 
London. (Complete epecification. ) 

8323. Improvements in automatic electric switches. Josep): 


Devonport Finney Andrews, 2, Park. avenue, East Sheen, 
Surrey. 


8313. 
8316. 


8321. 


Afri 12, 

Improvements relating to the fittings for electric 
conduit both for lighting and power. Thomas Taylor, 
Parktield, Somerville-road, Sutton Coldfield. 

8356. Electromagnetic device for controlling the position of 
a switch tonguo from an electric car or truck. 
Ernest Lirmuth, 24, Edge Hill- road, Nether Edge, 
Sheffield. . 

Storage batteries or accnmulators. Wallace Fairweather, 
65, Chancery-lane, London. (Vesta Storage Battery 
Company, United States.) (Complete specification.) 

An arrangement whereby ordinary house electric bells 
can be used for oleotro- medical purposes. Alfred 
Page, 100, Wellington-street, Glasgow. 

8394. Improved apparatus for automatically operating oleciric 
switches, gas-cooks, or other like controlling devices. 
Charles Russ, 321, High Holborn, London. 

Improvements in and connected with  electrically- 
energised pendulum clocks. George Daniel Granger, 
Javention Otlize, Mitre-courr, Fleet-street, London. 

Improvements in and relating to alternatiug electric 
current motors. The British Thomson-Houston Com- 
pany, Limited, 83, Cannon.street, London. (The Gen ral 
Electric Company, United States.) 

8400. Improvements in and relating to alternating electric 
current motors. The British Thomson-Houston Com- 
pauy, Limited, 85, Cannon-street, London. (The General 
Electric Company, United States). 

Improvements in and relating to alteraating electric 
current motors. The British. Thomson- Houston Com- 
pany, Limited, 83, Cannon-street, London. (The General 
Electric Company, United States.) 

Improvements in and relating to alternating electric 
current motors. The kitish Thomson Houston Com- 
pany, Limited, 83, Cinnon-street, London. (The General 
Electric Company, United States.) 

Improvements in and relating to alternating electric 
current motors. The British Thomson- Houston Com- 
pany, Limited, 83, Cannon-street, London. (The General 
Electric Company, United States.) 

Improvements in and relating to alternating electric 
current motors. The British Themson-Houston Com- 
pany, Limited, 83, Cannon-street, London. (The General 
Electric Company, United States.) 

Improvements in safety devices for electric railways. 
George Gibbs, 46, Lincoln's-inn-fields, London. 

Arnis 13. 
8454. Variable-speed electrical haulage engine. William Cabitt, 
Christopher Mathias James, and Denys Leighton Selby 
Bigge, Lloyd's Bank-buildings, Bristol. 
8477. Improvements in incandescent electric lamp holders. 
Rees Evan Rees, 55. Chancery-lane, London. 

8501. Improvements in controllers for the motors of eleo- 
trically-propelled vehicles. Mark Cummins, The 
Westinghouse Patent Bureau, Westinghouse - building, 
Norf.lk-street, Strand, London. 

Improvements ia vapour electric apparatus. The British 
Thomson-Houston Company, Limited, 83, Oannon-street, 
London. (The General Electric Company, United States.) 

Improvements in vapour electric apparatus. Tlie British 
Taomson- Houston Company, Limited, 83, Cannon-street, 
London. (The General Electric Company, United States.) 

Improvements in printing-telegraph receivers. Frederic 
J. Swift, 28, New Bridge-street, London. (Complete 
specification.) 


8347. 


8365. 


8378. 


8398. 


8399. 


8401. 
8402. 
8403. 
8404. 


8441. 


8514. 
8515. 
8540. 


Arrin 14, 

Electric ships’ telegraph. Jolin Houston aud James 
Erskire, junior, 5, Hunter-street, Ssotstoun, Glasgow. 

Improvements in electric stop motions for drawing, 
slubbing, and other similar machines for preparing 
and spinning cotton and other fibrous materials. 
Edmund Tweedale, Samuel Tweedale, and Joseph Smalley, 
Globe Works, Castleton, Lunes. 

Improvements in call receivers and repeaters for tele- 
graph stations. Konrad Wolf, 112, Potsdamerstrasse, 
Berlin W., Germany. (Complete specification. ) 


8519. 


8555. 


8556. 
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8575. Improved electrical device for shifting type carriers, as 
well as paper carriers, for typewriters, type tele- 
graphs, and the like. Wilhelm Benick and Heinrich 
Westerbeck, 72, Cannon.street, London. (Complete speci- 
fication.) 

8590. Improvements in brush-holdors for dynamo-electric 
machines. The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London. (The General E'ectric 
Company, United States.) 

8501. Improvoments in electric switches. The British 
Thomson-Houston Company, Limited, 83 Cannon street, 
London. (The General Electric Company, United States. ) 

8608. Improvements in commutators for dynamo- electric 
machines. Frederick William Young, 22, Southanipton- 
buildings, Chancery-lane, London. (Dite applied for 
under Patents Act, 1901, Mav 22, 1905, heing date of 
application in United Sates.) (Complete specification. ) 

8612. Improvements in or relating to the transmission of 
electrical impulses. John Stanley Richmond, 111, 
Hatton-girdep, London. (Complete specification.) 

8620. Improvements in and relating to electric motors. 
Thorsten von Zweigherg:, 18, Southimpton - buildings, 
Chancery-lane, London. 

8621. Improvements in and connected with rails for electric 
tramways, and for like purposes. Alexander Foa ler, 
18, Southampton-buildinge, Chancery-lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 


To be published May 5, 1904. 
1905. 
$048. en instruments for electric currente. 
eap. 

8256. Controlling systems for electric motors. Westinghouse. 
8279. Electric switches. von /weigbergk. 

8280. Electric switches. von /weigbergk. 

8343. Electric reversing switch. Heywood and Heywood. 
8550, Controlling of electric tramcars and other vehicles. 


James and Bryan. 

. Accumulator plates. Gondrand and Celestre. 

Training mechanism for searchlight 
Oarolan. (General Electric Company.) 

. Electrostatic voltmeters. Ferguson and Kelvin and James 
White, Limited. 

Interlocking electric switches and cut-outs, or the 
like circuit breakers, suitable for use in mines or 
the like situations. Eckstein and Krause. 

Apparatus for playing a game of skill and 
. electricity to the successful player. 

ose. 

. Plug and socket connections and switches for elec- 

trical purposes. Sallick. 

. Electric time relay switches. 
MacEwen. 

Electric  switohes 
mechanism. Sykes. 
Eleotric advertising devices and street indicators. 
Lampson. 

Electric cables. 


projectors. 


Lackie, Calderwood, and 


for railway point and signal 


Whalley. 


11725. Switohing mechanism for controlling alternating- 
current electric motors. Carolan. (General Electric 
Company.) 

11737. Reoording instruments, Carolan. (General Electric 
Oompary. ) 


Electric motors. Carolin. (General Electric Company.) 

Magnetic brakes, Carolan. (General Electric Company.) 

gehe heads for electrically - propelled vehicles. 

ajor. . 

Shade holders for electric lamps. Chisholm, 

Armature coils for dynamo-electric machines. British 
Westinghouse Electric and Manufacturing Company, 
Limited. (Westioghouse Electric and Manufacturing 
Company., 

Electrical resistances or rheostats applicable as a 
regulator, motor-starting switch, or the like. 
Broupger und Haywood. 


13153. 
14539. 


14814. 


15317. Construction of apparatus for the electro-deposition of 
metals. Collis, Collis, and Head. 
17814. Safety collision devices for electric  tramoars. 
Haddan. (huc y Montparlé.) 
20144. Electromagnetically-operated apparatus for controlling 
the inlet devices of steam and gas turbines. Reuter. 
28701. Electric telegraphy. Rugh. 
1904, 
789, Electric railways. Pullen | 
1973. Electric telegraph systems. Adams-Kandall. 
2274. Telegraphic transmitters. Wise. (Pierce.) 
2380. Device for protecting a wire branch which depends 


from an overhead electric wire. Rosen. 
Connections or connecting pieces for electricity con- 
ductors. Hirsch. 


5097. Electric meters. Cox. (Date applied for under Inter- 
national Convention, March 2, 1903.) 

5098. Electric lamps. Steinmetz. (Date applied for under Inter- 
national Convention, March 6, 1903.) 

5307. Electric fuse boxes. Roberts and Good. 

5824. Electric igniter for explosion motors. Luthi. 

5861. Insulating linings for covers or oontainers for 
electrical apparatus. Dorman and Smith. 


5921, Electric melting farnaces. Soc. Anon. l'Industrie 
Verriere et ses Dérivé:. (Date applied for under Inter- 
national Convention, March 21, 1903.) 


COMPANIES' STOCK AND SHARE LIST. 


Name. Ec Last price 
Commercial and Industrial.— 28 £ 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. i4 
Aron Electricity Meter, p.c. Cum. Pref. Shares, 1- 125,000 1 .. 1 5 as 
British Insulated and Helsby Cables, Ord., 1-109,000 .... 5 .. 
6 per cent. Cum. Pref., 1-100,000 ................ 8 iro) 
44 per cent. Mortgage ‘Debentures ............-- 100 .. 1021 
British Thomson-Houston Co., 44 per cent. 1st Mort, Deb. 
Stock; Rod: sessie rne rz exo ern iosian Ten dana eos 100 .. 101-103 
British Westinghouse Elec. and Manut., 6 per cent. Prel., 
219,001-575,000 . dened sete RRECIS we 332-44 
4 per cent. Mortgage Debenture Stock . de Se 91-94 
Brush Electrical Engineering, Ordinary, Nos. 1- 105, 43 .. 2 .. 4-3 
— Non. Cum., 6 per cent. Pref. .................... 2 4-1 
"n per cent. lst Debenture Stach 100 .. 94.99 
r cent. 2nd Debenture Stock 100 12-77 
Callender ble, Debentures ......................* ... 100 .. 104-108 
,, ret DU ES EP TEASE RA SURE I E 5 .. 104.114 
5 per cent. Pref. ....... 'n 5 . 64-53 
Crompton and (oo. 3 .. I% 
5 per cent. Debentu res 100 .. 86 
Edison and Swan United. A' Shares, 1-99,261 .......... 9. 2 i 
„A“ Shares, 01-017,139 ........ 5. 4-14 
5 per cent. Debentures... .. 2... cc cee cece ce eeee 100 .. 74-79 
4 per cent. Deb. Stock, Red. .................... 100 .. 72-7 
Electric Construction, Limited, Nos. 1 to 112,100 ........ 2 — )041 
7 per cent. Cumulative Prell. 2 .. 8X5 
4 ner cent. Perp. lat Mort. Deh, ... eg 1M ud 97-100 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 .. 90.95 
General Bleow 0 Compan (1900), 5 " enm Cum, lef. 10 9.9 
r cent. let Mort. Deb. Stock 100 .. 89» 
W. T. Heu ey's Telegraph Works, oraa er unes 114-124 
44 per cent. Preference ....................-... 6 73 
per cent. Debent uren 100 . 107-111 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 184-194 
4 per cent. Debenture2sssssssss q 100 .. 93102 
Parker, Thos., Limited, Ordinary .................... eS. 10 . 143-153 
Telegraph Construction and Maintenance. 12 .. 24-37 
5 per cent. Bonds .................. e£... 100 . 101-104 
Electric Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 1-8 
—— 44 per cent. Deb. Stk. Certs., Mas Cvor. .. 100 — 113-6 
Bournemouth and Poole, Ordinary .................. e 10 ao — 113-121 
—— 44 per cent. Cum. Pret., 7,501-15, D 10 — 94-104 
& per cent. Cum. Second Pref., 15,001.22,500 .... 10 .. 104-11; 
44 per cent. Debenture Stock, Redl. „100 . 101-104 
Bromley ent) Electric Light: and Fomor bi 45 per c cent. 
lst Debenture Stock, ; . 100 .. 102-105 
Brompton and Kensington, Ordinary.. ———— re d = 10411 
7 per cent. Preference ................... eene 6 — 104-102 
Calcutta E sete 205001 20 800 Corp., Ordinary, Nos. 1-40, OO. : e E 
Cambridge jer Bupply Company, Ltd., EIO Ord. .... 8 . 12113 
Central Electric Supply, Ld., 4 per cent. Guar MAI Stock 10) ~ 106 
Charing Cross and Strand, Nos. 1- ohhh 5: us 7-74 
44 per cent. Cum. Pref. iii. 5 .. 54-54 
* City Undertaking,” 44 p.c. Cum. Pref., 1-40, ma A. SQ 435 
4 per cent. Debenture Stock, Red. (Prov. Certa.).. .. 102-104 
Chelsea Electricity Suppli. x i 6 
44 per cent. Debenturmeee ee eee 100 .. 106-1 
City of London, Ordinary...................eeeee ꝙ • 10 .. 103-102 
6 per cent. Cumulative Pref. .................... 10 .. 15-14 
5 per cent. Debenture Stock .................... in — 121-126 
44 per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. — 101.104 
County of London and Brush Provincial, Ordinary........ me 7-8 
6 per cent. Cum. Pref. .......................... = 11-12 
per cent. Debentures Prov. Certs. All pd. Rd. 100 .. 106-109 
Edmundsons' Electricity Corporation, Ordinary, 1-50,000.. 5 —. 53-61 
6 per cent. Cum. Pref. .................e eene 5 — 53-46 
44 per cent. First Mort. VVV 100 . 104-107 
Electric Lt. E Tract. Co. of Aust., Ld.,6p.c.Cm.Pf.,1-50,000 5 .. 14-2 
5 per cent. Debenture Stock, Rel! d WO .. 92- 
Folkestone Electric Supply, Ltd., Ord. Nos. 1- 10,000...... D ous 54-6 xd 
44 per cent. First Deb, Stock, Redl 100 .. 109-103 
Hove Electric Lighting, Limited, Ord., 1-13,000 .......... 6 .. 74-84 
Kensington & Knightsbridge Elec. Lt., Ltd., Ord., 1-21, "d 15 eS 11-12 
— per rent, Dehentanr» Stock Rad TTE S 101-164 
Kensington and Knightsbridge and Notting Hill ........ 100 — 101-104 
Kidderminster and Dist. Elec. Lighting and Traction,Pref. 10 .. 93-104 
London Electric, Ordinary .................... e eee nn 8 us 1-1, 
6 par cent. Prefli 2s ose eezluooa i eR es cece 5 44-5 
4 per cent. lst Mortgage Debenture Stock, Red... 10 ee 94-57 
Metropolitan Ordinary ..........ssssseseoecsosesecesesse x 18-19 
44 per cent. First Mortgage Debenture Stock . 100 — 109-113 
54 per cent. Mortgage Debenture, Red. .......... 100 .. 25-98 
Newcastle-upon-Tyne Electric Supply, Ordinary ........ 5 .. 83-101 
PreferénoB ...2.2 ae vene waa ae D od x ee pare 4 . 100-103 
Notting Hill Electric Lighting .......................... 100 123-157 xd 
4 per cent. Firs t Mort. Debs „Nos. 1-500 (Reg.) We 99-1 
Oxford Rléctric, Ordinary, 1-96 ana -14,310............ 8 ‘ 54-6 
4 per cent. Debenture Stock ................. 100 -99 
Royal Electrica] Company of Montrea. 14 per cent. First 
Shares Mortgage Debeutures ...................... - 88-101 
Smithfield Markets Electric Supply, Ltd., rd., 1-12,000.. 5 3-34 
4 per cent. Debenture STtock kg 100 . 85-90 
South London, Ordlnar nnn = 5.3 
dti. James's and Pall Mall, Ordinary, 101-80,080 .......... 5 — 14-1 
7 per cent. Free. vh ES 5 . 8-9 
per cent. D. 10 . 97-100 
Urban 5 Supply Co., Ordinary, 8-50,00 / 5 — 44-45 
5 per cen . Cumulative Preference, 50, ee 00 65 . 1-5 
Westminster, Ordinary eo D = 194154 
6 per cent. Cum. Prof., 110,101-138,261........ 5 — -64 
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paid, Last price, Name. “valde Last "us 
Electrie Railway 8.— & £ Oork Electric Tramways and Lighting Oo., Ordinary...... 10 ~ 104-104 
Central London, Ordinary *9590020020000000002099000400€90 100 eo 92 95 EX 5 per cent. Cum, Pref. OLE SL SSS vt seesdececesns 10 - 1-12 
4 per cent. Pref. 2 2 O „„ 60 „„ „„ „„ „20 0 eeseeeese ce ea 88 101 ae 4 per cent. Debentures . 100 = 100 101 
oe oe Geferred .... 2... . ccc cc ccc ccce 300 =a 85.88 Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 = E Er 
— 4 p.c. Deb. Stock (Prov. Sori Certe., y paid).. 100 - 110-113 l— 6 per cent. Pref., Nos. within 1-60,000 62 6 „ „6 „60 10 os 1 16 
City and South London rideo rae A ad ea dE 00 as 49-52 — per cent. Mort. Debs., 1-3,000, Red. ecccc0690906 100 eun 94-97 
— — 4 per cent. Debenture SO...... — TRI Inporta! Tramways Ordinary... a.s nu MT — 184 194 
ent Pret, Btook St. 0 Z dé di per cont. Deb Block . . .... 10 — 108.1 
— rh B1 92 2 2 26 2» „ e 6 0 „ „6 „% 6% „% „„ „ „ 0 e nora Isle of Thanet 0 py 8 and , Sper cent. § 
Pref e waco ese as 10 -— 1 . . 2 9 08. [] 56622 %%%%%% % %% „%%% „%%% %% „% „„ ee 
— bt oats) 7 .. . . . .. .. . . . . 10 2 413/16-4 15/16 ——— 4 per cent. Debenture Stock. — .. 100 .. aids 
4 per cent. Mortgage Debentures, Red., 1-1200.. — — p 8 Try. (180000 m rr ana prie * Pret... S. = ud 11 
Waterloo ahd Olty, Ordinary . ———— 100 ——— 4 per cent, ist Mt. Db, Stock, Red. . . . . ..., 100 — 101.1 
Metropol! pera l Trama. jue 200 001-1,815,016 1 = ti 
— per cen . Cum, 8 . *»960695000090 — 
Electric Tramways. Now General Traction, Ordinary 75 5 = te 
An lo- nt ino, 1-200, 007 6 %%% % % % e 5 as 415 xd per oen * : JJ 1% Hele. = 
: ermanent 6 per cent. Debenture Stock, 1688.... 100 .. 127.1 Oldham a oec cont Mo d 3 11. 715 (Regd.). 100 I? Ey. d 
Blackpool and Fleetwood Tramroad .............. e.a 10 „ 138-134 5 iut Oum Prat. way, Ordi. ** 5 = C ES 
Brisbane Tramway Invest., Lim., Ord., 1-75, Oo — 14-2) Perth Rl E VN : W.A. 5 per cent. 1 Mort. Deb. Stk. A he 
5 per cent. Cum. Pref., Nos. 1.75, 0000 5 X 4 oes bo de : gape cont. ort. Dob. 10 — 891 
per cent. Deb. Stk., Red., Prov. Certs. ali pd. 10 aah Potteries Electric Trac 2 1000 6010000 cessas || a 89xd 
British Columbia Electric Rallway Co. Ord. Now 120,00 100 © — $908 1 Percent, Cum. Pret., 120,000 . . . . . 10 — — 90 
on.Oum. 5 per cent, Pref., Nos, 25,001-58,600 .. 10 .. 104102 South Lerbbhire Bent a pure Btook Bor, cr Nga. 100 — 103-106 
44 per cent. 1st Mt. Debs., Nos. 1-6,250, of £40 each 40 — 102.104 v.c, xd 280.000 Orden Traction and Power Company— 
Britisb Electric Traction Ord. 1-300,000 & 60,001-90,000.. 10 ar & 94 £101 138 6 1 COCO Oe oe oe 6 0.9 099 „„ oo 1 
6 per cent. Cm. Pf., $0,001-60,000................ 10 = 10 10. 8828.09 i person poferenoo it m uU 
S per cent. Perpetual Debenture 1180 0h. Nó — neis £528,09 . 44 percent, Debenture Stock 100p.0._ 100 p.o. 
Buenos es and Be ram., » 1-100,000........ — x 
Ane " 6 per cent. Cm. Pf., ,000 ........ es D 2 83-52 xd Telephones.— 
40 B? 6 per cent. Cm. Pf., 1-27, 500 2 6 6 6 6 0 „„ eee . 5 ese M ED xd National Telephone, Preferred. 100 [d 105-106 
5 per cent. Deb. Stock, „6 „„%%%% „„ „6 „ „ „„ 100 ne -107. Deferred Stock aao „„ „„ „„ „„ „ 06% „% „ „„ „ 06% 100 oe 91 93 
Prov. Cert., all paid .................... eO... 100 a —98101 6 per cent. Cum. First 33 10 10 12 
Cape Blectric Tramways Nos. 1480, 000 55255 „„„„ „ „66 660 1 pe lí 2j — —- 6 per cent. Cum. Second Pref. * 9 9.0 mo aoas OF GO at me 10 me 10-12 
City of Birmingham Tramways, 5 per cent. Cum. Pref. .. 5 ..  445xd — per cent. Non. Cum. a. os ae as ae — 8 — 8-51 
4 per cent. lat Mortgage Deh. , 1-3, 000 (1917) .... 100 | E38. 101 xd —— 54 per cent. Deb. Stock, Red. 100 . 87 99 
Colombo Electric Tramways and Lighting, 5 per cent. 1st — 4 cent. Deb. Stock, Red... LL 100 æ 101-103 
Mortgage Debenture Stock, Red. .................... .. 101-104 Oriental Telephone and El Company 12 18/16 1 1/16 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
| Traf Miles of i 


c Returns for 


wee 
Line. e -. 
Ending. 1804. | 
m | 
Aberdeen Corporation........ Aprill6! 1,206 ` 
Ayr Corporation.............. » 16 207 
Barking Corporation....... „ 15 38 
Birkennead Corporation „ 17 1,000 
Birmingham Ways ...... » 16 269 ' 
Blackburn Corporation ...... » 15 774 | 
Blackpool Corporation „ 14 538 
Blackpool -Fleet wood Trams. „ 10 257 
Bolton Oorporation .......... „, 17 1.810 
Bournemouth Corporation. „ 15 1,148 | 
Bradford Corporation ...... ee i „ 9| 4,05 
Brighton Corporation ........ aN 881 | 
Bristol Tramways Company .. | ,, 15| 4,725 
Burnley Corporation ....... gd 9 935 
Burton Corporation .......... P oe 17 321 | 
Cardiff Corporation .......... „ 9 2184. 
Carlisle Tramways Company. ,, 18 180 
Oentral London Rallwas ae „ 16 6,597 
City & South London Railway: „ 17 2,703 | 
Cork E. T. and L. Company .. „ 14 433 
Darwen Corporation 15 210 
Dover Co lob. cs „ ͤ 16 201 
Dublin & Lucan Electric Ry... „ 17 101 
Dublin U. T., electric cars.... „ 15 | 3,774 
Dublin 8. District, Electric .. | » 15 | 799 
Duodee City Tramways ...... „ 13 892. 
Fass Ham Corporation ...... | » 16 705 
Glasgow Corporation. „, 2 157,411 
Halifax Corporation.......... „ 6 5003 
Huddersfield Corporation ....' „ 9 1,546 ' 
Hull Corporation, R 8........  ,, 16 2,047 
Ilford Corporation .......... |» 15 426 
Ilkeston Corporation ........ ho. 18 118 
Kirkcaldy Co tion. „„ 13 203 
Leeds Corporation............ | ,, 16 5,124 
1 
Liverpool Corporation........ „„ 9 10,463 | 
Liverpool Overhead Railway.. „ 17 1.629 
London County Council ...... Mar. 12 10.129 
Lowestoft Corporation ' Aprill6 143 
Manchester Corporation...... | n 11,267 
Nelson Corporation .......... | "EP Vi 103 
Newcastle-on-Tyne Corptn... „ 16 , 3,395 
Newport (Mon.) Corporation.. ` „ 16 448 
Portsmouth Corporation. » 16 1,658 
Rochdale Corporation daer gr g 18 
Rotherham Corporation . . . Mar. 17 ang 
Salford Corporation .......... Aprili, 3,912 
Sheffield Corporation ........ ` „ 17 4,392 
Baut bampton Corporation .... „, 14 515 
Stockport Corporation ...... „ 15 — 419 | 
Sunderland Corporation...... „ 17 1.119 
Wallasey U.D.O. ........... „ 15, 651 
West Ham Corporation ...... „ 14 691 
Wolverhampton Corporation. „ẽ 13 317 
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= — 61 61 — | — — — ES — — 
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MATT R E UE UE E50 JF 
, - = C , 1 , » 3 s , 
LIBE MEME NE DESEE E: s 
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, e ELE f ec. 60, , 7 ‘ À — 
725 [* 222 — 1i qum | — s — 5 
= = ES SEDEM s u Mz ENE cM T = = 
1872 | & 321 n2 B we n — = — EMI BT — = 
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; up — * ' " ! , . & x @ ; 
064 — 359 — 11714) 68 6 „ 51 156.008 19.068.318“ — —— nad 
77 — 2s 1% —— = = m pum e = 
i j 
262 | - 3 — 193 7-83 723 March ij 12,341 | 2,360,735 | 254,879 i125 !1145| 1,707 | 9-36 
-— | - 5 — ' — — — — — e — 
3877 E 4a — | — | Dec. 31 5,786 | 364,796 | 102,087 se 1855 2359 | 78 
1340 — 3417 — | 86 | 46 | March 51 126,121 | 24,555,185 | 3,429,366 |123 . 882| 2,741 | 506A 
7 Bi og | ER, 22 „ Mere 35,874 i 9,084,822 | 752,814 |095 11.2% 1630 | — 
723 - 19, + 54 | 10-75 1075 March 310 25341 4.971.337 650.224 (1 95 2,557 | 
13,174 + 237 456,0454 131 | 130% May 319,656,572 | 177,179,549 14, 008,750 |088 1125 | 5,489 b. 740g 
, | IT = = = 5 22 — 
1,186 ＋ 360, + 8,914 34 | 34 | Marchi 56,681 9,758,213 | 1,218,539 lis 1114| 1,618 | 632 
MED j+ 21 + 107) 2 19 | „ 31) 87,707A, 21,065,999 | 2,218,696 |100 | 949 8004 50 
§05 T 78 — | 1000 — — p. | — | — | = = ous | a. 
zt = VV „ n od 2e ae 
5,843 | - 719 + 833 | 77 77 5 | 81,239,719 5,775,651 1111 -1091| 3,283 | — 
| | 
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8,004 - 1,925 , +84,720 | 40 F S TEE Ug cce — — ps | zT 
— — — — i — — — — — — — — — 
12,009 |- 62: — GR -o n — en con to — | 
' i | f 
62 T 11 — 3 3 — ME — | = 2 uA = eis 
3,296 + 99 Lug 1 8 Mes 250 150,584 | 35,474,122 | 3,379,119 | 108 (1095! 4,175 ' 6-17 
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NOTES. 

Municipal and County Club.— The Right Hon. the 
Lord Mayor of London will be the guest of the club on the 
occasion of their house dinner at the clubhouse, Whitehall- 
court on Thursday, May 19. 


Institution of Mechanical Engineers. — The 
Chicago meeting of this institution will be held from 
May 31 to June 3, after which it is proposed that the 
members shall visit the St. Louis Exhibition. 


Wireless Telegraphy.— The Petit Parisien states that 
the experiments which have been conducted from the Eiffel 
Tower have been attended with encouraging results. 
Communications were exchanged with a point quite close 
to the Channel, and it is hoped that it will be possible in a 
short time to communicate with the coast or with a squadron 
manceuvring at sea. 

Glasgow University.—On the proposition of the 
vice-president, Mr. John Gavey, who occupied the chair, 
the Institution of Electrical Engineers unanimously resolved 
to communicate their congratulations to Lord Kelvin on 
his election as chancellor of Glasgow University. Mr. 
Gavey observed that hitherto this honour had usually fallen 
to luminaries of the political world, and the recognition of 
the great services rendered to science by Lord Kelvin was 
therefore very gratifying. 

South-Western Polytechnic.—The prizes and certi- 
ficates gained during the past session will be presented by 
the Earl of Cadogan on Friday, the 6th prox., when his 
lordship will also formally open the new buildings. The 
chair will be taken at 8 p m. by Mr. R. C. Antrobus. The 
distribution will be followed by a concert under the direc- 
tion of Mr. Seymour Dicker, the head of the music section. 
On the following evening a conversazione will be held from 
7 to 10 p.m., during which time the building, including 
the laboratories, workshops, etc., will be open for inspec- 
tion. There will also be scientific lectures and demonstra- 
tions, and musical and gymnastic entertainments will be 
provided by the students. 

New Books.—We have received “ Workshop Costs for 
Engineers and Manufacturers,” by Messrs. S. and F. Pearn 
(London : the Technical Publishing Company, Limited, 
21s.); “Dynamo, Motor, and Switchboard Circuits,” by 
W. R. Bowker, C.E. (London : Crosby Lockwood and 
Son, 68.) ; Notes on Alternating Currents for Students,” 
by Harold H. Simmons (London : Cassell and Co.) ; 
‘Théorie de Maxwell et les oscillations Hertziennes and 
“La Télégraphie sans Fil,” by H. Poincaré, forming the 
twenty-third volume of the Physico-Mathématique series 
of the “Scientia” publications, issued by C. Naud, 3, Rue 
Racine, Paris, price 2fr.; and Photography for All,” by 
W. J. Harrison (London: Iliffe and Sons, 1s.). 

An Incandescent Lamp Compact.—At a recent 


meeting of manufacturers in New York, the Edison 


Electric Light Company and the General Electric Company 
agreed to discontinue pending actions for infringement, 
and on their part the majority of the manufacturers under- 
took to pay the two patent-owning companies a royalty on 
every lamp sold. The parties state that the arrangement 
is not a “combine,” but a friendly working agreement to 
obviate litigation and the cutting of prices, the latter 
having been fixed. An advance in prices is hinted at in 
some quarters as a result of this arrangement, but several 
lamp concerns, including the Sawyer-Man Electric Com- 
pany, are not parties to the agreement, and it will be in- 
teresting to see the outcome. 

American Institute of Electrical Engineers.— 
We have just received the Transactions of the American 
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Institute of Electrical Engineers dated February, 1904. 
This volume is of very great interest, because it contains 
so much information on single-phase motors. Thus, the 
paper on ''Speed-Torque Characteristics of the Single- 
Phase Repulsion Motor,” by W. J. Slichter, is included, as 
is also the communication by Mr. Charles P. Steinmetz on 
“The Alternating-Current Railway Motor.” The discussion’ 
and the communications received subsequently are moat 
valuable. Another paper, by Mr. W. A. Blanck, on 
"Single-Phase Railways,” is in the same volume. This 
deals largely with the details of construction, and with 
figures of first cost for the equipment of 60 miles of single- 
track interurban railway. Mr. Blanck makes the cost of 
equipping this line on the direct-current system £98,020, 
and on the single-phase alternating-current system £74,550. 
Worked out in rates per mile, these figures become £1,655 
for the direct-current and £1,237 for the single-phase 
alternating-current system. The latter thus shows a saving 
of 25 per cent. in first cost. 


Rheinfelden.—The historic works at Rheinielden have 
proved such a success that steps are now being taken to 
obtain more power from the Rhine at this point. Our 
readers will remember that there are three falls on the 
Rhine near Rheinfelden, and that the first only has been 
used up to the present. It is now proposed to carry out 
large civil engineering works which will utilise the other 
two falls. The work will be of such a nature that the 
second and third falls will be combined, giving a head of 
from 26ft. to 40ft. according to the state of the river, 
An island in the Rhine will be utilised in the course 
of the works, and as the river here forms the boundary 
between Switzerland and Germany, one-half of the works 
will be situated in each country. It is proposed to devote 
the whole of the original works to the manufacture of 
aluminium. There is now plant of a rated capacity of 
16,800 h.p. driven by water-turbines in the station, and 


also steam-turbines of 1,400 h.p. The fact that this output 


will be used entirely in the manufacture of aluminium shows 
that the electrical process with this object is commercially 
successful. The new stations, utilising the second and third 
falls, will have an aggregate output of 30,000 h.p., and will 


distribute electrical energy throughout the towns of Basle 


and Rheinfelden respectively. 
The Institution of Civil Engineers.— At the saul 


general meeting of this institution, held on Tuesday evening, 
Sir William H. White, K.C.B., president, in the chair, the 


result of the ballot for the election of council for the 
sessional year 1904-5 was declared as follows: president— 
Sir Guilford Molesworth, K. C. I. E.; vice- presidents— 
Mr. F. W. Webb, Sir Alexander Binnie, Dr. Alex. B. W. 
Kennedy, F.R.S., and Mr. W. R. Galbraith ; other members 
of council—Mr. C. N. Bell (Wellington, N.Z.), Mr. C. A. 
Brereton, Mr. R. Elliott-Cooper, Colonel R. E. B. Crompton, 
C.B., Mr. W. J. Cudworth (York), Mr. G. F. Deacon, LL D. 

Dr. F. Elgar, F.R S, Mr. R. A. Hadfield (Sheffield), Mr. 
G. H. Hill, Mr. C. W. Hodson (Bombay), Mr. J. C. Inglis, 
Mr. G. R. Jebb (Birmingham), Mr. T. C. Keefer (Ottawa), 
Mr. A. G. Lyster (Liverpool), Mr. J. A. McDonald (Derby), 
Mr. W. Matthews, C.M.G., Sir Charles Metcalfe, Bart. 

(Cape Town), the. Hon. C. A. Parsons, F.R.S. (Wylam-on- 
Tyne), Mr. A. Ross, Mr. W. Shelford, C.M.G., Mr. Alexander 
Siemens, Mr. John Strain (Glasgow), Sir J ohn I. Thorny- 
croft, LL.D., F R.S., Prof. W. C. Unwin, B.Sc, F.R.S., 
Sir Leader Williams (Manchester), and Mr. A. F. Yarrow. 
The council have made the following awards for papers read 
and discussed before the institution during the past session : 
A Telford gold medal to Major Sir Robert Hanbury Brown, 
K.C.M.G., M.I.C.E.; a George Stephenson gold medal to 
Mr. G. H. Stephens, C.M.G., M.LC.E.; and a Watt gold 
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medal to Mr Alphonse Steiger, M.I.C.E ; Telford premiums 
to Mr. E. W. De Russett, M. I. C. E, Mr. Hugh Robert 
Mill, D. Sc., LL.D., Mr. Alexander Millar, A.M.I.C.E., and 
Mr. T. E. Stanton, D. Sc., A. M. I. C. E.; a Manby premium 
to Prof. J. Campbell Brown, D. So.; and a Crampton prize 
to Mr. L. H. Savile, A.M.IC.E. The presentation of these 
awards, together with those for papers which have not 
been subject to discussion, and will be announced later, 
will take place at the inaugural meeting of next session. 


The New York Subway Fire.—Further informa- 
tion concerning the firé which occurred in the Broadway on 
the 6th inst. in connection with the Rapid-Transit tunnel 
now in course of construction shows that,'in order to make 
way for the subway structures, the contractors had removed 
the usual protecting manhole provided by the Empire City 
Subway Companv for the conductors running in its ducts, 
and had massed the cable thus exposed in an inextricable 
tangle. To protect these cables from damage by workmen, 
the contractor had wrapped them with burlap coverings 
and surrounded them with woodwork. One of the cables 
which had been damaged was being repaired by a telephone 
splicer, who, in the carrying out of his work, employed the 
usual pot of heated paraffin, melted lead, and gasoline 
stove. Through being overheated, the paraffin took 
fire, and the flame was immediately communicated to the 
burlap about the cable and to the woodwork, the heat 
generated being intense. The burlap took fire, and melted 
off the lead covering of 2£ large telephone cables, containing 
5,250 pairs of wire, eight Western Union cables carrying 
important telegraphic circuite, five postal telegraph cables, 
a burglar alarm cable of the Holmes Electric Protective 
Company, a cable of the American District Telegraph Com- 
pany, a cable of the New York Stock Quotation Company, 
a cable of the Automatic Fire-Alarm Company, a burglar 
alarm cable of the Mercantile Electric Company, a city 
fire-alarm telegraph cable, a Gold and Stock Ticker 
cable, several circuits of the police telephone system, 
and various other circuits. The short-circuiting of the 
telephone wires overloaded the ringing generators and 
storage batteries of the Cortlandt-street central office, 
resulting in the operation of the circuit breakers. Besides 
the local service, lines to all parts of the States and Canada 
were interrupted. Through the indefatigable efforts of the 
New York Telephone Company the local wires began to 
operate again the same afternoon, and in the evening com- 
munication was restored on many of the trunk lines, whilst 
the following day saw the entire system working as though 
nothing had occurred. Incidentally, the accident exemplified 
the dependence of modern commerce upon telephonic com- 
-munication, the dislocation causing business to be practically 
suspended in many of the large New York houses. From 
an engineering point of view the fire shows the need of 
fireproof conduits for each class of conductor. The bunch- 
ing of inflammable cables tends to magnify the damage done. 


The Manufacture of Ferro-Nickel Electrically. 
Among the papers read at the Washington meeting of the 
American Electro-Chemical Society, referred to in another 
column, was one on this subject by Mr. E. A. Sjöstedt, who 
gave an account of some electric smelting experiments, of 
which we are indebted to the Electrical World und Engineer 
of New York for the following report: The problem pre- 
sented for sclution consisted in the utilisation to the best 
advantage of the nickeliferous pyrrhotite of the Sudbury 
district, with special reference to the saving of the sulphur 
and iron, as well as of nickel and copper contained in the 
ore. It was decided to hand-sort the ore at the rock-house, 
using the grade higher in copper and gangue for the 
ordinary matte smelting, and the grade low in copper and 
gangue, but high in sulphur and nickel for the ferro-nickel 
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industry. Since this latter ore with its high sulphur 
content requires a large excess of basic admixture, which, 
however, results in a slag too refractory to be kept fluid 
by the blast-furnace heat, it was decided to try an electric 
furnace process. Mr. Sjóstedt described various preliminary 
experimenta. The final furnace used is shown in the accom- 
panyingillustration,andcontainga rectangular water-jacketed 
body case, A B, with refractory lining, A' B°, provided 
with a slag notch, H, vent holes, a°, and stroke holes, b°, 
a water-jacketed bottom frame, C, held removably on that 
body, and provided with a refractory lining on a plate, Cl, 
screwed to that frame, and having a tapping hole, I, pro- 
vided in one of the ends; a cover of refractory material, 
D, having feed and vent holes, d and d!, and opening for 
the electrode; an upper electrode, K, and a bottom elec- 
trode, L, embedded in the bottom lining, C", and its ends 
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in contact with the metallic frame of the bottom. In this 
furnace ferro-nickel was made for several days from poorly- 
roasted ore (with about 3 per cent. sulphur and about 
55 per cent. iron) at the rate of 60lb. per hour with an 
electric energy of 108 kw. With a furnace of 300 h.p or 
500 h.p., which would be more economical, 206 h.p. would 
probably suffice for obtaining a gross ton of ferro-nickel per 
24 hours. He gives an estimate of the cost, from which he 
concludes that a profit of over 5dol. per ton of metal produced 
could be obtained. The process has, however, not yet been 
established on a commercial scale. 

The Telegraphic Transmission of Handwriting 
and Pictures.—Prof. Cerebotani, of Munich, recently 
lectured at the Berlin Urania on the interesting tele- 
graphic apparatus designed by himself. After continuously 
improving his invention for many years past, Cerebotani 
finally tested the same on the telegraphic lines connecting 
Munich and Augsburg, Milan and Rome, Milan and Turin, 
and finally Munich and Berlin, the resulta being quite satis- 
factory. It is intended to apply the system to wireless 
transmission of pictures, etc., which would be particularly 
easy on account of the exceedingly small current intensities 
(about two milliamperes) sufficient to actuate the receiving 
apparatus. The electromagnetic arrangements consist of 
four coils, comprising two windings each and crossing one 
another on a small board. According as the currents put 
into these coils are more or less strong and of the same or 
of opposite directions, an encrmous quantity and variety 
of currents may be generated in both directions, result- 
ing in corresponding electromagnetic effects. The nearly 
unlimited number and variety of these current impulses is 
the most important feature of the apparatus, while the 
receiver shows a similar arrangement. In the case of the 
apparatus being used as a type-printing telegraph, the 
metallic types embedded in a non-conductive substance 
obviously play the most important part with the trans- 
mission. In this case the apparatus does not, however, 
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seem to afford any special advantages as compared with 
the Hughes apparatus, apart from the possibility of its 
being operated without wires. The Cerebotani apparatus, 
on the other hand, is likely to assume a much higher 
importance as a fac-simile telegraph. In the latter case 
the sending apparatus contains a pen, carried over the 
paper by means of a system of co-ordinates, and to which 
corresponds a similar device in the receiving apparatus, 
which, however, is susceptible of being modified or reduced. 
The system of co-ordinates is embodied by two bars crossing 
each other at right angles, and being provided each with a 
slit where the other is made to slide. By means of this 
device for guiding the pen the latter may obviously be 
conveyed to any point of the writing paper, producing at 
each point the current impulse corresponding to the same, 
and which will cause the pen placed in the receiving 
apparatus to record this point at the identical place in 
the receiver. Some practice, it is true, is required to 
handle the apparatus. A speed of 100 letters per minute 
seems to be quite practicable, and the apparatus may be 
used wherever a Morse apparatus is being employed. It 
may even be connected to a telephone, and used simul- 
taneously with the latter. The range of transmission scems 
to be practically unlimited. In the case, however, of any 
drawbacks being met with in this connection, relays would 
have to be resorted to. 


London Trafüc Commission. — At the resumed 
sitting of the Royal Commission last week Mr. John Gavey 
(vice-president, Institution of Electrical Engineers), engi- 
neer-in-chief of the Post Office, who superintended the 
provision of telephones for London, and designed the plan 
on which the work was done, stated that underground 
ducts had been constructed for nearly 60,000 subscribers 
in the City, Mayfair, Hampstead, Westminster, and Ken- 
sington. The Postmaster-General was willing to carry 
out street work in the night, but any attempt to confine 
it to the night-time would be quite impracticable, as the 
work would be protracted, and it could not be done efficiently. 
He also considered as impracticable the suggestion that diffe- 
rent undertakers should carry out their work simultaneously. 
Mr. Alfred Willis, formerly general manager to the South- 
Eastern and Chatham Railway, and now a director of the 
Baker-street and Waterloo Railway, had come to the 
conclusion that it was too late for Parliament to lay down 
any general scheme for providing railway accommodation 
or traffic facilities within the Metropolis. He expressed 
the opinion that the present congested state of the streets 
was likely to improve, as it was partly attributable to the 
large number of improvements in progress. He considered 
that the requirements of the City and the West-end were 
substantially met by the existing tubes and the "buses. 
The latter served a class of passenger which the tubes did 
not—the “in and out” passenger. The best means of 
providing for suburban traffic was to encourage the railway 
companies to supplement their services by tramway connec- 
tions as feeders. Tramways, or street railways, might even 
in some cases be of standard gauge, so as to permit the 
street railway cars running on to the metals of local, main, 
or branch railways. He believed in mutual running powers 
over the different tramway systems, but deprecated muni- 
cipal ownership. In regard to workmen’s trains, he was 
disposed to favour moderate subvention by the County 
Council or local authorities. He outlined a scheme 
for a tribunal, which he said could be formed by 
an amalgamation of the lay members of the Railway 
and Canal Commission and the Light Railway Commission. 
Sir Robert Hunter, solicitor to the Post Office, gave evidence 
as to the powers of the Pastmaster-General to break up 
streets, The procedure which the Postmaster-General was 


compelled to adopt by the Telegraphs Act was much more 
cumbrous and tedious than that which was applicable to 
gas and water companies, as he could not break up any 
street for the purpose of placing telegraphs under it without 
obtaining consent from the road authority, or, in default of 
that, leave from the county court judge or magistrate. 
With one or two exceptions, the Postmaster-General had 
had no difficulty in arranging with the several road 
authorities for the construction of telephone works in 
London. The cable ducts for this work were laid so that 
additional cables could be led in through manholes without 
any further disturbance, and practically the only necessity 
for breaking up a street now arose in the case of connecting 
new subscribers. Every care was taken to reduce inter- 
ference with traffic to a minimum, and to consult the views 
of the local authorities. 


The American Electro-Chemical Society.—The 
meeting of this institution was held on the 7th, 8th, and 
9th inst. at Washington. The social features included a 
reception by President Roosevelt at the White House, a 
smoking concert and a banquet, speeches being delivered at 
the last of these by Dr. Wiley, Prof. H. 5. Carhart, 
Dr. J. W. Richards, Colonel Reber, Mr. C. J. Reed, and 
Dr. Needham. It was decided to hold the next meeting in 
September, during the week of the International Electrical 
Congress at St. Louis. Dr. F. A. Wolff, of the National 
Bureau of Standards, read a paper on “Standard Cells.” 
In view of the fact that the advisability of an international 
agreement concerning the fundamental electrical units will 
be discussed at the International Electrical Congress, the 


author gave a review of the main points which are to be 


taken into consideration in connection with this question. 
He considered that only two of the units should be defined; 
the third one follows from the others by means of Ohm's 
law. As its definition can be easily made perfect by slight 
modifications, the ohm should be one of the two fundamental 
units to be defined. The author believes that the Weston 
will replace the Clark as the standard cell, because of its low 
temperature coefficient and the absence of hysteresis. He 


described a new electrolytic method of preparing mercurous 


sulphate by means of a mercury anode and a mercury 
cathode, with an electrolyte of sulphuric acid. Its grain 
structure is such that there is no probability of its influencing 
the EM.F. In conclusion, the author expresses the 
opinion that a Weston eadmium cell with saturated solution 
should be used for establishing the second unit. A paper 
was read on “Economic Balance in an Electrolytic Copper 
Refinery," by Mr. Lawrence Addicke, an account of which 
we reproduce from the Electrical World and Engineer of New 
York. The author pointed out the close interdependence 
of the relations between various factors which form the 
economie balance in an electrolytic copper refinery. He 
separated the problem into three variables—tank resistance, 
age of electrodes, and current density. Tank resistance is 
made up of metallic conductors, contacts, anode slimes, 
counter E.M.F. due to concentration changes, electrolyte, 
and a negative quantity due to imperfect efficiency. He 
discussed these various factors in detail. Concerning the 
temperature coefficient, he remarked that it is large, and 
that it is necessary to strike a balance between power 
saving, cost of heating, increased contact losses, and 
inereased cost of keeping the copper contents of the elec- 
trolyte down to the required figure. Concerning the 
question of age of electrodes, much depends upon whether 
or not the refiner is charged with interest on the metals 
tied up in the process. Finally, from the standpoint 

current density the problem becomes largely one of output, 
In the light of this multiplicity of relations, it is easy 
to see why no two refineries use just the same current 
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densities, temperatures, etc. A difference in the cost of 
labour or power or supplies would tip the economic balance 
to a new reading at once. Finally, the lowest cost per ton 
may not be the cheapest cost per ton. This apparent 
paradox is due to the fact that with a current density 
somewhat greater than that giving the lowest cost per ton, 
the output may be sufficiently inereased to give greater 
earnings in spite of the higher cost per unit. 


Electric Mining in the Transvaal —The reports 
of the Government mining engineer for the years ending 
June 30, 1902 and 1903 respectively, on the electric 
mining installations in the Transvaal are reprinted as 
appendices to the minutes of evidence taken before 
the Departmental Committee on the Use of Electricity 
in Mines. The first of these reports gives much 
useful information as to the development of electrical 
mining plants in South Africa. They show, for instance, 
that at the middle of last year the direct-current motors 
employed in the mines had an aggregate output of 
8,196 h.p, whereas the three-phase motors had an 
aggregate output of 9,132 h.p. It is the first year that 
the aggregate output from the three-phase motors 
exceeded that from the direct-current machinery, but, 
owing to the large expansion in power distribution, 
nearly all extension work is being done on the three- 
phase system. One of the largest companies in the field 
is the Rand Central Electric Works, Limited, whose rate for 
power is briefly as follows: 2d. per anit for a load of 
10 hours per day; 1°41d. for a load that is constant 
throughout the 24 hours. The company also charges per 
brake horse-power, and here again the rate varies with the 
number of hours used per day. For uninterrupted use 
throughout the 24 hours the charge is £3. 17s. per month, 
which includes the maintenance of the motors. This price 
comes down to 42s. if the motors are only used for 
10 hours per day, and if the maintenance is done by the 
user. This company had under construction in June of 
last year a power line using current at 10,000 volts for the 
Geduld gold mines. The line will be the property of the 
Geduld Proprietary Mines, but it is being constructed by 
the Rand Central Electric Works. It is intended for 
working, eventually, a considerable portion of the 
machinery on six new large mines (Geduld sub-com- 
panies). This overhead electric line will be constructed 
according to the following provisions: (1) For the support 
of the copper conductors iron posts will be used of Siemens 
and Halske pattern, 24ft. high; (2) the wire conductors 
or mains will be at least 18ft. above the level of the 
ground traversed; (3) for the protection of the electric 
copper conductors, the posts will carry four galvanised steel 
wires parallel to the said conductors; (4) the two lower 
steel wires will be joined by transverse wires at a distance 
from each other not exceeding ‘ft., so that in the event of 
the copper conductors breaking the latter will be caught in 
the network so formed ; (5) all such steel wires will be put 
in efficient connection with the earth at every supporting 
pole; (6) uncovered bare copper conductors will be used of 
0'11 square inch of copper section, which at a current 
density of 2,000 amperes per square inch would allow 
220 amperes to run through the main, while, according to 
the estimate, not more than 115 amperes will be required; 
(7) the distance between every two conductors will be at least 
28in.; (8) at all crossings of public roads, ways, or paths the 
poles will be lengthened so that the wires will be 22ft. 
above the level of the ground traversed; (9) in all cases 
where the nowly- to bo. construeted conductors are required 
to cross low-tension conductors, the former will be suspended 
above the latter, and will be at right angles to them ; (10) 
the poles will be at a distance from each other of not more 
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than 90ft.; (11) the mains, sub-mains, and all conductors 
whatsoever will be efficiently protected by lightning 
arresters. 


A Long-Span Transmission Line.— We have 
abstracted the following description of a long-span trans- 
mission line from an article by Mr. B. Wiley in the Elec- 
trical World. The line in question is used in connection 
with a 250-volt power supply from the Carrie furnaces over 
the Monagahela River to the Homestead Steelworks. In 
order to cross this river a span of practically 1,000ft. was 
required, and, after caleulation, this was found to be more 
economical than either a cable in the river bed or the 
increased length of line to go down the river to a bridge 
and then up the other side. Four aluminium cables each 
of 800,000 circular mils are anchored on to steel structural 
towers on either sideof the river. The detailsof the anchorage 
of the cables to these towers are shown in this illustration. 
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The cables were cut to the required length and furnished 
with aluminium sleeves, A, which were clamped to the 
cable under hydraulic pressure. These sleeves on opposite 
ends are threaded right and left handed respectively, and fit 
copper clevice bolts, B. C is a steel forging and D a strain 
insulator. E is a steel tension bolt for adjustment of sag 
and F represents portion of tower. The leads to and from 
the cable aro flexible stranded wire, and the connection was 
made by flaring the ends, wrapping them about copper 
clevice bolte, B, and then soldering. The author calculates 
that aluminium was the right metal to use, and that it had 
only 48 per cent. of the weight of a copper cable of equal 
conductivity and 60 per cent. more strength. The load to 
be carried was 800 amperes and the permissible drop 
40 volts. The other details connected with the design of 
the cable were that the maximum sag at 212deg. F. should 
not exceed 35ft. The maximum wind pressure was taken 
at 40lb. per square foot, the minimum temperature at 
20deg. F., and the probable ice coating at lin. With the 
cable used the weight per foot run with this ice coating 
works out at 1:125lb. From the formule for the catenary 
curves, the author then calculates what the sag will be 
at 20deg. F. below zero, provided it is adjusted to have 
the 35ft. deflection at 212deg. F. This deflection in the 
winter would be 18 öft., which corresponds to a maximum 
tension of 29, 400lb. As the ultimate tensile strength of 
this section of cable is 28,008lb., it will be necessary to 
slack off the cables during the winter and to take it up 
again in the spring, in order that the maximum deflection 
may not be exceeded in the summer. While the details of 
the line have been well looked into, we are surprised that 
such a low factor of safety has been allowed, and should 
have expected that the elastic limit of the material will be 
exceeded under climatic variations of temperature. 

An Investigation of the Gases Occluded in and 
given off from Radium Bromide.—4As pointed out 
by Profs. Dewar and Curie in a paper read at the meeting 
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of Jan. 25 of the French Academy of Sciences, 0'4 grm. 
of pure dried radium bromide were left for three months 
in a glass bulb communicating with a small Geissler tube 
and a mercury gauge after a rather perfect vacuum had 
been made in the apparatus. Now an evolution of gases 
was found to take place quite spontaneously during these 
three months, this evolution being proportional to the time 
and as high as one cubic centimetre per month at atmo- 
‘spheric pressure. According to the spectroscopic examina- 
tion made with a Geissler tube, there was only hydrogen 
and mercury vapour present in the tube. A small amount 
of water may be supposed to have been introduced in the 
tube along with salt and to be decomposed gradually under 
the action of radium. The same specimen of radium 
bromide was conveyed to Prof. Dewar’s laboratory at the 
Royal Institution, England, in order to be used there for 
measuring the evolution of. heat at the boiling temperature 
of liquid hydrogen. The radium bromide was introduced 
there into a quartz bulb, fitted with a tube of the same 
substance. After the vacuum had been made in the bulb, 
the quartz tube was brought to a red heat, when the 
radium bromide was found to melt. On further pump- 
ing by means of a mercury air pump, the occluded 
gases as given off during the heating were collected. 
The gases sucked by the pump traversed, before 
entering the latter, three small U-shaped glass tubes, 
dipping into liquid air and arresting the greater part of 
tbe radium emanations, as well as the less volatile gases. 
The gases sucked by the mercury pump and collected above 
mercury in a glass testing tube were next examined by 
Dewar. Under atmospheric pressure they occupied a 
volume of 26 cubic centimetres, and proved to contain 
part of the radium emanation carried along by them and 
rendering them radioactive and luminescent. The proper 
light emitted from the testing tube filled with gas, after 
three days’ oxposure in a photographic quartz spectro- 
scope, gave a discontinuous spectrum, comprising three 
lines coinciding with the origin of the three main bands of 
nitrogen—namely, 3,800, 3,580, and 3,370. During these 
three days the glass tube assumed a dark-violet coloration, 
while half of the gas volume was absorbed. After intro- 
ducing the gases into a Geissler tube, nitrogen bands were 
also obtained on causing the latter to be traversed by 
electric sparks. On condensing nitrogen in liquid hydrogen 
a stronger vacuum was obtained than in the Geissler tube, 
so that the spark indicated only the presence of hydrogen. 
The quartz tube containing the radium bromide was after- 
wards melted and freed from any occluded gases; then it 
was sealed up in an oxy-hydrogen blow-pipe, while the 
pump was allowed to act, then the tube was sent back to 
Paris. Mr. Deslandres now undertook (about 20 days after 
the tube was sealed up) a spectroscopical research of the 
same. As stated by Deslandres, the internal gas, on being 
illuminated from a Ruhmkorff coil by means of two small 
paper covers, surrounding the two ends of the tube, would 
give the whole of the helium spectrum; even after an 
exposure of three hours no other lines than those of this 
gas could be observed in a photographic quartz spectroscope. 
The proper light given off spontaneously from the radium 
tube without any induction coils gave always a continuous 
spectrum without any dark or bright lines. It is true that the 
spectroscope used possessed only a slight power of dispersion. 


Transformer Efficiency Curves.—Mr. A. E. 
Kennelly contributes an interesting article to the Electrical 
World on the form of efficiency curves of potential trans- 
formers. In order to simplify the matter, he assumes that 
under load the hysteresis and eddy-current losses are the 
same as when the transformer is excited only. This is not 
quite correct, but ig not sufficiently so far out as to affect 


the result for practical purposes. The other loss is due to 
the resistance of the cable coils increase as the current 
squared —i. e., as the output squared. Hence the efficiency, 
n, Of the transformer, as represented by the system of 
Fig. 1, will be 
n = „ 
ei 

where e: is the input at primary terminals in watts, p the 
constant excitation loss in hysteresis and eddy currents 
(watts), while i? 7 is the copper loss in both windings taken 
conjointly. From this formula Mr. Kennelly goes on to 
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show that tho efficiency curve can be divided up into two 
portions, one of which represents the copper loss in the 
form of & straight line, while the other—the rectangular 
hyperbola—represente the excitation losses. This hyperbola 
is represented by the dotted curve E C G in Fig. 1, while 
the inclined line À D represents the copper losses due to the 
resistance of the coils. Combined together we get the curve 
E a cfg, which is the efficiency curve of the theoretical trans- 
former in question. The curves for an actual transformer 
are shown in Fig. 2. The whole matter is summed up by 
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Fic. 2. 


the following three conclusions: (1) the efficiency curve of 
a constant-potential transformer is an acute hyperbola ; (2) 
the point of maximum efficiency corresponds to equal 
excitation and I? R loss, or equal losses in iron and copper ; 
(3) the drop of pressure in resistance in the transformer at 
maximum efficiency is half the drop of efficiency. It can 
be shown that these propositions also hold when the curve 
is drawn to output as abscisse instead of input. Similar 
reasoning applies to constant-potential shunt motors and 
generators, subject to somewhat greater limitations in 
accuracy, 


~ 


666 


THE ELECTRICAL ENGINEER, APRIL 29, 1904. 


TYPES OF DIRECT-CURRENT LOW - TENSION 
SWITCHGEARS. 
BY W. E. WARRILOW, A M.LE.E. 
(Continued from page 69.) 


The cellular or pigeon hole type of switchgear introduced 
by Mr. Ferranti, and so successfully applied by him for 
controlling high and extra high voltages, has also been 
modified to meet the requirements of low-tension work. 
The construction is too well known to need description 
here, and for the present purpose it will be sufficient to 
state that little or no difficulty has been experienced in 
adapting it for the control of direct current. If it succeeds 
ia replacing gears of other makes in the same manner 
which it has done in the field of alternating-current work, 
it will supply a long-felt want in dispensing with the hideous 
arrangement of couplings which now seems inseparable 
from those forme of board having connections at the back. 
The design of this type of board is well suited for accom- 
modating in a neat manner the multifarious connections 
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which have always to be dealt with when controlling low- 
tension currents. If the designs which have already been 
put forward meet with the general approval of engineers, 
there would seem every prospect of the arrangement of 
direct-current boards being simplified and standardised. 
Fig. 10 represents a typical board accommodating three 
dynamos, one motor, one Highfield booster, and four 
traction feeder panels. The frame consists of four 2in. 
horizontal slate slabs cemented into the wall and divided 
by vertical division slates into a number of separate com- 
partments, each of which accommodates some particular 


fitting of the board. Commencing at the bottom (above 


the regulating table) with the dynamo panels on the 
right - hand side, two cells per machine are provided, 
and the lowest is fitted with ammeter and automatic 
device. Above these are a knife switch and carbon 
break circuit breaker respectively, the latter being 
automatically opened by the attachment in the cell 
directly below it. The topmost pigeon holes accom- 
modate sections of 'bus bar (lighting and traction) and 
change-over switches for connecting the machines below 
to either bar. The centre of the board is fitted with record- 
ing ammeters and Board of Trade panels, while the left- 
hand portion is devoted to the traction feeders, These are 


Lighting and Traction Gear, Cellular Form (Ferranti). 


each provided with ammeters, carbon circuit breaker, 
kicking coil, and lightning arrester. The lower portion of 
the gear is occupied by a regulating table extending the 
whole length of the board. The right-hand portion accom- 
modates hand-wheels for operating the regulating resist- 
anoes, and the field-breaking switches are aleo mounted on 
the front vertical slab of the table. The negative switch 
for the motor is also fixed to this slate, and adjoining it in 
a separate compartment are the field switch and fuse release 
awitch for the Highfield booster. The left-hand section of 
the table is fitted with lightning arresters and kicking coils 
for the traction feeders. 

The board described above is one of the earliest forms of 
this construction, and is generally used for currents up to 
about 500 amperes per panel. hen the load exceeds this 
amount, the carbon break switches are replaced by a circuit 
breaker in which the arc is dispersed on a pair of horns 
mounted at the top of the gear. Fig. 11 represents four 
traction feeders fitted up in this manner. The cellular 
principle is still adhered to, and the upper part is divided 
into spaces in which the horns are fixed. Directly below, 
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on the underside of the supporting horizontal slates, are the 
bus bars, and connection is made 11 these to an ammeter 
resting on this second slab. This instrument pluge into 
contacts at the back of the panel and can readily 
withdrawn at any time, as its shunt is placed directly 
between the prongs at the back of the case. The 
middle cells are devoted to the switch mechanism and 
operating handles. A special feature of this device is the 
free handle, which has been introduced to combine in one 
complete circuit breaker the functions of a separate single- 
pole switch and automatic device. The main body of this 
switch comprises a pillar securely bolted to a supporting 
casting cemented in the third slate in porcelain insulators. 
A system of links and levers is employed coupling up with 
the main handle, which when raised imparts a vertical 
motion to the laminated contact fixed to the top of 
the switch mechanism. This contact merely serves the 
purpose of bridging two terminals fixed in the slate at the 
top of the panel, consequently there are no moving connec- 
tions necessary. The mechanism can be tripped by a 
trigger projecting forwards from the front of the switch, 
over an adjustable release pin which passes through the 
slab and engages with the automatic device in the panel 
below. This latter consists of a cast-iron box in which a 


— 2 


— ——— D rr a o IUe — — c 25 Sar um 


THE ELECTRICAL ENGINEER, APRIL 29, 1904 667 


is similar to the ammeter in that it can be withdrawn from 
its cell for examination at any time. It will be seen that 
the switch proper comprises (1) the horns at the top of the 
board, (2) the switch mechanism and main contacts in the 
central cell, and (3) the automatic tripping coil in the 
bottom panel of the board. The circuit breaker can be opened 


| FE. 


— > = 
—— . ——— — — ——— 


Fic. 11 —L.T. Horn Break Switch Panels (Ferranti). 


Fic. 13. -Lighting and Traction Generator Board (Ferranti). 
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Fie, 12. Combined Lighting and Traction Gear (Ferranti). 
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coil and soft iron plunger are fitted, the contacts from the or closed by the handle alone, but should there be anythin 
coil projecting through the back of the case for plugging | wrong on the line the release mechanism is at once tripped, 
into fixed clips at the wall end of the panel. This device | and the circuit breaker will act quite independently of the 
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handle, even if this be retained in the grasp of the switchman. 
For machine panels a similar arrangement can be employed, 
but the circuit breaker is designed for operating on the 
passage of a reverse current. In this case a small relay 
magnet is employed to close the circuit of a coil shunted 
across the terminals of the mschine, the relay swinging 
over from a vertical position to complete the circuit. The 
device needs resetting after it has come into operation. 

Fig. 12 represents a typical assembly of panels on the 
cellular principle for controlling lighting and traction 
generators. In the foreground are the traction feeders and 
Board of Trade panel. The middle distance is occupied 
by the gear controlling the generators, balancers, and 
lighting feeders, the latter being at the extreme end of the 
board. Duplicate 'bus bars are provided with change- 
over switches for coupling the generators with either set of 
bars. Wattmeters are inse in the bars between the 
generators and both the lighting and traction feeders, so 
that the total energy delivered to each may be registered 
separately. Fig. 15 is a nearer view of the same gear with 
the division pieces removed to show the change-over switches 
and contents of the switch panel. The equaliser switches 
and recording instruments can also be pany seen on the 
regulating table. The horizontal slab of this latter is fitted 
with hand-wheels for the regulating resistances, though 
these are not in position. Provision is also made for a 
portable voltmeter, which can be plugged into sockets 
corresponding to the terminals of each generator, for 
paralleling purposes. The instrument has two scales per- 
mitting of a coarse and then a fine adjustment of the 
machine voltage when switching in. 


(To be continued. ) | 


WIRELESS TELEGRAPHY. 
BY R. G. BLAINE, M.E, A.M.LC.E, ETC. 
(Continued from page 630. ) 
SYNTONY. 

A body vibrating in a medium usually gives rise to 
waves, the intensity of the waves depending on the rapidity 
of the alternation. Thus we may have a very slow pulsa- 
tion, say of the air, of great amplitude, producing little 
effect except perhaps the alternate rise and fall of a sensi- 
tive pressure gauge, whereas a rapid pulsation of the air 
gives rise to a loud noise or a musical note. The pulsations 
may even be so rapid that our ears fail to distinguish the 
sound produced ; thus at each end of the scale we fail to 
perceive the effect of the vibrations. So it is with etheric 
vibrations. A etic alternation of sufficient rapidity 
induces an alternating electrostatic field, and energy is 
given out, whereas a slow alternation gives rise to prac- 
tically no electrostatic effect. In the latter case little or no 
energy is emitted, or, rather, it nearly all returns to its 
source. For a progressive wave half its energy must be 
static and half kinetio—in ordinary current induction the 
energy is all kinetic, It seems, therefore, that the rapid 
vibrations are the most advantageous if we wish to 
transmit a message to a distance, but for great distances 
the rapid waves of small length are too easily prevented 
from reaching their destination by “screening,” whereas 
for slow vibrations obstacles, if not of iron, have little 
effect, even conductors not having a serious screening 
effect if the vibrations are slow enough. To detect the 
electric vibrations, a form of detector is necessary, and some 
of these have already been referred to. But the importance 
of the receiver being in tune with the vibrations it is 
intended to detect was pointed out by Dr. Lodge in 1890, 
as deduced by him from an experiment with Leyden jars. 
For telegraphic purposes the Leyden jar is replaced by a 
condenser, the circuit of the jar being repl by a large 
horizontal coil of wire, the frequency being lowered by this 
means to some thousands or even hundreds per second, 
so that an ordinary telephone might be used as a receiver 
in a shunt to the receiving condenser. Instead of the 
etheric oscillation produced by the spark of a coil, an 
alternator or source giving an alternating current may 
be employed. The importance of accurately tuning the 


receiver to its alternating dynamo or source is now recog- 
nised by all, and was fully explained by Dr. Lodge, who 
illustrated the matter by noting the analogous quantities 
as follows: electric—self-induction, resistance, capacity ; 
mechanical—inertia, viscosity, elasticity (Proc. Inst. E. E., 
vol. 27, p. 809). 

A mechanical idea of an alternating circuit without con- 
denser is given by Dr. Lodge. It is that of a truck on 
level rails pulled and push mere Aad a piston. To 
vary the resistance the truck could be ed, to increase 
the self-induction the truck might be loaded, but to represent 
capacity we must imagine the truck fitted with a spring 
recoil tending to return the truck to its mean position. 
The truck has now—by the insertion of the springs—a 
period of vibration or oscillation of its own, and if disturbed 
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it will swing to and fro a certain number of times per 
minute, gradually coming to rest. To keep it in alternation 
without springs a great amount of energy was required and 
wasted, and a very strong push and pull by the piston ; 
whereas with the springs, if only the push and pull are in 
tune or synchronism with the natural period of oscillation 
of the truck, comparatively little energy is required, that 
stored in the springs at each compression being nearly all 
given out again at the next forward movement. So even a 
very slight push, if given at proper intervals, could set 
the truck in violent oscillation. Thus, in the electric 
vircuit, the analogue of force of the springs is the 
voltage at the terminals of the condenser ; the analogue 
of current is velocity of the truck as it passes the 
mean position. Without the condenser the oscillations 
are feeble if there is considerable self-induction in the 
circuit, and without plenty of self-induction the magnifica- 
tion of voltage at the right frequency is small. With large 
self-induction and small resistance it would be possible (as 
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in an enormous copper coil) to multiply the applied voltage 
thousands of times, so as to burst any condenser. Dr. 
Lodge concludes that in an unaided self-induction process, 
it is impossible to work well over really long distances 
without proper syntony or tuning unless an extravagant 
amount of power be employed. The elements of the 
mathematical side of the theory are also given by Dr. Lodge, 
who describes some methods whereby the tuning may be 
effected. As regards receivers, if the current is of the 
interrupted kind, a coherer may be a at a as a shunt to 
the receiving condenser, and a relay worked by the signals 
so obtained. For the more sinuous law current of an 
alternator the ordinary coherer is hardly sensitive enough. 
Thus when an alternator is employed to produce tbe etheric 
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oscillations, the receiving circuit must be modified, as a 
filings coherer is unsuitable. A telephone may be used. 

One method suggested by Dr. Lodge is shown in Fig. 27. 
M is the magnifying telephonic arrangement, K a con- 
denser of about 20 microfarads capacity, H the thick-wire 
winding of a hedgehog transformer inserted as extra self- 
induction. The telephonic magnifiers were not found so 
satisfactory as reed or tuning-fork magnifying telephones 
with only a 3 of carbon contacts. The coil is 
bere hung to a or fork of definite pitch, and also 
carries & pellet of carbon which presses lightly on another 
fixed pellet, thereby acting as a single-contact microphone. 

The tuning-fork telephone, which responds only to one 
definite note, is an apparatus which seems to promise the 
much-wanted secrecy for ether wave telegraphy. The vibra- 
tions of a en pua 1 may be magnified and used 
to ring a bell or work a Morse printer, as in the phono- 
phorie receiver of Mr. Langdon Davies. 
_ Another important improvement introduced by Dr. Lodge 
is shown in Fig. 28, where & condenser is shunted across 
the terminals of the receiver R to take up the extra oscilla- 
tions. The syntonic responder, M, is also used. 

Marconis Methods of Securing Syntony—Mr. Marconi 
read a paper before the Society of Arts in May, 1901, in 
which he described various methods by which tuning could 


i Fic. 29.— Early Form of Marconi Transmitter. 


be effected. With simple vertical wires connected directly 
to the coherer at receiver, and spark gap at the transmitter 
(Fig. 29), no tuning of any consequence is possible. If 
the aerials were very different in length, a certain amount 
of selection was possible. Thus two stations five miles 
apart, using aerials 100ft. long, would not interfere with 
two other stations, with aerials 20ft. long, two miles from 
one of the first-named stations. The method adopted by 
Mr. Marconi in or after 1898 of connecting the receivin 

aerial to earth throtgh the primary of an induction coi 
or transformer instead of to the coherer, and of connecting 
the ends of the coherer to the secondary of the same, 
also shunting across the coherer an adjustable condenser, 
the whole forming a resonator tuned to respond to the 
given waves, was an important advance. This method is 
shown in Fig. 30. The importance of this tuning was 
illustrated by Mr. Marconi by an example in which bell- 
des d gave their impulses to the ropes in proper time, 
and thus succeeded in ringing heavy bells with a com- 
paratively small expenditure of energy. The heavier the 
bell the slower the impulses had to If the impulses 
were wrongly timed i. e., untuned—the bell did not ring. 
The same sort of thing happens in a very small fraction 
of a second if we try to induce electrical oscillations in 
a good resonator. If the resonator be of the persistent kind, 
we must apply a large number of properly timed or tuned 


electric oscillations from a persistent oscillator in order to 
properly affect the resonator. A vertical conductor like a 
round wire is not a persistent oscillator. Its capacity is 
small and its power of radiating great, so that the oscilla- 
tions which take place in it are rapidly damped. In this 
case receivers or resonators differing in pitch «will respond. 
It has been found that the best results are obtained when 
the length of the secondary of the receiving induction coil 
is equal to that of the transmitting wire. Many methods 
are described by Mr. Marconi, who mentions, among other 
things, a steam motorcar fitted up with wireless apparatus 
for field service, aerials being dispeused with. On the roof 
of the car is p a cylinder, which can be lowered in 
travelling, its height being about 6m. to 7m. (19'7ft. to 
23ft.). 4 250m. (10in.) spark induction coil, worked by 
accumulators and taking about 100 watts, is used for trans- 
mitting, and the accumulators can be recharged by a small 
dynamo worked by the car motor. By this means com- 
munication was carried on with a syntonised station 51 miles 
distant. Signals may be transmitted to a considerable 
distance when the cylinder is horizontal. 

Cylinders Instead of Aerials.—Mr. Marconi has found, as 
already stated, that good radiators can be constructed with 
cylinders of moderate height instead of aerials. Fig. 51 
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Fig. 30.—Syntonic Receiver (Marconi). 


shows these copper cylinders, the inner being connected to 
earth with an air space between the cylinders. The outer 
cylinder is connected to one side of the spark-gap through 
a variable inductance, the other side being connected to the 
earth-wire of the inner cylinder. The source of energy is 
in the primary circuit of a transformer, the secondary of 
which is connected to the two sides of the spark-gap as 
shown. The capacity of the radiator is large, and the 
energy set in motion by the spark discharge cannot be all 
radiated in one or two oscillations, but forms a train of 
waves such as is required. . The receiver is very similar to 
the transmitter, having similar cylinders, the receiving 
induction coil or oscillation transformer being placed where 
the spark-gap is in Fig. 31, and capacity being provided, 
by which the receiving circuit is tuned to the period of the 
transmitter. We believe Mr. Marconi used concentric 
cylinders in his experiments between Poole and St. 
Catherine’s Point (31 miles) in the spring of 1900. It has 
been stated that to secure good effects with cylinders some 
means of directing the waves is necessary, as electrostatic 
induction is here of importance (M. Emile Guarini in the 
Scientific American (Supplement), April 25, 1903). 

Mr Marconi states that he believes the days of non-tuned 
etheric signalling are numbered. The ether about the 
English Channel, and, indeed, elsewhere, owing to wireless 
activity, has become exceedingly lively; an untuned 
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receiver keeps picking up messages, or parts of messages 
from various sources, and these often interfere with the 
message one is trying to receive." Mr. Marconi adds, “ I 
am now prepared with syntonic apparatus suitable for com- 
mercial purposes." This statement was also authenticated 
by Dr. Fleming, who said, “ Mr. Marconi has not only con- 
structed a receiver capable of receiving trains of waves, 
but also capable of nof receiving those not adapted to it.” 
Yet people about the English Channel are said to give 
trouble in connection with Mr. Marconi’s messages. They 
also say that they can pick up the said messages. The explana- 
tion of the latter probably is that a “slack” system with 
small capacity is like a very weak spring, and will respond to 
oscillations of almost any wave-length. Such a system will, 
probably, receive almost any message sent out within a 
certain radius of it, but if two or more messages are 
sent out simultaneously in its neighbourhood, it will 
receive all, and the result will be an unintelligible 
jumble. Remarkable experiments carried out recently 
at Poldhu (March, 1903), under the supervision of 
Dr. Fleming, showed that messages dispatched simul- 


THE EDUCATION OF THE AMERICAN ELECTRICAL 


ENGINEEB.* 
BY PROF. W. E. AYRTON, F.R.S. 


(Concluded from page 637.) 


There is no question about an engineering professor in 
America being occasionally permitted to do a small amount of 
outside work: he is practically required by the college 
authorities to be so actively engaged in practice that he 
becomes recognised in the world of affairs as the working 
authority on his subject. ‘Don’t know a successful engi- 
neering professor who is not engaged in outside work, who, 
in fact, is not successful in outside work," was the opinion 
round the lunch table of those in authority at the Library 
of Congress, Washington. 

„The head of every department in a technical college is 
a consulting engineer in practice,” said another. 

Mr. Barclay Parsons, who spoke not merely as a large 
employer of labour, but as a trustee (a member of the 
governing body) of Columbia University, told us: We not 


only permit outside work, we encourage it in our staff. When 
Prof. Burr (of ' Civil Engineering ") was appointed a member 
‘| of the Isthmian Canal Commission we gave him long leave 
to go to Port Rico.” And when I asked with reference 
to this and other examples which he gave, “But do the 
students like such long absences of their professors?” he 
replied, “ Yes, they lose him for days or months, but they 
gain, for he brings back accounts of the now work he has 
done.” 

J had a long talk with President Schurman, of Cornell 
University, where there ‘are some 1,200 students of engi- 
neering alone. He considered that there was no question 
about the importance of the engineering professors engaging 
in practice, but that when a professor was away from the 
university for six months doing private outside work, he 
had been led to ask the Dean of the Science Faculty, “Are we 
losing this man’s time?” The reply, however, had always 
been, The university gains” So he had been led to con- 
cludo that even “to the extent to which it“ —i. e., outside 
work—‘“ was done, it undoubtedly led to the welfare of the 
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small ship station near were received perfectly correctly 
and distinctly on the same aerial of a properly tuned 
station à few miles away. This is one of the most 
remarkable instances of perfect tuning yet made public. One 
should imagine that the great station sending out waves of 
great length, and the smaller atation with its probably very 
different wave-length radiation, offered a particularly good 
n for tuning with success. It would be interesting 
to know how far it is possible to tune in this way, say, the 
apparatus of a number of ships of a squadron, and whether 
it is possible by this method of syntonisation to communicate 
with one of the ships without the others detecting the 
message. Also whether the working of a transmitting 
apparatus within a few miles of Poldhu interferes at all 
with the messages received from America, the oscillations 
conveying which must be very much attenuated when they 
reach our shores. 
( To be continued. ) 


North Wales Telephone Areas.—At a recent meeting held in 
teferenco to the claim of the users of the telephone in North Wales to 
4 rearrangement of the arcas, it was decided to ask Mr. Herbert Lewis, 
M.P., who took the chair at the previous meeting, and all the Welsh 
and other members of Parliament whose constituents are allected, to 
urge the Postmaster-General to receive a deputation. 


university." 
“In fact,” said President Schurman, “I recently received 


a letter from Mr. Walter C. Kerr, president of Messrs. 


Westinghouse, Church, Kerr, and Co, which proposes our 


giving our engineering professors even still more oppor- 
r. 


tunity to take part in outside work than at present. 

Kerr is a trustee of our university, and was formerly an 
assistant professor in it, so that he is quite familiar with 
our organisation.“ The following is an extract from this 
letter, which is dated June 23, 1905: 


“I have given some thought to a feature in technical 
education— at least, certain portions of engineering educa- 
tion—which might be improved. 

“Without undertaking to rehearse all of the facts 
surrounding the conditions under which this education 
is given, I think it is true that college professors after 
10 or 20 years of work grow out of touch with the arts 
they are teaching, and become what is generally called 
‘too academic.“ 

‘This is not true of all, nor does it apply equally to all 
of the different departments of engineering, but more 
partieularly those in which close touch with the art is 
partieularly necessary to competent instruction." 

“ I have, therefore, thought that certain chairs—perhape 
a half-dozen or more—in the department of technical engi- 
neering, and perhaps some in the other engineering schools, 
might be filled by two men instead of one, these men serving 
alternate terms of two, three, or four years each in the 
university and out in practice. Iam aware that there are 
limitations and difficulties to this method, but I doubt 
whether they are as great as those existing under the 
present plan. 

“ I am reminded of the practicability of this through the 
fact that Prof. A. W. Smith, Dean of the Department of 
Engineering in the Leland Stanford University, has worked 
for us for two years most acceptably, and after opportunity 
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to stay with us in high position, and at better salary than 
a university can pay, he chose last fall to go back to his 
university position. Again, this summer fe is with us, 
and in the fall will be back at Leland Stanford. There 
are doubtless others whose temperaments would adapt 
themselves to such dual relationships, and I believe the 
beneficial effect upon temperament would be quite equal 
to the material benefit otherwise gained. 

“I think it would not be difficult to find a half-dozen 
or more concerns in tho country who would be willing to 
agree to thus employing such men alternately with the 
university, and it would not be necessary that they should 
go to the same place every time.” | 

“The professors who turn out the best students are the 
very men who are running around about outside work," 
said the chief electrician of the Westinghouse Company, 
aud he gave me an example of a professor who spent so 
little time at his college, and apparently gave the students 
80 little attention, that he ran the risk at first of being 
thought to neglect them. ‘ But he was found to show such 
real strength as a manager and director, to come back with 
such modern ideas about engineering needs and necessities, 
etc., that he was actually requested to take a post at a 
larger college at a higher salary.” 


Some of the professors at Cornell earn two or three times 
as much as their university salary, “ which is not, therefore, 
made less than that of a brother professor, who may give 
his whole time to the college, because an hour of the former 
man is considered as being worth many times that of the 
latter.” Such teaching is too valuable to require any com- 
pulsory attendance being imposed on the students. They 
come at 8 a.m., some much earlier; “ the attendance is 


voluntary as far as the university is concerned, but if a 


man came habitually late the freshmen and sophomore 
boys would guy that fellow and make life miserable for 
him,” said one of the engineering professors. 

“A college gets a better reputation if it is known that 
their professors get large fees outside, because they are then 
better able to instruct,” said another. 

Dr. Humphreys, the president of the Stevens Institute 
of Technology, New Jersey, a college for the training of 
mechanical engineers only, but numbering amongst ite staff 
& professor of English, an instructor in modern languages, 
a professor and an assistant professor of electrical engi- 
neering; etc, told us that.he was a partner in Messrs. 
Hump reys and Glasgow, of New York, of the same firm 
in Victoria-street, London, the president of the Buffalo Gas 
Company, etc., but the trustees thought that, in spite of 
his many business occupations, or, rather, because he was 
so occupied commercially, he was the person to appoint as 
Professor of Business Eagineering, President of the Institute, 
and one of the trustees. ‘I consider distinctly,” said he, 
"that an engineering professor should be interested in 
business. If a man is not capable of doing outside work, 
he is not capable of teaching. The staff does not consult 
me to get permission about outeide work; the Stevens 
Institute Department of Tests may carry on any outside 
work in the institute’s laboratories, and may retain all but 
10 per cent. of the fees they receive.* This large propor- 
tion of fees that the staff is allowed to retain is not for 
the object of curtailing the income they receive from the 
institute." 

This extra remuneration has, however, the important 
result of materially increasing the income of the staff. 
For my enquiries showed that the fixed salaries paid by 
colleges to assistants were often—allowing for the different 
value of money—not higher in America than in Great 
Britain. This was attributed, for example, by Mr. 
Steinmetz to “the survival of European practice.” He 
looked forward, however, to improvement in this, since 
"the main object, the main desire, of educational autho- 
rities, was to get the men who were most up to time in 
methods.” 

On each of the many occasions that the importance of 
outside work was urged on me, I pointed out the possible 
risk of à man becoming so immersed in professional work, 


* Principal Humphreys considered 10 per cent. of the fees, paid for 
private outside work carried out in the college laboratories, too small 
& proportion to reimburse the institute for cost of material, wear and 
tear of apparatus, etc., but that was the existing rule. 


and deriving so large an income from his practice, that he 
might come to disregard the salary derived from the 
university, and neglect his students. Although I remem- 
bered that even in Great Britain the teaching of a surgeon 
was not considered the less valuable because he performed 
many successful operations, and that a musician was not 
regarded as necessarily neglecting his pupils because he 
was paid large fees to appear on the concert platform, still, 
even at the risk of appearing dense, I made a point of 
raising the preceding objection because I knew that it 
would be the English point of attack. But I was always 
answered that the risk I referred to was far less serious 
than the risk of the professor’s teaching deteriorating from 
his losing active 12805 with the industry. The man who 
spends all his time at the college slips behind. If a man 
is good enough to be a professor, he can be trusted to be 
fair; if he is going to rob us, he is not good enough to be 
at the college at all.“ 

A professor in one of the large cities, whose college salary 
is 6,000dol., receives also 4,000dol. a year as the secretary 
of an engineering society. Whenever the society meets 
away from that city leave of absence is given him by the 
university. ‘He divides his time at his discretion. The 
university is proud of his having been chosen as the 
secretary ; the society is proud to have so distinguished a 
professor." 

One of the staff in one of the large laboratories in 
Columbia University gave me a list of the regular fees 
charged for the commercial tests carried on at the labora- 
tories. “ We are encouraged by the university to do 
outside work. The assistants are more or less free 
the half of each day." "But suppose you were asked 
to carry out during term time a prolonged test at a 
distance from New York, how would you arrange!" I 
asked. “Engage a staff of suitable outside men to carry 
on the work under me, and ‘bring them for a day or two 
into these laboratories if special training was necessary." 
No, the university would not charge these men a fee for 
working a day or two in the laboratory for this purpose." 

And what applies to the staff applies to the students. 
At tbe Cornell University the fourth-year electrical engi- 
neering students, with some of the third-year meu as 
assistants, may go out for some days a week, or for some 
weeks, with a thousand dollars or more worth of apparatus, 
lent them by the university, to carry out commercial tests 
hundreds of miles away under the professor.” 

Reality ” is the watchword of engineering education in 
America, for not merely are the professors on the faculty 
of an American college engaged in real outside work, but 
several lectures are given yearly by engineers who are 
otherwise wholly engaged in practical work, and not con- 
nected with the college. For example, in the last catalogue 
of the Massachusetts Institute of Technology it is stated : 
“ During the past year the following gentlemen have given 
inatruction of this nature : 

“Mr. George W. Blodgett, formerly electrician of the 
Boston and Albany Railroad, on * The Application of Elec- 
trieity to Railway Signalling'; Mr. Hammond V. Hayes, 
electrical engineer of the American Bell Telephone Com- 
pany, on ‘Telephone Engineering’; Prof. Elihu Thomson 
on ‘Recent Developments in Electrical Engineering’; Mr. 
C. J. H. Woodbury, of the American Bell Telephone Com- 
pany, on ‘Electricity in its Relation to Fire Risks’; Dr. 
Louis Bell on ‘The Electrical Transmission of Power and 
the Application of Electricity to Railway Transportation ’ ; 
Mr. S. Everett Doane, of the Marlborough Electric Com- 
pany, on ' The Manufacture of Incandescent Lamps’; and 
Mr. Odin B. Roberts on ‘The Nature and Function of 
Patents for Invention. 

“I dare say you think this subversive of all discipline," 
suggested my host as we walked through the empty engi- 
neering laboratories at Ithaca, the engineering students 
having decided, without reference to the university, to 
abstain from college work for two days out of respect for 
their Dean, who bad suddenly died, "but our aim is to 
encourage a division of responsibility, so that the man who 
is nearest the thing to be done acts for himself without 
waiting for instruetions. We hold our students responsible 
only for the results obtained. It is a great advantage for 
the young men in America to get out of the beaten track.” 
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Here was one of the causes for the American spirit of 
initiative, alertness, and enterprise put in a nutshell. 

In America much less importance is attached to examina- 
tions than in Great Britain. Whether a student is worthy 
of a degree is left to the decision of his professors, without 
the intervention of outside examiners. They are greatly 
influenced, they told me, by their estimation of the value 
that the student will be to the world. On the other hand, 
America’s judgment of a professor is based on his power of 
attracting studenta, on the demand shown by the industry 
for the men he turns out, and generally on the name he makes 
for his college. And so far from valuing an engineering 
professor for daily attendance at college from some early 
hour in the morning to some late hour in the afternoon, the 
authorities would, as a rule, deem such constant attendance 
a neglect of duty, because such a professor was not seeking 


outside for practical knowledge and experience to impart to 


those he had to teach. 
America being a go-ahead country, and the land of youth, 
one is somewhat astonished at being 


24 or 25 years old. For they urge that, after leaving the high 


school at 17 or 18, he ought, before proceeding to the pro- 


fessional school, to go to college to learn “classics and 


culture," since an engineering student should receive con- 
siderable literary training to fit him to become the all. 
round man who can command commercial success. For 
example, at the Stevens Institute all the engineering theses 
written by the students must satisfy the department of 
English." Some American engineers, howover, think that 


24 or 25 is too late for a student to enter the factory, and 
80 they suggest, as an ideal course for an electrical engineer, 
something like the following: at the publie elementary 
school, 6 to 14 years old; at the public high school, 14 to 
17 years ; at theuniversity, 17 to 20 years; at the technical 
college, 20 to 23 years. 

. In England even 23 would usually be thought too late 
to enter works, because it would be feared that the man 
might not so readily take off his coat and buckle to as at an 
earlier age. But it must be remembered that the American 
students, while at the technical college, are taking part in 
outside work under the practical engineers who are their 
college teachers. Hence one can understand the statement 
that was made to me, The men whom you are surprised 
to find holding such important positions in factories, 
although not much over 30, are the very men who did not 
leave the technical college until they were 23 or 24.” “The 
graduate may have been 25 before he donned a jumper, 
but in five years he learned moro with the college training 
he had as a foundation than the regular journeyman in 15 
years of actual work in the shop.” 

Education is immensely valued in America, and the people 
are willing to contribute large sums for its support. The 
money is not voted grudgingly, but in the belief that a 
splendid investment is being made. This wide-spread 
enthusiasm for education, and the realisation that to keep 
engineering teaching abreast of engineering progress the 
professor must lecture on what he is doing and not on what 
other people have done, probably accounts for the absence 
of any jealousy being shown by the practical man towards 
the professors who combine a remunerative private practice 
with teaching. - 

Organisation is a marked feature in American under- 
takings. At any important university, for example, the 
engineering teaching is subdivided between several pro- 
fessors, each giving instruction in his own particular branch 
or sub-branch, each, therefore, being able to keep his thoughts 
on one line of development, each having the time and the 
available energy to materially aid in that development. In 
England, on the other hand—even in its capital—over 150 
students may be found in the electrical engineering depart- 
ment of a college, men carefully selected by entrance 
examinations, men giving their whole time all day, every 
day, to the study of their profession, and yet one single 
professor of electrical engineering, with a staff of poorly- 
paid assistants, is considered sufficient. Yearly some of 
the students may go out into dynamo manufacture, some 
into electro-chemistry, some into electric traction, some 


told by various 
thoughtful people—from the President of the United 
States downwards—that there is a growing impression that 
a student should not leave the professional school until he is 
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into manufacture of submarine cables, some into electric 


power transmission, some into wireless telegraphy, and so 
on, yet that professor, while staying the greater part 
of his time inside the college walls, is expected in some 
miraculous fashion to keep himself in such practical touch 
with all these branches that, no matter what may be the 
one & student may select, that student shall be equally 
well prepared to enter on his profession. 

Since want of funds will probably render it impossible 
for even the most important colleges in Landon to have a 
separate professor for each branch of electrical engineer- 
ing, it is extremely important that all the chief London 
professors of that subject should be gathered together in 
one spot, and provided with an adequate staff and equip- 
ment, so that each may devote himself to the efficient 
teaching and development of a definite branch of the 
subject. 

ucational authorities in America agree with our own 
in deprecating the idea of one building, or set of buildings, 
being used by students up to graduation, and another 
building, or set of buildings, for post-graduate students. 
They consider that one professor, with his staff, should give 
all the teaching—ante and post graduate—in one branch, 
say, electric traction on roads, railways, and canals; 
another, with his staff, all the teaching in another branch, 
say land and submarine telegraphy and telephony ; while 
a third professor, with his staff, would deal with, say, the 
design, manufacture, and testing of heavy electric machinery, 
etc. Ante-graduate students should not feel that they had 
merely to acquire knowledge, and that its advancement 
should be left solely to the post-graduate one. All 
students (junior or senior), all teachers (young or old), 
should learn to enquire, and in order to do so they should 
have the chance of seeing one another at work. 

In fact, if the best teaching and the greatest develop- 
ment in each branch is to be secured, the Americans think 
that the division lines should be drawn vertically between 
branches of the subject, and not horizontally between 
students of different ages. 

As in the American college, so in the factory the effects 
of organisation are very noticeable. At a large electrical 
works one man is expected to be the authority on direct- 
current machinery only, another on single-phase alternating- 
current machinery only, another on polyphase alternating- 
current machinery only, etc.; hence each line receives 
constant development. In the great workshop of the 
Westinghouse electric works at Pittsburg, there is a 
portion devoted to experiments on tools for use in that. 
workshop. Among the many large buildings of the 
General Electric Company at Schenectady there is one 
mainly devoted to research, with a complete staff of its 
own. 

In a factory in America the instruction, Originate; don't 
copy,” can be and is literally carried out. No wonder, then, 
that each time one goes to that country one finds oneself 
in a new electro-technical world. 

A comparison between students in the two countries 
shows that the American student is usually not as scholarly, 
nor as well read, as the English student of the same age, 
but “he has his knowledge in a better form toapply.” The 
British system turns out a man full of knowledge and 
principles, while the American product is a business man 
with a scientific training. The characteristics of each nation 
have their advantages. To America we look for that rapid, 
bold, and successful application of science to industry which 
has brought about the commercial invasion of the world, 
while to Europe we look for those scientific imaginings 
and creations which are apparently so unimportant to-day, 
but which to-morrow revolutionise old industries and give 
birth to new ones. a 

My grateful thanks are due to all my American friends 
for the great help and the many kindnesses which they 
have always showered on me. And even during this last 
Visit, when, in order to obtain information, I was compelled 
to give them much trouble, and when, to avoid deriving an 
exaggerated impression of the superiority of the young 
American electrical engineer, I was forced to display a 
doubtful and critical spirit, they invariably showed, that 
sweet and lovable courtesy which I have always found so 
characteristic of their nation. 
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CONTINUOUS-CURRENT TRANSFORMERS. 
BY J. W. BURLEIGH. 


At the present time it appears that continuous-current 
transformers are not used to any great extent. The chief 
reason for limited use is, of course, due to the impossibility 
of obtaining a variation of voltage by inserting a resistance 
in shunt winding, the only method of varying voltage being 
to introduoe a resistance in main circuit of either dynamo 
or motor windings. This is decidedly not an economical 
proceeding, especially when a wide range of voltage is 
required. Occasionally, however, there arises a case when 
it is only required to tranaform from one constant voltage 
to another voltage which is also constant. In the event of 
this, it would appear that, viewed from almost any stand- 
point, it is preferable to employ a machine with motor and 
generator windings, assembled on the same core, havinga field 
common to both, usually termed a continuous-current trans- 
former, its chief advantages over a motor-generator being that 
its prime cost is about half, the efficiency is much higher, 
commutation troubles are practically eliminated, requires 
less space, etc. The prime cause of these superior points 
is mostly due to the fact that owing to the dynamo and 
motor windings being on the same core, and that the 
current in one winding “flowing” in an opposite direction 
to that of the other completely neutralises any field dis- 
tortion. It is generally acceded that to obtain successful 
commutation we must increase the “reversing” field in 
proportion to the reactance volts. The writer finds from 
his experimente that we can be of a sparkless 
machine provided we have a reversing field of one Kapp 
line per reactance volt. In a continuous current trans- 
former it naturally follows that the reversing field is equal 
to density in gap, irrespective of length of air-space ; 
therefore if we employ a density of, say, six lines per 
square inch, we can deal successfully with a rectance 


voltage of six. That the balancing effect of the two 
windings greatly diminishes the cost of manufacture can 
readily be seen. In most of the cases which the writer has 


come in contact with, a density of from four to five lings 
was ample; this low density, together with a mechanical 
clearance” gap, points at once to a considerable reduction 
in field copper—that is, compared with an ordinary dynamo 
or motor—in which case it is necessary to use from 50 to 
100 per cent. greater density, and usually, for a spark- 
less machine, a gap considerably longer than required 
simply for mechanical clearance. And again, owing to the 
absence of distortion, we can employ a relatively large 
number of conductors on armature. This naturally means a 
light field system due to the less areas required ; in fact, 
owing to the comparatively small flux permissible, one can 
easily use cast-iron magnets without their looking in any 
way ponderous—this in ijaelf constitutes a great monetary 
saving. The use of cast steel in continuous-current trans. 
former magnets is almost out of the question, as in nearly 
every case occurring in practice a different magnet caating 
is required, therefore it behoves the designer to produce as 
simple a pattern as possible, as it might only be utilised to 
fulfil one order. 


A B c 
Fio. 1. 

The use of either of the magnet systems shown in Fig. 1 
tends towards an economical machine, as either design will 
permit “feet” to be cast on, a bed-plate being dispensed 
with and bracket bearings used. In nearly every case 
which has come under the writer’s notice, it has been found 
a disadvantage to use a four-pole magnet system. 

As regards efficiency, it would naturally be expected that 
it ould be higher in a continuous-current transformer than 
in a motor-generator. In the former we have only one 
armature revolving and the field system, beside a less 
number of bearings, and not only this, we are permitted to 

r 


use copper gauze ushes owing to the excellent commu- 


tating properties. On the whole, it would be expected that 
the commercial efficiency in continuous-current transformers 
would be from 10 to 30 per cent. higher than a motor- 
generator of similar output. 

As an example of the method adopted by tha writer for 
designing these machines, & transformer is chosen with & 
primary voltage of 230, output 50 volts 40 amperes at 
about 1,350 revolutions per minute. The reader need not 
be troubled with the necessary trial calculations ; for this 
reason only final figures are given. 

As a first step the flux is determined ; this varies as the 
square root of watts per revolution generated. We may 
write W X C = Za W- watts per revolution. C 
varies from 150 to 170. Za = number of Kapp lines 


through armature. W, = 1880 1:48. Chosen value of 
— 3 
C', 161. Za= V 148 x 161 = 196. 
——— — 27 ———— —a— — 
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Fig. 2. — Vertical Secticn of £-kw. Continuous-Current Transformer. 


Reference to article on Continuous-Current Dynamos 
in Electrical Engineer dated Jan. 29, 1904, will show 
method of obtaining product of D x L (D=diameter of 
armature, L = length of armature) when values for C, 
dg, B, have been decided upon (dg density in gap, B ratio 
of polar span to polar pite). 

d 9 =4 75, B ‘678. 


VWex2xC_ J148x2x161 


d % * * 4 75 K * 678 
Before actually deciding on a dimension for D it will be 
necessary to calculate the number and size of slots, whieh 
can iudi, be done when we have arrived at number 
of conductors required. Seeing that both primary and 
secondary windings are in same field, and that they both 
“out” an equal number of lines, it is obvious thgt on 
open circuit the To lego ratio of transformation is exactly 
dependent on ratjo of conductors in each winding. To 
arrive at ratio of conductors for full load we must deduct 
the lost volts in primary winding from primary voltage, 
and the voltage drop in secondary winding must be added 
to secondary voltage. 
For the casg in hand we may take the primary drop as 
being 10 volts and secondary four volts. 
(250 - 10) 
(50 + 4) 


Number of conductors for primary may be calculated 
from formula 


DL- = 58 7. 


Therefore conductor ratio = = 4:08, say 4. 


Sx Za 


N.= number of conductors, V = internal volts, S = revolu- 
tions per minute. 


6 
1 350 x 196 
N. for secondary = 15 = 208. 


Number of slots ‘selected = 52. Primary has 16 con 
ductors per slot of 14 S.W.G. ; secondary, four conductors 


674 


per slots of 14 S.W.G., two in parallel. 

required = 25in. by 1˙27in. 
Assuming minimum width of 

pitch of slots = 133 + · 25 = ‘383. 


D= — +2 depth of slot = 8Zin 
T 


S87 «815. 
8 875 
It will be now possible to determine what the reactance 
voltage is. The greater inductive effect is, in this example, 
in the motor winding. We will, therefore, calculate the 
reactance volts in this winding only. 


Size of slots 


tooth as being ‘133, the 


=L= 


TD'R 
120 W 
D' = diameter of commutator in inches ; W width of brush. 


— of commutation = 


In this case D’=4}in.; W zin. - 
A Cx Ln 4j 71350 285. 
120 x 625 


Inductance = (E x 20 x T? x T.) + (Fx 2x T. x Tse) x 1075 


E- embedded length; 
F- free length; 
T. - turns per section ; 
Tse = turns short-circuited ; 
E-8"; F=29°75"; T, -8; T. 3. 
^ I2 (8 x 20 x 8? x 3) + (29°75 x 2 x 8: x ò) x 10 
= *000421. 
Reactance volts =I x 27x >L x O,, 
C, = current in each conductor = 5:25 am peres. 
Reactance = 000421 x 2 r x 255 x 5:25 = 3:55 volts. 


Taking this voltage into consideration with “ reversing " 
field chosen—viz, 4:75 lines—we should anticipate a 
machine absolutely free from sparking. 


FIG. 5.—Transverse Section. 


The type of magnets selected is as A (Fig. 1), which 
type in this case conduces to a cheap field system. The 
total ampere-turns required is 4,405, calculated from 
following details : 


Za, 196. Leakage factor, 1'2, 


Areas, Length of ; Ampere- 
square inches. ii Density. (rg. 
Ar mature I8. won Ol uno 10°88 AN 50 
ROO eee "NN C ARCU BOR Voss 9:2 120 
D MN 3 Qro m A TD, isis 1,675 
„ BB'S. sess. . QUE. uuu 500 
F 910: un dins. . vis 0'06. 5s 2,060 
Total ampere-turns . .. . . . . y 4,405 


The windings on field coils are as follows: 


Weight 
r coil. 


pe 
Each coil 1,320 turns 22 S. W.G. — 1,150 yds. 45:5 ohms. 8:3 lb. 
^u ww „ 1,710 turns 25 S. W.G. —1,750 „ „ 9'15lb. 
Turns per coil 5,050 ohms per coil 138°5 (cold) 17 451b. 


Resistance (warm) of both coils = 316 w. Shunt 
current = 516 728 ampere. Total turns, 6,060 ; ampere 
turns, 4,410. 


The next step will be to calculate the various losses, We 


loss—viz., one watt 
that temperature rise would not exceed 50deg. F. 
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will first take the C? R losses in armature windings. The 


resistance (warm) B, of a two-pole armature may be caleu- 
lated by the following formula: 
B, N. * Ax] R 
y 250 
where À= mean length of one turn; 
R= resistance per yard. | 
832 x 57 75 x 004784 


Resistance of primary winding = 250 
—'6 ohm. Armature current, 10:5 amperes; watts lost 
—10:5*x':6267. 


Resistance of secondary winding — = x 57:75 x "002592 


‘ 250 « 
= ‘075 ohm. Armature current, 40 amperes ; watts lost 
= 40? x 075 = 120. 


PEE eee 


be 


4.—End Elevation, 


The calculation of eddy hysteresis and eddy-current 
losses is based on method recently. published by Mr. 
Hobart. By this method, as proba ly most readers are 
aware, we obtain the product of density in armature and 
frequency of reversal of flux. Then from curve derive 


corresponding watt loss per pound. In case under con- 


sideration the density in core is 10°88 lines frequency 
= 22:5. Density x frequency =2,450. This nds to 
a loss of 2°3 watts per pound; weight of laminations, 
51lb. ; estimated core loss = 51 x 2'3 = 117 watts. 


Total loss in armature — C? R primary winding 67 watts 
' C? R secondary winding. 1 à 
Hysteresis and eddy currents ZEN. 
504 


Length of winding over ends - 11in. This gives a coolin 
surface of 8f m 11— 306 square inches. With this small 


* J 


EFFICIENCY. 


LOAD 
-k 


FIG. 5$, —Eflicioncy Curve of 2-kw. Continuous-Current Transformer. 


per square inch—we should anticipate 


The 


The size of each commutator is 4]in. by 1iin. 


motor has one lin. by jin. brush each side; this results jn 


( X | 
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a frictional loss of 17 watts, taking coefficient of friction as 
being 3. The contact loss is 11 watts—-that is, assuming 
a resistanea 05 ohm per square inch. Dynamo commutator 
has one 1Jin. by Xin. copper gauze brush. Friction loss is 
13 watts, contact leas 20 watts (on the assumption that 
resistance of contact--005 ohm per quare inch). From 
data which we now have we can easily predetermine 
E The following is a summary of the various 
O08868 : 


Total loss in windings and core . . . 304 watts, 
Motor commutator ...........ccccs:sseccsserecseeeecs ree 28 „ 
Generator commutator ...........cccccceseecccessvccseeees 45 5 
Bearing friction, windage, etc. (estimated) . & „, 
Shunt 230 volts, current 728 ampere . 168 „ 
Total sr a aia 573 
Output = 2,000 watte. Input will therefore be 2,000 + 573 
—2,575 watts. Efficiency at full load 2,000 x 100 — 779 


2,573 | 
per cent. It is improbable that efficiency would be above 
65 per cent. for à motor-generator of same output. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. .We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


683. When drying out a three-phase generator of the Oerlikon ty 
the following connections were made : The three open ends of the 
generator stator windings were all shorted together. The generator 
was then run up to 400 revolutions per minute. A current of 
10 amperes 100 volts from one of the excitera was passed through 

` the rotor field, which showed 16 amperes on ampere - meter in one 
of the stator windings, just enough to warm up tbe windings of 
stator. Tae following happened: the exciting current was kept 
uite constant, and if the speed of the generator increased or 
9 it would show no difference on the ampere- meter in 
stator coils— the current kept constant at 16 amperes ; and if the 
generator was only jast moving, the current would still remain 
the same, but the moment the generator came to a standstill no 


current would be shown on ammeter. I should like to know 


the reason of this. —J. O. .J. (India). 
684. State the principles noderiying thermal storage, and, If possible, 
give rough details of existing plant.—J. E. H. 
ANSWERS. 


Question No. 676.—Give a des:ription of what you consider the beat 
modern synchronising device for three-phase circuits. 


Best Answer to No. 676 (awarded 10s.).—Synchronising 
devices have received considerable attention from several 
inventors during the past few years, the result being that 
several mechanical indicators are now on the market which 
show at a glance the phase relations of the machines to be 
thrown in parallel. With the original synchronising devices, 
consisting only of lamps, the operation of putting machines 
in parallel was a tedious one, occupying considerable time 
and resulting in many bad “ vhrow-ins." 

In Fig. 1 is given a diagram of the switchboard connec- 
tions and synchronising arrangements for a three-phase 
plant, the arrangements being similar to that adopted on 
the main switchboard at the power-house of the Central 
‘London Railway. The arrangement may thus be con- 
sidered as typical of modern practice. Referring to Tig. 1, 
it will be seen that each generator is connected to the bus 
bars through the main switch, current transformers, C T, 
being inserted in two of the phases for the ammeters, 
A, A, as the generators are of 5,000 volts. P T is a 


This transformer has a ratio of volte, tbe voltmeter 


being of 150 volis capacity, with scale graduated up to 
6,000 volts. A similar transformer is used for synchronising, 
the line voltmeter, L V, supplied from this transformer 
being similar to the machine voltmeter. By inserting the 
plugs, Pi, P,, Ps, the secondaries of the synchronising and 
machine potential transformers are connected in series such 
that when the machines are in phase there is & potential 
difference of 250 volts across the two secondaries. The 
plugs on the machine panels are arranged to connect the 
sockets vertically—thus, | | ; while those on the synchronising 

nel are arranged for a horizontal connection—thus, — 

he holes are drilled at the corners of & rectangle, and 


5,000 
12 


BuO- BARS. 


Generator 
E 
— 
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thus the plugs can only be inserted one way. Only one 
plug is supplied for the machine panels and two for the 
synchronising panel. The synchronising voltmeter, S V, 
has a range of 300 volts, the scale being graduated 
up to 12,000 volts. The synchronising lamps are 
usually run at lower than the rated voltage, as a 
slight difference in the brightness can be more readily 
observed in this case than when the lamps are run at 
full voltage. In synchronising a machine, plugs, Pi, P, 
P, are inserted, the voltage of the incoming machine being 
adjusted to the bus bar volts (in this case 5,000), and the 
speed adjusted until the synchronising voltmeter reads 
10,000 volts—+ e., twice the reading on the line or machine 
voltmeters—when the main switch is thrown in. With 


3. 

such an arrangement no indication is given by the lamps to 
the engine-driver as to whether tho speed of the incoming 
machine is too fast or too slow. A system of connections, 
due to Messrs. Semens and IIalsko, to overcome this 
difficulty in three-phase circuits, consists in having three 
lamps mounted at the corners of an cquilateral ti iangular 
frame. By means of suitable switches the lamps are so 
arranged that, when the machines are in phase, they all 
glow simultaneously, but if the speed of the incoming 
machine is too slow the lamps each glow in succession, the 


Fic. F1: 


2. 


potential transformer for supplying the machine voltmeter, V. | light appearing to rotate in one direction, while if the speed 
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is too fast the light will appear to rotate in the opposite 
direction, thus giving the engine-driver an indication as to 
how the speed of the incoming machine stands. This device 
has not, to the writer’s knowledge, been commercially used 
n this country. 

The ideal synchronising device is that known as the 
“ rotary synchroniser,” patented by Messrs. Everett, Edge- 
eumbe, and Co. This apparatus has been found thoroughly 
satisfactory, and is used in some large installations in this 
country, notably at the power station of the Midland 
Electric Power Corporation at Ocker Hill, Staffordshire. 
This synchroniser is shown in Figs. 2 and 3, the former 
being part outside elevation, and latter being a section 
through centre line. The interior of the instrument 
contains a miniature induction motor, both the stator and 
rotor having a two-phase winding, the rotor being supplied 
with three slip-rings. The rotor is fixed to the shaft 
which earries the double-ended pointer, the shaft revolv- 
ing in ball bearings, B. The winding on the stator is 
usually arranged to produce a four-pole field. The two 
circuits of the stator are connected as shown in Fig. 4, 
one phase through a reactance and the other through a 
non-inductive resistance, consisting of an incandescent lamp. 
The rotor windings are similarly connected (see Fig. 4). 
The terminals of the stator portion (Nos. 1 and 2) are con- 
nected to the bus bars through a potential transformer, if 
the machines are of high voltage, and the terminals of the 
rotor portion (Nos. 3 and 4) to the incoming machine as 
shown in Fig. 5, which is the diagram shown in Fig. 1 
modified for the rotary synchroniser. In this case the plugs 
on the synchronising panel are all similar to those on the 
machine panels, the plugs being inserted to make connec- 
tions thus: | I. 


Windi ne 


Rotor Winding 


Stator 
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The stator and rotor windings are so connected that the 
two rotary fields produced in stator and rotor by the phase- 
splitting devico previously mentioned are caused to rotate in 
the same direction. Now, in an ordinary induction motor when 
running, the frequency of the rotor field is nearly equal to 
that of the stator field. It is the difference in the frequency 
of the two fields that provides the torque of the motor, for 
if the frequency of the rotor field were equal to that of the 
stator, there would be no torque exerted, and the rotor 
would remain at rest. The action of the rotary syn- 
chroniser depends on this fact, for if the incoming machine 
is in phase with the ’bus bars, and if rotor and stator have 
the same number of poles, both fields will revolve at the 
same speed and the rotor will remain at rest. If the 
frequency of the current in the stator is greater than that 
in the rotor, the latter will revolve in the same sense as 
the field, the speed depending on the number of poles and 
the difference in frequency of stator and rotor currents. 
If, however, the frequency of the rotor current is the 
a the rotation will be in the opposite direction. 

hus an indication of the speed of the incoming machine 
is given by the arrows marked “ fast" and “slow” on the 
dial of the instrument. In order to indicate at a distance, 
two discs of different colours or two different coloured 
lamps are arranged to shine through the dial of 
the instrument, as indicated by R and G in Fig. 5. 
By means of a shutter, S (Fig. 3), carried friction- 
tight on the shaft of the rotor, one of these lamps is 
obscured. Thus, if the incoming machine is running too 
fast, a red light would be shown on the dial, at, say, the 
right-hand lamp, while if the machine were running too 
glow, a green light would be shown on the dial, at the left- 


hand lamp. The shutter (shown dotted in Fig. 2) is pre- 
vented from rotating by the stop shown, another stop being 
also fixed near the opposite lamp. Instead of one arm to 
the shutter, two may be arranged at about 120deg. apart, 
with the two stops arranged as above, thus the shutter 
having only 60deg. to turn through instead of 180deg. in 
order to obseure one lamp and show the other. The two 
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lamps are supplied from the rotor and stator circuits, and 
form the non-induetive resistance (Fig. 4) used in the phase- 
splitting device for producing the rotary fields in stator and 
rotor. 

In the diagrams of Figs. 1 and 5 it will be observed that 
synehronising is done on one phase only. This is now 
standard practice for all poly phase plant.—MONOPHASE, 


Answer to No. 676 (awarded 7s. 6d.).—Any synchroniser 
suitable for single-phase circuits is also suitable for poly- 
phase circuits, as it is never necessary to synebronise more 
than one phase. The older synchronisers consisted simply of 


a three-legged transformer core with a primary winding, 


connected to the ’bus bars, on one limb, a primary, con- 
nected to the incoming alternator, on the other limb, and a 
secondary on the third limb connected to a lamp which 
only burnt at full brilliancy when both primaries were 
acting in step, and driving flux through the secondary. As 
the incoming machine got nearer and nearer to the correct 
speed, the brightness of the lamp flustuated more and more 
slowly until at synchronous speed the lamp burnt steadily, 
and the machine was then switched in. This device 
indicated whether the machine was out of phase, but did 
not show whether it were too high or too low in speed. A 
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modern synchroniser cannot be considered-complete unless 
it indicates to the engine-driver whether the incoming 
engine is to be raised or lowered in speed. 

One of the neatest devices for this purpose is the syn- 
chroniser introduced by Messrs. Everett, Edgeumbe, 
and Co. This instrument resembles an ordinary dial 
switchboard meter, and when used on a high-tension circuit 
requires the aid of two small reducing transformers (Fig. 1). 
The instrument works on the same principle as à two-phase 
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induction motor, but in this case current is led into both 
stator and rotor. The current taken from one phase of the 
bus bars, either direct or through a transformer, is split up 
into two currents, differing approximately 90deg. in phase, 
by means of a choking coil in one branch. One of these 
currents is taken into one set of coils on the stator, and 
the other into another set of stator coils displaced 90deg. 
in phase relatively to the first set, just as in the stator of a 
two-phase motor or the starting and running windings of 
a single-phase motor. A current from the corresponding 
phase of the incoming alternator is also split up into two 
currents with approximately 90deg. displacement between 
them, and these currents are taken into the two sets of 
coils on the rotor, which is also wound like the stator of an 
ordinary two-phase induction motor. 

Now, if the 'bus bars and the incoming alternator are in 
phase, two rotary fields may be supposed to exist in the 
instrument, one due to the stator coils, and one due to the 
rotor coils, both running round at the same speed and in 
the same direction. Under the influence of the stator field, 
the rotor, considering it as short-circuited, will tend to run 
round at fall speed in one direction, like any other two- 
phase motor. Under the influence of the rotor field (assum- 
ing that the stator windings are short-circuited) the stator 

ul tend to run round at the same speed and in the same 
direotion—i.e, the stator being fixed, the rotor would tend 
to rotate at full speed in the opposite direction. The two 
tendencies being made exactly equal, no actual rotation 
will result, and the rotor will merely move slightly round 
until the rotor and stator coils have so set themselves 
relatively to one another that a minimum current will flow 
in each—i*, the stator and rotor coils of a given phase 
will set themselves with their axes in line with their 
ampere-turns tending to produce magnetic flux in the same 
direction along the same magnetic circuit. This position 
of the rotor indicates the correct instant for switching the 
alternator in, and is marked by the pointer of the instru- 
ment being vertical. If, on the other hand, one frequency 
(say that connected to the rotor) is higher than the other, 
the rotating flax due to the rotor will cut the stator 
conductors at a higher speed and induce a larger current 
(assuming that the stator windings were short-circuited) than 
that due to the stator (assuming the rotor windings short- 
circuited). Consequently the former will produce a 
predominating torque, and keep the rotor (with the pointer) 
in rotation in a given direction. When the stator has the 
higher periodicity the direction of rotation will be reversed, 
thus giving a clear indication as to whether the speed of 
the incoming machine should be raised or lowered. To 
make the indication visible at a distance, the instrument is 
usually also fitted with a pair of lamps, one being red and 
one green, and one or the other of these is exposed to view 
by means of a shutter according as the rotor moves in one 
or the other direction. —Q. 


Answer to No. 676 (awarded 5s.).— There are a great many 
methods of determining when alternators are in step. Some 
of these are acoustic, but the greater number use incan- 
deseent lamps as an indicator. Another indicator, com- 

tively modern, is an inetrument known as a synchroscope. 
n the United States, the general rule with lamp indicators 
is to connect up the synchroniser, so that the lamp is dark 
at synchronism. In this country it is more generally the 
rule to have the lamp at full brillianey at synchronism. 
The latter is clearly the better method, for if the filament 
of the lamp be broken, in the case of darkness indicating 
synchronism, there is the great possibility of throwing the 
machines together, clean out of step. tt may be said, on 
the other hand, though, that it is difficult to determine the 
full brilliancy. The lamp indicator takes many forms, but 
the principle is the same in all. It consists primarily of a 
small transformer wound with two primary circuite—one 
connected to the bus bars and one to the incoming 
machine—each of which controls one and the. same 
secondary circuit. From this it follows that when the 
phases of the two primary circuits are in agreement, a 
lamp or lamps run from the secondary will light up; but 
when the former are in dissimilar phases, the inductive 
action in the secondary is nullified, and the lamps do 
not glow. 


E 


green lam 


Another type of indicator is described in the description 
of the Manchester Corporation works in the Electrical 
Review for June 26, 1903. It consiste of a telephone and 
battery circuit for the purpose of 5 e engines 
not only electrically, but also mechanically. The circuit is 
carried to the valve gear of each engine, which momentarily 
eloses it at a certain point in each revolution of the crank- 
shaft. make-and-break is short-circuited in the case 
of an engine which is at rest. It will be seen that, unless 
the contacts are made simultaneously on each engine which 
is running, the telephone circuit will never be complete; 
hence it is only when the engines are running not only 
at the same speed, but with the cranks in step, that the 
telephone responds. 

To describe the instrument known as the synchroscope. 
It consists of a rotor.and stator wound like a two-phase 
induction motor. In one circuit of each phase is connected 
a choking coil, in the other a non-conductive resistance, 
with the result that a rotary field is produced in both rotor 
and stator, and the connections are so arranged that the two 
fields rotate in the same direction. The rotor is connected to 
the incoming machine and the stator to the bus bars, if neces- 
sary through transformers. If, now, the incoming machine 
be running faster than the machines already connected, 
to the bus bars, the rotor will commence to rotate in one 
direction ; if, however, the incoming machine be running 
slower, the rotor will rotate in the opposite direction. 
Equality of frequency is shown by the rotor standing still, 
while the exact moment of synchronism is indicated by a 
pointer attached to the rotor coming to rest opposite a 
mark on the dial. In order to show at a distance—for 
example, at the engine—whether the rotor is rotating in 
one direction or the other, an arrangement of red and 
is fixed to the instrument. Opinions vary as 
to the value of each device, therefore the engineer must 
make his own choice.—MARSHALL H. TATE. 


[N.B.—Will Mr. Tate kindly send his addressi— 
Ep., E. E.] | 


Question No. 677.—How would you calculate the number of series 
turns fora compound rotary similar to the 900-kw. three - phase 
rotaries designed by Mr. Parshall in his book, '' Electric Gene- 
rators," and used, I believe, in the Central London station. 

Best Answer to No. 677 (awarded 10s.) — lt is 
doubtful if any definite rule can be given for the amount 
of series winding required. This is not a fixed feature of 
& rotary converter, but has to be altered to suit the running 
eonditions. For instance, Parshall and Hobart, in their 
work on “Electric Generators,” give the amount of series 
winding as about 25 per cent. of the strength of the shunt 
coil. An arrangement is, however, provided by which 
more or leas of the main current can be cut off from this 
series winding. Thus the magnetic field flux due to the series 
winding may be varied as found convenient. With either lag 
or lead a rotary converter does not run satisfactorily ; if the 
current lags, strengthening the field will mend matters, as 
the stronger field causes a lead in phase. It will be seen, 
therefore, that the series winding suitable for running from 
one generator might be totally unsuitable for another. It 
is a question of balance between capacities and inductances. 
Series winding is said to have a steadying effect under 
large variations in current on.the constant-current side ; it 
also acts as a choker to suppress the alternating current 
superimposed with the direct current.—M. M. 


GRAVESEND AND NORTHFLEET ELECTRIC TRAMWAYS. 


The report for the year ended Dec. 3] last states that the total 
revenue from the year’s working amounts to £12,977. There is a 
net profit of £3,305. Adding to this the sum of £938 brought 
forward from the previous account, and deducting the dividend paid on 
the preference shares on Oct. 1 laat, there is an available balance 
£3,315. The directors recommend there should be placed to reserve 
and renewals fund £1,000 and, after payment of preference dividend, 
& dividend be paid of 5 per cent. for the year on the ordinary shares 
subscribed at Jap. 1, 1903, and on the remainder as from the dates of 
the various instalments, leaving to becarried forward £727. The total 
capital expenditure to Dec. 31 last amounts to £122,077. Con- 
sidering the adverse weather and the depression of the local industries, 
the directors consider the results of the year’s working to be satis- 
factory, Sp as the Windmill-street line could not be opened 
before May 4, and electrical energy was not available for early work- 
men's cars until October. 
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ELECTRICITY IN MINES. 


The report of the Departmental Committee on the Use 
of Electricity in Mines issued recently bas now been further 
supplemented by the publication of the full minutes of the 
evidence taken before this committee. This latter publica- 
tion contains the evidence given by no less than fifty-six 
witnesses who, from their experience, were representative 
of the various interests involved. Thus there were thirteen 
scientific experte, electrical engineers, and electrical manu- 
facturers heard before the committee, nineteen colliery 
proprietors and managers, seventeen miners’ agents and 
miners, and seven representatives from insurance com 
panies, electrical fusemakers, etc. The evidence is 
much too voluminous to be referred to in detail 
here, and is well summed up in the report of the 
Mines Committee. In this report, under the heading of 
“Dangers of Electricity,” the committee rightly observe 
that accidents may result if so potent an agent as elec- 
tricity is installed with insufficient skill and handled with 
carelessness or ignorance. If, however, properly arranged 
and used, electricity in mines presente no such danger as 
would justify its prohibition. Other agents, such as 
gunpowder, nitro-explosives, are much more dangerous in 
mines unless properly handled, and present features of 
greater danger than are likely to be found in electricity 
if properly handled. The committee quote the instance 
of an incandescent lamp in a mine, which may, if broken, 
ignite firedamp if present in sufficient quantity. It 
must be remembered in this respect that any miner's 
safety lamp, if broken, would fire the gas with even 
greater certainty. Acting on the belief that every 
precaution should be taken to protect the miner, the 
committee proceeded to draw up rules for the installation 
and use of electricity in mines which the Home Office are 
likely to adopt. No such code of rules will entirely prevent 
accidents, but all concerned will agree that there is much 
safety to be derived from a well-prepared code if universally 
enforced. Such a code, if drafted on liberal lines, will not 
prevent a manufacturer developing new uses for electricity 
in mining work, and will at the same time protect him 
from unfair competition from firms who have not had 
experience of mining, and hence do not know the quality and 
strength required in mining apparatus. In glancing through 
these rules, we find them generally acceptable, but in a few . 
instances there is a tendency to go into detail, which we 
consider unnecessary, and which by increasing the cost of 
working is likely to hamper the industry. For instance, it is 
laid down that no higher pressure than 650 volte shall be used 
for any other purpose than the transmission of energy or for 
motors, and that even then the following condition shall 
be complied with—i.e., no motor or transformer shall be 
of less normal rating than 75 b.h.p. The four remaining 
conditions secure what we consider absolute safety in the 
equipment and in the installation of high-voltage plant, 
and we fail to see under these conditions why so high a 
limit as 75 h.p. should be adopted. Under special circum- 
stances, where high-voltage transmission is adopted, it may 
frequently be advantageous to supply motors of 25 h.p. 
from the high-voltage mains when these are situated at a 
considerable distance from the low-voltage contres of distri- 
bution; or, on the other hand, while the motors may be of 
small output, the transformer to supply them may be fixed at 
the end of a long line, in which case, under the present clause, 
the mine authorities could be compelled to instal a 75-h.p. 
transformer in order to supply 15 h.p. or 20 h.p. in motors. 
From economical reasons a limit of output on high-voltage 
machinery will adjust iteelf, and as long as due precautions 
are taken in installation there will be no undue danger to 
the miners. Another instance in which the rules might 
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be reconsidered before final adoption is in those clauses 
relating to switchboards ; for instance, Section 2, Clause 10, 
provides that where the supply is at a pressure exceeding 
the limits of low pressure (250 volts), there shall be no live 
metal work on the front of tbe switchboard within 8ft. of 
the platform." As these rules, if adopted, will be retro- 
spective, they would involve a large amount of reconstruc- 
tion work in present installations. It is questionable, 
also, how far this clause is practical in giving the desired 
safety. All the switches, fuses, circuit breakers, instru- 
ment shunts, etc., would need to be fixed to the back 
of the board, which, with the connections, would be much 
more complicated than at present. It would also tend to 
increase the liability to breakdown, and there would be no 
greater security to the men who have to keep the switch- 
board in order. We really think that for voltages up to 
650—:e, the medium pressure adopted in the rules—this 
clause should not be operative. There are other details 
in connection with switchboard working, such as 
sectionalising in order that the boards may be cleaned, 
which tend, we think, to defeat the object for which 
the rules are drawn up. We trust that these and other 
criticisms which may be presented by mine owners and 


electrical manufacturers will receive the attention of the | 


Home Office before the rules are officially put in force 
Subject to a few such modifications, the rules are most 
valuable, and are striking evidence of the good work done 
by the committee. 


. MICA AND ITS APPLICATIONS. 
BY J. C. B. 


Mica is a substance that is now so very common, that to 
conjecturo as to what would have been the influence on 
electrical industry had the substance not been a commercial 
article would be difficult; indeed, as regards electrical pro- 
gress, mica has always been, as it were, ready to hand to aid 
any discovery or improvement. Oa the discovery of the 
principles of the self-excited dynamo, which marked the 
advent of both a scientific and commercial evolution, it 
seoms a most fortunate coincidence that such & material 
should have been to hand, and one that so successfully 
filled in, so to speak, the interstices of modern progress. 
Just before this time some practical use to which mica 
could be applied was being diligently sought after; now, 
however, what is required are new sources of supply to 
cope with the multifarious demands for the material. 
The substance has become now as essential to every branch 
of electrical engineering as electricity itself seems to be to 
human progress. . 

From a geological point, mica, slate, and gneiss are the 
oldest stratified rocks that we are acquainted with. That 
it was known in past ages is evident from the many marks 
of ancient operations to be found in mines, and in 80 many 
places, for the material was employed for windows, mirrors, 
and ornaments in the early days. Ia some form or other 
mica existe all over the earth ; it may be found in granite 
and quartz, rubelite, green tourmaline, feldspar, lepidolite, 
and many other minerale. It varies in colour from white 
through green, yellowiah, and brownish shades to black, 
and its colour is greatly influenced by the mineralogical 
peculiarities of the rock in which it occurs or has been 
associated, and its commercial value varies also with these 
circumstances. 

One of the most important properties of mica, and one on 
which its value depends, is the remarkable property of 
lamination, ite structure being so perfect that it is possible 
to divide it by cleavage into leaves ;,jjg5th part of an 
inch. In consequence of its powerful insulating property, 
and also the very great advance made in electrical industries, 
the demand for mica at the present day in almost every 
country is so great that the supply is almost inadequate. 
It is not only the superior insulating property of the 
mineral that gives it such an advantage, but its 
characteristic and peculiar structure which makes it so 


adaptable as an insulator requiring very little machining 
or shaping; for instance, it is a substance which could not 
be well replaced as an insulator of commutator segments, 
for it is not only the best but an efficient insulator under 
every condition. In the case of the commutator its 
hardoess makes it invaluable, for it wears away under the 
friction of the brushes nearly at the same rate as the hard- 
drawn copper of the commutator itself. 

Further, the fact that heat has no injurious effect on 
either its physical structure or insulating property, makes 
it almost indispensable in armature construction, safety 
appliances, and a multitude of industrial applicatione, such 
as lamp chimneys, smoke radiators or preventers, and all 
purposes where transparency, infusibility, and toughness 
are required. As is the case with the incandescent burner 
chimneys, it is also taking the place of glass in many 
respects, especially on board ship, where its combined 
transparency and tenacity enable it to withstand the wear 
and tear and the concussion of heavy firing. The qualities 
of elasticity and toughness are properties in which it is 
not excelled by anything natural or artificial. These 
properties are taken 5 of in its employment 
as an absorbent of nitro-glycerine, and when so used explo- 
sions by percussion are rendered less liable, while at the 
same time nothiog is taken from the nitro-glycerine ; and 
for such purposes the pulmose mica is used, or that kird in 
which the scales are arranged in a feathery form. 

The unalterable nature of the substance and its resist- 
ance to the corrosive action of acids, smoke, and dust, 
make it also invaluable as a decorative material; the 
French silver mouldings are mado with ground mica, which 
is accomplished by passing the prismatic or foliated 
material through a mill, which process increases the bulk, 
forming a mass of translucent and beautiful bean-like scales. 
Mica is also now being used extensively as a lubricant, and 
for such purposes it bas no superior, except plumbago ; it 
is likewise employed for boiler covering, as roofing material, 
and as fireproofing for safes, ete. Asa reflector of light it 
has very many applications, for it can be readily stamped 
into any desired shape. At the present such reflectors are 
on the market in very many varieties, being admirably 
adapted to electric incandescent lamps. 

Probably the most interesting and beautiful properties 
of mica are its optical, which, in connection with polarisa- 
tion of light, are both edifying and instructive. Mica 
under such conditions is what is called a biaxal crystal, 
which cleaves perpendicular to the bisector of the angle 
between the optic axis. Its properties in this respect are 
des for instructive demonstrations of the property of thin 

ms. 

There are so many ways of utilising scrap and cuttings 
of this material in the manufacture of other insulating 
substances, such as micanite, etc., that it is almost 
zi maa to find any real mica that may be pronounced 
useless. 


THE PULSATION OF THE DIRECT-CURRENT 
OUTPUT OF ROTARY CONVERTERS.* 


The results of numcrous investigations tending to show 
that the direct current obtained from a rotary converter is 
of a pulsating nature have been published recently. M. B. 
Field connects these pulsations with the teeth of the 
armature. Cramer suggests a variety of other explanations. 
The present article is an attempt to show that the chief 
cause of the pulsations is the superposition of the ohmic 
voltage drops due to the direct current and the alternating 
current within the armature conductors. Both Steinmetz 
and Kapp (1898) have based their calculations of the ohmic 
loss in rotary converters on the superposition of the direct 
and alternating currents; and Pichelmayer's investigations 
in 1899 have shown that this assumption is safely 
allowable, provided that the alternate-current input is of 
sine form. This assumption will, therefore, be made in the 
present article. 

Let the direct current per brush be 2c and the voltage 


* Translation in abstract of an article by R. Elsiisser in Elektro. 
technische Zeitschrift for March 3, 1904. 
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on the direct-current side E. A two-polar field will be 
considered throughout. The direct current per armature 
path is then c. If y is the angle subtended by the con- 
nections of one phase stated as a fraction of, the pole-pitch, 
k the E.M F. factor, e the effective E.M F. per phase: 


Cu e , N E (1) 

Bat for a single-phase circuit y — 1, so de=} k, E, 

for a three-phase circuit y = 2, 80 e'u = K E, 

for a six-phase circuit y=}, 80 e, « Is E 
Assuming a sine wave of current, the amplitude of the 
alternating current is J,, = ~ 2.1’, where t'u is the effective 
value of the alternating current. In order to produce c, a 
watt component, in, is required, the direct-current output, 
2 c Eg, corresponding to an alternate - current input of 
T. tn. Cw, Where «=the number of phases. Or, generally, 


i „ p C 
2/2 
J n = 2 
(Kapp, Dynamomaschinen, p. 452). 

An addition must be made to this watt component for 
the current keeping the rotary in motion and supplying the 
losses. This addition for a given load may be stated as 
q.7.¢, 80 that the total power current per phase will be 


Jí29.Ctq.9.C€-p.C. (3) 
If a phase displacement exists between E.M.F. and 
eurrent, the amplitude of the current per phase will 
l J 1 ; ! e 
J oe = Ope gt ow: Sh 
gie ^ ui (4) 
Let w be the resistance of the armature per unit, length 


and 


(8) 


Cne e œ * 0 D 


of arc (unit arc being 57° 17' 44:8"), the resistance per pole | 
pitch will then be 7 . w, and for any angle a degrees it will 
be a, x w when a is the length of arc corresponding to | 


a degrees. The alternating current, as motor current, acts 
in opposition to the direct current of one armature side 
during the greater part of a period, and as the instan- 
taneous values add up algebraically it is only the instan- 
taneous difference which is actually set up. 

For calculation purposes, however, both currents can be 
considered independently. Only one half of the armature 
need be dealt with, as the other half is simply a repetition 
with altered sign. The brushes will be assumed to be in 
the neutral position. Any shifting of the brushes has much 
the same effect as an equal displacement, in the reverse 
direction, of the alternating-current vector, and so need not 
be separately considered. 


I.—SINGLE-PHASE ROTARY CONVERTERS. 


Converters for ordinar single phase currents may be 
considered as working with two phases whose current and 


2c 


Fie, 1. 


maobine 
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two main divisions must be considered—one from a = Odeg. 
to a  90deg., and the other from a= 90deg. to a = 180deg. 
For the angle (Jw, E.,) = = O, the following equations 
may be obtained : 
When a=Odeg. to 90deg. or 180deg. to 270deg. the 
voltage drop = 


i T 
erg "C o0 F = p. C. in — 04 +a) 
-p cain (a )( ) 
be (1- panin a 22) s . . (5) 
T 
When a = 90deg. to 180deg. or 270deg. to 560deg. 
(eg G. . 1 — ps ZIMMER 
~ P. c. sin (a+r). w. ( 7 
ebe. . (1-55 ein a. 2. (1 ~%) . (6) 


7. 


c.w.m is the voltage drop which would occur if the 


machine were working as a direct-current generator. 


The expression within the bracket reaches a maximum 
value viz., 1—for the angles a = Odeg., 180deg., and 360dug., 
and a minimum value, viz. (1 - p,), for a = 90deg. and 270deg. 
The superposed pulsating voltage, therefore, has a periodicity 
double that of the alternate-current supply. Since p, is 
always greater than 1, the average voltage drop is decidedly 
smaller than c . w. 1, and twice during each period of the 


alternate- current supply a voltage rise occurs on the direct- 
| current side. 


The value of the total voltage difference is 
dependent not only on the current, but also on the relative 
width of pole, ap. Thus 


a= 5 6 666 7 7 8 
K,=1635 1:55 1495 146 1415 1:365 
7,-1735 1825 1892 194 20 20072 


The values of K, are calculated by formule given by Prof. 
Ossanna, and differ somewhat from Kapp's values. The 
total voltage difference is consequently greater, the greater 
the relative pole width -i e., width of the rectangular flux 
curve with no flux in the interpolar gaps—is made. p, is 
determined from 7, by formula (3). Fig. 5 shows the 
values obtained by formule (5) and (6) for the different 
positions of the armature, assuming that p, = 2 and 
c. . 11. Here the maximum voltage difference is 
seen to be twice as great as the drop of the direct-current 
The curves have sinusoidal tops, but form a 
sharp cusp at the lower extremities. The area above the 
zero line is decidedly greater than that below. 

It is also of interest to consider the voltage drop on the 


direct-current side at no load—ie, when c=0. In this 


J 

EAE 

ny, 
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Fic. 3. - Single-Phase Transformer, Direct-Current Side. 


voltage vectors are displaced by 180deg; the conductors of | case J, is inserted in place of p, c, and then for a = Odeg. to 


each phase extend over a whole pole-pitch. The neutral 
line is also the time axis. 

(a) Voltage Drop on the Continuous-Current Side.—A voltage 
drop equal to c. w . m occurs between A aud B (Fig. 1) in 
the direction from A to B. The drop due to () J, is in 
the same direction, whilst that due to (+) J» is in the 
opposite direction. It will be seen from Figs. 1 and 2 that 


90deg., 180deg. to 270deg. the voltage drop = 
(7a) 


evo = Jo W . 7 (-2 as. ein a ‘ 
T 


For a = 90deg. to 180deg., or 270deg. to 360deg., 
"Lh (0, (2 . Bi (5 e )) 7 lf 
e T sin a = | (75) 
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Here also a pulsating rise exists having a 
periodicity twice that of the alternate ourrent supply. The 
curve is shown in Fig. 3 for J.. w. 1 1, and has exactly 
the same characteristics as the curve with load, but varies 
between 0 and (- Jo. % c). When an internal phase dis- 
placement between Ew and Jw equal to & $ exists, the 
instantaneous value of the alternating current becomes : 


65 6 dn (4 0 


= p, . . (sina 4 tan ¢. cos a). 


tie = . . 


4 


So that for a= Odeg. to godeg. 

e . . 1 (1 -p4 Ein a * tan ¢ cos 26 . 2) (8a) 
and for a = 90deg. to 180deg. 
Eng =. 0. 1 (1-P (sin a tan $.0082).2. ( Y) (eb) 


(seo Fig. 4). The maximum value of the voltage drop 
changes rapidly both in amount and in phase displacement 
with increasing $. The curves for ¢ = + 30deg. and 
$= — 30deg. are shown in Fig. 5. The shape of curve is 
not much affected, nor is the value of the total voltage 
difference ( +4 per cent.). | 

(b) Voltage Drop on the Alternate-Current Side.—Assuming 
that the direot current is constant, which is quite allowable 
as the small fluctuations dealt with above may be neglected, 
the voltage drop on the alternating side for no internal 
phase displacement and a = Odeg. to 90deg. is 


e = . . sin G. G. T — C x (7 +a) +0 : »(£ -«) 
2 2 


= c. 0. 1 (v sin a — 2 =) ; (94) 
and for a= 90deg. to 180deg. 
geo (p tina - 2 (1- 2). . (9b) 


a retort | | | tt tt 
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Fie. 5. — Single- Phase Converter, Alternate-Current Side. 
. The values of e are positive from Odeg. to 180deg., are 
zero for values of «=Odeg. and 180deg., and follow the 
same equation, but with negative sign, between 180deg. 
and 360deg. The voltage drop on the alternating side, 
therefore, has the same and i 


periodicity as the alter- | pole as that used for 


which it is clear that the voltage drop is about half what it 
would be if the machine were used as an alternate-current 

erstor or motor. The curve has two maxima in the 
positive and negative portions, and at 90deg. and 270deg. 
it has sharp cuspe. The curve for p= + 30deg. is also 
shown in Fig. 5. The equations for phase displacement are 
analogous to those obtained above. The drop is in all cases 
decidedly smaller than that of the same synchronous motor. 


IL—TunEE.PHASE CONVERTERS. _ 
In this case, as shown in Figs. 6 to 8, the winding may be 
2c 


divided into three portions : a = Odeg. to 60deg., a = 60deg. 
to 120deg, and a=120deg. to e a Proceeding as 
above, a series of equations may be developed showing 
that the voltage drop on the direct-eurrent side reaches 


Iz 
minimum values equal to c. w. 7 ( 1- i Ps) forarmature 


positions of a=0, 60, 120, 180, 240. 300, 360 degrees, 
and maximum values of c. 0. 1 (1—3 p,) at «— 30, 90, 
150, 210, 270, and 330 degrees. The superposed pulsat- 
ing voltage, therefore, has a frequency six times as great 
as that of the alternating supply, and has a minimum 
value whenever one of the three phases falla to zero current, 
and a maximum value when the current of any phase rises 
to a maximum. 

Unlike the single-phase converter, the voltage drop in 


2 b. 
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Fig. 8 - Three - Phase Converter. 


the three-phase converter is always positive, though it is 
still only dependent on the load and the relative width of 
pole. The curves in Fig. 9 are drawn on the assumption 
of p, = 1:5, which corresponds to about the same width of 
e single-phase curves. It will be 


nating supply. Fig. 9 shows the curve for p,=2, from | geen that the drop is only a fraction of that of the same 
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direct-current generator (in this case it reaches a maximum 
that 1 c. u. x), and that the total voltage difference is also very 
much reduced (for p, = 1:5 it is about y c. 0. r). If the 
direct-current side is on open circuit (c — 0), the drop due 
to the no-load current, Jo, acts on the direct-surrent side as 
a voltage rise. For the machine in question the maximum 
rise would be — J, w. . 866, and the minimum Jo. G. 1. 76. 
Phase displacement is shown in Fig. 9 to have principally a 
distorting effect, the increase in drop being insigaificant. 
The effect of p= +30 is shown by the dotted lines in 
Fig. 9 The drop on the alternate-vurrent side can again 
be shown to have the same periodicity as, and to be in 
phase with, the alternate-current supply. The amount of 
this drop is also much less than that of the machine as an 
alternating motor, as shown by the curve in Fig. 9. 


IIL.—Six-PHASE CONVERTERS. 


In the case of the six-phase converter, it is only neces- 
sary to consider the portion of the armature period from 


armature positions a= Odeg., 60deg., (120deg., 180deg. . . ), 
and minimum values equal to c. o. 1 (1— p,) for the 
armature's positions a = 30deg., 90deg. (150deg.... . ) 
The position of the pulsations will be seen to be displaced 
by 30deg. in phase relatively to the corresponding waves 
of the three-phase converter, which can be understood 
by an examination of Fig. 10, but the amount of the 
pulsations is alike in both cases, as shown ia Fig. 11. On 
the alternate-current side the equations show that an actual 
rise in voltage occurs, but it is of small amount, as shown in 
Fig. 11. f 


FIG. 11. -six-Phase Converter, 


The conclusions arrived at by the above investigation 
are, therefore : 

1. That every rotary converter under all conditions pro- 
duces a pulsating voltage on the direct-current side diréculy 
due to the superposition of the ohmic drops of the direct 
aud alternating currents. Other causes of pulsation are 
only subsidiary. 

2. The frequency of this pulsation is twice as great as 
the supply frequency in the single-phase converter, and 
six times as great in the three-phase or six-phase converter. 


| together. 


3. In multiphase converters the drop remains always 
positive, and is only a fraction of the ohmic drop of the 
same machine used as a direct-current generator. In the 
single-phase converter, the voltage drop becomes negative 
twice in each armature period. The difference between 
the greatest and least voltages ie several times as great as 
the drop of the same machine used as a direct-current 
generator. 

4. The amplitude of the pulsations depends on the load 
and the pole-form of the machine. 

5. Even on open (direct-current side) circuit voltage 
pulsations occur, so that the true voltage ratio of the con- 
verter cannot be obtained by measurement of the terminal 
voltages on open circuit. 


A short consideration of recent experiments on the 
subject will be of interest. Differences in the results 
obtained by different investigators—e.g., Prof. Banti and 
Mr. E. Cramer—may be put down to differences in the 
general design of the machines employed. Thus the ques- 
tion of armature resistance is of great importance, and a 
machine designed as a rotary converter would naturally 
have a higher armature resistance (on account of the lower 
losses occurring) than a standard direct-current machine of 
the same output used as a temporary converter. The 
former machine would consequently show considerably 
(Pago voltage differences than the latter. The fact that 

r. Cramer tailed to notice any pulsations with the three- 
phase connection will be easily understood by an inspection 
of Fig. 5, in which the curves of a single-phase machine 
and a three-phase machine of the same size are shown 
In the case of Mr. Field’s machine, it was 
probably only a coincidence that the frequency of the 


‘pulsations corresponded with the number of armature 


teeth, for the generator curve is strongly indented, 
and the curves of ohmic drop would, therefore, be 
similarly indented, giving rise to two periods per pole, and 
phase. The difference in behaviour observed when loaded 
on accumulators and when loaded on resistances may, 
perhaps, be explained as follows. When working on a 
resistance load the whole voltage is absorbed as a resistance 
drop, and the pulsating voltage drop, therefore, forms only 
a small percentage of the total; on the other hand, with a 
battery, by far the greater part of the voltage is balanced 
by the back E.M.F. of the cells, and the pulsating drop 
forms a very largo percentage of the resultant working 
voltage. Consequently the current pulsates decidedly, 
almost following the form of the voltage curve. During 
each armature period, therefore, decidedly different current 
strengths occur, aud, since with constant excitation on a 
synchronous motor changes of current correspond to 
changes of armature phase (or position in space relatively 
to the generator), it follows that positive and negative 
driving torques must occur. Under favourable conditions 
these can set up swinging and changes of angular velocity, 
which may eventually throw the machine out cf step. The 
occurrence of irregular angular velocity on open circuit in 
the case of Mr. Cramer’s machine is open to doubt. 


NEW COMMITTEES. 


The followi: g new committees have been appointed: 

AcTON.— Eleclricit; : Mesare. Ainsley, Baldwin, Morris, Jarratt, 
Poulton, Bulleo, Cronin, and King. 

BECKENHAM.— Liectric Lighting and Tramirays: The whole of th 
members of the Couucil. 

BIRKDALE.— Electricity, Lighting, and Licensiny : Councillors W. H. 
H»yes (chairman), Broderick, Stephen, Whiteley, Buck, Houldsworth, 
Ri hwerth, snd 3.0we, with the chairman and vice-chairman. 

East BARNET VALLEY. — /lighways awl General Purposes: all 


mewbers. Léyhfing: all mem herr. Light Railways: Councillors 
Bonde, Gilsuu, Wood, Piowiighr, Scuttery, Stringer, and the 
chairman. i 


N EWTON — Lighting: Messrs. J. Chudleigh, S. Hacker, G. H. 
Hearter, W. H. Huruav, H. Mills, A. J.. Murrin, H. T. Parker 
A Sam psou, and W. R. Vicary. i 

WESTON SUPER MARE Baths and Lighting: Messrs. Biggs, Board 
Claik, Dubin F. llaid, Harst Norman, Pato œ, Rider ana Watkin. 
Tramways: As bef e. wiih tbe addition of Mr. Nev le in place of 
Mr. Pickies, vith M. F-ance as chairn an. Electricity: ths whole of 
tLe member , with Mr. Bouchicr as chairman. 


WHITBY.— Electric Lighting. The whole of the Qonnoil, 
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end of each tube. Cleaning doors are also arranged between 
the headers, which admit of the tubes being cleaned by means 
of a wire brush or steam jet whilst the superheater is at work. 
The usual brick division wall can be built in the downtake to 
prevent any injury to the joints and fittings due to vibration of 
the boiler. Moreover, the heating surface of the superheater 
ean be preportioned within certain limits to give the desired 
degree of superheat. The advantages obtained with the 
arrangement desoribed should gain this superheater considerable 


favour. 


TRADE NOTICES AND NOVELTIES. 


Sugden's Patent Superheater. 


Accompanying are illustrations of a superheater for Lmoa- 
shire, Cornish, and dry-back boilers, which has been patented 
and introduced hy Mesers. T. Sugden, Limited, 180, Fleet- 
street, Londor, E.C. Fig. 1 shows the superheater isolated 


A New Section Insulator. 


The section insulator illustrated herewith is of a type recently 
introduced by Messrs. Robert W. Blackwell and Co., Limited, 
59, City-road, London, E.C. This insulator combines the 
following among other advantages : The terminals which hold 
the trolley wire at either end of the device may be detached 
from the body or central portion and renewed, if necessary, 
without removing the body from the line. These terminals are 
easily attached or detached by means of an interlocking device, 
and are provided with horizontal flanges at the points where 
the trolley wheel leaves the wire: The wheel rides on these 
flanges over the joint between trolley wire and the section 
insulator terminal so that the extremely hard wear to which 
the trolley wire is usually subjected at point of entrance 
to section insulator is entirely avoided. The trolley wire 
is fastened to the terminals in such a manner that 
the few inches of wire coming outside each rigid end 
clamp is provided with a reinforcement to counterast the 
tendency to crystallisation of the wire at the clamping point. 
In putting up the section insulator, the process may be 
facilitated by separating the terminals from the body, fastening 
them to ends of trolley wire, hanging the centre part in position 
on the span wire, then pulling up the trolley wire with terminals 
attached and locking them on to the body. When, as a result 
of repairs, the trolley wire ends have been cut at the place 
occupied by a section insulator, and it is necessary or desirable 
to use a longer section insulator to fill in the gap, special long 
terminals may be substituted for those of the regular length, 
and the whole device thus lengthened out. The renewable 
strip is of lignum vite, and provided with auxiliary terminals, 
which take whatever sparking occurs at these points, 
rendering the part as durable as possible. Clamps are pro- 
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Fia. 1.—Superheater Isolated. 


when steam is first being raised in the boller, and Fig. 2 shows 
itat work. It will be seen that by means of balanced dampers 
the superheater may be cut out or put in operation at will. By 
adjusting the position of these dampers the degree of superheat 
can be controlled. The dampers are c nstructed of firebricks 
or slabs, fitted in iron frames, which are well protected from 
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New Section Insulator. 


vided for attaching side feeds in such a manner that when 
the same. feed wire is used for feeding two trolley wires it 
is only necessary to strip the feed wire at exactly the points 
clamped. The insulating strip, which is found to give out first 
in use, is renewable, and easily slipped into position without 
char ging any other parts or removing any screws. It is adapted 
to ei: her round or grooved trolley wire. Hence it is claimed 
that the insulatcr saves the trolley wire, the linesman's time, 
and contributes to the general permanence, safety, and economy 
of the line. 


ST. MARYLEBONE LIGHTING. 


The following offers from the Metropolitan Electrio Supply 
Company were considered by the Borough Council of St. Mary- 
lebone yesterd&y. The offers are dated April 19, 1904, and 
signed by the secretary of the company : 

Supply of Current in Bulk.—In consideration of the Council 
taking from the company the whole of the current required in 
the borough the company are prepared to accept the price of 
id. j er unit for the quantity supplied in excess of that repre- 
sented by two hours’ average daily supply during each quarter 
of the maximum demand made upon the company in the 
quarter, the said two hours’ average daily supply being charged 
at 51. per unit, the average price of the whole of the current 
supplied in apy one year not to exceed 1 70d. per unit. My 
directors believe this scale of chargas will under existing con- 
ditions work out to a Jower rate than 1 70d. per unit, and if the 
Council considerably increase their motor and street-lighting 
loade, and provide storage batteries sufficient to take a 
reasonable proportion of the peak, the average charge 
should not be more than about 1:40d. The supply to be 
given for a period cf 27 years from Jan. 1, 1905, with 
the right to either party of claiming a revision of price at 
the end of nine and eighteen years, the revised price to be 
settled, failing agreement, by arbitration in the manner pro- 
vided in the agreement of May 8, 1901. As part of this arrange- 
ment the company will be prepared, if required, to previde and 
fit up in any sub-station to be erected by the Council in St. John's 
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Fig. 2.—Saperheater at Work. 


the heat. Steam from the boiler entera the inlet box or 
header, and is distributed equally amongst the bent tubes, 
through which it passes to the outlet box or header, which 
is connected to the steam-main. The rectangular boxes or 
headers are made of steel of strong section, into which the bent 
tubes are expanded. A handhole cap is placed opposite the 
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Wood, or in the existing generating stations ab Manchester- | depreciation, would in 1910 represent £585,000, which is much 


aquare or Rathbone-place (if the Council remove the steam 
plant and adapt those stations fur transforming purposes), such 
motor-generators as the Council may require, together with all 
necessary switchgear, balancers, starting machines, cable con- 
nections, and travellers, for the sum of £7. 10s. per kilowatt. 
In this way the contemplated outlay by the Council of from 
£280 000 to £300,000 on a 9,000-kw. generating station, with 
the necessary machinery and trunk mains, would be reduced to 
£41,000 for all the additions necessary to bring up the capacity 
of the existing transforming plaut in the borough to 9,000 kw., 
subject only to the cost of altering the present buildings. No 
estimate of that oost has been made, but it cannot be much, 
especially after giving credit for the value of the existing steam 
plant. If desired, the directors will have plans prepared, and 
name an inclusive sum for which they will undertake to alter as 
well as equip these two stations, in which sum will also be 
inoluded, if the Council wish it, the cost of erecting a sub- 
station in St. John's Wood on a site to be provided by the 


ouncil. ; 

Lease of the Marylebone Undertaking.—As an alternative to 
the offer of a bulk supply, my directors are prepared to aocept a 
lease for the same period of 27 years on terms which will relieve 
the Council of all charges for interest and sinkiog fund (except 
in respect of costs) which will devolve upon them during the 
currency of the lesse under the pendiog Bill as amended in 
Committee of the House of Commons, subject to the company 
having power at any time to terminate the lease on two years’ 
notice in the event of another order being granted and con- 
firmed by Parliament. These charges my directors understand 
to be: (1) interest, at a rate to be agreed, on £1,212,000 

yable under the award, and on capital expenditure in 1902, 

903, and 1904, estimated at £150,000 ; (2) sinking fund on a 
3 per cent. basis in respect of the above-mentioned sums, 
repayable in 35 years from Jav. 1, 198. 

The directora are strongly of opinion that the costs of the 
arbitration should not be capitalised and that eich party should 
bear its own costs. They are, therefore, prepared to re: urn to 
the Council the amount which has been paid to them under 
taxa'ion. The company would also provide all the capital 
required for the business ia Mrylebone during the lease, 
subject to repayment on its termination less 14 per cent. per 
annum from the several dates of expenditure. As bearing upon 
the question of depreciation, it must be borne in mind that the 
plant which depreciates most he steam generating plant—is 
outside the area, and will be maintained at the sole expense of 
the company. 

These offers were considered both by the consultiog engineer 
to the Corp»ration (Mr. Arthur Wright) and by Messrs. Price, 
Waterhouse, and Co., and reported on as commercially 
unacceptable. The Electric Supply Committee accordingly 
passed the following resolution, which was to be considered by 
the full Council yesterday: Resolved that the Council be 
recommended to authorise the expenditure during the nex: two 
years of £400,000, exclusive of the cost of site, fur the purpose 
of er oting a generating station, and purchasing the necessary 
plant and machinery, aud for the finishing of the conversion to 
a continuous-current supp'y of the districts not yet completed 
by the Metropolitan Electric Supply Company, Limited, provided 
thet the sum can be raised by loan.” 

The reasons for the above decision are as follows: The 
committee are advised that they can produce the electrical 
energy more cheaply than is equivalent to the supply in bulk at 
above rates. They object to be bound to take a supply in bulk 
for 27 years. As regards the leasing for the undertaking, 
parliamentary powers would have to be obtained. The terms 
ef the «ffer fur leasing only provide for the repayment (f 
£775,000 during the period of the lesse, and the Council would 
have to accumulate the remaining £500,000, as well as the then 
value of the additional expenditure by the company during the 
period of 27 years. 

The following extract from Mr. Wright's reporb on the cost 
of the unit is of interest generally: ‘‘ From a reference to the 
late arbitration proceedings, it will be seen that under even 
the ideal conditions assumed only 85 per cent. of the electricity 
bought could be converted ready for distribution from the 
sub-station, and that only 84 per cent. of this latter quantity 
could be sold to the consumers. The offer for the bulk supply 
at 17d. per unit therefore really means a cost of 2 38d. per unit 
sold exclu:ive of the cost cf distribution, administration, and 
mains repairs, all of which, being common to both systems, may 
be taken at the figure adopted during the arbitration—viz., 
4d. per unit. To these items of cost must be added at least 
another one-ninth of a penny to cover the wages of the necessary 
men at the sub-station, and the repairs (other than depreciation) 
of the 12,000 h.p. of converting machinery and elaborate high- 
tension switchgear required for the load. The total cost per 
unit sold, therefore, under the ideal assumed conditions is thus 
brought up to practically 3d. per unit, or ld. more than the 
estimated outside cost on the Borough Council's scheme for the 
year of 1910." He proceeds to show that this 1d. per unit, if 
capitalised at 6:4 per cent, for interest, sinking fund, and 


more than the capital expenditure for providing an independent 
generating station. 


FORTHCOMING EVENTS. 


FRIDAY, APRIL 29. 

Institution of Civil Eugineers.—At 11 a.m., students’ visit to the 
works in proga ss at the new thoroughfare between Holborn and 
the Strand. 

Royal Institution.—At 9 pm, the Dean of Westminster on 
" Westminster Abbey in the Early Part of the Seventeenth 
Century.“ . 

Junior Iastitution of Bsgineers.—At 6.30 p.m., visit at the 
Caselind Highe--Grade Bosrd School, Wells-street, Hackney, to 
inspect the ventilating avd heating systems, 


SATURDAY, APRIL 30. 

Royal Institution —At 3 p.m., Mr. Cyril Davenport, F.S.A., on 
„Jewellery (III.). 

Manchester Association of eers,—Viwt to Northwich on 
inspection of the River Weaver mechanical aud electaical srrange- 
ments. Iuland Navigation," by Mr. Sauer (provisional). 

Institution of Electrical Em —At 10 s.m., students’ visit 
to the Western Electric Company, North Woolwich. 


Monpay, May 2. 

Society of Arte.—At 4.30 p.m., Cantor Lecture: ''The Majolica 
and Glazed Earthenware of Tuscany," by Prof. R. Langton 
Douglas (Lecture II.). 

Society of Engineers — Jubilee meeting. Mr. Percy F. Nursey, 
past - pri sidens and secretary, will give a historical sketch of the 
rocie y, entitled A Jubi'ee Retrosp2ct,” and a paper will be read 
by Mr. A. S. E. Ackerman on '' British and American Qoal- 


Cutting Machines. 
TurspAxv, May 3. 


Society of Arts.—Ovlonial Section: at 4.30 p.m, Canada and 
Great Britain,” by Mr. W. L G iffith. | 


Royal Institutien.—At 5 p.m., '' Meteorites,” by Mr. L. Fletcher. 


WEDNESDAY, May 4. 
Institution of Electrical Engimeers.—At 7.50 p.m., students’ 
meeting, Alternating Current. Commutator Motore," by Mr. F. 
Creedy. 
Society ef Arts..—At 8 p.m., ''Stitis iss cf the World's Iron and 
Stce’ Industries," by Mr. William Pollard Digby. 
THURSDAY, May 6. 
Institution of Electrical Eogineers— At 2.50 p.m.. s'u'ente' 
visit to the Electrical Power Stcrage Com; any, Millwall E. 
Rontgen Sooiety.—At 5.30 p.m., ''Thrce Yesre' X-Ray Work,” b 
Dr. L. Herechell Harris; '‘ The Röntgen Sc ciety—its Pest Work 
and Future Prospects,” by Mr. J. J. V«zey ; Some Experiments 
with Alph« Rays,” by Mr. F. H. Glew. 
Iron and Steel Institute.—At 10.50 8. m., annus! m' etir g. 
Royal Institutien.—At 5 p. m., Great Britain and Europe (1763 
1795), by Mr. S. Hassall, 


FRIDAY, May 6. 

Junior Institution ef Engineers.—At 8 p.m., “The Desiga of a 
D y Dock," by Mr. A. W. Young, member. 

Tramways and Light Railways Asseciation.—At& pm, at the 
Society of Arts. ni c. ssion on Running Powers" introduced by 
Mr. Thoe. W. How. 

Iron and Steel Institute. —At 10.50 a.m., snnual meetirg (c.n- 
tinuel. At 7 p. m., a- nual d naer, Hotel Cail, 

Physical Society.—At 7.45 pu» council meeting. At 8 p.m., 
* An 5 with Lub icating Oil," by Mr. W. A. Price - 
' Some Instruments for the Measurement of Lerge and S nall 
Alternating Currents,” by Mr. W. Duddell; and sn exhibition of 
Apparatus from the National Physica! Laboratories (date changed 
from May 13). 

Royal Institution.—At 9 p.m., ''Anthropoid Apes,” by Dr. P. C. 
Mitchell. 

South-Western Polytechnic, Chelsea, 8.W.— Distribution of prizes 
by Lord Cadogan, K.G. 

Association of Municipal Eugineers.—At Newcastle, general 
mec tiog. 

SATURDAY, May 7. 

Royal Institution.—At 3 Pes ‘ Sonata Style anid the Sonata 
Forms,” by Mr. Donald F. Tovey. 

South-Westorn Pelytechuic, — At 7.10 p.m , conversazione, lestures, 
and dem-nstratior s. 

Association of Municipal Engineers.—At Newcastle, general 
meeting. 


Association of Municipal Engineers.—The fol'owing prospective 
Men nente for meetings have been fixed: Buxton, May 20 
and 21. : 
Incorporated Municipal Electrical Association. —Ninth annual 
5 Derby, Nottingham, and Sheffield, June 23 to 
uly 2. 
Institution of Mechanical Engineers, Chicago Mtctng, 


M 
io-Jane.3. *y 5 


— Bi 


THE ELECTRICAL ENGINEER, APRIL 29, 1904 


.| condition to the Egyptian Government, These lines, as at pre 
approved by the Egyptian Government, cover 5,500 miles, and the 
0 
order for a considerable fresh 
business is extending rapidly, and in that city cable oonstruotion, 
partly underground, wil | 
cities of Calcutta, Bombay, Madras, Rangoon, Moulmein, Singapore, 
and Hong Kong, metallic cirouiting by underground cables 
be carried out by the 
the several Governments, within the next four years. Bombay. it is 
underatood, will meet its own expenditure ; but a considerable portion of 
the Oalcutta expenditure and the whole of the expenditure in the other 
towns named must be met by funds provided by the Company. The 
Company still hold some £12,000 of coneole, which will be available 
in connection with any extraordinary capital expenditure within the 
next few yeare. Following on the granting of the 60 years’ license by 
the Indian Government, the Straits Government has also conceded a 
new lease, or license, for a term of 31 yeare, the term being shorter 


LEGAL INTELLIGENCE. 


MAXWELL v. THE BRITISH THOMSON-HOUSTON- 
COMPANY, LIMITED. 


This case was decided by Mr. Justice Kennedy last week. Mr. 
Roekill, K. O., and Mr. Horace Marsball appeared for the Thomson- 
Houston Oompany, and Mr. Scott-Fox, K.C., and Mr. Bairstow 
represented the other parties, Messrs. Robert W. Blackwell and Oo., 
Limited. The action was originally tried before his lordship and 
a jury at the Leeds Assizes in 1901. The plaintiff, Miss Agnes 
Maxwell, of Halton, near Leeds, was, in June, 1499, travelling on the 
outside of a horse tramcar along Oookridge-street, Leeds, while the 
trolley wires and overhead installation were being executed for the 
electric tramways by workmen employed by Messrs. Blackwell. 
These workmen allowed an iron rod to project out, and this 
caught the plaintiff under the chin and seriously injured her. At 
the trial there was a great contest as to who was liable, the Thomson- 
Houston Company pius, oontracted with the Corporation to do this 
work, and having engsged Messrs. Blackwell as sub-contractors. In 
the result the Thomson-Houston Company were held liable to pay 
£850 damages and costs to the plaintiff. They appealed, and the 
Court of Appeal upheld the jadgment. The Thomson-Houston Com- 
pany, having brought in Messrs. Blackwell as third parties, now 
alleged that they, as sub-contractors, were bound to indemnify them 
in respect of this jadgment. After considerable agument his Lordship 
came to the conclusion that Meesrs. Blackwell were umder a contract 
of indemnity to the British Thomson-Houston Company, and he gave 
judgment accordingly for £850, with the whole costs of the action 
except the costs of the appeal. Stay of execution was granted on the 
u terms. 


SMOKE FROM ELECTRIC LIGHT GENERATING STATION. 


The Wellingborough justices dealt last Friday with a charge against 
the County of Northampton Electric Power and Traction Company, 
Limited, of committing a breach of the Public Health Act. 

Mr. Parker, on behalf of the Wellingborough Urban District 
Council, statéd that smoke issued from works in the occupation of the 
defendants so as to become a nuisance and be injurious to health. The 
chimney belonged to the Urban District Council, and had been used 
for the refuse destructor works. It was so used for a year before the 
defendant company entered on their premises, but then there was no 
black or injurious smoke. Now the black smoke always came just 
before the time for lighting up by the electric company. 

The Council's Inspector stated in the course of his evidence that 
he thought it was Boetii for people to suffer from the smoke 60ft. 
below the shaft, He did not say the shaft was from 90ft. to 100ft. 
high, and did not think it was the highest in the town. There was a 
long flue into the chimney from the Council's destructor works, but 
this was under control, so that only white smoke went into the 
chimney. The witness said that the average height of the houses round 
the Miis was 24ft. or 25ft., but still held that a nuisance could be 
c-eated. 

John James Patrick, foreman to the Council and Thomas 
Radloy, another fireman, gave corroborative evidence, and medical 
evidence was also given as to the ipjariousness of the smoke. 

Mr. Archer, on behalf of the defendants, pointed out that the 
Council were owners of the chimney, and, as the agreement showed, 
had joint control of the flue. If any nuisance was caused, the Council 
were liable. 

Henry James Nesbitt, managiog engineer for the defendant 
company, said the chimney stack was not under the control of the 
company. He understood that under the original agreement they 
were to get all their power from the dust destructor plant. Under the 
second sgreement the Council’s destructor was to supply steam to the 
defendant company sufficient to work their machinery. The smoke 
was to an extent from the destructor works, and also trom the boilers 
of the company. There was no nuisance of any kind. 

Other evidence having tcen given for the defence, the Bench decided 
the nuisance had been proved, and fined the company £3. 


COMPANIES’ MEETINGS AND. REPORTS 


. ORIENTAL TELEPHONE. 


The tenth ordinary general meeting of the shareholders of the 
Oriental Telephone and Electric Company, Limited, was held on the 
27th inst. at the Great Eastern Hotel, Sir Auckland Colvin, K.C.8.I, 
(chairman of the compe) presiding. i 

The Chairman said that the year under review again showed a 
steady progress at all the branches as well as in the subsidiary com- 
panies. This progress was moet noticeable in Egypt, Rangoon, and 
Singapore. Larger receipts might be expected from Egypt this year 
when fresh installations, which have been in hand for some time, will 
be completed. The Oompany’s operations in Egypt are of three kinds — 
the exchanges in Cairo and Alexandria and other minor towns ; the 
trunk line between Cairo and Alexandria, which was opened last year, 
which has been erected and is maintained by the Egyptian Government, 
and leased provisionally to the Company for a term of two years, expiring 
on April 30, 1905, when the termsof the lease are open toreconsideration, 
and finally, what are known as provincial lines. These lines conneot 
the centres of the Government Administration in the provinces with 
various sub-centres indicated by the Government. They are erected 
by the Company, and leased annually to the Egyptian Government for 
terms of 25 years from the date of their being handed over in working 
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airman understood that the Oompany was about to receive a further 
extension. In Hong Kong, also, 


have to be carried out. In the seven 
as to 
Company, according to agreement with 


than that of the Indian licenses, inasmuch as the capital outlay 
necessitated by reconstruction will be of much Jess importance in 
Singapore than in India. The Oairo and Alexandria exchanges have 
been very greatly strengthened by the completion of the underground 
circuiting. The trunk line between Cairo and Alexandria has met 
a great want, and becomes more and more popular. The other 
smaller exchanges are working satisfactorily. Fresh exchanges, 
it is believed, will shortly be opened in other towns, and 
in the growth of the provincial lines the Company has an 
assured and constant source of increase to its revenue. During 
the last year the Egyptian Company suffered a great loss in the 
death of their manager in Egypt (Mr. W. N. Evans), who had been 
with the Company as manager for 16 years. He has been succeeded 
by Mr. Stevenson, who previously had been the local manager in 
Alexandria for many years, and the Oompany have now secured the 
services of Mr. Thomas, late of the Eastern Telegraph Company in 
Alexandiis, to succeed Mr. Stevenson in the latter post. In view of 
the capital expenditure which has already taken place, and which still 
lies before the Compsny, in consequence of the rapidly-growing exten- 
sion of business, the Board have, in principle, approved of the estab- 
lishment of a capital redemption fand, but at the present moment a 
definite decision as to the detailed application of the scheme had not 
been arrived at, because certain negotiations are now proceeding with 
the Egyptian Government, by which the Egyptian Company hopes to 
be enabled to provide independently for the ultimate redemption of its 
own capital. Having regard to the progress of the Company and to 
the uninterrupted growth of its undertakings, the Board felt justified 
in fecomimeudiug a slightly higher dividend for the ordinary shares 
this year. They look forward with confidence to the healthy growth 
of the Company's business. The Ohairman concluded by moving the 
adoption of the report and accounta. 

Mr. Thomas Lloyd seconded the motion. 

Mr. W. N. Hibbert said that, while the shareholders were indebted 
to the Board for the manner in which they had conducted the busi- 
ness, he might, as he did last year, throw out the suggestion that, as 
the shares in all the subsidiary companies were prona g held by 
this Company, the reports of these various companies shonld be tircu- 
lated among the shareholders of the Oriental. He further maintained 
that there should be a general amalgamation of all the companies into 
one large company, and by this means, he held, greater facilities would 
be placed in their power to earn money. ; 

Mr. Lea Smith concurred with Mr. Hibbert in the desirability of 
seeing the reports of the subsidiary companies, and proceeded to com- 
plain of the directors underwriting the 6 per cent. preference shares 
without giving an opportunity to the shareholders to subscribe to the 
underwriting of the issue. The cost of the issue had been £4,170 for 
50,000 shares, and as they had another 50.000 shares to issue, that 
would mean a total expenditure of over £8,000. 

The Chairman, replying, said that the Company, as a holder of 
shares in the subeidiary companies, received one copy of the report of 
the subsidiary companies, and, should it be the wish of shareholders, 
they had no objection to have the document reprinted and circulated ; 
but he was afraid shareholders would not agree to such an expense 
As to amalgamation, be might say they would find it was extremely 
difficult to get gentlemen abroad to confide all their interests to a 
central company. Their great aim was to get rid of a central 
Board, and to make the local company the unit of the work. 
He was of opinion that they would meet with the greatest opposition 
iu Oalcutta, Bombay, and elsewhere if they attempted to unit the 
companies there under one parent company, of which the central office 
and administration would be in London. Regarding the underwritin 
of the sharee, complaints had been made that several gentlemen ha 
not been permitted to take part in the erin They must, 
however, remember they oculd not look to a broker to take the remnant 
of what other gentlemen left. They undertook to underwrite the issue 
at a time when the market was very bad. 

The resolution was unanimously adopted. 

A dividend of 6 per cent. pcr annum on the preference shares and a 
final dividend of 34 per vent. on the ordinary shares issued, free of 


income tax (making 64 per cent. for the year), were declared. 


The proceedings concluded with votes of thanks to the chairman, 


directors, and the staifs abroad. 


INDO-EUROPEAN TELEGRAPH. 


The ordinary genera! meeting of the Indo-European Telegraph 
Company, Limited, was held on the 27th inst. at Winchester House, 


Mr. C. Holland preeiding. 


The Chairman stated that the alterations in the regulations 


annexed to the last International Telegraph Conference did not 


materially touch the Company's interests, but certain reductions in 
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the tariffs would affect their receipts to some extent. Such reductions 
were at international conferences settled primarily by the Govern- 
ments concerned, and although the representations of the com- 
panies were always accorded a ready hearing, tariff alterations hed 
to be looked upon from an international standpoint. How- 
ever, he did not think that the Oompany’s revenue would be 
seriously affected. They had decreased the loss of £18,735 sustained 
during the preceding year through the reduction in the rate to India 
by £4,789, owing to an increase in the traffic exchanged with South 
Russia and India. The direct Wheatstone working, which hed proved 
so successful between London and Teheran, had now been extended to 
Manchester and Liverpool. Merchants and pressmen in these towns 
fally appreciated the fact that their telegrams were received without 
re- transmission from Teheran, a distancs of 4,000 miles. Re. trans- 
mission always added to the possibility of errors. At the close of the 
present year the whole of the undertaking so far as the Russian section 
was concerned, ed to the Russian Government under the con. 
cession, and became absolutely their property. This section stood in 
the Company's books at £313,285. It would consequently be necessary 
to write off this item altogether. This would 5e done by charging it 
the reserve fund. 
The report was adopted. 


DOVER ELECTRICITY SUPPLY. 


The annual meeting of the Dover Electricity Supply Company was 
held at the Board-room, Park-street, Sir William Crundall, chairman 
of the Company, preeiding. 

The Chairman observed that the Company had practically earned 
a dividend of 84 per cent., but could only pay 6.per cent., the equiva- 
lent of the 4 per cent. the Corporation were paying on the purchase 
price. He was confident that had the concern remained a private 
company a dividend of at least 10 or 11 per cent. on the ordinary 
shares would have been earned during the ensuing year. Dover was 
an exceptional town in that it had in prospect enormous improvements 
in regard to the port, which would no doubt mean that there would be 
a great consumption of electricity for power and lighting. The £7,714 
capital expenditure during the year was chiefiy caused by the con- 
tinued and rapid og a ve of the business and the more demand for 
electricity both for light and power. Half of this expenditure went 
in the way of mains and the other half for a new engine in order to 
cope with the increased demand for electricity. A Ferranti engine 
and alternator had been put down, and would no doubt effect a very 
large saving in coal. The directors recommended the Oorporation to 
put down another engine in view of an increased demand. The 

rofits for 1903 were at least 30 per cent. more than in 

902. The output was 12 per cent. more than in the previous 
year. In regard to the sale to the Oorporation, it was ex 

that the transfer will take place about May 6 next. He believed 
the concern would pay its interest and capital instalment without 
touching the rates, thereby extinguishing the loan in 35 years. 
There was much new business in prospect for the concern. 
Arrangements had practically been concluded for lighting the 
Duke of York School. Then there was the power which they had 
arranged with the Harbour Board to supply to the new bridge, the 
capstan, and the cranes on the new works being constructed for 
the accommodation of the ocean liners. There were also a large 
amount of applications for privato light. Messrs. Wiggins, Teape, 
and Oo. had been induced to wire the Buckland paper mills, which 
were worked day and night. He concluded by moving the adoption 
of the report and accounts. 

Mr. Sellar seconded the motion, which was carried unanimously. 

On the motion of Mr. Hobday, seconded by Mr. Cundell, divi- 
denda of 5 per cent. on the preference shares and of 6 per cent. on the 
ordinary shares were declared and ordered to be paid. 

Dr. Parsons moved a vote of thanks to the chairman for tho very 
satisfactory report put before them. He thought the shareholders 
also owed a vote of thanks to the staff for their diligent attention to 
the business. 

The motion was seconded by Mr. Cundell and carried. 

After the meeting those present were shown the new Ferranti alter- 
nator of 400 kw. capacity, which brings the total kilowatt capacity of 
the works up to over 1,200. : 


OSWESTRY ELECTRIC LIGHT. 


At the annual meeting of this Company Mr. A. Wynne Oorrie 
(chairman) presided. 

The directors reported that the increase in the receipts for sale of 
current was larger than in any previous year, but the considerable 
extensions of machinery, etc., made last year had increased the 
expenses, and the full bencfit of the extensions had not yet accrued to 
the Company in the consumption of current. The available balance of 
profit amounted to £345. Os. ld. The directors recommend the 
declaration of a dividend at the rate of 5 per cent. per annum (income 
tax paid by the Company), and that out of the bslance a further sum 
of £100 be placed to the reserve fund. During the year a Bill was 
promoted in Parliament which would have injuriously affected the 
Company's interests. The directors were compelled to take steps to 
have a protective clause inserted. The costs connected with that 
had not yet been ascertained, and would be included in next year’s 
accounts. 

The Chairman, in moving the adoption of the report and state. 
ment of accounts, said that the increased ssle of current last year as 
compared with 1902 represented £293, the biggest increase they had 
had in any one year. The parliamentary costs incurred were not 
expected to be very gent 

Mr, Smith, in seconding the motion, remarked that the capital, 
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pes up, came to £8,000, and the capital expenditure in respect of 
reehold land and buildings, and paper? maius, meters, and other 
plant, to £10,464.: Then they also paid £540 in respect of their 
provisional order and £240 for preliminary expenses. That made a 
grand total of £11,244. They owed their bankers £1,780, while there 
were other debts amounting to £900. Against that, they had 
written off in one way or another, instead of dividing it among 
tbe shareholders, from £1,300 to £1,600. That was in addition to 
the dividends they had paid, so that they had been able to pay that 
money out of revenne without issuing new shares, thus putting the 
shareholders in a much better positior. During the year the directors 
had revised their scale of charges, and the charge for current now to 
anyone who chose to ask for an indicator was 7d. for the first hour and 
3d. per hour afterwards. That meant that a person using the current 
for a two houra’ maximum would get his current at 5d. per unit instead 
of 6d., and if for three hours at 44d. The directors had agreed to this 
with a view to encouraging those who were already using the light to 
use it for longer hours and thoee who did not use it to take it. 
The motion was agreed to. 


RIVER PLATE ELECTRICITY. 


The first annus] general meeting was held this week at the Institute 
of Ohartered Accountants, Moorgate-street, 

Mr. M. W. Mattinson, K.C., who presided, stated that the net 
revenue on tbe ''running account” of £13,565 represented a full 
year's work at the Ls Plata and Tucumen stations and three months’ 
work at the Buenos Ayres station, which had been sold to the German 
company. Before arnving at the amount mentioned the Board had 
made very adequate provision for possible bad dehts. A sum of £1,500 
had been received as interest upon the Oompany’s uninvested cash 
balances during the year. It would be remembered that they 
raised a substantial sum by means of debentures with a view of 
putting the various stations into good condition, but it had not yet 

n possible to expend this money advantageously. A third of 
the preliminary expenses had been written off. There was an avail- 
able balance of £8 828, out of which it was proposed to pay the full 
dividend on the preference shares for the whole year and to carry 
forward £2,828. The old company worked in four towns— Buenos 
Ayres, La Plata, Rossrio, and diana: but the station at Buenos 
Ayres had been sold for a sum which more than represented the 
original cost, even to the old company. He moved the adoption of 
the report, and the payment of a dividend of 6 per cent. on the 
preference shares. 

Mr, W. T. Western seconded the motion. 

The Chairman, in reply to questions, stated thet the Board intended 
to use the greater portion of the funds which the shareholders had 
placed at their disposal in improving two of the stations. 

The motion was adopted. 


LEAMINGTON AND WARWICK ELECTRICAL. 


The directors, in their reponi for the year ended Dec. 31 last, state 
that the gross receipts for the year amount to £6,739. After deduct- 
ing all expenses chargeable to revenue, including repairs and mainten- 
ance, and interest on debentures, there remains a profit of £1,810. To 
this has to be added £68 brought forward from the previous account, 
and after deducting the interim dividend of 2 per cent. peid in 
November last, amounting to £317, there remains an available balano 
of £1,561. The directors recommend that there be placed to deprecia- 
tion and reserve fund £700, and that a dividend be paid at the rate of 
5 per cent, on the ordinary shares, making, with the interim dividend, 
a total distribution of 7 per cent. for the year, leaving a balance to be 
carried forward of £68. The weather experienced dunng the past year 
has again been extremely unfavourable to tramway traffic. The capital 
expenditure during the past year in connection with the reconstruction 
of the lines and equipment for the supply of electricity amounted to 
£9,860. Of this amount £7,245 was inourred in the purchase of 
generating plant and machinery, £2,076 in laying mains for the 
supply of electrical energy, and £420 for legal expensts, &c., in con- 
nection with the promotion of the Warwick Electric L'ghting Order, 
1901. The local authorities have now approved the lowering of the 
road under two railway bridges on the tramway route, which is neces- 
sary to enable the Company to run double-deck cars after the recon- 
struction of the lines, and the directors hope to arrange the matter 
also with the railway companies at an early dete. Tenders are 
accordingly being invited for the building of the power-house and 
offices, and it is intended to proceed with the work of reconstraction 
and equipment of the lines as quickly as poasible. 


EASTERN EXTENSION TELEGRAPH. 


The gross receipts for the half-year ended Dec, 31 last amount 
to £266,259, against £267,553 for the corresponding half- ycar of 1902. 
The working expenses, including £33,400 for maintenance of cables, 
absorb £142,419, agaiast £121,869 for the corresponding period of 
1902, leaving a balance of £122,840. From this is deducted £4,473 
for income tax, £12,512 for interest on debenture stock, etc., leaving 
as the net profit for the half-year £105,854. After adding £71,036 
brought forward from the previous half-year, there is an avail- 
able balance of £176,890. One quarterly interim dividend of 
14 per cent. has been paid for the half-year, and it is now pro- 
posed to distribute another of like amount on the 5th prox., making, 
with the interim dividends paid for the first half-year, a total dividend 
of b per cent. It is also proposed to pay a bonus of 4s. per share, or 
2 per cent., making a total distribution of 7 per cent. for the year 
1903. The balance of £41,890 has been carried forward.. Further 
cable renewals have been carried out during the half-year under review, 
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and the cost, amounting to £10,854, hus been charged against the 
reserve fund. The further contract with the Netherlands Indian 
Government for laying some additional short cables in the Java seas 
has been satisfactorily carried out. The directors appointed repre- 
5 to make a tour of inspection of the Company's foreign 
stations. à 


SUBMARINE CABLES' TRUST. 


The report for the year ended April 15 last, to be submitted at the 
meeting on May 3, states that revenue for the year amounted to 
£24,585, and expenses to £1,170, leaving a balance of £23,413, to 
which is added the sum of 8118 brought forward from the last 
account making an available balance of £23,531. After providing 
£19,514 to meet payment of the coupons, £4,156 has been trans- 
ferred to the redemption fund, leaving a balance of £61 to be carried 
forward. In accordance with the trust de«d, 36 certificates have been 
redeemed since the last report, by purchase in the open market, costing 
£4,156 as above. The owners of a majority of the capital sto:k of 
the Commercial Cable Company having sold and delivered their stock 
to the Mackay companies in change for preferred shares and ordinary 
shares in those companies, and the opportunity having been afforded to 
all other stock holders in the Commercial Cable Company to do the same, 
the trustees agreed, on behalf of the trust, that it was expedient in the 
interest of the certificate holders to sell and exchange the 299 shares 
of the Commercial Cable Company held by the trust, and to accept 
therefor preferred shares and common shares of the Mackay companies. 
The certificate holders will be asked to confirm such resolution. 


WILLANS AND ROBINSON. 


At an extraordinary general meeting held at the Oannon-street 
Hotel on the 27th inst., Mr. George Wilson Anderson and Mr. James 
Courthorpe Peach were elected directors, their remuneration to be 
settled by a poll which will be taken on the 11th prox. 


NEW COMPANIES REGISTERED. 


Motor Improvements Company, Limited.—Oapital, £5,000. 
Objects: to manufacture and deal in motors and all kinds of self- 
Propera vehicles, accessories and components, eto. Registered office : 
1, Bt. Mary-axe, E. O. 


British Electric Separating Company, Limlted.—Oapital, 
£30,000. Object: to acquire the business of tin-strippers now carried 
on at Swansea by the British Electric Separating Company, Limited. 
Registered office: New Cut-road, Swansea. | 


Reliance Cyole and Engineering Company, Limited. —Capital, 


£1,000. Object: to carry on the business of manufacturers of and 

dealers in cycles, motorcars, telephones and apparatus, mechanical 

= électrical engineers, etc. Registered office: Howell Croft Works, 
olton. 


Hyderabad Electric Light and Traction Company, Limited. — 
Capital, £10,000. Objects: to construct, maintain, develop, and 
extend or further the construction, equipment, extension, and develop- 
ment of tramways, etc. Registered office: Worcester House, 
Walbrook, E.O. 


Polymnia Syndicate, Limited (80,627). — Capital, £5,000. 
Objects: to adopt an agreement with A. Fischer, to acquire any new 
inventions, licenses, or concessions relating to the manulacture or sale 
of mea ear and gramophones, etc. Registered office: 38 and 39, 
Billit r-street-buildings, E.C. 


Britiah Textile Design and Electric Card-Cutting Company, 
Limited.—Oapital, £10,000. Objects: to acquire and work the rights 
for the patent automatic electrical jacquard card-cutting machine, 
jointly owned by O. Zerkowitz and Zerkowitz Inventions, Limited. 
Registered office: 23, Cheapside-chainbers, Bradford. 


New Century Lock and Engineering Company, Limited.— 
Ospital, £500. Object: to acquire and carry on at St. George's 
Works, George-street, Elen-grove, Holloway, at 235, High Holborn, 
W.O., and elsewhere, the business of electrical, mechanical, and auto- 
mobile engineers. Registered office : 255, High Holborn, W.O. 


Electro- Peat Coal Company, Limited.—Oapital £130,000. 
Objects: to carry on the business of peat-coa], peat-fuel, peat-charcoal 
and fibrous peat, with or without the use of electric treatment or 
minerals or chemicals, paper and millboard manufacturers, contractors, 
merchants, carriers, shippers, importers, exporters, bankers, ship- 
owners, miners, explorers, quirrymen, workers of and dealers in 
mineral substances, etc., and to adopt agreements between L. F. 
Kelly, for this company, and O. Johnson, trading as Johnson and 
Phillips, and (2) between A. E. Whalley and L. F. Kelly (the latter for 
this company). 


A.E.G. English Manufacturing Company, Limited.—Capital, 
£150,000. Objects: to acquire any patente, patent rights, or privileges 
relating to electric lighting, and, in particular, to take over the rights 
for the United Kingdom in an invention known as the Nernst lamp; 
to adopt an agreement between the Allgemeine Elektrioitäts- Gesell- 
schaft of Berlin (vendor company), of the one part and this company 
of the other part; to construot, lay down, fix, and maintain cables, 
wires, accumulators, lamps, and other plant, works, and conveniences ; 
and to carry on the business of producers and suppliers of electric light, 
mechanical engineers, electricians, suppliers of electricity for heat, 


motive power, and other purposes, manufacturers of 


electricai 
accessories, etc. : 


Liens Registered. 


American Electrical Novolty and Manufacturing Company, 
Limited, London, W.O.—Lien registered April 11, for £10,000 
debentures; no trustees; charged on the undertaking and all the 
property, including the uncalled capital. 


Woking Electric Supply Company, Limited.—Lien registered 
April 19, for £950 44 per cent. debentures, part of £25,000; amount 
previously issued, £22,600 ; no trustees ; charged on the undertaking 
and all the property, including the uncalled capital. 


Imperial Motor Company, Limited, London, E.C.—Lien regis- 
tered April 19, for £1,800 6 per cent. debentures, part of £5, 
authorised; no trustees; charged on the undertaking and all the 
property, including the uncalled and unpaid capital. 


Kent Electric Power Syndicate, Limited.—A mortgage or 
charge on the company's assets, present and future, including 
uncalled and unpaid capital (if any), created April 9, 1904, to secure 
£1,000, has been registered. Holders: Hon. J. B. Lubbock and 
G. C. Curtis, both of 15, Lombard-street, E.O. 


“Belsize” Motorcar and Engineering Company, Limited, 
Clayton, near Manchester.—Lien registered April 14, for £1,400 
44 per cent. debentures, part of £20,000; amount previously issued, 
£7,000; no trustees ; charged on the undertaking and all the 
property, including the uncalled capital for the time being. 


Wolverhampton District Electric Tramways, Limited, London, 
W.C.—Trust deed registered April 16, for £100,000 debenture stock, 
with power to issue further stock, ranking pari passu up to one-half 
the issued capital. Trustee: Electric and General Investment Com- 
pany, Limi Charged on the undertaking and property, present 
and future. , 

amna ee 


PERSONAL. 


We regret to learn that Mr. Percival Francis Orinks, an engineer at the 
Bristol Oorporation’s electric power station, met with a serious accident 
last week, a crank of one of the engines striking him a severe blow on 
the head, and causing severe concussion of the brain. 

Mr. Thomas Parker has resigned his position as a director of Thomas 
Parker, Limited, electrical engineers, Wednesfield.road, Wolver- 
hampton, and is succeeded by Mr. James Underhill. Mr. Parker is 
now engaged as consulting electrical engineer to the Metropolitan 
Railway. Company for the conversion of the system on that line from 
ateam to electricity. 

The Leicester Town Council have increased the salary of Mr. A. 
Colson, electrical engineer and gas manager, from £1,250 to £1,500. 

Mr. F. Thursfield, electrica] engineer at Ohester, having resigned, 
the salary offered was £300 per annum, rising by annual increments of 
£50 to £500. Mr. S. E. Britton, A. M. I. E. E., Motherwell, has been 
appointed. The final selection was between the successful candidate 
and Mr. S. D. Schofield, A. M. I. E. E., Shipley The previous short 
leet of six included Mr. A. Dimmock, chief assistant, Ohester, and 
Mr. H. Richardson, Dundee. The latter, we understood, had in the 
meantime received an cffer of an increase of £100 in salary in order to 
induce him to remain in Dundee. Mr. Britton has been at the works 
of Messra. Orompton and Oo., Limited, and held positions under the 
Southampton, Barking, and Motherwell Councils. 

The Lancaster Town Council have increased the salary of Mr. W. A. 
Tester, the electrical engineer, from £300 to £550 per annum. 


APPOINTMENTS VACANT. 


Shift Engineer, Ereter. Salary, £2. 2e. per week. Applications 
by May 4 to Mr. Geo. R. Shorto, town clerk. See advertisement in 
ast issue. 


Assistant Electrical Engineer, Aldershot. Oommencing salary, 
£80 per annum. Applications by May 2 to Mr. W. E, Foster, Council 
Offices. See advertisement in last issue. | 


Eogineer, Levenshalme destractor works. Salary 303. per week, 
house, coal, and gas. Applications to Mr. J. Ogden Hardicker, 
clerk, Northera Assurance-buildings, Albert.square, Manchester, by 
April 30. i 


Draughtsmen. The Metropolitan Asylums Board have vacancies for 
draughtsmen—one electrical and one mechanical, and three junior. 
Salary of olectrical or mechanical draught:men £125 per annum, and 
of junior draughtsmen £75 per annum.  Pa:ticulars may he obtained 
from the offices of the Board, Embankment, London, E.C. Applica- 
tions by 10 a.m. on May 2. 


Foreman, India, Government telegraph workshops, Alipore, 
Calcutta. Age not to exceed 50 years. Engagement for three years, 
with option of extension, if approved by Government. Salary, Rs.300 
per mensem, rising by annual increments of Rs.25 to Rs.460 per 
mensem. A second-class passage provived from and to England at 
the expiration of three years. Applicant should be a msn thoroughly 
conversant with light machine shop and tool-making work (the class of 
manufacture being electrical instruments), able to design and supervise 
the making of tools for special purposes, and set up automatic machines 
for ecrew-cutting, eto. A pen knowledge of milling machines is also 
essential. Form of application and further particulars can be obtained 
by appl ying, in writing, to the Director-General of Stores, India Office, 
London, 3. W., by May 10. 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


Cape Town.—Tlhe Tramways Company will shortly require tender 
for rails and other material. 


Amelia (Perugia, Italy).—The Municipality require tenders for 
an electric lighting installation by Aug. 18. 


Cleckheaton. —The Urban District Council invite tendera for one 
550-kw. steam generator. Specifications may be. obtained from the 
Elect ical Engineer. "Tenders by May 2. 


Royton and Crompton.—The Urban District Council invite 
tenders for Section A of tramways—permanent way. Tenders by 
April 30. See advertisement in former issue. 


Birkenhead.—The Corporation invite tenders for extension of 
feeder and distributing maios. Specification, etc., may be obtained 
from the Borough Electrical Engineer. Tenders by May 14. 


Brora(N.B.)—The Committee invite offers for a complete installation 
to light the village with a minimum of 18 lamps. Length of over- 
head wiriog 2,310 yards. Offers to Mr. John Ross, secretary. 


Aberdeen.—-The Electric Lighting Committee invite tenders for 
the supply ani erection of furface-condensing plant, air-pump, and 
piping. "lenders by April 30. See advertisement in former issue. 


Neath —The Corporation invite tenders for electric light mains, 
feed pil'ars, and switchboards in their area. Specifications may be 
obtained from the Borough Engiaeer, Gwyn Ha'l, Neath. Tenders 
by May 16. 

Glasgow.—The Corporation invite tenders for four sets of 800-kw. 
dynamo panels. Spe^ifications, etc., may be obtained from Mr. W. A. 
Chamen, 75, Waterloo-street, Glasgow. Tenders by May 9. See 
advertisement in last issue, 


Brist ol.— The Electrical Committee invite tenders for one 750 to 
1,000-kw. single-phase turbo-slternator. Specifications can be 
ohtained from the City Electrical Engineer. Tendera by noon on 
May 16. See advertisement. 


Walthamstow —The Urban District Council invite tenders for the 
supply of tramcirs. — Specifications, eto, may be obtained from Mr. J. 
Enright, 68, Lincolo’s-inn-fields, W.C. Tenders by 5 p.m. on 
May 20. See advertisement. 


Canterbury.—The Lighting Committee invite tenders for the 
sup}"y of about 1,800 yards of cable. Specification to be obtained 
from the Engineer, Electricity Works. Tenders by 10 a.m. on 
May 14. See advertisement. 


Haokuey.—The Council invite tenders for electricity supply mains 
(feeders and distributors). Specifications, eto., may be obtained from 
Mr. R. Hammond, M. I. OC. E, 64, Victoria-street, S.W. Tenders by 
May 26. See advertisement in last issu». 


Kilmarnock.—The Corporation iuvite tenders for the supply, 
delivery, and erection of the following plant: excavations, concrete 
foundations, steel rails, fishplates, and special work, paving, etc. 
Tenders by May 17. See advertisement in last issue. 


Stoke-upon-Trenti—The Corporation invite tenders for (Section A) 
elecb i ity metera, (B) demand indiestora, and (C) cut-outs. Specifica- 
tions, etc., cin be obtained from Mr. P. J. S. Tiddeman, Field- place, 
Stoke-upon-Trent. Tendeis by 5 p.m. on May 13. See advertisement. 


Egremont (Cheshire).—The Wallasey Urban District Council 
invite tenders for 12 months' supply of various stores required for their 
steamer and ferries, including looto globes and carbons. Particulars 
m 9 Manager's Office, Egremont Ferry, Cheshire. Tenders by 

ay 9. 

Glasgow.—The Trustees of the Clyde Navigation invite tenders for 
a number oí four-toa eleotrio wharf cranes for Clydebank Dock. 
Spent none may be obtained at 16, Robertson-strest, (:lasgow, from 

r. Geo. H. Baxter, mechanical engineer. Tenders by noon on 
May 23. 

Abergavenny.—Tlic Building Committee of Visitors of the Mon- 
moutbshire Asylum invite electrical lighting schemes for the asylum 
und tenders for carryiog out the sams. Particulars can be obtained 
from Dr. James Glendinning, medical superintendent. Tenders by 
10 a m. on May 24. 

Foots Cray.—The Urban District Council invite offers fur purchase 
or working of Council’s provisional order for clectricity for public and 
private purposes within the urban district of Foots Cray and a portion 
of Chisichurst. Particulars from Mr. A. E. Leonard, clerk to the 
Council, Sideup, Kent. 


Poplar.— The Council invite tenders for supply of cables and 
supply and erection of battery. Specifications, etc., may be obtained 
from the Borough Electrical Eogideer, Electricity Works, Glaucus- 
street, Bromley-by-Bow, E. Tenders before 9 a.m. on May 7. See 
adver.isement in last issue. 


Glasgow.—The Corporation invite tenders for the supply of (1) 
main cables, (2) electricity meters, and (3) carbons for 12 months 
from May 51. Speciti ations, etc., may be obtained from Mr. W. A. 
Chamen, engineer, 75, Waterloo-street, Glasgow. Tenders by 
25th prox. See advertisement. 


Aberdeen.—The Electric Lighting Committee invite tenders for 
the supply and erection of mild.steel v2al bunkers, together with coal 
and ash conveyor of the endless chain bucket type, with accessories. 
Specifications can be had from the City Electrical Engineer. Tenders 
by May 14. See advertisement. 


Barnsley and Monk Bretton —The District Electric Traction 
Company invite tenders for the repair and maintenance of the tram- 
way tracks in Barnsley and Monk Bretton. Particulars may be 


obtained from the Secretary of the Company, Donington House, 
Norfolk-street, Strand, London. 


Bray (Ireland).— The Urban District Council invite tenders for 
12 months’ supply of goods required at the electric light works, 
including cables, carbons, house wires, switches, lamps, holders, 
incandescent lamps, etc. Specifications, etc., may be obtained from 
the Town Clerk. Tenders by May 2. 


Hammersmith.—The Borough Council invite tenders for the 
supply of two 1,500-kw. steam turbines or slow-speed engine generat- 
ing seta with condensera, and high-pressure steam boilers with super- 
heaters, capable of evaporating a total of 40,0001b. of steam per hour. 
Tenders by May 18. Zee advertisement in former issue. 


Middlesbrough.—The Electric Lighting Committee invite tenders 
for extending the present boiler-house and engine-house, together 
with certain other works in connection therewitn, at the electricity 
works, Snowdon-road, Middlesbrough. Specifications, ete., can be 
eorum at the Borough Engineer's Office. Tendera by 5 p.m. on 

ay 3. 

Wallasey.—The Urban District Council invite tenders for one 
independent counter-current jet condensing appsratus, with air and 
water lifting pumps, to treat 40,0001b. of steam per hour, and to give 
& vacuum of not less than 27in. Specifications, etc., may be obtained 
from the Engineer's Office, Sesview-road, Liscard, Cheshire. Tenders 
by May 7. 

Mexioo.—Tenders are invited by the Municipality of Sans Luis 
Potosi, Mexico, for the electric lighting of that city by not less than 
150 arc lights. The system is to be established by the end of this year. 
the contract to be concluded for 15 years. The selected contractor will 
be required to deposit 5,000dol. Mexican as caution money. Tenders 
will be received up to Msy 15. 


Ayr (Scotland). —The District Lunacy Board invite tenders for the 
following plant : (Section 1) boiler, pump, feed-water heater, piping, 
etc.; (2) building, chimney, flues, foundations, and iron rooting: (3) 
engines, dynamos, and main switchboard ; (4) electric wiring and 
mains, etc. Specifications, etc., may be obtained from Mr. W. Maxwell 
Stewart, 55, West Regent-street, Glaegow. Tenders by May 20. 


Canterbury.—The Lighting Committee invite tenders for the 
following: One Lancashire or dry-back marine boiier, superheater, 
steam-pipes, a 300-kw. steam dynamo, switchboard and coanections, 
and extensions to economiser. Specifications, etc., may be obtained 
from Mr. Hammond, 64, Victoria-street, Westminster, 8. W., after 
May 4. Tenders before 10.30 a.m. on June 1. See advertisement. 


Burslem.—The Corporation invite tenders for water-tube boilers, 
steam -piping, pumps, waver-softener, eto., engines, dynamos, 
balancer, and boostera, switchboard, cables (including laying), are 
lamps, accumulators, and refuse destractor plant. agre ns 
etc., may be obtained fron Mr. A. Bremner, A.M.I.E.E., Market- 
buildings, Burslem, sfter 25th inst. Tenders by 12 noon on May 14. 
See advertisement in last issue. 


Manchester.—The Directors of the Dock and Warehouse Exten- 
sion Company, Limited, invite tenders for the supply, delivery, and 
erection on the southerly side of Dock No. 9, Z0 movable electric 
cranes (with spare gear therefor) for cargo working purposes, Specifi- 
cations, ctc., can be obtained at the office of Mr. W. H. Hunter, 
M. I. O. E., chief engineer to the Manchester Ship Canal Company, 
41, Spring.gardens, Manchester. Teaders before 10 a.m. on May 25. 


Dublin.—The Lighting Committee invite tenders for the supply 
and erection of a steam generating three-phase extra-high- pressure set 
of plant, consistiag of Belliss engine and coadensing plant, combined 
with alternators of the make of either Dick- Rerr, Electric Construc- 
tion. Oerlikon, or Westinghouse, size 1,000 kw., 1,250 kw., or 
1,500 kw., whichever can be delivered most quickly, steam and 
exhaust piping, and extension to switchboard. ‘Tenders by May 9. 
See advertisement in last issue. 


London County Council Tramways.—The London County 
Council iavite tenders for the following switchgear—namely : (a) one 
extra-high-tension three-phase board, with operating table and instru- 
ment board ; (b) one low-tension combined direct-current and three- 
phase board; (c) one combined extra high-tension and low-tension 
sub-station board ; and (7) one extra high-tension and low-tension 
trans former board; and for the erection and connecting-up of the 
same at the Council's electricity generating station, Greenwich. 
Tenders by May 17. See advertisement in former issue. 


Cuba.—The Directorate-General of Communications, Havana, invite 
tenders for the establishment and working of a telephone system in the 
town of Guantanamo. A provisional deposit of 200dol. (or about £41) 
is required to qualify any tender. The concession is subject to the 
provision of the Royal decree of May 10, 1890, and the sheet of general 
conditions of same date regarding the concession for telephone systems, 
such corrections being 0 as may be necessary for adaptation 
to the existing régime. The competition will turn upon the percentage 
of the total takings (not less than 6 per cent.) which the concessionaire 
undertakes to pay to the Government. 


Natal.—The Government of Natal are prepared to receive tenders 
for the supply, erection, and completion (including maintenance for 
three months) of the equipment of ground and first floors of Railway 
Oustoms Bonded Warehouse, Port Natal, with a complete system of 
electric telpherage. Plans, outline specification, conditions, and form 
of tender may be obtained on payment of £5. 5s. from the Agent- 
General for Natal, 26, Victoria-street, S. W., or from the Harbour 
Engineer, Natal. Tenders, in sealed covers, endorsed ''Tender for 
Electrical Equipment of Railway Customs Bonded Warehouse, Port 
Natal," are to be furnished in duplicate, addressed to the Agent- 
General, as above, or to the Chairman, Tender Board, Pietermaritzburg, 
Natal Tenders close both in London and Natal on May 9. 
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RESULTS OF TENDERS. 


Lincoln.—The Corporation have accepted Messrs. Bruce Peebles 
in Co.'s, Limited, tender for the supply of a 220-kw. steam generating 
get. 

Broughty Ferry.—The Oorporation have placed a large order with 
the St. Helens Cable Company, Limited, Warrington, for dialite 
insulated cables. 

Ipswich.— The Council have accepted the tender of Messrs. Johnson 
and Phillips, at £896. 5s., for the supply of 5,000 yards of lighting 
mains and 200 yards of cable for services. 

Woolwich.—The Borough Council have accepted the tender of the 
British Thomson-Houston Company Limited, Rugby, for supply of 
B. T. H.-Edison electric lamps for the ensuing year. 

Swansea.—The Corporation have accepted the tender of Messrs. 
J. Marles and Sons, Swansea, at £1,625, for the erection of electricity 
station and offices at the destructor works, Llangyfelach-street, 

Southend-on-Sea.—The Corporation have accepted the tender of 
Messrs. S. E. Moss and Co., Hamlet-road, at £1,100, for extension of 
the engine and boiler houses at the electricity works, London-road. 

Keighley.— The Corporation have accepted the tender of the British 
Thomson-Houston Company, Limited, Rugby, for eight double-deck 
ears equipped with two G.E. 58 six-turn motors and B. 18 controllers, 

Lancaster.—The Town Council have accepted the tender of Mesers. 
R. W. Blackwell and Oo., Limited, London, at £10,189, for the 
tramways extension to the Castle Station and for doubling the track 
in South-road to the Pointer. 

Grimsby.—The Education Committee have accepted the tender of 
the District Electric Company, Wolverhampton, for wiring and supply 
of fitti for the electrical installation at the Alderman Dobson 
Schools in Harold-street, Grimsby. 

Dundee.—The Town Council have accepted the tender of Messis. 
Chamberlain and Hookham, Limited, Birmingham, for the supply of 
electricity meters for Dudhope power station, and of R. L. Ireland and 
Co, Dundee, for 4,000 tons Las zodie Mull dross coal. 

London, N.—The Stepney Borough Counc’l have accepted the 
tender of Messrs, B. E. N dere Albert-embankment, S. E., at 
£12,921, for the erection of the second half of the electricity gonerat- 
ing station at the Osborn-street Electricity Works, E 

Todmorden.—The Corporation have accepted the fullowing tenders 
for the erection of the buildings, etc., required for electricity supply 
and refuse destructor p es: Dryland and Preston, Littleborough, 
buildiogs and chimney ; Pulman and Sons, Halifax, iroawork. 

Chester.—The Town Council have accepted the tender of Mr. Morton 
Browne for the erection of a cable-shed, at £77, and that of Messra. 
Berry, Skinner, and Oo. to supply 1,000 porcelain (vonical) silvered 
reflectors, complete with brass springs and washers, etc., at £12. 12s. 6d. 

Swansea.—The Corporaticn have received the following tendera for 
open-type street ero lamps and accessories : Oliver and Oo. (accepted) ; 
H. Coles ; Union Eleoti ie Compauy. Limited; Johuson and Phillips ; 
Brockie-Pell Arc Lamp, Limited; General Electric Oompany ; 
Orompton and Oo. 

Glasgow.—Tho Corporation have accepted the tender of W. Harvic 
and Co., 24, McAlp ne-street, Glasgow, at £936. 7s., for supplying 
and erecting electri: lighting installation, embracing engines, dynamos, 
lampe, wiree, fittings, etc., 1equired at Crawford-street destructor 
works and stables, Crawford street, S. S. 

Newport (Mon.).—The Corporation have accepted the following 
tendera for tramrails and fishplates (British standard secticn and 
- gpecification), and setts for tramway work: A. Penney and Co., 
».Fenchurch-street, E.O., rails £5. 78. per ton, fishplates £5. 17s.; 

J. Williams and Son. Newport, setts ''Longstone," bin. by Sm. 
£1. 4s. 6d. per ton, Killiwen- Kilrush,“ bin. by Ain. 19s. 3d. 

London, 8.E.—The London Qounty Council have received the 
following tenders for three motor-generators for Southwark and 
Bermondsey tramways: 

British Thomson-Houston Company; Limited, Rugby (20 weeks) £4,837 
Dick, Kerr, and Oo., Limited, London (12 weeks) (accepted)... 5,150 
British Westioghonse Electric and Manufasturing Company, 

Limited, London (12 weeks)))̃ eene 


BUSINESS NOTES. 


TRACTION. 


Preston-Blackburn Tramway Bill.—This has been read a third 
time in the House of Lords. 

Searborough.—The date of the official opening of the tramway has 
been altered to Friday, May 6. 

Havana.—The receipts of the electric railway for the week ended 
April 10 show an increase of £365. 

Preston-Horwich Tramway Bill.—This Bill has been read a 
second time in the House of Commons. 

Darlington.—The Local Government Board have sanctioned a loan 
of £100,000 in connection with the tramways. 

Croydon.—The Tramways Athletic Club held its second annual 
dinner last Friday, followed by a smoking concert. 

Boutbport and Lytham.— The Southport and Lytham Tramroads 
N of Time) Bill has been read a third time in the House of 

8. 


Rowley.—The Board of Trade have sanctioned the raising of a loan 
of £28,000 for the construction of the new tramway from Old Hill 
to Blackheath, | 
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Cardiff. —The Tramways Committee have appointed a sub-com- 
mittee to investigate the expenditure as dealt with by the auditor's 
and electrical engineer's reporta. 


Cambridge.—The Town Council are considering the proposal of the 
Oambridge Electric Tramways Syndicate with reference to che electrifi- 
cation and extension of the tramways. 


Folkestone.—It is reported that Mr. Merz, who was asked to report 
upon the various systems of tramway propulsion, does not recommend 
any other system for Folkestone than overhead. 


British Electric Tractien Co.—The receipts of the Associated 
Companies for the past week amounted to £22,091, against £25,388, 
on a mileage of 397, against 5734 miles last year. 


Wolverhampton.—The work of laying the electric tramways along 
the Willenhall.rosd to Dean's-road was completed by last Friday. 
There was a constant service of cars on Saturday. 


Bradford —It is expected that the contract for taking over the 
Shipley tramway will be completed on May 2. The Due Com- 
mittee recommend the immediate coupling of the Bradford and Shipley 
lines at Thackley. 

Bishop Auckland-Spennymoor.—The United Kingdom Tramway, 
Light Railway, and Electrical Syndicate, Limited, have published 
notice that the Board of Trade has made a provisional order for tho 
construction of these tramways. 


Ipswich.— We understand that eflurts are being made by tho 
Oorporation to modify the conditions of the contract which was 
recently entered into with the British Electric Equipment Company 
for the overhead work of the tramways. 


Luton.—The Tramways Committee, having inspected the proposed 
routes, reported the result to the Council, with certain suggestions for 
alternative routes. A further inspection of routes is to be held on 
the 12th prox., when it is expecte@ that a definite decision will be 
arrived at. 

Soothill —This Bill, having complied with the House of Lords 
Standing Orders, has been certified for second reading. The Wakefield 
and District Light Railway Company and the Yorkshire Electric 
Tramways Construction Syndicate, Limited, have deposited a petition 
praying to be heard against the Bill. 

North-Eastern Railway.—It is reported that, owing to the success 
of the Benton line, the Tynside electric train system is to be con- 
siderably extended in a week or two's time by the opening of the line 
from Newcastle Central Station to Whitley Bay, a distance of 12 miles. 
Trains will be run at short intervals. 


Bath. — The Council adhere to their resolution that the tramways 
company be held to their agreement not to run cars along the 
Manvers-street route after 11 o’clock at night, excepting Saturdays, 
when the hour should be 12. The company desired that the clause 
should be altered to 12 every night and 11 Sundays. 


Rochdale — At a joint meeting last Saturday of the Health, Paving 
and Seweriug, and Gas and Electricity Committees it was decided to 
recommend an extension of the electricity works so as to secure the 
extra current required for tramway traction. The estimated cost is 
about £15,000. Land is already available for the purpose. 


Glasgow.— Following the example of the Great Central and Midland 
Railway Oompanies, the Caledonian Railway Company contemplate an 
experiment with the zone system of railway tickets to meet the com- 
petition of the Oorporsiion’s eleoti ie tramway. The extension ot the 
Corporation tramways from Carntyne to Parkhead Cross was op-ned 
for traffic on Sunday. 

Littleborough. —At a meeting of the Urban District Oouncil on 
Wednesday great dissatisfaction was expressed at the lack of informa- 
tion from Rochdale in regard to the electrification of the tram service 
in their district. The Electric Committee have been in communica- 
tion with the Rochdale Oorporation with a view to accelerating the 
start of the work of reconstruction. 

Railway Conversion.—It is announced that operations will 
shortly be commenced with a view to using electricity ou the Newport 
Pagnell branch of the London and North- Western Railway—a stretch 
of about four miles. The system proposed is similar to that already 
adopted on the Lancashire and Yorkshire Railway. It is estimated 
that after the initial expense there will be a saving cf 50 per cent. 


Southend.—The committee's estimate for the light railways fund 
to March 31, 1904, was £14,841, and the approximate expenditure 
£16,771. The estimated traffic receipts and other income were 
£15,000, and the approximste income £16,165. The estimates for the 
ensuing year are : light railways—estimated expenditure to March 31, 
1965, 818,597 ; estimated traffic receipts and other income, £18 000; 
electric lighting—estimated expenditure to March 31, 1905, £11,775 ; 
estimated income, £13,025. | 

Exeter.—The Tramways Committee recommend provision be made 
in the specification for laying down wood Poner in Queen.street 
from High-street to the railway bridge. The city surveyor and the 
electrical engineer have submitted to the committee plans, draft quan- 
tities, and specifications of the following : (Contract No. 1) permanent 
way and paving, including copper bonding; (2) electrical equipment; 
(3) feeders ; (4) double-decked motorcars. The committee recommend 
that tenders be at once invited. 

Ipswich.—A further important development of the Corporation 
tramways will be inaugurated on Monday next. Nearly a dozen 
special tramoars will leave the Cornhill for Darby-road Station every 
day, and a similar number will await the arrival at Derby-road of 
trains from Felixstowe. These special cars are in addition to the 
ordinary 10 minutes’ service each way. Facilities for travelling between 
the centre of Ipswich and the seaside will, with the developments iu 
contemplation, be greatly improved, 
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Aberdeen.—At the meeting of the Tramways Committee it was 
reported that arrangements were almost completed for the sammer 
system of cars in the Ferryhill district, which will include a new 
circular route, vid Orown- street and Ferryhill, on to Holburn.street, 
and thence back to Castle-etreet, and vice versd. There will also be a 
regular service of cars running direct between the Dathie Park and 
Castle-street. 

London, Camberwell, and Dulwich Tramways Btill.—A com- 

mittee of the House of Commons has found the preamble to this Bill 
not proved. The widenings of Rye-lane proposed by the company were 
considered fuac Fay by the Camberwell Borough Council. Mr. 
Erskine Pollock, K.O., stated that at the last meetings of the High- 
ways Committee and the Parliamentary Committee of the London 
County Council it was resolved to recommend the Council to purchase 
the whole of the system of the company in August next under Section 43 
of the Tramways Act, 1870. 
. Bury.—Msjor Druitt last week inspected the tramway system on 
behalf of the Board of Trade. He expressed his sstisfaction with both 
the cars and the track, and he fixed the speeds for the various portions 
of the route as follows: Market.street, eight miles per hour ; Princess- 
street, eight miles (with compulsory stop st Spring-street); King- 
street, eight miles; Rochdale-road to Heap Bridge, 12 miles; 
Heywood-street, 12 miles; Spring.street, 10 miles; and Frederick- 
street, 10 miles. For the curves a rate not exceeding four miles was 
fixed. The section from the theatre to Heap Bridge has commenced 
running, and other routes will be opened shortly. 


Mansfield Trams.—Notice has been given on behalf of the Mans- 
field and district light railway ponnn that it is proposed to forth- 
with 5 with the work of construction of the above tramwaye, 
and p ans showing where it is proposed to have a single and where a 
double track have been deposited, The powers obtained from the 
Light Railway Commissioners, which expire in the middle of May, 
cover routes to Pleaaley, Notto ghiar: road, Mansfield Woodkouse, and 
Hucknall Huthwaite, connection being afforded to the latter place 
with the larger proposals of the Nottingham and Derbyshire schemes. 
The plans show the division of the scheme into eight sections, but the 
promoters intend at present only to deal with three. 


Proposed Electric Tramway.—The Fife Electric Power Com- 
pany, who are developing an extensive schome for the distribution of 
.olectric power in Fife, have just let one of their contracts for a gene- 
rating station at Town-hill, Dunfermline, to Messrs. Bruce Peebles 
and Co., Edinburgh. An immediate start is to ha made with its erec- 
tion, and it is hop d that the company will hə in a position to supply 
both power and light by next wiuter. The company Lave also under 
conrideration the supply of power for a scheme of electric trumways 
between the new naval base, Danfermline, and Kelty, the ground of 
which has already been surveyed by the engineers of the company, and 
the electric lighting of Dunfe:mline, as well as the supply of power to 
one or two of the large collieries in the district. 

Leicester.—Detailed information was given at the last meeting of 
the Town Oouncil as to the progress of the tramwaye. Many of che 
tracks have been completed, aud the lines on the Aylestone-road, 
Humberstone.road, East Park-road, and to Olarendon Park will be 
finished at an early date. The electric equipment of the lines is making 
satisfaotory progress, and the Lero power station, with its equipment, 
aid the erection of the main and district car-shede, are also lapidly 
approaching completion. It is intended to open the Belgrave, London- 
road, Highfields. and Clarendon Park routes for electiio car service 
before Whitsunt ide, and shortly alterwards the electric service will be 
commenced on the Aylestone-road, Humberstone-road, West-end, and 
Eist Park- road sections, 

King's Norton.—The laying of the new tramway between Birm- 
ingham and Ootteridge, King’s Norton. is rapidly approaching 
completion. So far as the District Council is concerned their work is 
practically finished, but they are waiting for the completion of the 
reconstruction of the canal bridge at Breedon C«oss by the Worcester- 
shire County Council before the line can be prepared for inspection by 
the Board of Trade. This it is hoped will take place towards the end 
of May, so that the line may b» opened by June 1. At the outset 
eight cırs will be placed on the route, and there will be through 
journeys from Cotteridge to John Bright-street. Current will be sup- 
plied from the City of Birmingham Tramway Company's genera‘ing 
station at Bournbrook, and to whom the line is leased. 


Newoastle.—In accordance with the request of the Tyneside 
Tramways Company, a deputation of their directors was on Tuesday 
accorded an interview with the Tramways and Parliamentary Com- 
mittees, with a view to coming to some compromise on the question of 
running powers. On behalf of the company, it was stated that they 
wished to maintain good relations with the Corporation, and, if 
possible, they were desirous of an amicable arrangement being come 
to, which would save the expense of a long enquiry. They would 
rather accept less by an agreement than go to Parliament, and possibly 
force more out of the Corporation. They would be pleased to be 
informed of all the points of difference which the Corporation con- 
sidered to be of vital importance. Some little dis:ussion took place 
after the deputation retired, but eventually the matter was adjourned 
to a special meeting to be held to day. 


Nottingham.—4A joirt meeting of committees of the Nottingham 
Corporation has considered the scheme for opening up the Sneinton 
district. The proposed route is from the King Edward.street and St. 
Ann's Well-road junction along Bath-street, and round by Sneinton 
Market into Manvers-street, which will have to undergo a process of 
widening. The line will then proceed along Sneinton Hermitage and 
Colwick.road as far as the railway croseing. Returning rails will 
branch off from Mauvers-street and run along Fisher.gate on to 
London-road as far as Trent Bridge. The cost of the scheme in round 
figures will be £100,000, and it received practically the unanimous 
support of the committees. It is anticipated that nearly two years 


must olapee before the lines can be got iuto working order. The 
matter has to receive sanotion of the Council, and parliamentary 
powers have to be obtained, besides the raising of the money. 

Great Northern and City Railway.—Since the opening of this 
railway for public traffio the weekly earnings have been as follows: 
Feb. 20, 2802; Feb. 27, £888; March 5, £949; March 12, £952 ; 
March 19, £965; March 26, £976; April 2, £983; April 9, £990 ; 
April 16, £908. This gives a total of £8,463 for the nine weeks, or 
an average of £940 per week. It has been stated that these com- 
paratively meagre returns are partly attributable to the lack of an 
understanding with the Great Northern Railway Company. There 
are rumours that the company intend to apply for powers to extend 
their line north of Finabury Park. It is suggested that a satisfactory 
solution would be provided by a junction with the Great Northern 
main line, which was an important part of the original Great Northern 
and City scheme, the Great Northern authorities to electrify a section 
of their new suburban lines north of Finsbury Park, thus securiag an 
excellent new through route to the City. 


Berlin Elevated and Underground Electric Railway.—The 
official returns have been issued relating to the working results for 
1903. The line carried 29,628,463 persons iu 1903, as compared with 
18,813,994 passengers in 1902, while the short level section associated 
with the undertaking transported an additional 2,507,649 persons, as 
against 1,227,010 in the preceding period. The total working 
receipts amounted to £190,903, and the expenses to £100,126. After 
pioviding for the interest on the bonds, which amounts to £390,000, 
and making provision for reserve and renewal funds, there remains a 
net profit of £57,523. It is propo ed to pay a dividend at the rate of 
34 per cent. for the year on the share capita] of £1,500,000. In the 
preceding year the railway was worked by the contractore, who 
guaranteed and paid 4 per cent. interest on the share capital for 1902, 
at the end of which the railway was transferred to the proprietary 
compiny. In comparing the figures with those of the previous year, 
it must. of course, be remembered tbat the entire line was not in 
operation during the entire period. 

Portsmouth. — Some misgivings are expressed regarding the pro- 
posed alteration of the tram routes because of the extra traffic that 
must flow through Greetham.street and over the S carve in Somers- 
road. This is considered the most dangerous point in the entire 
system, and it has been suggested that the property at the two corners 
should be acquired and demolished. The financial year, which closed 
on the 31st of last month, has been a prosperous one for the Corporation 
tramways, and it is expected the accounts will show a net profit of 
some £14,000 or £15,000. There has been a steady increase in the 
mileage run, the passengers, and the receipts. In spite of the cheaper 
fares, the gross receipts have leapt up by over £10,000 more than in 
1903, the total for the year just closed being £94,000. The 5 
numbered 18,204,426, which is over 13 millions more than in 1903, 
and they paid 11:62d. per mile. The result is all the more satisfactory 
when it is remembered that the expenditure has been much heavier than 
in the previous year, and the Tramway Committee have had to main- 
tain the whole of the lines, the cost of which fell on the contractors 
in 1905. 


Dewsbury and District Tramways.—A formal inspection of the 
electric tramways in the Dewsbury district by representatives of the 
British Electric Traction Company and members of the local authorities 
through whose districte the lines pass has been made. The tramways 
have been open for some months, and so far have been well patronised. 
From Dewsbury tbere is a double line to Cleckheaton via Heckmond- 
wike, with branches from Millbridge to Hightown on the one hand, 
and to Birkenshaw on the other. At the latter place the tramways 
almost join up to those of the Bradford Corporation. The two Batley 
sections join the Spen Valley system at Stainclifie aud Heckmondwike. ~ 
There is a service of steam trams along Bradford-road from Dewsbury 
to Gomersal. These belong to the traction company, and it is intended 
to equip them elestrically and extend the system to Birkenshaw. There 
will then be direct communication between Dewsbury and Bradford. 
As powers have been obtained by the Dewsbury aud Ossett Corpora- 
tions from the Board of Trade to lay down tramways in their areas, 
and the Soothill Nether District Council are seeking similar powers, 
there will probably be a through service from Dewsbury to Wakefield, 
as lines are now being laid from the latter to Ossett. These are 
expected to be ready for opening shortly. The Board of Trade have 
granted a provisional order for the constrrction of tramways in favour 
of the Corporation. 

Bideford, Westward Ho !, and Appledore Railway.—2A Board 
of Trade enquiry was held last week to hear objections to the con- 
firmation of an order issued by the Light Railway Oommissionera with 
reference to this railway. The proposal was to extend the railway to 
Appledore in the north, and to make two loop lines for changing 
engines at the Bideford end. Mr. Sidney Morse appeared for the 
promoters, thé British Electric Traction Oompany ; and Mr. Wedder- 
burn, K.O., was for the Bideford Corporation, the objectors. Mr. 
Wedderburn said that the objections which were raised were not only 
important to the Corporation and inhabitants of Bideford, but raised 
the question whether the Light Railway Commissioners could override 
an Act of Parliament. He contended that where parties went before 
Parliament and obtained oertain powers or rights, no one except 
Parliament could dispose of those rights- Iu this case there was no 
objection to the Appledore extension, but what the Bideford Oorpora- 
tion objected to was the erection of two loop sidings at the Bideford 
end of theline for the purpose chiefly of changing engines, and his 
second contention was that the promoters could not do that without 
the consent of the Bideford Corporation. Evidence was given by Mr. 
Soares, M.P., and the mayor and town clerk of Bideford on behalf of 
the objectors, who stated that the proposed loop lines would entail 
danger to the general public. Mr. Morse said that on the question 
whether a light railway order should override an Act of Parliament, 
an Act giving certain powers did not prevent any promoters from 
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going for further powers after. Evidence for the promoters wes given 
py Mr. Sellon, C. E., and the decision of the Board was reserved. : 

The Underground Railway.—4A Select Committee of the House 
of Commons has considered the Metropolitan District Railway Bill. 
Mr. Freeman, K.C., explained that the object of Clause 22 was to 
enable the company, when they had converted their existing line to 
electrical traction, to try as sn experiment the charging of fares for 
zones, The company expected to have electrically-propelled trains in 
a few months, and instead of the present 10-minute service there would 
probably be a service every 14 minutes, and later on possibly every 
minute. Of the zone fares, 50 per cent. would be 2d., 32 per cent. 3d., 
15 per cent. Ad., and 2 per cent. bd. A smell number, comparatively— 
viz., 117 for short journeys— would involve a slight increase on the 
present fare, 47 would remain absolutely unaltered, and 738 would 
involve a decrease which in some causes would be considerable. As 
et | luggege would disorganise a 14-minute service, the company 
asked to be relieved of the obligations of carrying passengers with 
luggage, and to be treated like a tube railway, ngers on which 
were entitled to carry not more than 281b. his provieion would 
apply only to persons travelling at zone fares. People coming, say, 
from Ealing would not be subject to this restriction. The committee 
decided to insert a provision that the company should run at Jeast two 
convenient trains daily each way, stopping at every station, in which 
passengers should be conveyed with an amount of personal luggage not 
exceeding 120lb. for first-class passengers and 60lb. for third-class 
5 without extra charge for luggage. A further amendment 
direoted that the clause permitting the charging of zone fares should 
not apply to local fares on the City lines, The committee sanctioned 
the extension till August, 1906, of the time for the construction of the 
deep-level line, beneath the compeny's existing railway from Earl's 
Court to the Mansion House, on which line it is intended to run 
express passenger trains. Opposition to this portion of the Bill was 
unsuccessfully offered by the London Oounty Council, in order to 
obtain the insertion of a clause similar to that enacted in the case of 
the Tube Bille with respect to the running of workmen's trains. The 
Bill, as amended, was ordered to be reported to the House. 

London County Council.—The Council having decided to make 
temporary arrangements with the City of London Electric Lighting 
Company for the supply of electrical power for the working of certain 
short lengths of tramways, about three miles in length. in the districte 
of Southwark and Bermondsey, authorised the Highways Com- 
mittee to take the necessary stepe for obtaining the plant and equip- 
ment required to enable the proposed arrangements with the company 
to be carried out. The committee have reported the result of the 
tenders they invited for the supply of the three motor generators 
required. We give particulars of these tenders in another column. 
The receipts of the Oouncil's tramways for the past week show an 
increase of £1 464. The Stoke Newiogton Borough Council have 
decided to write the Board of Trade that they offer no objection to the 
laying of the conduit system for the trams by the London County 
Council, subject to a stipulation as to any repaving of the High.strcet 
that might be needed. A Select Committee of the House of Commons 
under the obairmanship of Mr. Compton Ricketts has commenced the 
consideration of the London County Council Tramways and Improve- 
ments Bill The Bill is an omnibus one, and in addition to the 
elimination "T the House of the proposal to construct a tramway over 
Westminster Bridge and along the Victoria-embankment, a number of 
other tramways schemes have also been omitted from the measure 
voluntarily. As it stands, the Bill relates to nine routes, which the 
committee will deal with separately. Petitions against the Bill have 
been presented by the Charing Cross, Euston, and Hampstead Railway 
Oompany, wh: have a tube railway under a portion of the route now 
in course of construotiqn ; by the Holborn Town Council, the road 
authority for & small portion of the route on the eastern side near 
Oxford.street ; by Messrs. Maple, Messrs. Shoolbred, the proprietors 
of Meux Brewery, frontagers ; and by Lord Gort, owner of property 
in the narrow part of the road between Percy-street and Hannay-etreet. 
In opening the case for the Oouncil, Mr. Erskine Pollock, K. O., dealt 
first with Tap propor to construct a tramway down Tottenham Oourt- 
road. The scheme was for the continuing of the existing tramway 
from the end of Hampetead-road, down the Tottenham Oourt-road, to 
a point immediately north of Oxford-atreet, where a road widening was 
effected some years ago. Oounsel thought that that would be a very 
convenient position for a tramway terminus, Evidence in support of 
the Bill having been given, the committee adjourned. 


LIGHTING AND GENERAL. 


Mansfeld. — Applications for electricity to date number 133. 
Kettering.—The electricity works are to be opened at 4.46 p.m. on 
May 7 by Mr. Andrew Carnegie. 
Cheshire Electricity and Power Gas Bill This Bill has failed 
to pass the committee of the House of Commons. 
Blackpool.—It is expected that the Electricity Committee will be 
able to show a profit of £2,000 for the last year's work. 
Carnarvon.— An enquiry has been held into an application of the 
Town Council for sanction to borrow £17,000 for electric lighting. 
Heckmondwike.—The electricity department made a profit last 
year of £267, £200 of which is to be applied to a redemption fund. 
Bridlington.—It has been decided to extend the Oorporation 
electric cables to include 19 additional streets, at a cost cf over £1,115. 
Dover.—The first year’s working of the electric lighting under- 
taking as & municipal concern is estimated to realise a profit of nearly 


£1,300. 

Barnstaple.— The Council have sealed a mortgage for the loan of 
ido from the Huddersfield Corporation for purposes of electric 
ighting, 


Sunderland.—Permission has been given to the Pearson Fire-Alarm 
Company to place a switchboard in the station at a rental of £7. 10s. 


per year, 

Lancashire Electric Power Bill—Lord Lauderdale's Committee 
has passed this Bill and extended the powers under the 1900 Act for 
another two years. 

Govan Combination Hospital.—The clerk has been instructed to 
make up a report for next meeting in regard to the question of electric 
lighting at the hospital. 

Huddersfield. —The borough electrical engineer’s last report shows 
that since last :nonth the Ee of consumers has increased by seven, 
and lamps connected by 352. 

Cuba Submarine Telegraph Co.—The directors recommend a 
dividend at the rate of 5 per cent. per annum on the ordinary shares, 
free of tax, for the half-year to Dec. 31. 

Perth.—The Property Committee have agreed to recommend the 
Town Oouncil to contribute £40 towards the introduction of the 
electric light to St. Paul's parieh church. 

Brighouse.—Meesrs. Lacey, Sillar, and Leigh have been instructed 
to prepare specifications for the commencement of the electric lighting 
scheme which the Corporation have in hand. 

Huddersfield.—The Bill to confirm the Huddersfield (extension to 
Golcar) electric lighting provisional order was presented to the 
House of Lords on Friday last, and read a first time.. 

Sales of Plant. —Particulars of sales of various electrical plant, of an 
electric iastallation suitable for country house, and of one 10-hp. and 
two 20-h.p. electric motors, appear in another column. 

Derbyshire and Nottinghamshire Electric Power BilL—The 
opposition to this Bill has been withdrawn, and it has been referred to 
the consideration of the Committee on Unopposed Bills. 

Gainsborough.—The Bill confirming an order authorising the 
Urban Distriot Council to supply electricity within the limite of their 
distiist has passed the examiner of the House of Oommone. 

Kirkby-in-Asbfleld. —The Bill confirming an order enabling the 
Urban D.strict Council of Kirkby-in-Ashfield to supply electricity in 
their district has passed the examiner of the House of Commons. 


Poplar.— Electric mains are to be extended to meet the demands 
for current at Orchard-place, Blackwall. The estimated cost of this 
work was £2,214, and the estimated revenue from probable consumers 
£856 per annum. 

Board of Trade.—Tho Commercial Intelligence Branch of the 
Board of Trade will be moved from 50, l'arliament-street, S.W., on 
Siturday, April 30, and will be oj caed at 73, Basinghall-street, E C., 
on Monday, May 2. 

Agency.— Messrs. J. C. Lyell aud Oo., 55, Viotoria-street, S.W., 
have been appointed sole agents for London and district for Messrs. 
O. H. Anirews, Limited, of Stockport, for the sale of their electric 
motois, dynamos, and fans. 

South London Eleotrio Supply Co.—The company reports having 
sold dnring the quarter ended Lady Day 2,120,539 units. realising 
£18,600. The fgares for the corresponding quarter in 1903 were 
376, 227 units, realising 27, 506. 

Canterbury.—The del: g ites of the Oanterbory Farmers’ Olub and 
Kiet Kent Chamber of Agriculture to the Oentral Ohamber have been 
instructed to support any movement in favour of better telephonic 
communication in country districts. | 

Leamington and Warwick Electrical Works Co.— The profits 
of this company for 1903 after providing for intsrest ou debentures, 
were £1,810. A dividend of 5 per ceat. is proposed on the ordinary 
shares, making 7 per cent. for the year. 

Bethnal Green. —We understand that at the next meeting of the 
Borough Oouncil the Electricity Committee will recommend that the 
proposed large electric supply scheme for the borough (referred to in 
our issue of April 1) be proceeded with. 

Tanbridge Wells.—At a largely attended private conference of 
Tunbridge Wells public bodies & resolution was passed in favour of 
the retention of the electric light under municipal control, which is 
said to fairly represent the general opinion in the town. 

Stirling.—The last report bv Mr. A. C. Hanson, electrical engiueer, 
shows that the total number of «quivalent 8.c.p. lamps connected for 
private individuals was 12,946, and that the number connected for all 
purposes was 14,110, as compared with 10,414 at the same period last 
year. | 

Ulster Electric Power Bill.—The Belfast Corporation and others 
have made a satisfactory arrangement with the promoters of the Bill. 
The Bill was consequently withdrawn from the Select Committee in 
order that it might be placed before the Committees on Unopposed 
Meacures. 

Whitstable.—We understand that a committee has been appointed 
by the Urban District Oouncil to consider and report as to the advis- 
ability of arranging for an electric lighting installation for the town 
and as to the best course of procedure to adopted to secure such 
installation. 

Worksop.—The electric light undertaking shows an income of 
£2,171, compared with £810 last year. The total revenue expendi. 
ture of the year was £1,428, and repayment of loans exactly the same 
amount, a total expenditure of 253.856 the deficit being £685, as 
compared with £1,050. 8s. 9d. 

Telephone Conference.—The Lord Mayor has consented to open 
at the Guildhall on Wednesday, May 18, a conference of representa. 
tives of local authorities in the London telephone area with reference 
to the proposed purchase by the Government of the National Tele- 
phone Company's undertaking. 

Weybridge.—Mr. Bilney, solicitor, has been instructed to take 
steps to obtain an injunction restraining the Urban Electric Supply 
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to Walton for the undertaking in the 
reaking up the roads in the parish and 


ridge district and from 
relaying cables for the purpose. 


Porth.— Au extensive fire broke out at Porth (Rhondda Valley) on 
Monday night in the premises of Messrs. Thomas and Evans. The 
firm generate their own electricity for lighting perp and also 
supply the current for the chapel, and it is feared that the whole of 
the valuable electric plant has been destroyed. 


Eastern Extension, Australasia, and China Telegraph Co.— 
The directors have d«clared a dividend for the quarter ended Dec. 31 
of 28. 6d. per share, together with a bonus of 4s. per share, or 2 per 
cent, making a total distribution of 7 per cent. for the year 1903. 
The dividend and bonus will be psid on May 5. 


Acton.—The surveyor and the electrical engineer afe preparing plans 
and specifications for a transforming station, such building to include 
provision for three sets of 5 plant, and also plans for the 
erection of a house providing accommodation for the resident engineer 
and committee room, at a cost not exceeding £500. 


Tork. — The Electric Lighting Committee of the Corporation made 
a gross income for the year ending March 31 of £9,114. The ordinary 
working expenditure was £4,964, leaving a net revenue of £4,149. 
The amount chargeable for interest and sinking fund was £3.799, 
which leaves a net surplus of £350 to carry to reserve fund account. 


Barnet.—The North Metropolitan Electric Lighting Company have 
consented to allow the Urban District Council the power of taking over 
tho second provisional order for the electric lighting of the town at the 
expiration of & 7 of 14 years instead of 21 years, as proposed by 
the company. The agreement with tho company hae been approved. 


Brush Electrical Engineering Co.—The directors recommend, 
subject to audit, payment of the full 6 per cent. dividend on the 
preference shares for the year ended Dec. 31, 1903, placing £7,000 to 
g: neral reserve, £6,500 to depreciation reserve, and carrying forward 
£3 057. 11s. 5d. The transfer books will be closed from April 28 to 
May 10, 1904, inclusive. 

Bedlington. — The Local Government Board have asked the 
Council, in view of the expiry of the provisional order to the electric 
lighting company on Aug. 2, what steps were being taken ia the 
matter. Consequently the clerk has been instructed to write to the 
company in order to assertain whether it was intended to provide 
Bedlington with eleotric light. 

Whitehurch. — The South Wales Electrical Power Company, 
Limited, having been 5 permission to lay their cables to the 
Melingriffith Works, Whitchurch, and the Phwnoix Brickworks, the 
Heath, Whitchurch, the Whitchurch Parish Council have resolved to 
write to the District Council to enquire what stepe, if any, would be 
taken to light Whitchurch by electricity. 


Hull.— At the last meeting of the Corporation Property Committee 
it was decided to determine the committoe's agreements with the 
National Telephone Company and the Post Office, with the object of 
ultimately subscribing to the Corporation telephone. Mr. Brown 
(chairman, Telephones Committee) said the system would be ready 
within the docks by about the middle of June. 


Shoreditch.—The Electricity Committee of the Borough Council 
have been advised that it will be desirable at an early date to change 
the preesure of supply in Kingeland-road. For this purpose it will be 
3 lay a third wire, at a cost, iacluding labour, eto., of about 
£300. The committee have given instructions for the specification to 
be prepared and tenders invited from the usual firme. 


Keysham. —The equipment of the Midland Company's new harbour 
is of the most modern kind, and the oranes to be used will be worked 
by electricity. The wagons in and about tbe sheds and sidings will 
also be moved by electrieally-worked capstans. To provide for both 
electric power and lighting a large power-house aud Mond gas 
installation have been put down not far from the goods warehouse. 


Edinburgh.—The Electric Lighting Committee's estimated expendi. 
ture for next ew is set down at £49,335, as against an estimated 
expenditure of the current year of £46,945, and an actual expenditure 
for last year of £41,498. 17s. 3d. The estimated revenue for next 
year is £124,050, compared with an estimated revenue for the current 
vear of £108,835, and an actual revenue last year of £103,364. 193. 4d. 
The capital expenditure is estimated at £53 455. 

Waiton-upon-Thames.—The Board of Trade have issued an electric 
lighting provisional order with a view of the same being included in a 
Confirmation Bill about to be introduced into Parliament to the Urban 
Electric Sapply Company, Limited, Broad Sanctuary-chambers, Tothill- 
street, Westminster, authorising them to supply electrical energy for 

ublic and private purposes within the whole otf the urban district of 
laid ‘ica as constituted at the commencement of the 
order. 

Wireless Telegraphy between the Andamans and Burma.— 
Mr. W. G. Newton, superintending engineer, P.W.D., left Rangoon 
on March 23 in the R.I.M.8. '' Minto” for Port Blair and the Burma 
lighthouses. A party of 30 men of the telegraph department will be 
left at Table Island to erect a mast for the wireless telegraphy installa- 
tion to connect the Andamans with Burma. Similar erections are in 
course of construction at Port Blair, Diamond Island, E'ephant Point, 
and Amherst. — Ind ia Engineering. 

Grays.— Mr. Long, the electrical engineer, in his last report states 
that the receipts of the electrical department during the year were: 
from private consumers, £1,681 ; street-lighting, £923 —total, £2,604. 
The expenditure amounted to £1,518, but there was required for 
interest and loan repayments £1,159, leaving a deficit for the year of 
275. It has been decided that the consumers shall have the option 
of being charged either at 7d. or 3d. per anit on the maximum demand 
system (instead of 7d. and 4d. as before), or at a uniform rate of 5d. 
per unit, 


Company from supplying e 
Wey 


Burslem.—Both the electricity and destructor works are to be 
erected and completed under the supervision, as to the buildings, of 
the borough surveyor, aud as to the destructor and electricity plant, of 
the borough electrical engineer. Application is to be made for sanction 
to borrow £11,000 for the purpose of providing a refuse destructor and 
the purchase of the site. The borough surveyor has been instructed 
to obtain tendors for the erection and fitting up of the pro new 
destructor from Messrs. Horefall, Meldrum, Manlove and Alliott, and 
Needham and Frowde. 


Stepney.—The annual accounts of the Borough Council's electricity 
works for the year ended March 31 last are very satisfactory. The 
Council have again been able to reduce their average price obtained for 
electricity to 2°66d. per unit in the case of private supply and 2:550. 
taking the whole of the supply, and notwithstanding this very 
low charge an additional surplus has been made. These results have 
been obtained as the result of or in spite of (according to the view 
held) the rigid use of the demand indicator system with the high 
initial prioe of 8d. per unit. 

West Coast of America Telegraph Co.—The gross receipts foa 
the year 1903 amounted to £35,707, as against £34,293 in 1902, 
showing an increase of £1,415. The working iine: £28,381, as 
compared with £24,295 for the pnus year, show an increase of 
£4,086, largely due to the cost of repairing cables. After providing 
£6,000 for the interest on the 4 per cent. debentures and for the 
interest on the 4 per cent. income bonde, there remains a balance of 
£526, to which ia added the eum of £571 brought forward from 1902, 
making £1,097 to be carried forward. 


Telephonic Comm tion in Ireland. —Mr. Wyndham stated 
on Monday that a considerable number of applications for the extension 
of the trunk telephone system in Ireland had been received, and a 
comprehensive enquiry was now being made as to the possibility of 
meeting these demands, The plans now in preparation included one 
for an extension to Killarney. The difficulty in the way of the erten- 
sion of the trunk system in the South of Ireland had Ad the large 
expenditure involved owing to the length of the lines. The traffic and 
revenue on the existing lines were amall. 

Falbam.—The Borough Council having fully considered a report 
of Mr. Arthur J. Fuller, the borough electrical engineer, on extensi ns 
for the coming winter, have now ordered a 750-kw. Curtis turbine set 
from the British Thomson- Houston Oompany, to be delivered and com- 
plete on temporary foundations by October next. The engineer hss 
also been instructed to prepare a scheme for the consideration of the 
Town Council on the basis of the maximum demand during the next 
few years what will be required by the borough, and we gather that 
such extensions will probably entail an expenditure of £100,000. 


Dundee Power Scheme.—At Tuesday's meeting of the Tramways 
Committee a report by Mr. Richardson, the engineer, dealing with the 
proposals to utilise the head of water at Lintrathen as a means of gene- 
rating electrical energy was discussed. It was stated that to generate 
electrical energy on anything like an adequate scale would involve an 
expenditure of not less than £120,000. Even at & much lower figure 
than that, it was pointed out that current could be generated and 
distributed by steam power in the city more economically and 
efficiently. The committee resolved to postpone consideration of the 
whole subject. 


Wolverhampton.—On Monday the Mayor (Alderman L. Johnson) 
started the working of the new refuse destructor, which has been erected 
by the Oorporation in connection with a scheme comprising the erection 
of an eight-cell destructor, with steam-raising plant for producing power 
for electrical and other pu at a total estimated cost of £15,580. 
The scheme includes, in addition, four water-tube boilere, a chimney 
sLaft, inclined roadway, tipping platform, fanhouse, and economiser, 
together with lavatories, and the necessary electric lighting, water 
supply, and drainage. The destructor has been erected by Messrs. 
Manlove, Alliott, and Co., of Nottingham. 

Stook Exchange.—The Stock Excharge Committee have appointed 
May 5 special settling i s National Telephone Oompany, Limited, 
provisional certificates (fully and partly paid) of a further issue of 
£1,000,000 4 per cent. debenture stock ; and have ordered the under- 
mentioned securities to be quoted in the official list: National Tele- 
phone Company, Limited, Poe certificates (partly paid) of a 
turther issue of £1,000,000 4 per cent. debenture stock, and a farther 
issue of £89,593 4 per cent. debenture stock ; and Underground Electric 
Railways -oompany of London, Limited, £3,599,268 5 per cent. profit- 
sharing secured notes (fully paid provisional certificates). Applications 
have been made to the committee to allow the following securities to 
be quoted in the official list: Hove Electric Lighting Company, 
Limited, further issue of 2,000 shares of £5 each, fally paid, 
Nos. 15,001 to 15,000 ; and Metropolitan Electrio Sapply Company, 
Limited, further issue of 5,015 44 per oent. cumulative preference 
shares of £5 each, fully paid, Nos. 71,107 to 76,121. 


New Issues. —The Newocastle-upon-Tyne Electric Supply Company, 
Limited, are offering to their shareholders 17,991 6 per cent. preference 
shares of £5 each at 10a. premium, and a similar number of £5 ordinary 
shares at £1 premium. It is stated that since 1898 the profite have 
risen from £8,140 to £44.567 per annum, while the number of units 
sold has advanced from 803 789 to over nine millions during the same 
period. Ia the current year it is expected that 15 million unita 
will be disposed of, and in 1905 25 millions is the optimistic 
official estimate. The company has on its books all the large 
engineering firms operating in the Tyne district, while it possesses 
the North - Estern Railway contract for the supply of power 
for that section of their system now in process of electrification. 
Subscriptions are invited for au issue by the Urban Electric Sapply. 
Company, Limited, of 44 per cent. first mortgage debenture stank to 
the amount of £200,000 at the price of £98 per cent. An issue has 
been made of £1 shares in the Eleotro-Peat Coal Company, Limited, 
Particulars of the company will he found in another column, 
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Cardiff.—In order to save an estimated expenditure of £6,000 on 
laying cables, a recommendation has been made by the electrical engi- 
neer (Mr. Arthur Ellis) that an electrio lighting sub-station be erected 
at the docks. The Council have now agreed upon the purchase of a 
site, assuming that the consent of the ground landlord be obtained to 
the alteration of the property for the purpose intended. Mr. Ellis, in 
his last report, stated that the net profit on the electric lighting for 
the past year was approximately £2,500, an increase of 41 per cent. 
as compared with last year. 

Watford.—An enquiry will bs» held into the Urban District 
Council's application for sanction to a loan for purposes of electric 
lighting. r. O. P. Ayree, in cqneultation with Mr. Oolebrook, is to 
prepare the necessary plans and sections at once to enable the Council's 
application to proceed. The committee have approved of the substitu- 
tion of a 400-kw. set for a 300-kw. set, and the electrical engineer has 
been authorised to visit certain towns and to advise the Council as to 
the best type of steam alternator to be purchased, and that a special 
committee be summoned as soon as possible. 

Barry.—4A Bill to confirm certsin provisional orders made by the 
Board of Trade under the Electric Lighting Acts, 1882 and 1888, came 
on Monday bef.re Mr. Oampion, one of the examiners of the House of 
Commons, for proof of compliance with Standing Orders. There was 
no opposition at this stage, and the necessary formal proofs having 
been given, the examiner decided that the orders had been duly com- 

lied with. The Bil! will accordingly be reported for second reading. 

t contained an order amending the Barry Electric Lighting Order, 
1901, so that Section 6 of that order shall have effect as if it had 
commenced on the passing of the present order. 

Batley.—The Corporation olectricity works have now been sapply- 
ing current since the beginning of August last, and there are 45 con- 
sumers taking current for light, and 22 for power and heating. Over 
20 motors are connected to the mains, with a total of 120 h.p. The 
price for current is charged on a sliding scale, varying betweeu a maxi- 
mum of 6d. per unit and a minimum of 3d. for lighting, and 3d. and 
ld. for power and heating. Daring the quarter ended March 31, the 
average price for lighting has been 4:294. per unit and 2:5d. per unit 
for power. Large consumers have obtained the light as low as 54d. to 
4d. per unit, and power and heating have been supplied as low as 
1°18d. to 1:5d. per unit, which, comparatively, are very low. 


Warrington.—4An enquiry has been held into an application of the 
Town Council to borrow £5,000 for electric lighting purposes. The 
town clerk, Mr. J. Lyon Whittle, explained that the application 
included £836. 10s. 11d. paid in excess of the amount wanted for 
Perg ee £119. 163. 1d. paid in excess for street-lighting ; £3,033. 
9s. 2d. for extensions to mains which had been laid down ; and £1,000 
for other extensions. Mr. Mathias gave evidence, and it was stated 
that the electricity undertaking was making a profit. The gross 
profit for the year had been £4,433. Os. 10d., and the net profit 
£154. 15s. 5d. The latter sum goes towards the reduction of a debit 
balance of the previous year of £495. 8s. 5d., which left the sum of 
£340. 13s. outstanding. | 

Southend.—The electrical engineer says in his report: It has 
been the practice to charge new consumers at the flat rate of 44d. per 
unit for their first quarter's consumption. This, in my opinion, is too 
great a concession. It is necessary to instal machinery before it is 
actaally required, and, therefore, new consumers should bear their full 
share of our stand-by charges. All new consumers should pay their 
full rate unless they earn a rebate, as by this means only shall we in 
future be able to make a further reduction to our long-hour and, 
therefore, paying customers.” The borough accountant’s statements 
show that the estimate for the electric lighting fund for the year 
ended March 31, 1904, was £8,725, and that the approximate expen- 
ditare had been £9,424. The estimated income was £8,400, and the 
approximate income £9,844, 

Rochdale,—Dr. Kennedy sums up his report on the proposed dust 
destructor distinctly in favour of the erection of the new destructor as 
olose to the present. electrical generating station as possible. It is 
expected that the question will be submitted to the Town Council in a 
definite form at the next meeting. The electricity works now show a 
profit. The receipts for the year amount to £7,542, against £4,330, 
an increase of £35,212. To the total received the Tramways Com- 
mittee, of course, contributed very largely, paying £2,500 for current 
for traction purposes. They are supplied practically at cost price. 
Expenses have, of course, risen in the department with the increased 
turnover, but the rise is less than £1,000 and the net result isa surplus 
of £622. This amount is to be carried forward. Twelve months ago 
the departinent showed a deficit of £1,492, and in 1902 of £2,385. 


Underground Telegraphs.—4A letter from the Postmaster-General 
to the seeretary of the Edinburgh Chamber of Commerce is included 
in the annual report to be submitted at the annual meeting of the 
chamber to-morrow stating that the line of pipes for the underground 
cable is now run continuously from London to: Carlisle, and that a 
section of 19 miles has also been laid over the Beattock incline in 
Scotland. It had been expected by the 51st ult. that a double line of 
pipes from Manchester to Leeds would have been completed, and that 
the permanent cable would have been ready for use as far as Warring- 
ton. These expectations had not, however, been realised owing to a 
wayleave diffculty having arisen in regard to a short section of the 
route in each case, and it was hoped that the difficulties would soon be 
overcome and these sections of the work completed. Provision had 
been made in the estimates of the current financial year for a very 
considerable extension of the line. 

Lothians Electric Power Bill.—This Bill is before a committee 
to proceed as an unopposed measure. This result has been brought 
about by the adjustment and insertion of clauses protecting the 
interests of the counties affected, the Corporations of Edinburgh and 
Leith Gas Commissioners, the Edinburgh and District Water Trustees, 
the Water of Leith Purification and Sewage Commissioners, and the 


North British and Caledonian Railway Companies, together with a 
general clause for the protection of coalowners. Under the Bill the 
promoters seek power to supply electric energy within an area con- 
sisting of the greater part of Mid-Lothian, with the exception of 
Edinburgh and Leith, and the parishes of Stow and Fala and Soutra, 
the western half of Haddingtonshire, and an adjacent portion of the 
counties of Lanark and Peebles. Generally speaking, the area marches 
on its western side with the eastern boundary of the area sanctioned 
under the Scottish Central Electric Power Act of last year. It is 
intended to erect generating stations at different parts of the autho- 
rised area for the supply of electric energy and light to manufacturers, 
coslowners, and local authorities. 

London Gazette.—The partnership between William Blenheim and 
Harry Meade, carrying on business as W. Blenheim and Co., 3, 
Grange-road, Egham, Surrey, electricians, has been dissolved by 
mutual consent. William Blenheim will continue the business, The 
first meeting in the estate of Charles Manners Downie, electrical engi- 
neer, 4, Bloomebury-street, London, and 28, Heathfield-road, Crouch 
Hill, Middlesex, will be held at 12 noon on May 3 at Bankruptcy- 
buildings, Oarey-atreet, London. A general meeting of the members 
of the Electrical Power Storage Company, Limited, will be held at 4, 
Great Winchester-street, London, E.C., on May 13. at 12.30 p.m., to 
have an account laid before them showing the manner in which the 
winding up has been conducted and the property of the company dis- 
pes of, and of hearing any explanation that may be given by the 
iquidator. (This refers to the old company of this name incorporated 
in 1882, and of which the capital was repsic in the liquidation thereof 
in 1889.) The Cleveland and Durham County Electric Power Oom- 
pany, Limited, is to be wound up voluntarily. George Dudley Prince, 
5, Great Georgo-street, Westminster, has been appointed liquidator. 
The Board of Trade have, after modification, confirmed the Kent and 
East Sussex Light Railway (General Powers) Order, 1904, amending 
the Cranbrook and Tenterden Light Railway Order, 1899. 

London County Council. — The County Oouncil on Tuesday agreed 
to lend the Battersea Borough Council £10,249 for eleotric lighting 
works. Sanction to borrow £17,650 for electric light installation 
and £40,000 for electric installation and meters was given to the 
Stepney Borough Council. The Highways Committee's recommenda: 
tion that £5,000 be voted for the purchase of The Gables, East-hill, 
Wandsworth, for the erection of a sub-station for the electrical work- 
ing of a portion of the Oouncil's tramwaya was agreed to, also another 
recommendation of the same committee as follows: (a) that expendi- 
ture not exceeding £15,000 be authorieel in connection with the 
supply, delivery, and laying of (1) the high-tension cables, and (2) 
the low-tension cables, required in connection with the resonstruction 
for electrical traction of certain short lengths, situated in the metro- 
politan boroughs of Southwsrk and Bermonsey, of the London Oounty 
Council tramways ; (b) that the offera of Messrs. Siemens Bros. and 
Oo., Limited, and the British Helsby Cables, Limited, respectively to 
supply, deliver, and lay at the schedule rates under their existing con- 
tracts with the Council, (1) the high-tension cables, and (2) the low- 
tension cables, referred to in the foregoing resolution, be accepted. 
Tenders for the erection of the superstructure of the first portion of 
the (London County Council tramways) electricity generating station 
at Greenwich, were referred to committee for consideration and report. 

Gillingham.—The engineer in his laet report states thet 1,587 
8-c.p. lamps had been connected since the last meeting, making a 
total of 10,085 8-c. p. lampe, with 169 consumers, and that applications 
had been received for 203 8.c.p. lamps. Tenders for the purchase of 
the old machinery have been received from the following: Thomas 
Johnson, Wigan ; I. Levy and Son, Old Kent-road, London ; Thomp- 
son and Son, Millwall; A Very and Co., Dover. The Electric Ligh 
and Baths Committee have further considered the memorial from 
traders using electric light. The following reply will be sent : (1) That 
the present maximum charge of 7d. per unit combined with the 
minimum charge of 2d. per unit compares favourably with the charges 
made by other towns in the South of England; that, where circum- 
stances warrant a reduction in the price, the question of charge will be 
further considered. (2) That Gillingham is not exceptional iu charging 
78 days per quarter, as in most places a charge is made for 91 days. 
(5) That although the consumers referred to only take supply for an 
average of 64 days per quarter, the interest on capital expenditure and 
depreciation on the plant required to supply them has still to be paid 
for the remaining 27 days per quarter. Daring the 27 days the plant 
is standing idle as far as they are concerned, but in the case of licensed 
victuallers and private houses the plant is in use for the whole period, 
or, in other words, is earning money. The Local Government Board 
is being urged to expedite the holding of the enquiry with reference to 
the proposed borrowing by the Council of the further sum of £20,000. 


Kingston.—The Guardians have passed the required formal resolu- 
tion consenting to the installation of electric lighting for the infirmary 
buildings, in accordance with plans approved by the Local Government 
Board, but subject to such modifications as that Board may hereafter 
direct ; also to the expenditure for such purpose of a sum not exceeding 
£2,250, and to the borrowing of such sum or such part as may be 
necessary. At the recent ini oat into the application by the Corpora- 
tion for permission to borrow a further loan of £165, for purposes 
of electric lighting, the borough electrical engineer (Mr. J. E. Edgcome) 
said the application included not only what had been spent, but so far 
as they knew what may be required for the next three years. The work 
for which the excess expenditure had been incurred had been carried 
out since November, 1902, and had been completed about the beginning 
of September last year. The existing capacity of the works was 
600 kw., equivalent to 22,000 lampe of 8 c.p. running at one time. 
The number of lamps at present connected was equal to 28,665 of 
8 c.p., of which about two-thirds were burning sometimes together. 
The motors connected at present were equal to about 26 h.p. After 
the present loan had been expended on the contemplated ertensions 
the capacity of the works would be increased to kw., or 7,335 
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additional 8-c.p. lampe running at one time. He calculated that 
would last for the next three years, unless they got an abnormal 
number of sustomers. Mr. H. Burstall, consulting electrical engineer, 
and Councillor J. M. Francis, vice-chairman of the Lighting Oom- 
mittee, said they believed that the expenditure was necessary in order 
to efficiently carry on the undertaking. 


PROVISIONAL PATENTS, 1904. 


APRIL 16. 

Improvements in or relating to the decoration of 
articles by the electro-deposition of metals. Walter 
Kenyon, Bank-buildings, George-street, Sheffield. 

8642. Improvements in or connected with trolleys for 
overhead electric tramways. Arnold Grant Livesay, 
23, Richmond-mount, Headingley, Leeds. 

Improvements in electric aro lamps. Frank Proctor, 38, 
Wilberforce-road, Fiusbury Park, London. 

. Improvements in printing telegraph receivers. James 

Dundas White, 50, Olanricarde-gardens, London. 


8603. ents in switches for eleotromotors. Harold 
George Jeken, 24, Basinghall.street, Leeds. 
8669. The application of a new and improved insulator for 


use in electric, kindred, and other trades. Daniel 
Gillies, 18, John-street, Sunderland. 
. An improved galvanic battery. Philippe Delafón, 53, 
Chancery-lane, London. 
in or relating to electric aro lamps. 
und Co., Eisengiesserei - und Maschinenfabriks 
Akt. Ges., 111, Hatton-garden, London. (Date applied for 
under Patents Aot, 1901, May 9, 1903, being date of appli- 
cation in Germany.) (Complete specification.) 
Improvements in or relating to alternating - current 
aro lamps. Ganz und COo., Eisenglesserei-und Maschinen- 
fabnks Akt. Ges. 111, Hatton-garden, London. (Date 
applied for under Patents Act, 1901, July 24, 1903, being 
date of application in Germany.) (Uomplete specification.) 
Improvements in and relating to windings for dynamo- 
electric machines and in methods of, and apparatus 
for, forming the same. The British Thomson-Houstou 
Oompeny, Limited. 83, Oannon-street, London. (The 
General Electric Company, United States.) 
Improvements in electric switohes. Rudolf Zwack and 
Tora Kottmair, 7, Southarapton-buildings, Ohanoery-lane, 
ndon. 


8703. 


8714. ents in electric switches. Henry James Gore, 


Improvem 
322, High Holborn, London. 

Improvements in and connected with electric oirouit 
cut-outs. William Phillips Thompson, 6, Lord-street, 
Liverpool.  (Oharles Johnston and Olande Johnston, 
United States.) (Oomplete specification. ) 

Process and apparatus for preventing snow settling 
upon aerial conductor wires. Eduard Lob and 
Alexander Feigelberg, 40, Ohancery-lane, London. (Com- 
plete specification. ) 


8715. 


8722. 


APRIL 16. 

Improvements in automatic electric cirouit breakers. 
Hugh Swanton, 62, White Horse-street, Stepney, London. 
(Complete specification.) 

Improvements in and oonnected with mechanioally- 
roplaoed annunciater movements for telephone 
switchboards. Hermann Oppenheimer, 55, Redcross- 
street, Barbican, London. (Actiengesellechaft Mix und 
Genest, Germany. ) 

Improvements in the trolley pulleys of electric 
tramoars. George Anthony Binns, Penny Bank- 
chambers, Halifax. 

An improvement in the attachment of globes or shades 
to electric lamp fittings. Joseph Silvers Williams Thomas 
and John Northwood, Glass Works, Brierley Hill, Staffs. 

Improvements in or relating to the construction of 
rotary magnets and other bodies carrying detachable 
weights or loads, James Bonelle Willis, 46, Lincoln's- 
inn-fields, London. 

Improvements relating to incandescent electric lamp 
fittings. Sandor Löti, and Rudolf Latzko, 7, South- 
ampton-buildings, Chancery-lane, London. (Complete speci- 
fication. ) 

Improvements in safety appliances for oleotrio circuits. 
Siemens Bros. and Co., Limited, Birkbeck Bank-chambers, 


8731, 


8731. 


8745. 


8777. 


8819. 


Southampton-buildinge, Chancery-lane, London. (Siemens 
und Halske  Actiengesellechaft, Germany.) (Complete 
specification.) 

APRIL 18. 


$848. Improved means for securing shades on tho holders 
of electric incandescent lamps. Charles Wellington 
Crocker, Lloyds’ Bank-buildings, Bristol. 

8891. Improvements in or relating to telephones. Percy 
Adolphus Vaile, 24, Southampton-buildings, Ohancery-lane, 
London. 

8903. Pressure-oontrolled electric switches. Benjamin Hyde, 
46, Lincoln’s-inn-fields, London. (Complete specification.) 


8919. Improvements in line selectors of intercommunicatien 
e apparatus. Franz Walloch, 40, Chancery-le ne, 
London. (Dste applied for under Patents Act, 1901, 
Sept. 25. 1903, being date of application in Germany.) 
(Complete specification. ) 
- APRIL 19, 

$922. Improvements in antomatic electric switohes for con- 
trolling motors and circuit breakers. William George 
Haywood and Sydney George Brounger, 56, High-street, 
Bloomabury, London. 

8950. Electric candle nozzle. Frederick Thomas, Harry Jones, 
and Sydney Thomas, 189, Drummond.street, Hampstead- 

road, London. 

$960. Improvements in and connected with automatic short- 
hire : t lever switches. Ernst Hiller, 55, Oannon-street, 

ndon. 

8905. Improvements in seotion insulators for overhead trolley 
wires. Siemens Bros. and Oo., Limited, Joseph Fitzalon 
Simpeon, and Herbert Christopher Wheat, York Mansion, 
York-street, Westminster, London. (Complete specification.) 

$960. Improvements in the manufacture of electrical appa- 
ratus. Albert Parker Hanson, 32, Oswaldestre House, 
Norfolk-street, Strand, London. (Date applied for under 
Patents Act, 1901, Nov. 20, 1903, being date of application 
in Denmark.) (Complete specification.) 

8984. The manufacture of positive electrodes for galvanic 
batteries. Philippe Delafon, 55, Ohancery-lane, London. 

8086. Improvements in eleotrically-propelled road vehicies. 
Ls Société Anonyme l'Eléctrique, 53, Chancery - lane, 
London. (Date applied for under Patents Act, 1901, Jan. 14, 
1904, being date of application in France.) (Complete 
specification. ) 

$991. Improvements in self-wiuding electric clocks. Frank T. 
Taloott and Benjamin F. Kerr, Fife House, Kingston-on- 
Thames. 

89092. Telephone and telegraph system. Thomas W. Gleeson 
and Robert Hamilton, 55, Ohancery-lane, London. (Date 
applied for under Patents Act, 1901, May 1, 1903, being date 
of application in United States.) (Uomplete specification.) 

8999. Improvements in means for protecting the live parts 
of electric switches or the like. William McDevitt, 
18, Southampton-buildinge, Ohanocery-lane, London. (Oom- 
plete specification. ) 

9008. Improvements in self-registering clectrically-operated 
sectional targets. George Armstrong Peters, 4, South- 
street, Finsbury, London. 

APRIL 20. 

9103. Improvements in electric igniting devices for miners’ 
safety lamps and the like. Charles Aubrey Dav, 321, 
High Holborn, London. (Fabrik Elektrischer Zünder, 
G.m.b.H., Germany.) 

9115. Improvements in and relating to electric boosters. 
The British Thomson-Houston Oompany, Limited, and 
Sydney Woodfield, 85, Oannon-street, London. 

9116. Improvements in reflectors. The British Thomson- 
Houston Oompany, Limited, 83, Oannon-street, London. 
(The General Electric Company, United States). 

9117. Improvements in and relating to dynamo - electric 
machines, The British Thomson - Houston Company, 
Limited, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

9193. Improvements in electric aro lamps. Charles Edwin 
Foster, Edwin Rudolph Grote, and Milton Victor Ely, 
Palace-chambers, Westminster, London. (Oomplete specifi- 
cation. ) 

9133. Improvements in and relating to monophase collector 

Southampton - buildinge, 


motors. Geor Meller, 7, 
Charcery-lane, London. 
APRIL 21. 


9190. Improvements in aro lamp electrodes. William Stone 
Weedon, 83, Oannon-street, London. (Date applied for 
under Patents Act, 1901, April 21, 1903, being date of 
application in United States.) (Complete specification.) 

9208. Improvements in or relating to overhead oonduotors 
for supplying electrical energy. Oswald Jones, James 
Proctor, Kyd Clark, and Tinsley Waterhouse, 46, Linooln'a- 
inn-fields, London. 

9915. Improvements in electric switches. William Wilson, 83, 
Cannon-street, London. Date applied for under Patents 
Act, 1901, April 21, 1903, being date of application in 
United States.) (Complete specification. ) 

APRIL 22, 

9226. Continuous-burning arc lamp with amalgam electrodes. 
Georg Hoffmann, 17,  Eisenacherstrasse, Berlin, W., 
Germany. (Complete specification. ) 

9238. An improved joint for coupling up telegraph and telo- 
phone wires and the like. Elias George Wright, 44, 
Woodbridge-road, Guildford, Surrey. 

9248. Improvements in the manufacture of guards, frames, 
or shades for electric lamps. William Henry Stockham, 
37, Leyton-road, Handsworth, Staffe. 

9255. Improvements in or relating to olectromotors for metor 
vehicles and to the fixing or supporting of the samo, 
The Romanoff (London) i dear Limited, 139, Queen 
Victoria-street, London. (Hippolyte de Romanoff, France. ) 
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9303. Improvements relating to electrical control of winding 
engines for the prevention of accidents. Thomas 
Campbell Futers, 18, Buckingham-street, Strand, London. 

9306. Improved apparatus for the automatic regulation of 
electric current. The Aktiengesellechaft Brown, Boveri 
et Oie., 46, Lincoln’s-inn-fields, London. (Date applie 
for under Patents Act, 1901, April 23, 1903, being date 
of application in Switzerland. ) (Complete specification. ) 

9307. Improvements in alternating-current meters on Ferraris 
principle. Emanuel Morck, 46, Linooln’s-inn- fields, 
London. (Oomplete specification. ) 

9310. Improvements in or relating to electric burglar and 
fire alarms. Henry Birkbeck, Birkbeck Bank-chambere, 
Southampton - buildings, Ohancery- lane, London. (Solomon 
Schwarzschild, William S. Dodd, and James F. Johnson, 
United States.) (Complete apecification. ) 


\ APRIL 23, 

9340, Improved means for carrying overhead trolley wires 
of electric tramways. Francis Morris, 65, Ohancery- 
lane, London. 

9372. Improvements in armatures for dynamo - electric 
machinery. Arnold Frank Hille, David U:cuhart, and 
Alfred Edward Honey, 4, South- attest, Finsbury, London. 

9373. Improvements in brushes dynamo - electric 
machinery. Arnold Frank Hille, David Urquhart, and 
Alfred Edward Honey, 4, South-street, Finsbury, London. 

9375. Improvements in and relating to electrical resistances. 
Elise Vedovelli, nce del Castillo, 7, Southampton-buildings, 
Ohanoery-lane, London. (Date applied for under Patents 
Act, 1901, Oct. 19, 1902, being date of application in 
Franoe. ) (Complete ‘specification. ) 

9377. Improvements in electric treadles or contact makers 
for railway signalling and the like. Sidney Prescott 
Wood and McKenzie and Holland, Limited, Palace- 
chambers, Westminster, London. 

9385. Improvements in apparatus for the automatio regula- 
tion of current in electric lighting installations. 
Aktiengesellschaft Brown, Boveri, et Cie., 46, Linooln's- 
inn-fields, London. (Dete a plied for under Patents Act, 
1901, April 25, 1903, being date of application in Switzer- 
land. ) (Complete specification, ) 

9386. Improvements in and relating to electrio jacquard 
card-cutting, electric weaving, and the like. Oskar 
Zerkowitz, 27, Chancery-lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published May 12, 1904. 


1903. 

36204. Dynamos. McElroy. (Date applied for under Patents 
Rule 9, Feb. 16, 1903.) 

6477. Electro-therapeutic high-frequency apparatus. Phelps 
and Bowie. (Post-dated April 17, 1903.) 

8441. ED for electrically operating ships' steering gear. 

ühn. 

8560. Electrical combined with compressed air or other 
motive fluid system of driving, especially applicable 
to locomotives and motor carriages of electrical 
railways. Sahulka. 

$670. Alternating electrio current motors. Carolan. 
Electric Oompany.) 

8774. Wireless telegraphy. Wheatley. (Lewis and Armitege.) 

11607. Bases for incandescent electric lamps. Carolan. (General 
Electric Oompany.) 

19313. Electric meters, Carolan. (General Electric Company.) 

13226. Enclosed electric aro lamps. Hamilton-Adams. 


18858, Electric couplings. Shepherd. 


(General 


14108. Systems of electrical distribution. Le Tall (Oooper. 
Hewitt Electric Company.) 

14169. Systems of electrical distribution. Le Tall (Cooper- 
Hewitt Electric Oompary. ) 

14174. Systems of electrical distribution. Le Tall (Cooper- 


Hewitt Electric Company.) 

14380. Contact breakers for induction coils Van Raden and 
Robinson. 

Electrical winding apparatus. Siemens Bros. and Oo., 
Limited. (Siemens und Halske Aktiengesellschaft.) 

94909. Luminous vapour electric lamps and methods of 

the same. Steinmetz. (Date applied for under 
International Convention, Nov. 17, 1902.) 

Combined trolley arm and brake controllers for electric 
tramoars. Inte raational Trolley Controller Company and 
Kynoch. 

. Vacuum aro lamps with external air-cushioned regu- 

lating device. Emonds. 

27712. Electrico glow lamps with metallic filaments. Abel. 

(Siemens und Halske Actiengesellschaft. ) 


88699. Electric telegraphy. Rugh. 


15059. 


28806. Sockets for incandescent electrio lamps. Bakeley and 
Schrage, 
Sockets for incandescent electric lampe. Bakeley and 


Schrage. 


1904, 

306. Trembler for induction coils. Blake. 

3913. Process of and apparatus for tho generation of 
oleotrio energy. Keyzer. 

4660. Electrie oontact breakers or tremblers for ignition 
coils. Cohen and Oohen. 

6305. Electric aro lamps. Beck. 

6679. Fuses for electric blasting. Render. 

6843. Terminal attachment for the conducting wires of 
electrical machines and apparatus. S:user. 
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COMPANIES' STOCK AND SHARE LIST. 


Name. gm Last price 
Commerelal and Industrial.— i £ g 
Alliance Electrical Co., 6 cent. Cum. Pref., Nos. 1-70,000 1 .. td 
Aron Biectricity Meter c. Cum. Pref. Shares, 1-125, M l .. 3/16-5/16 
British Insulated and Helsby Cables, Ord., 1-100,000 °... 8 b 
Opec cent. Cane Toa EUon 3 5. 

—— 44 per cent. Mortgage Debentures .............. 100 .. 1011 
Buen Thomson- Houston Co., 44 per 988 lat Mort. Pob. 100 101-105 
British 80 i Elec. and Manur., 6 per cent. Pref., $ 

— 4 per cent, Mortgage Debenture Stock .......... ur è oa 
Brush Electrical Engin ng. Ordinary; Nos. 1-105, 781 2 .. 

— Non. Cum., 6 pe t og MU eee 8 

— al per cent. let Debentare Stock. 10 .. 96 

3E por cen t. 2nd Debenture Stock. 10 .. 72-77 
Callender’s able, Debenturessss 100 .. 104-108 

— Ordinary 2... cece cece cccccctecsvecsecsecceccs 6 .. 104114 

d per cont. Pre·eꝶe: .. 5. 64 
Crompton and (obo B us 8.85 

— D cent. Debentur es 100 .. 96 
Edison an Swan United, “a” Shares, 1-99,2601 .......... D ous i 
“A” Shares, 01-017,139 ........ 85 3l 

— — per cent. Debent ureee s 100 .. 74-79 

——— per cent. Deb. Stock, Red. .................... 100 .. 78.77 
Blectric Construction, Limited, Nos. 1 to 112,100 ........ 2. 214-13 

7 per cent, Cumulative Prei. 105 vs as 

4 per sont, Perp. lst Mort. Deen . Š -100 
Ferranti Limited, 5 per 74800) n Mort. Deb. Stock, Red. 100 .. 90-95 
8 pany (1 5 per cent. Cum. Pret. .. 10. n 9988 

— Ipe cent. lst Mort. CUN Sl 10 .. 883. 

W. T. Henley's Telegraph Works, Ordinary .............. 6 — 114124 
per cent, Preference ................. e eee — 741 
per cent. Debent uren 10 .. 107.111 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 . 151 
4 per cen cent, Debentures............ cese eee enn 100 .. 
Parker, Thos., Limited, Ordinar 8 sweenses vee 10 . 184.37 
— Construotion and ten ano 12 87 
b per cent. Bon ds ee0e92e9000909500€0000 „% „% Se (A OS as 100 ee 101-104 
Eleetrle Lighting and Supply.— 
3 & Greenwich Wer Gta, vt 1,80 201-101, 00. 1 ki 
14 par oen cent. Deb. Stk. Certs. vw. 100 . 113-136 
Bournemou and Poole, Ordinary ....................-. — 113-125 
—— 44 per cent. Cum. Pref., 7,501-15,000 ............ 10 .. 95410, 
6 per cent. Cum. Second Pref., 15,001.22,500 .... 10 104-11 
y per cent. Debenture Stock, 8 100 . 101 
Bromley (Kent) Electric Light and Power Co., 44 per cent. 
lst id piden aru 2 2 „ „ e060 2 6% % „„ „„ „ „„ „6%„% „%“ 100 [o 102-105 
pton and Kensington, Ordinary.................. .. — 103-11 
cent. Preference ..................csse00 — 104-1 
Caloutta Electric zic Supply Oorp. „Ordinary, Nos.1-40,000 .. 6 . d 
Cambridge Electro Supply Company, Ltd., £10 Ord. . 8 . 12 D^ 
Central N Su a Brand, N Ld., 4 0 19 0 Guar Deb. Stock 100 — 100-1 
Charing Cross and Strand, Nos. 1-70,000  ................ : NE 1.51 
Cd v e . 140,000 5 ds 
4 per cent. Debentors Stock, Red. (Prov. ‘Certa.).. 100 .. -104 
Chelsea Electricity Suppl. 5 — n 
44 cent, Dobent ure 100 — 106-1 
City of London, Ordinary........................ 10 . 104-104 
co per cene Oe VFC 10 .. 14 
—— per cent. Debenture Stock 8 — 121-126 
SH per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) — 101-104 
County of London and Brush Provincial, Ordinary........ — 7-8 
—— 6 pers cent. Cum. Prei. ini 11-12 
j per cent. Debentures Prov. Certa. All cone 100 . 106-109 
Bdmundsons' D Electric! Ny Corporation, Ordinary, 1 6 = 3 
—— 6 per cent. Cum. Prein... 8 
LM r cent. First Mort rt. D „ — 104-107 
Blectric Lt. & Tractn. Co. of Aust., Ld.,6 p. c. Om. Pl., 180.660 O cis 15-24 
3 = per oeni. Supply, Led, Btoc Ord. Nos 1 8 vx F 
Fo ne 0 os. 1-10, O0 is 
per cent. Fkt eb § 33 100 — 1057105 
Hove Elec preme Limited, Ord., Vind 1. 14.600 E z5 1115 
n Ord., = - 
per nent. Dehentnre Stock 3 uu 3 n — 102.10 
Kensington B aud tebridge and Nott Bill ........ 100 ~ 102-105 
Kidderminster and Elec. Lighting and on,Pref. 10 93-104 
London Electric, Ordinaa nnz E * -14 
6 per cent, ETSI - . 25 
4 per cent. let Mortgage Debenture Stock, Red... 100 = 57 
Metropolitan Ordinar e 10 .. 184-194 
per cent. "First 8 N . 100 .. 108-11 
34 per cent. Mortgage 100 .. 95-98 
R -Tyne Electric Supply, Ordinary . 6 98-101 
E E E E 4 .. 100-103 
Notting mi Electric Ligh j sve a dde dE 10 124-154 
4 per cent. Tust More. Debe ,Nos. 1-500 (Reg.) .. 100 1 
Oxford Electric, Ordinary, 1 -96 ana 3. -14,510............ 5 6 
4 per cent. Debenture Stook ................. 100 99 
Royal Blectrical Com of Montrea. 4 per cent. First 
Shares Mortgage Debent uren. 100 . 9.101 
Smithfield Markets Electric Supply, Ltd., d.,1-12,000.. 6 8880 
per cent. Debenture Stock k 100 . 
. South London, Ordinary .................. ee e o ooo aS 1118 
db. James s and Pall Mall, Ordinary, 101 W, O0 =- | 
7 LF ert d CCC e D ae 8-9 
34 pec con RPM DD UH NER MNATEUN . 100 m 97-100 
Urban rban Ble ric 8u S IOS Ordinary , 8-30, F — 4-4 

—— 5 per cent. Cumulative Preference, 60,001-800000 5 — 44-5 

Westminster, Ordinary m e MR RAUM 3 8 15 05 
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Amount Amount 
Name. paid. Last price. Name. paid. Last 3 
Electric Railways. £ £ Cork Electric Tramways and Lighting Oo., Ordinary... 10 . 104-104 
Central London, Ordinary *e9009€254a09009€00900900929209€900980806000000€9 100 EI 92 95 — ő per cent. Cum. Pref. 9-0 8.6 6.2 0.9 9 O 0.0 Ged 6.8 6 099 OS OAS GO 10 a 11-18 
5 Pref. *"9909229609800000€9€022599299 2 „ 6 „ „„ us ee 98-101 Rabe cent DEM „22 0% „ 6% „% „ % 6% „ „ 6 „ „% 6 „„ 100 = 100-101 

— . 100 — 85.88 Dublin United Tramways (1 Eoo Ord. 5 e id ons 10 . vp 
City and South London Consolidate ese. 100 — 49-52 ——— Dj per cent. Mort. Debs., 48.000 00 he oen 100 . 94-87 

— 4 per cent. . 6 6% % % Y—f „ „„ 6 6 „„ se 100 am 109-112 Impertal Tram ramways Ordinary................-........... all a 184-194 

——— § per cent. Pref. Stock '91 6 %% „% „%% „%% „„ „% %% % „%%% „„ „ „%% „„ 1 [d 122-125 6 per cent. Cum. Pref. (EEKE T] *e099.0609026060220950062069 all ana 14-14 

39 oe 99 COO oes ie beck eececsdale om 120-123 per cent. Deb Stock [MERC 4% „ „„ „ 66 „6 „ 6 6 %% „%%% Y) oan 109-11 
W * : — 115-122 Isle of Thavet. Electric Danwa sand ‘Lighting, 5 per cent. 
Liverpool Overhead 8 er cent. Pref. 6 „ 6 „ „„ „6 „ W 2 „ „ „6 „60 ecce 10 on 10 10 f., Nos. 50 001-60, 52 2 0 % %% %% %%% %%% „ „ „6 „ „ % „%% ee 5 855 
Ordinary, / NN 10 .415/16-4 15/16 4 per cent. 8 Sto QUE .. 100 
4 per cent. Mode Debentures, Red., 1-1,700.. — 935-100, Kidderminster and District Lighting and Traction, Pref... 5 — 81 8 
Waterloo and City, Ordinary) 100 æ 99.92 pence nga, (1901), pet cont oent. Cum. Pref. ........ 10 .. 191.103 
r cent. 1st Mt. Db. Stock, Red. .............. 100 .. 101. 
Metropoli Elecirlo Trams, 15500551 840015 001-1, 514,016 1 ri 
Electric Tramways.— New General Traction, Ordinary .. 8 „ „ 5 S 12 
Anglo- Argentine, 1-260, O0) /// uee esn 5 — 432.5 per cent. Oum — : 

: ermanent 6 per cent. Debenture Stock, 1888. 100 . 127-1 Oldham, Alm, and Brit Tramway, Oria] 1-1,713 (Regd.). 19 — 124.127 xd 
Blackpool and 1 Ord. 1:35:00 7. Suas X = uroi — — b per cent, Oum ay, Ordinary ......... ns 4. 
Brisbane Tramw nves " REP RR ue - . » Kerr „„ „6 „ %%% „ „6 „ „ „ „ „ 0„ [1 

—— 5 per. cents Cum. Pret., os. 1 1-75,000 N — TE S Wa pei J er cent, 1 Mort, 9155 Btk. 109 s 2 

per cent, Deb. Stk., Red., Prov. Certa. dm — 1 5 per cent. Cum. Pref., 1.20500 AN prd eiO 
British Columbia Blectric Raliway Co, on 80 ES A JC S eee 100 7 102106 
on. r cen en PN - e eee „eee „„ as 

— C aj per cent. lit Mt. Debs., Nos. 13.280 of £ r^ —102.104 b. c. xd | South 8 00 rrr Traction and Power Company— : i 
British Electric Traction Ord. 1- 500,000 h ed. 10 84-9 ig £101, 132 6 FFV l — i 

6 per cent. Cm. Pt, 30,00 001-60,000 evenoe eeveeseese 10 cum 93-10 £528.09 09 4p E t D bent Btock .. .. .. .. 100 
5 per cent. i, Perpetual Debenture Stock. ^. ped. 100 & un = per cont. Dedenture ----100pe- 100p.o. 
Buenos Ayres an lgrano m., ETAT =% i: 

putt „A“ 6 per cent. Cm. Pf., 140, 000 566 % %%% %% „„ 60 b Lg 54-53 Telephones.— 

"B 6 per cent. Cm. Pl., 1-27, 800 62 2 2 2 6 66 6 60 5 ea a National Telephone, Preferred 100 LJ 103-105 

a b per cent. Deb. Stock, Red. ......... 3 100 . 104-107 Deferred Stock ............ C0000 i ua 88 91 

Prov. Cert., all paid ........................-* .. 100 — 98-101 6 per coent. Cum. First Frei „ 10 — 1012 

pe Electric Tramways , Nos. 1-480,000.................. HN 14-24 —— per cent. Cum. Second Pref, .................. 10 — 10-12 

City by of Birmingham Tramways, b per oie 000 Pret 5 — 44-6 b per cent. Non. Cum. Tard Fr.. 5 . 5-64 
Mortgage Debenture Stock, Red. ................ e... 100 . 101-104 Oriental Telephone and Nlecer tock, Bad. — — — —— — Ll. 15/16. 1 1/16 


————————————————————— —————— —— 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Miles of 
Traffic Returns for Increase or Accounts for past year, 
i | week decrease, bar ^ oa end, | Cost 
Line, s - | Wa qr ai per 
| | 7 e Total | p | 9 T p soe car 
Endin 1904. | 1903. | w 1904. i ota assengers ar miles as- ar ile of | mile, 
| g | eek, | year. 904, 1903. Ending receipts carried. | run.  |s'nger mile. | track. 
— Gc — - — — — — — ^ Ww ac t Tons a Lm DI dae E A ^ | 4 i 
£ £ £ £ £ T d. 
Aberdeen Corporation April25, 1,230 978 + 501 +11,5444| 194| 194 May 31 37,931 9,099,715 794,631 098 |15:02| 1,970 | 61l 
Ayr Corporation j 4D 207 31¹ 104 + 118 8 8 Sept. 25 12,503 2,979,276 290,099 100 |10:34| 1,560 | 4-7 
Barking Corporation.......... - 3 37 P — — 14 — : | ü | 2 
Birkennead Corporation ...... „ 24) 1,023 9885 + 28 — 81 — 3 aie | - d Ri 
Birmingham Tramways ...... WC. 268 — — M 64 64 I E E | E r s Im 2 
Blackburn Corporation Em 889 806 | + 83 + 103 24 24 March 254 40,964 7,254,106 | 826,558 |136 1187 1,705 | 7-44 
Slackpool Corporation , 2l 956 325 | + 185 + .66 174 | 17) „  91/211,168 | 6,169,121 784,445 |152 | 108 — — 
Blackpool - Fleetwood Trams. „ 23 313 2995 | 4- 16 526 | 164 | 164 Dec. 51 50,925 | 2,049,677 | 584,989 |362 | 1268) 1,932 | 6-99 
Bolton Corporation .......... „ 24) 1.794 | 1,752 | + 42 252 | 38 38 March 319 85,704 | 17, 761, 605 | 1,896,247 - | 1°15 | 10°75) 3,430 | 587 
Bournemouth Corporation.... » 20 1,165 950 + 215 -— 104 104 — = — — 12 1 
Bradford Corporation „ 25 $925 | 3,297 | + 682 77 41 = 8 = = MN d "n 
Brighton Corporation ........ | » 22 831 725 ＋ 118| + Eh 7h | 6) „ ool] — 10,452,508 | 1,031,928 100 | 10°10) — 
Bristol Tramways Company .. | „ 22| 5,076 | 4,477 | + 599 — 514 | 51 Dec. 51,225,480 | 41,192,899 | 5,724,114 | 1:30 | 938| 4,348 — 
Burnley Corporation ........ „ 23| 1,055 732 ＋ 303 — 10 z: — CÈ | a Pe de s * 
Burton Corporation „ 24 318 — — T 84 E — Ea — — ER — — 
Cardiff Corporation „ 23 1,935 1,639 + 205 + 80 € = — = = | = 1 JE - 
Carlisle Tramways Company.. „ 25 198 | „184 |+ 14) + 272 — — » d — 2,016,583 520,129h | — — — — 
Central London Railway...... „ 25| 6,528 1,073 555 1,0734 € 6 „ 91,567,225 | 45,505,110 | 1,276,971a | 1°87 | 66%a 59,076 | 3566 
City & South London Railway | ,, 24 2,778 | 2,971 | — 193| — 1,364h| 68 63 „ 51'165,003a 19,069,519a E a | ae Lu ad 
Cork E. T. and L. Company .. MPa 441 456 | + 5 184 — — . — = Bgm iT 
Darwen Corporation.......... » 19 21n e62 — 52 — 10? | 7:23) 7: * March 519 12,341 | 2,360,735 254,279 |125 | 11°65 1,707 | 9°36 
Dover Corporation .......... TIE S 195 185 + 10 130 45 — E Ey Mese ur VUES 
Dublin & Lucan Electric Ry... | ,, 24 126 | _ 22 + 185 + 8I R — — Dec. 31 5, 796 564,796 102,087 | 3:81 |135:62| 2359 768 
Dublin U. T., electric cars.... zx 1 885 8.72 JJ 153 | | os 
Dublin 8. District, Electric .. | „ 22| 1,031 784 | + 247 1 = 46 | 46 | March 51126,121 | 24,553,133 | 5,829,556 (1:25 | 882| 2,741 | 5-06A 
| : 8 : | 
Duadee City Tramways ...... » 20 832 752 |+ 80 22 22 May 15, 35,874 9,084,522 | 752,814 | 0°93 |11:276| 1,630 — 
Fass Ham Corporation „ 25) 795 „888 + 155| + 220 10.75 10°75 March 310 25 341 9,971,557 | 650,224 (51 935 2,557 GE 
Glasgow Corporation ........ „ 25 14,955 | 15,295 | +1,692 | 789,238 124 124 May 319 656,572 | 177,179,549 14,008,750 0-88 1125 | 5,489 b| 7-40d 
Halifax Corporation.......... „ 20 2,994 2,934 440 — 39 312 801 x: of za | p "T — ie ee- 
Huddersfield Corporation .... » 9| 1,546 1,186 | + 360 + 8914 34 34 March 31, 56,651h| 9,738,213 1,218,539 14 | 1114 | 1,618 | 6-32 
$ 2 ] : | | | 
Hull Corporation, E. S.. | » 23 2,02 1.5575 + 389| 4 185 20 19 » 51 87,707 21,065,999 | 2,218,696 100 | 9-49 5,004 5'0 
Ilford Corporation .......... v. 45 467 545 | + 122 104 — * 
Ilkeston Corporation „ 149 — — — = = ae = EE x nl Dm = Ul LES 
Kirkcaldy Corporation ...... 1 281 — — = oni = — — =e E — es 
Leeds Corporation............ s 23 3,002 4,887 | + 645 + 1,221 77 77 March 259 262,656 | 57,239,779 5,773,651 1'11 | 10° 91 3,283 - 
Liverpool Corporation........ » 16) 9,954 | 10,120 — 156| + 3,116 | 103 101 Dec. 51 504,304 108,906,472 11,705,425 / 1°11 E 34| 5,000 | 6°88 
Liverpool Overhead Railway.. „ 241.618 1,631 13 + 142 154 | 15 June 50, 79,252 | 10,466,726 986,185a@ | 1°82 |19'30a| 5,110 | —a 
London County Council ...... Mar.12 | 10,129 8,604 41,525 784,720 40 40 — — — = 11 
Lowestoft Corporation ...... April le 143 — — — — M — - ue 3 > 26 — E 
Manchester Corporation...... „ 5| 11,700 11,311 + 35 1314 EX x Yi | 
Nelson Corporation .......... 5 o 116 99 [4 57 — 3 3 = = = = - "A — — 
Newcastle-on-Tyne Corptn. .. „ 23 3.487 2,876 | + 611 — 583 385 March 259 150,354 | 33,474,122 | 3,379,119 108 | 1093] 4,175 | 6:17 
Newport (Mon.) Corporation.. sy. 4 164 287 + 175 + 347 15 — — — — d 2 ede Nc 
Portsmouth Corporation...... n 25 1,774 1,405 ＋ 371| + 563 29 28 Sept. 50 47,651 9,168,137 868,157 124 |15117| 1643 | — 
Rochdale Corporation ........ , | 10 119 + 29 — 14 44 |March31g| 5,416 925,281 127,456 | 1:38 (1027) — | 7°66 
| 
Rotherham Corporation ..... Mar. 17 109 -- — x nn E = | a 
Salford Corporation .......... A pril25 3.881 3,133 + 74! : T = = T" = = — ike 
Sheffield Corporation ...... T „ 69| 4,006 4,032 | + 514 - 196 934 | 554 | Mar. 259 216,309 | 56,812,019 | 4,926,083 | 0:304 10-428 7,510 | 70 
Southampton Corporation ..., „ 21 Hi 854 4- g = 11 11 „ 51 35,874 9,084,522 752,814 |0:946 11-435 3.760 | — 
Southend-on-Sea Corporation., „ 20 277 225. | + 51 63 61 1 a € dc 
| | 
Stockport ( orporation Toth a : 22 31 GOI =- 62 114 - | 
Runderland 59 ne he „„ 9| 1: 1 1,020 + 150 115 | 18:48 | 18:48 „ 319 99,950 | 13,987,121 | 1,270,957 1°95 (113 | 3,243 6*4 
Wallasey U.D.O: uL... „ 23 679 Jo . 63 + ió 105 105 519 31,473 ' 5, 685,182 654.742 130 1 
West Ham Corporation ...... » 2l 754 EA Pr gus - 11 — „ pie. iis i p ind Tos 
Wolverhampton Corporation.. | ,, 20 991 918 | + 3 — 7 — Ec xum " | = MS s EN 
————— — ee nmi e, — - - — : i pe = 2 ——————————————————— I 
* Includes maintenance of permanent way and proportion of profits paid to the tram 


companies for term of unexpired lease. 
b Per ile of single track. o Include rail and tram. d Including depreciation. f gamme ompanies £ of horse traction, g 1903, k — figures, 
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NOTES, 


Tramways and Light Railways Association.— 
The meeting called for to-day on the subject of “ Running 
Powers” has been postponed. The fresh date will be 
notified by the secretary in due course. 


The Institution : Students’ Section.—The annual 
general meeting of the Students’ Section, for the election 
of committee for the session 1904-5, will be held at 92, 
Viotoria-street, S. W., on Wednesday, May 18, at 7.30 p.m. 
Nominations for committee representatives of  extra- 
collegiate students should be sent in to the Students 
hon. secretary by the 11th inst. 


McMillan Memorial Fund.—The amounts received 
to May 3, 1904, inclusive, for the above fund total £1,482. 
10s. 5d., made up as follows: members, £837. 1s. 4d. ; 
associate members, £231. 13s. 6d.; associates, £251. 48. 10d.; 
students, £49. 10s. 3d.; foreign members, £18. 17s.; sub- 
scriptions from non-members, £114. 3s. 6d. This is still 
£500 short of the amount desired, and we trust that further 
contributions will be quickly forwarded. 


The St. Louis Exhibition.—The  long-talked-of 
exhibition at St. Louis was inaugurated last Saturday, 
President Roosevelt, on an electric signal from the scene of 
the function, setting the machinery in motion by a switch. 
It is stated that the total sum expended in connection with 
the exhibition amounts to £10,000,000. Among the national 
exbibite of foreign countries, those of Japan are the most 
complete. There was a large throng at the opening 
ceremony, though the inhabitants of New York have not 
manifested any great interest so far. It is expected, how 
ever, that interest will greatly increase when the 8 
of the undertaking i is realised. 


Portsmouth Telephone Service. —The accounts 
relating to the first year’s working of the Corporation’s, 
telephone system disclose a highly satisfactory state of 
affairs. The income aggregated £6,588, and the working 
expenses, including £1,100 for staff, £800 for maintenance 
and repairs, £576 royalty to the Post Office, and £587 
paid to the. Government for trunk calls, totalled £3,899. 
This leaves a balance of £2,689, equivalent to a dividend 
of over 9 per cent. on the capital investment of £29,000. 
Deducting £1,464 paid in reduction of principal and for 
interest, there remains a net profit of £1,225, which the 
Oorporation have judiciously decided to utilise as the 
foundation of a reserve fund. The Telephone Committee 
and its officers are to be congratulated upon such a successful 
result. 


The Carnegie Institution (New York).—Dr. L. A. 
Bauer has been made director of the department of inter- 
national research in terrestrial magnetism, the establish- 
ment of which was authorised at the last annual meeting 
of the trustees of the Carnegie Institute, and has 
commenced the work of organising. It is intended that the 
‘department shall investigate problems of international 
‘concern and benefit, its object being to supplement, not 
to supplant, existing institutions. The initial under- 
‘taking of the department will consist of the complete 
‘reduction, discussion, and corollation of the existing 
‘observatory ‘data, and the publication of the results in 
‘suitable form, so as to exhibit the present state of our 
‘knowledge, reveal the gaps and suggest future and supple- 
‘mentary investigations. Those having certain phases of 
‘work already in hand will be invited to associate themselves 
‘with the department. 


The Royal College of Science.—On Thursday of 
last week his Majesty laid the foundation stone of the 


new Royal College of Science at Dublin. In an address 
describing the origin and objects of the new building, 
the Vice-President of the Department of Agriculture and 
Technical Instruction stated that the college was now the 
principal institution connected with the system of technical 
instruction which the Department had been commissioned 
to organise for Ireland. Its function was to supply 
advanced instruction in science as applied to agriculture 
and industry, to train teachers for technical schools and 
for secondary and intermediate schools in which science is 
taught, and to conduct research. His Majesty alluded to 
the necessity for scientific training in connection with 
commercial and industrial life, and complimented the 
authorities upon the provision of modern equipment, 
His Majesty also expressed his gratification at the 
co-operation of the representative public bodies, which was 
indispensable to complete success. 

Electricity in Mines.—At the forty-seventh annual 
meeting of the South Wales Institute of Engineers, held 
at Cardiff, Mr. E. M. Hann (general manager of the Powell 
Duffryn Company), the new president, after alluding to 
the reluctance of the British capitalist to invest his money 
in home industries, referred to the rapid development of 
electricity for the transmission of power in the past few 
years. He remarked that groups of collieries evidently 
afforded a more promising field for self-supply than a 
single mine, and it would interest members to hear that 
the Powell Duffryn Company had decided to put down at 
a central point among their Aberdare pits a modern three- 
phase plant of about 4,500 h.p. to supply about 85 motors 
at seven different pits. Mr. Griffiths gave an explanation 
of a new electrical cut-out, of which he is joint patentee, 
called the Sentinel control,” which claims to obviate the 
necessity of replacing the melted fuses. The Sir W. T. 
Lewis prize for the best essay was awarded to Mr. H. D. B. 
How, the subject being Electrical Winding.” 


Glasgow Local Section.—The fourth annual report 
of the committee of this Local Section, which is to be 
presented to the general meeting on Tuesday next, shows 
a satisfactory state of progress. The committee complain, 
however, that the members do not attend the meetings so 
regularly as they should do. The papers, though few in 
number, have been of high standard, and have resulted in 
good discussions. The net increase in the membership for 
the past 12 months is four. The committee's list of office 
bearers for the new session is as follows, and, as no fresh 
nominations have been received, the various gentlemen 
named are elected to the positions in question: past- 
chairmen—Lord Kelvin, G.C.V.O., ete, Prof. Magnus 
Maclean, D.Sc., Mr. Henry A. Mavor, Mr. W. A. Chamen ; 
chairman—Mr. Robert Robertson; vice-chairman— Prof. 
Francis G. Baily ; hon. secretary and treasurer—Mr. E. George 
Tidd; ordinary members of committee Prof. A. Gray, LL D., 
and Messrs. M. T. Pickstone, Wm. W. Lackie, J. M. M. 
Munro, John Macfee, Sam Mavor, A. W. Stewart, E. T. 
Goslin (representing assogiate members), J. R. Stothert 
(representing associates.) Some interesting papers have been 
offered for the next session, but the committee are still 
wishful to obtain more original contributions on which 
valuable discussions may take place. 

The Tariff Commission and Engineering.—The 
Engineering and Machinery Committee of the Tariff Com- 
mission, consisting of Sir Andrew Noble, the Hon. Charles 
Parsons, and Messrs. Francis Elgar, George Flett, W. 
Harrison, H. D. Marshall, and A. W. Maconochie, M.P., 
completed arrangements last week for taking evidence from 
a selection of representative witnesses without regard to 
their views on the fiscal question. In addition, the com- 
mittee are circularising all manufacturers in these trades 
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with the object of obtaining information, which will, if | E. Armstrong, Sir William Abney, Mr. Shelford Bidwell, 


desired, be treated as confidential, upon the state of the 
industries, and the features and developments connected 
with them, during the period 1899-1903, so as to ascertain 
the effect of tariffs. Suggestions are also invited in regard 
to the defence of home commerce, if any be considered 
necessary. It is desired to obtain special information 
relating to the particular trades, the enquiry being supple- 
mentary to the general one addressed to manufacturers in 
all trades. 

London Traffic Commission.—Evidence was tendered 
last week by Mr. Granville C. Cuningham, general manager 
of the Central London Railway. He submitted that the 
traffic to be provided for was mainly a traffic towards the 
heart of London and out again, and not a traffic through 
from one side of the City to the other. Elongated double- 
track loops extending from the outskirts to the centre of 
the City would be the fundamental idea for the construc- 
tion of such a complete system. Such a loop as the one 
proposed by the extension of the Central London to Liver- 
pool-street, and then back by the Strand, Piccadilly, and 
Knightsbridge-road to Hammersmith, and thence to Shep- 
herd’s Bush, gave a fair notion of what was required. In 
designing such a system, it was, of course, intended that 
existing railways should, as fair as possible, forma part of 
it. The public usefulness and the financial success of any 
tube system would depend chiefly upon the rate of fare 
charged. Regarded from the point of view of the working 
community, he considered that the best system consisted 
of low fares for long distances, and not low fares for short 
‚distances. 

The Institution Presidency.—At its meeting on 
the 28th ult. the President of the Institution of Electrical 
Engineers, Mr. Gray, outlined a departure in regard to the 
presidency for the ensuing year, which the Council con- 
sider advisable in consequence of the death of Mr. McMillan. 
In order to secure a continuity of policy, it is proposed to 
nominate a past-president for .the interval between the 
election and the commencement (some time in November) of 
the next session, when the new president will assume office, 
occupying it until the end of the session. The Council 
have decided to nominate Mr. Gray for re-election during 
the first period, apd Mr. Alexander Siemens to succeed 
him upon the opening of next session, until which date 
there will thus be a president and a president-elect. Mr. 
Gray expressed his confidence, which will doubtless be 
reciprocated by the members, that they would appreciate 
the advantages accruing from such an arrangement. He 
. observed that there would be opportunities for the Presi- 
dent, President-elect, and the new Council to exchange 
views with the object of attaining the result contemplated 
by the Council in introducing the new presidential scheme, 
whilat the forthcoming conversazione would enable him to 
informally present his successor. ; 

Royal Institution. — The annual meeting of the 
members of the Royal Institution was held on the after- 
noon of May 2, Sir James* Crichton-Browne, M.D., 
treasurer and vice-president, in the chair. The annual 
report of the Committee of Visitors for the year 1903, 
testifying to the continued prosperity and efficient manage- 
ment of the institution, was read and adopted, and the 
report on the Davy-Faraday research laboratory of the 
Royal Institution, which accompanied it, was also read. 
Seventy new'members were elected in 1903. Sixty-two 
lectures and 20 evening discourses were delivered in 1903. 
The following gentlemen were unanimously electea as 
officers for the ensuing year: president—the Duke of 
Northumberland; treasurer—Sir James Crichton-Browne ; 
secretary—Sir William Crookes; managers—Dr. Henry 


Sir Alexander Binnie, Mr. J. H. Balfour Browne, K.C., 
the Hon. Sir Henry Burton Buckley, Sir Thomas A. De la 
Rue, Bart., Dr. J. A. Fleming, Sir Victor Horsley, Lord 
Kelvin, Dr. Ludwig Mond, Sir Owen Roberts, Sir Thomas 
Henry Sanderson, Sir Felix Semon, and Mr. W. H. Spottig 
woode; visitors—Dr. J. Mitchell Bruce, Mr. J. B. Broiin- 
Morison, Dr. F. Clowes, Dr. Mackenzie Davidson, Mr. 
W. B. Gibbs, Mr. Francis Fox, Mr. C. E. Melchers, Mr. R. 
Mond, Mr. J. Callander Ross, the Hon. Walter Rothschild, 
Mr. Maures Horner, Mr. A. A. Campbell-Swinton, Mr. 
J. J. Vezey, Dr. G. Johnstone Stoney, and Mr. G. P. 
Willoughby. 

The Junior Institution of Engineers.—A visit of 
this institution took place on April 29 to the Cassland-road 
Higher-Grade Board School, Hackney, to inspect the heat- 
ing and ventilating systems installed there. A particularly 
noticeable feature was the process of filtration at the air 
supply, or main intake. A special device in the form of 
two large drums slowly revolving, on the peripheries of 
which are laced a layer of fibrous matting, is provided for 
this purpose. The drums revolve in water, and offer to 
the impinging air a continuously saturated surface. The 
friction caused by the fibrous matting through the water, 
and the water disturbance associated with it, causes the 
fibres to release the dust, smuts, etc., gathered, and all the 
sediment thus trapped is passed through the waste-pipe to 
the drain. After being dealt with in this manner the whole 
of the air passes through two disc fans driven by an electric 
motor of 17 b.h.p. The duty of these fans represents the 
propulsion of something like 20 tons of air into the build- 
ing per hour, and a commendable and striking characteriatic 
is the general freedom from draughts. To warm this 
enormous weight of air a Cornish boiler is employed, 
generating steam at low pressure, and feeding a series of 
heating batteribs distributed at the bases of the rising 
flues to each room, and which were noticed in the main 
air-duct. Condensed water is returned to the boiler, but 
the level of the ground prevents this being done by gravity, 
and eonsequently' an automatic pump and receiver is in 
circuit with the heating mains. The average change of 
air is about 11 times per hour. Messrs. Stott and Co. 
fitted the installation. 


St. Louis Electrical Congress.—The following 
papers have already been promised for Section A, which 
deals with “Theory”: Foreign—Prof. Dr. Paul Drude, 
“ Metallic Conduction” ; Prof. Dr. W. Jaeger, Electrical 
Standards” ; Sir Oliver Lodge, F. R. S., Ions“; Prof. H. 
Nagaoka, '* Magneto-Striction " ; Prof. Dr. J. J. Thomson, 
F.R.S., subject to be announced; Prof. J. S. Townsend, 
F. R. S., The Theory of Ionisation by Collision“; Mons. J. 
Violle, Secondary Standards of Light"; Mr. C. T. R. 
Wilson, F.R S., “Condensation Nuclei”; Prof. P. Zeemann, 
* Magneto-Opties." American—Prof. H. T. Barnes, The 
Mechanical Equivalent of Heat as Measured by Electrical 
Means"; Dr. Carl Barus, ‘Atmospheric Nuclei”; Dr 
Louis A. Bauer, “ The State of our Knowledge regarding 
the Earth's Magnetism”; Prof. D. B. Brace, “ Magneto- 
Optics "; Prof. H. S. Carhart and G. W. Patterson, jun., 
Ph.D., * The Absolute Value of the E.M.F. of the Clark 
and Weston Cells"; Prof. C. D. Child, “The Electric 
Arc”; Dr. K. E. Guthe, '*Coherer Action”; Prof. E. P. 
Lewis, Electrical Discharges in Gases”; Prof. L. T. 
More, Electro-Striction " ; Prof. E. Fox Nichols, The 
Unobtained Wave-Lengths between the Longest Thermal 
and the Shortest Electrical Waves yet measured“; Prof. 
E. L. Nichols, Standards of Light"; Harold Pender, 
Ph.D., “Magnetic Effect of Moving Charges"; Dr. M. I. 
Pupin, “ Electrical Theory "; Dr. Edward B. Rosa, Alter- 
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nating-Current Measurements"; Prof. E. Rutherford, 
‘Radioactive Change"; Prof. J. C. McLellan, “ Radio- 
activity of the Atmosphere”; Prof. J. Trowbridge, “ Elec- 
trical Discharge in Gases”; Prof. A. G. Webster, Electrical 
Theory." 


A New Railway Motor.—The curve given below 
shows the characteristics of a new railway motor recently 
standardised by the Westinghouse Company for suburban 
and interurban service. The motor is rated at 75 h.p., 
but the curves herewith are of more value in showing what 
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it can do. After a 10 or 12-hour run with a load of 
60 amperes at 300 volts, or 55 amperes at 400 volts, the 
temperature rise is guaranteed not to exceed 75deg. C. 
when tested in a shop. Under a moving car with the 
increased air cooling the rise will not exceed 55deg. C. 
The diameter of the armature is 15iin., and it is wound 
with former-made coils. The commutator, which has 117 
sections, is 12in. in diameter and 4jin. in width. The 
motor complete with gear and gear case weighs approxi- 
mately 4,500lb., of which the armature and shaft weigh 
approximately 995lb. Four such motors with a car weigh- 
ing from 20 to 25 tons unloaded are considered suitable for 
an interurban line with & schedule speed of 25 miles per 
hour if stations occur at intervals of from 1j to 2 miles. 
With 36in. wheels and standard gear ratios a maximum 
speed of 45 miles per hour may be maintained. 


British Association.—This year the annual meeting 
of the Britieh Association for the Advancement of Science 
is to be held at Cambridge under the presidency of the 
Prime Minister, the Right Hon. Arthur James Balfour, 
M.P., D.C.L, F.R.S. The dates fixed for the meetings 
are from Aug. 17 to 24, inclusive. The preparations for 
the same are being made by an executive committee 
representing the University of Cambridge, the borough, 
the Cambridge Philosophical Society, and the County 
Councils of Cambridgeshire and the Isle of Ely. It is 
hoped that the meeting will be one of special interest both 
to the members of the association and to a large number of 
Colonial, American, and foreign visitors who are being 
invited to take part in the discussions in the various 
sections. Arrangements are being made for holding the 
meetings of the sections as far as possible in the university 
departments concerned with the sectional subjects, and 
Visitors will thus be enabled to see the facilities which are 


699 


now available in Cambridge for scientific study and 
research. It is expected that the Committee on Terres- 
trial Magnetism and Atmospheric Electricity (a section 
of the International Conference on Meteorology) will 
meet at Cambridge under the presidency of Sir 
Arthur W. Rücker during the session of the association. 
The following are the names of the members who have 
been nominated by the council for the office of president 
of the various sections: Section A (Mathematical and 
Physical Science), Prof. Horace Lamb, F.R.S.; Section B 
(Chemistry), Prof. Sydney Young, F.R.S.; Section C 
(Geology), Aubrey Strahan, F.R.S.; Section D (Zoology), 
W. Bateson, F.R.S. ; Secticn E (Geography), D. W. Fresh- 
field; Section F (Economic Science and Statistics), Prof. 
W. Smart, LL.D.; Section G (Engineering), Hon. C. A. 
Parsons, F.R.S. ; Section H (Anthropology), Henry Balfour, 
M.A.; Section I (Physiology), Prof. C. S. Sherrington, 
F.R.S.; Section K (Botany) Francis Darwin, F. R. S.; 
Section L (Educational Science), the Bishop of Hereford. 
Papers to be read before these sections should be sent to 
the general secretaries at Burlington House on or before 
July 18, and should be accompanied by an abstract of their 
contents. At two evening meetings discourses will be 
delivered: on Aug. 19 by Prof. G. H. Darwin, M. A., 
LL. D., F. R S., on “Ripple Marks and Sandunes”; and on 
Aug. 22 by Prof. H. F. Osborn, M.A, on “ Recent 

Explorations and Researches on Extinct Mammalia." | 


Electric High-Speed Railways.—Mr. Denninghoff, 
who has had charge of the company for the investigation 
of electrical high-speed railways in Germany, recently 
delivered an interesting lecture on the subject. As the 
lecturer has been connected with the well-known Marien- 
felde- Zossen trials, his remarks had additional weight. He 
pointed out that on Oct. 6, 1903, when the speed of 125 
miles per hour was reached for the first time, just 74 
years had elapsed since, in a competition of four loco- 
motives at Liverpool, Stepheneon obtained the prize, this 
resulting in the decision being taken to run the Liverpool. 
Manchester Railway with steam-engines instead of with 
horses. The first railway constructed in Germany— 
namely, that connecting Nürnberg and Fürth—was run 
at a maximum speed of 31 miles per hour, while in 
1865 a maximum speed of 47 miles and in 1895 figures 
as high as 624 miles per hour were obtained, this being 
the maximum speed authorised in Germany. After giving 
a short account of the development of electric railways in 
Germany, and of the course of the Marienfelde-Zossen 
high-speed trials, Mr. Denninghoff showed that the air 
resistance varied as the square of the speed. Thus 
it was 12:6lb. at a speed of 62 miles per hour, and rose to 
42:5lb. per square foot for the maximum speed obtained 
after 125 miles per hour. If the surface of the car was 
108 squaro feet, this was equivalent to an air resistance as 
high as 4, 580lb., to overcome which at that speed 1,500 h. p. 
would be required. The air resistance could be reduced by 
10 to 15 per cent. by using cars with pointed or wedge- 
shaped fronts. Taking into account the resistance other 
than air, a speed of 62 miles per hour corresponded to a 
total resistance as high as 1, 820lb. This converted into 
horse-power is equivalent to 310 hp. An increase of the 
speed to 125 miles per hour brings this figure up to no less 
than 1,700 h.p. On account of the rapid increase of cost 
of working entailed Ly these higher speeds, Mr. Denninghoff 
thinks that 94 miles per hour is likely to be the practical 
limit for some time to come. This speed would enable a 
journey between Berlin and Hamburg to be made in two 
hours (as against 34 hours), and that between Berlin and 
Cologne in four instead of in nine hours. In regard to the 
endeavours now being made to improve the speed of steam 
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locomotives, 75 miles per hour appeared to represent a 
practical’ limit, lest the weight of the locomotive became 
prohibitory. In fact, & locomotive allowing of this speed 
would have a weight as much as 140 tons, whereas the whole 
train used on the electric traction high-speed trials weighed 
only 96 tons. 


Resonance Inductors.—A long article is contributed 
by Dr. Georg Seibt to the Elektrotechnische Zeitschrift on 
the subject of resonance inductors, in which the author 
points out that the production of quick electrical vibrations 
has become an important question due to the advent of 
wireless telegraphy. The most serviceable method hitherto 
employed consists in the discharge of electricity at a high 
potential through an air-gap, whereby natural vibrations are 
set up. But if a capacity such as is frequently used in 
practice be taken, and an attempt made to charge the same 
by means of inductors and continuous-current interrupters or 
alternating current and transformers of the types used in 
connection with Róntgen-ray work, the following disadvan- 
tages generally arise. The active potential falls very 
rapidly at no load, the consumption of current is 
exceedingly large, and the spark shows a tendency to 
inactivity due to arcing at the poles of the spark-gap. 
Some experiments which the author made in the electrical 
laboratory at Charlottenburg suggested a way in which these 
defects might be remedied. In order to study the resonance 
he varied the capacity of the exciter circuit within very 
wide limits, and incidentally observed that the efficiency 
of the inductor stood at a maximum, in regard to length 
and condition of the spark obtained, with a certain load on 
the capacity. The phenomenon, while not being very 
marked, was sufficiently so to justify an investigation. 
This led not only to a simple explanation of the 
phenomenon, but aleo to some valuable results affecting 
the construction and working of the inductors. It was 
found especially advantageous to loosely couple the primary 
with the secondary circuits, and to adjust the system so as 
to obtain resonance between the induced and natural 
oscillations. Loose coupling has been unconsciously 
employed by many, but ineffectively, because the condition 
of resonance was not simultaneously fulfilled. By the 
expression loose coupling, it is meant here that each of the 
two coils possess a magnetic field or the inductor is fed 
by a machine whose output is within the capacity of the 
inductor. The self-induction of the machine may be 
regarded as uncoupled, so that even with an excellent 
transformer free from leakage the arrangement as a whole 
is loose coupled. On the other hand, by rigid coupling 
is meant that all the lines which cut the one coil also 
cut the other, the self-induction of the machine being 
negligibly small. This state of things occurs when a well- 
designed transformer is supplied from a central station 
having a large output. The influence of the coupling is 
exerted in three directions. Firstly, the duration of 
oscillation at which resonance occurs is largely dependent 
on the same; secondly, the looser the coupling the sharper 
the resonance ; and thirdly, the peak values of the curves 
vary with the coupling. The author enters fully into the 
theory of resonance inductors, and deducts therefrom the 
important points to be observed in designing this class 
of apparatus. He also discusses the respective merits of 
: alternating and interrupted direct currents for feeding the 
inductors. From observations made when employing 
interrupted currents he deems it advantageous to reduce 
tho time of closing the circuit to a minimum, working 
rather with less primary self-induction. Jt is at the same 
time pointed out that alternating currents are much to be 
preferred, both from an electrical point of view and con- 
sideration of reliability, for the purpose in question. 
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Modern Transformers. In the Zeitschrift für Elektro- 
technik there is appearing a series of articles by Josef 
Lówy dealing with modern practice in the construction of 
electrical apparatus. Recent improvements in transformer 
designs are included. One of these relates to a type con- 
structed by the Berliner Maschinenbau-Aktiengesellschaft 
for three-phase working, in which the windings are so 
arranged that no interference occurs due to the maguetic 
fields generated by the respective phases. An excess load 
on one phase entails no reaction on the other phases as a 
consequence. This transformer consists of a rectangular 
core, a (see the accompanying Fig. 1), provided with cross- 
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pieces, c, parallel to the yokes, b. Each primary and secondary 
phase is divided into two sections of winding, arranged oppo- 
site to each other on the core as shown. À similar transformer 
for two-phase current is built by the Union Elektricitäts- 
Gesellschaft. This transformer has three cores, a b c (Fig. 2), 


Fic. 2. 


connected by yoke pieces. The windings of the one phase 
are arranged in two equal sections on the outer cores, « c, 
while the windings of the second phase are disposed on the 
centre core, 0. Referring to the connections, it is obvious 
that the magnetic lines generated by the one phase in the 
cores a and c are opposed to each other in the core 3, 
through which they complete their circuits. Hence their 
effect on the windings of phase 2 is neutralised. It is also 
clear that the lines generated by the windings of phase 2 
in the core ö, whose magnetic circuits are completed 
through the cores a and c, tend to strengthen the induction 
produced by phase 1 in one of the latter cores, and to 
weaken it by a corresponding amount in the other, the 
resultant effect being nil. 

The Wagner Single-Phase Motor.—Amongst the 
various designs for single-phase motors there are now 
several which seem likely to invade the domain of the 
direct-current motor for traction purposes. Under ordinary 


conditions the single-phase induction motor has given 
considerable satisfaction for constant speed driving in 
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factories and workshops where large starting torques are 
not needed. A motor of this kind, with special arrange- 
ments for a good starting torque, has been built by the 
Wagner Electrical Manufacturing Company for some years, 
and it has achieved great success in the States. The motor 
consists essentially of primary or stationary element, 
commonly referred to as the “field,” and a secondary or 
revolving element, commonly referred to as the “armature.” 
These elements are entirely independent of each other. 
The current from the source of supply is fed into the field, 
and this induces all current set up on the armature windings. 
In general terms, the armature may be said to be of the 
well-known direct-current form, a progressive winding 
being connected to a radial commutator in the usual direct- 
qurrent armature fashion. Brushes are provided which, 
under usual circumstances, are short-circuits through the 
rocker arm carrying them. In addition to these brushes, 
there is placed within the annular opening of the com- 
mutator a short-circuiting device, centrifugally controlled, 
the purpose of this device being to completely short-circuit 
the commutator and armature windings when the arma- 
ture has attained a predetermined speed of rotation. The 
motor is designed to operate in two distinct ways—first, 
with one combination of elements at starting ; and, second, 
with another combination of elements in the running 
condition. In starting, the induced currents of the 


4* 
— 
— 

= 
— 

4 
— 
-~ 

— 
— 

as 
e 

` 
— 


armature windings are given a directional control through 
the brushes, which results in the rapid acceleration of 
Speed up to what may be termed the normal operating 
speed. At this point the centrifugal device comes into 
play, forcing the short-circuiting links into the annular 
commutator opening. Simultaneously the brushes are 
removed from the commutator, and thereafter the arma- 
ture revolves, performing its function in a manner quite 
similar to the ordinary polyphase motor. After six years’ 
trial the motor has done good service in a large number of 
central stations, and the manufacturers state that not more 
than half a-dozen renewal commutators have been needed 
These were needed on some 30-h.p. motors which were 
required to start and stop a very large number of times daily. 
The motors are able to develop a full-load starting torque 
with a current only from 30 to 50 per cent. in excess of 
that taken when running at full load. 


Earthed Returns for Alternate - Current 
Railway Working.—In a contribution to the Ele- 
trotechnische Zeitschrift Dr. Behn-Eschenburg discusses the 
fall of potential in earthed rail returns when alternating 
currents are employed, and the means available for reducing 
this leakage, or its effect upon telegraphs and telephones 
using earth returns. A remedy which at once suggests 
itself consists in the choice of a periodieity for the current 
by which the instruments are not influenced. The effect 
of the self-induction of the track rails increases the loss 
for higher periodicities with the same current. It would, 


therefore, seem advantageous to reduce the periodicity to 
a minimum. At tho same time it is wel! known that the 
human ear is not susceptible to the vibrations set up by 
low periodicities, so that disturbance so far as the telephone 
js concerned could be easily avoided. On the other hand, 
the relays used for the telegraphs, signal bells, and tele- 
phones on railways are especially sensitive to these low 
periodicities, and consequently liable to be affected by the 
same. The human ear is capable of detecting vibrations 
from about 16 to 16,000 periods per second. The 
mean periodicity of the vibrations produced by the 
voice is about 400, while the alternating currents 
in vogue employ periodicites of from 16 to 60. The 
vibrations due to the commutator segments of direct- 
current machines used for working tramways range from 
500 to 1,000 per second. To the fact that these vibrations 
approximate in number those produced in speaking, is due 
the comparatively marked disturbance of telephone apparatus 
by tramways worked with direct current. The author goes 
on to describe in detail some experiments carried out in the 
laboratory attached to the Maschinenfabrik Oerlikon in 
order to determine the effect of different periodicities on 
different telegraph and telephone apparatus. He then pro- 
ceeds to deal with the practical means available for 
preventing leakage from earthed returns. One of these 
consists in the system introduced by the Maschinenfabrik 
Oerlikon, whereby the current in the track rails is trans- 
ferred to an auxiliary conductor, the track rails, in fact, 
only carrying the return current over a short section upon 
which the moving train happens to be, being for the rest 
conveyed by the auxiliary conductor. The advantages 


. 
offered by such an arrangement over an insulated return 
may be called into question. A decisive answer is found 
in the simplification enabled by the use of the wheels 
of the train as collectors. The arrangement is shown 
diagrammatically herewith. Parallel to the track rails, S, 
in which the fall of potential is to be compensated, an 
auxiliary conductor, L, is provided, electrically bonded at 
intervals with the track rails. By means of these connec- 
tions the track rails and auxiliary returns are divided into 
a number of linked sections. In certain of the sections of 
the auxiliary conductor the secondary windings, W,, of 
ordinary transformers are placed, whose primary wind- 
ings, W,, are connected in series with the overhead con- 
ductor, O. Several possible modifications of this arrange- 
ment are referred to by the author, who also enters 
into the theory of its working, showing the ratio 
which should exist between the dimensions of the 
windings, W, and W,. He points out, incidentally, 
that a transformer should be used whose self-induction 
is very high compared with the non-inductive resist- 
ance of a section of the auxiliary return, and that an 
E.M.F. must be generated by this transformer equal to the 
fall of potential over the section. 'The total loss of pressure 
in the overhead conductor is thereby increased by the 
amount lost in the auxiliary return. In conclusion, the 
author gives tbe results of some careful experimenta with 
the system, showing that a reduction in proportion to the 
total current of 4$; can be made in the current conveyed 
by the track rails. That is to say the current in the track 
rail can be reduced to one-twenty-fifth of the total. This 
device is not unlike, in principle, the negative boosters. 
used in the return current feeders of direct-current lines, 
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GLOUCESTER ELECTRIC TRAMWAYS. 


The formal opening of the Gloucester electric tramways 
took place on Tuesday. With regard to the history of 
tramways in Gloucester, in 1878 an order was granted to 
the Gloucester Tramways Company, Limited, empowering 
them to work about 34 miles of tramways within the city. 
The rails were laid, and the line was opened for traffic in 
1879. The origina] company was not a financial success, 
and in 1881 the whole undertaking was purchased by the 
City of Gloucester Tramways mpany, Limited, for 
£16,000. The new proprietors appeared to have been 
more fortunate, for regular, though small, dividends were 
paid for some years. | 

About five years ago the company apparently came to 
the conclusion that an up-to-date service, combined with 
mechanical traction, was necessary and advisable, for in 
1899—without approaching the Corporation in any way— 
they made an application to the Light Railway Com- 
missioners for an order authorising them to construct and 
work light railways in and near the city, in place of the 
existing horse trams, and with extensions. An enquiry 
was held, and the Corporation conditionally acquiesced in 
the application. Long negotiations ensued between the 
company and the Corporation with reference to the terms 
upon which the former should be allowed to run cars 
throughout the city, but the parties were unable to come 
to an ment, and after 12 months the negotiations 
were broken off. 

In 1901 the late Mr. Samuel Bland reopened the ques- 
tion, and, after some considerable discussion, the tramways 
company consented to sell their undertaking, together with 
their interest in.the light railway order—which at that 
time had not been finally granted—to the Corporation for 
the sum of $26,000. e order was finally granted to the 
Corporation as regarded the portion of the routes inside 
the city, and to the county as regarded the part outside. A 
dispute then arose with the County Council, but eventually 
both portions of the order were transferred to the city. 
In December, 1902, Messrs. Robert Hammond and Alfred 
Dickinson were appointed consulting engineers to prepare 
a scheme, in conj anction with the local officials, for equipping 
and working the light railways. : 

The first rail to be lifted in the demolition of the old 
tramway and the first of the new rails to be deposited on 
the back of the new enterprise were handled by the retiring 
magor and mayor nominate respectively on Nov. 9 last, 
and in less than six months the main lines forming the 

eater part of the system are open for traffic, while but a 

ew weeks are now required for the completion of the whole 
scheme. When one bears in mind the solid nature of the 
construction, the length of route, and the adverse weather 
conditions of the winter season, the citizens, Corporation, 
and contractors are to be heartily congratulated on the 
successful issue of a notable work. 

THE TRACK, 

The contract for the rails and track construction was 
secured by Mr. George Law, of Kidderminster. The 
original contract was estimated to amount to £47,655. 
11s. 2d. for the city and £8,450 for the county, but 
various additions have been made in the course of con- 
struction. The rails have been supplied under a sub- 
contract by the Barrow Hematite Steel Company, Limited, 
the Corporation having specified for rails and materials of 
approved British manufacture, are in 50ft. lengths, and 
weigh 90lb. to the yard. They are 6in. deep, and have an 
under bearing surface of 6in. The top surface of the rail 
is Jin. wide, and the groove in which the flange of the car 
wheel runs is lin. deep and lin. wide, the wheel flange 
being jin. deep. The fishplates are 2ft. long and weigh 
50lb. per pair, each pair being secured by six bolts of lin. 
diameter. The rails are bonded with bonds of the solid copper 
type, supplied by the British Electric Equipment Company, 
Limited. Special track work, points, and crossings are of 
cast steel, supplied by Messrs. Askam Bros. and Watson, 
Sheffield. The points are cast in lengths of 8ft. 8in. They 
are laid in pairs, one being fixed and the other movable. 
The movable points are fitted with rubber spring buffers, 
80 as to move automatically. 


Where wood paving is laid, the rough concrete has been 
floated with a layer of fine concrete jin. in thickness mixed 
in proportion of 3 to 1. Upon this, jarrah wood blocks 
have been laid, and in the centre of the city the wood 
paving has been laid across the entire width of the carriage- 
way. In other parte the track has been paved with granite 
setts and solidified with cement grouting. The new setts 
have been supplied from Mr. Law's on quarries, 
and also from Guernsey and Ireland. The whole of the 
rails and track materials have been water-borne by coasting 
vessels and delivered at the Gloucester Docks. Mr. Law 
has had as many as 600 men of all grades employed on the 
work of construction, and the contract has been carried 
out under the personal supervision of his engineer, Mr. E. 
Kenworthy. Mr. W. Ridler has been chief clerk of the 
work under the Corporation, and has had with him six 
assistants. The work has been supervised by the city sur- 
"ror (Mr. R. Read) in the city, and by the county surveyor 
(Mr. R. Phillipe) in the county. 

In addition to the contract for the track construction, 
Mr. Law has.carried out supplementary contracts for 
lowering the roadways under the Worcester-street, London- 
road, nwood, and Chequers railway bridges. The 
gradients encountered in the nine miles of route are 
nowhere bad, the most severe being 1 in 23 on the 
approaches to the Barnwood railway bridge. The radius 
of the sharpest curves is not less than 40ft. 


THe CARS. 


The rolling-stock consists of 30 double-decked four- 
wheeled cars. The first contract, which was secured by 
the Brush Electrical Engineering Company, Limited, was 
for the supply of 20 cars, which are sufficient for the 
maintenance of a normal 10 minutes’ service on all routee, 
but this was supplemented with an order for 10 additional 
cars in order to cope with special occasions. Each car is 
25ft. long over ali, and the width over all is 6ft. 6in. The 
height from the rail level to the highest point of the roof 
deck is 9ft. 8in., whilst the clear height inside at the centre 
is 6ft. din. The length of each platform is 5ft. Sin,, the 
body of the car, as measured between the “oorner posts,” 
being 13ft. 6in. These dimensions give an inside seating 
capacity of 18 and outside seating for 23 passengers—a 
total of 41. 

The floor frames are built of well-seasoned pitch pine 
and oak in combination with iron flitch plates, to attain 
maximum strength in association with minimum weight. 
Trap-door openings give convenient access to the motors 
aud bearings for inspection and oiling. The main floor has 
been laid with zin. matched Baltic pine boards, and is 
stripped with hard teak wood, jin. by $in., screwed by 
brass screws, arranged longitudinally inside the car and 
transversely on the platforms. Collision buffers, made of 
jin. by Sin. steel angles, are secured to the ends of the 
platform timbers to protect them from injury in case of 
accident, and these are slotted and pins provided to facili- 
tate the hauling of the cars in case of emergency. The 
body framing consists of a combination of pitch pine and 
ash, with panelling of mahogany. There are four windows 
on each side snd two at each end, all being fixed. Both 
windows and doors are glazed with best British polished 
plate glass. Glazed casements with oak frames are 
provided at opposite corners of the cars, with bevelled-edge 
mirrors above. Over each side window are arranged hinged 
ventilators, having oak frames glazed with best quality 
decorated and coloured glass. The interior seats are arranged 
longitudinally, and are of perforated birch veneer, sup. 
ported by ash framing. A pedal sand-box is fixed at 
each end of the car. The roof, ribs, and horizontal 
members are of ash, the ceilings inside the cars are of 
millboard, and the platform ceilings of polished pitch pine. 
The upper deck is Zin. Baltic pine, laid « on bearers above 
the roof, and in the passageway between the seats are fixed 
hardwood wearing strips laid transversely. Strong wrought- 
iron roof railings, 3fc. 6in. high, supported by the necessary 
stanchions, are enclosed to the height of the lower rail by 
boarde, and to the top rail by wire netting. The roof seats 
are of approved rainproof pattern, with reversible seats 
and backs. Access to the car is provided by the new 
patent steel steps approved by the Board of Trade, this 
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step being always kept up at the driver's end, and only let 
down at the terminus for passengers to load after those dis- 
esaharking have alighted from the rear platform. The rear 
step wall also be raised when the car has its full complement of 
passengers, The“ tip-up ” step arrangement is the design 
of Mr. A. Dickinson, and has given great satisfaction where 
used. A substantial polished brass tube stanchion is fixed 
in the centre of eaeh step, rising to the canopy, thus 
forming separate openings for simultaneous access of 
passengers to the interior amd roof of the car without 
jostling. The stairway at eack end of the car, giving 
access to the roof, is made of sheat steel for the side 
stringers and risers, and wood treads faced with step-iron 
to prevent slipping. The stairway is so arranged as to 
give an unobstructed view to the driver, and is so placed 
as to conduce to the greatest convenience, safety, and 
rapidity in the loading and unloading of the upper deek. 

The cars are mounted on Brush standard four-wheel 
trucks. The wheel base is 6ft. 6in. long, and is adapted to 
the severest curves to be found on any of the tracks. The 
wheels are 2ft. 6in. in diameter, and the axles 4in. diameter. 
The tyres are zin. in width and 21in. deep, with a flange, 
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View of one of the Gloucester iramcars, 


jin. deep by in., of rolled steel. The lifeguards attached 
to the trucks are of the Tidewell type. The electrical 
equipment of the cars has been carried out by Messrs. 
Dick, Kerr, and Co, Limited. Each car is fitted with two 
four-pole, series-wound, single-reduction iron-clad* motors. 
Each motor is built to work at a line pressure of 500 volts. 
‘The insulation of the completed motor between any part of 
the electrical circuit and the frame is such as to withstand 
the application of 2,000 volts alternating current without 
showing any sign of breaking down. The electrical equip- 
ment also includes on each car two series-parallel con- 
trollers, complete with interlocked reversing switch, and 
cut-out plugs, the necessary switches and fuses for 
two lighting circuits, and two canopy or emergency 
switches with automatic cut-outs. The controllers are so 
designed as to give easy acceleration to the car and an 
equal division of work between the two motors and for the 
cutting out of either motor and working with one alone. 
Only one controlling handle is supplied to each car, and it 
is 80 arranged that it is impossible to detach it from the 
controller except when the controlling ani reversing 
switches are in the “off” position. Each car is also fitted 
with an efficient hand brake, which applies a cast-iron block 


to each wheel, and which can be operated from either 
platform. The canopy or emergency switches are designed 
for any sudden interruption of the working current, and 
to completely cut off all the car equipment from the line 
circuit in case of need. 

The lighting equipment consists of 12 16-c.p. incane 
descent lamps arranged in two groups, the wiring being 
so arranged that in whatever direction the car is travelling 
the head light and the trailing platform are in circuit, 
Electric signal bells are fixed in each canopy, so connected 
that they can be operated from several places inside and on 
the top of the car. The trolleys are of the swivelling type, 
the standards 5ft. 6in. in height. The trolley poles are of 
special tapered tube steel, light but of sufficient strength. 
An up pressure of 18lb. is applied to the trolley wire. The 
head is of an improved spherical type fitted with gunmetal 
trolley wheel with easy-running graphite bearinge. 


THE GENERATING PLANT, 


The additions to the power equipment of the electric 
lightiag works were designed for a car service of from five 
to ten minutes on the various lines throughout the city, 


the scheduled speed, including all stoppages, being seven 
miles per hour. The average amount of current required 
to drive a car is about 16 amperes, and that figure wis 
adopted as a basis for calculation. Assuming tbe voltage 
of the line to be 550, the average power required to drive 
20 cars is 176 kw. Owing to the comparatively small 
margin of power for lighting purposes at the time of deter- 
mining the traction necessities, it was decided that a 200-kw. 
traction set was required, and two such sets suitable for 
working either a traction or lighting load were ordered, one 
set boing reserved as a stand-by. The contract for the 
supply and fixing of this plant was obtained by the 
General Electric Company (1900), Limited, the price, 
including English-made dynamos and Willans engine, being 
£3,464. 17s. 4d. Although the normal full load is 200 kw., 
each plant is capable of giving 240 kw. for two hours con- 
tinuously. The dynamcs are compound wound. In the 
new plant is included the provision of a negative booster— 
a machine intended to compensate for the drop in pressure 
from the rails to the works. The contract for the con- 
densing plant and pipe work was secured by Messrs. 
Summers and Ssott, Gloucester, for the sum of £890. The 
switchboard and instrumenta (the latter by Evershed and 
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Vignoles) are supplied by Messrs. J. G. Statter and Co., the 
contract price being £1,174. 8s. 5d., and the battery of 
accumulators and reversible booster are supplied by Messrs. 
Grompton and Co., Limited, at £1,551. 11s. An extension 
of the electricity works generating station to the designs 
and plans of Mr. A. H. cey, Gloucester, the architect 
of the original structure, has been carried out by Messrs. 
Byard and Sons, Gloucester, at a contract price of £1,887. 
Ig has been determined, subject to any subsequent revision, 
to supply current from the electricity works for electric 
traction at a charge to the tramway undortaking of 11d. 
per unit. 

Until the work is completed it is impossible to say what 
the total cost will be. A general average for electric tram- 
way construction equipment is £10,000 for each mile of 
angle track, which would involve a total outlay on the 

resent undertaking of £150,000, but there is reason to 
lieve that this amount will more than cover the total 
cost, even if the generating plant and power station, which 
is properly a capital charge on the electricity supply 
department, the tramway purchase, and all subsidiary 
contracts for road and bridge improvements be included. 

The general manager of the city tramways, who was 
appointed in December last, is Mr. E. Edwards, of Brad- 
ford, and the chief traffic inspector is Mr. E. Stephens, late 
manager of the Gloucester horse tramways. The staff when 
completed will comprise 40 motormen and 40 conductors, 
who will each be on duty for a week of 56 hours, each 
man having one clear day off in every seven. The service 
of cara will commence with the early morning workpeople's 
cars, the firat of which will leave the termini in time to 
reach the works’ centre at six o'clock and will continue till 
11 O clock. Each section is divided into half-mile 1d. stages, 
1d. fares including three ld. stages. Workpeople's tickets 
are issued before 7 a.m. at half the usual rates, and school 
children are carried between certain hours at jd. for any 
distance on a single section in the city. 


The Opening Ceremony. 


The civic inauguration was a complete success, and 
attracted large crowde of spectators, while the streets along 
the line of route were hung with flags and bunting. The 
leading car, which the Mayor himself drove, was gaily 
decorated and studded with vari-coloured electric incan- 
descents with which to illuminate the lettering and the 
general outline of the car in the evening. e second 
tram was driven by Councillor Ralph Fream, the chairman 
of the Tramways Committee of the Corporation. A 
banquet was given by the Mayor (Alderman Tom Blinkhorn) 
in the evening. 


DESCRIPTION OF THE GRIMSBY CORPORATION 
ELECTRICITY WORKS.* 


T Um BY WALTER A. VIGNOLES, M. I. E. k. 


` The early history of electric lighting in Grimsby may 
be dealt with very briefly. After a considerable amount of 
prelimi discussion, a provisional order was obtained in 
1894. In 1896 the then borough engineer, Mr. Marshall 
Petree, A.M.I.C.E., prepared a preliminary report, and in 
1897 the usual visits to otber towns took place. In 
January, 1898, Dr. A. B. W. Kennedy, F.R.S., was asked 
to draw up a scheme, and his report was presented in June, 
recommending a three-wire, direct current system. It was 
decided to proceed with the work, and Dr. Kennedy 
accordingly prepared specifications; tenders were asked 
for and aecepted; the foundation stone of the works 
being laid in October, 1899, by the chairman of the 
Lighting Committee, Mr. Alderman Dobson. 

System.—The system of supply adopted is the three- 
wire, continuous current, the pressure at the consumers' 
terminals being 250 volts and 460 volts across the outers, 
the middle wire being earthed at the station through a 
recording ammeter. This system has a great many 
advantages, an important one in this case being that the 
same machines (except the balancers) can be used for 460 


* Paper read before a district meeting of the Incorporated Associa- 
tion of Municipal and Oounty Engineers at Great Grimsby. 


56 sections of eight 


to 520 volts for lighting, and 500 to 550 volts for traction 
purposes. » 

Buildings.—These have already been described in the 
paper by the borough engineer, and it is not pro to 
repeat the description. The chimney has been made large 
enough to serve the refuse destructor in addition to the 


electricity works. It is 180ft. high, ootagonal in form, 


tapering from 13ft. at the base to 11ft. inside at the cap. 
The site is adjacent to the Great Northern Railway, and 


a siding has been brought to the works for delivering coal 
and materials. This finishes on a line carried over the coal 
bunkers, which allows the coal to be delivered into the 
bunkers with the minimum amount of labour. 

Boiler-House Plant.— The boiler- house is arranged to 
contain six boilers; at present there are in use four 
Lancashire type, 28ft. by 8ft., with 960 square feet of 
heating surface, arranged to work at 160lb. pressure; they 
were constructed by Messrs. E. Danks and Co., of Oldbury. 
There is also a fivedrum Stirling boiler made by the 
Stirling Boiler Company, of Edinburgh; the heating surface 
being 3,230 square feet, and the normal evaporation 
13,000lb. of water per hour. . 

Economiser.— A Green's economiser is fitted, containing 
pipes each, capable of raising 
18,000]b. of water per hour from 60deg. to 200deg. F. 
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MR. W. A. VIGNOLES, M.I.E.E., BOROUGH ELECTRICAL ENGINEER, GRIMSBY. 


Automatic Stokers. —The Stirling boiler is fitted with 
Erith’s underfeed stokers, and the Lancashire boilers are 
being fitted with stokers made by the Underfeed Stoker 
Company. The two stokers are similar in principle, the 
coal being fed into the fire from below, but the method 
of feeding is different in the two cases—in the Erith 
type the coal is fed in at intervals of one to three minutes 
by & steam ram; in the other type, the coal is fed in con- 
tinuously by à worm. Another difference is that the Erith 
stokers work with a larger air pressure, both requiring 
forced draught when working, except at light loads. The 
stokers will burn the cheapest slack without making any 
smoke, and if the difference in calorific value of the fuel 
is allowed for, better efficienoy is obtained when working 
with the automatic stokers than when hand firing, and if 
the price per unit generated is considered, a large saving 
is made in the cost of fuel. 

Machinery.—The engines, dynamos, condenser, steam- 
pipes, economiser, feed pumps, etc., were supplied under 
contract by Messrs. Mather and Platt, Limited, of Man 
chester. Four Weir feed pumps are provided, and these 
can take water either from the feed tanks or direci from 
the town supply. The feed tank can be supplied with 
water through a 4in. valve and pipe from the well without 
pumping, and the hot water from the air-pump is dis 
charged into this tank. A centrifugal well pump, driven 
by a Mather and Platt enclosed type motor, is provided 
to fill the feed tank if the level of the water in the well 
falls, and this pump can also be used for draining tbe 
sump. The feed pipes are in duplicate, and the boilers can 
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These are of the surface-condensing type, and a compound 
engine is supplied in each case to drive the air and circu- 
lating water pumps direct. The cooling water is provided 
by two large Klein towers, each ca ble of dealing with 
sufficient water for condensing 17, 000lb. of steam per hour. 
The dimensions of each are approximately 20ft. by 40ft. 
by 60ft. high. There is land available for the erection of 
additional towers as the demand arises. 


be fed direct or through the economiser. The steam-pipes 
to the feed pumps are in duplicate, an auxiliary range being 
connected by a tee and valve to such boiler, and the 
duplieate set of pipes being connected-to the main steam 
range in the boiler-house. With regard to the main steam- 

pes, & ring main is provided, one side being in tha boiler- 

ouse, with valves between the connection to each boiler, 
the other side is in the engine-room. The engines are 
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in pairs, with two connections to the steam range, the 
valves being arranged in such a way that each engine can 
obtain steam in two different directions. The engines can 
work either condensing or non-condensing, an automatic 
valve being fitted on the atmospheric exhaust to lift if 
the vacuum should fail. Two condensers—one by Mather 
and Platt, the other by W. H. Allen, Son, and Co.—are in 
use. Each is designed to give a vacuum of 25in. when 
dealing with 17, 000lb. of steam per hour, or, say, 800 i. h. p. 
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Engine-House Plunt.—The engines and e at pre- 
sent erected are two 75-i.b.p. compound engines, each 
driving two dynamos generating current at 230 to 260 
volts, used for balancing the three-wire system; four 
150-i.h.p. to 180-i.h.p. compound engines, driving dynamos 
generating current at 460 to 520 volts as shunt machines; 
and two 350-i.h.p. to 400-ih.p. triple-expansion Belliss 
engines, mng four-pole Westinghouse dynamos. These 
dynamos are also compound-wound for traction, and fop 
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this work generate current at 500 to 550 volts. All the 
engines are of Messrs. Belliss and Morcom's well-known 
high-speed enclosed type, with forced lubrication, and the 
dynamos driven by the 75-h.p. and 150-h.p. engines are 

essrs. Mather and Platt’s four-pole type, with armature 
windings sunk in the core. The engine-room is about 
90ft. by 36ft., is well lighted, and lined with white glazed 
bricks. A feature about the room, common to all of Dr. 
Kennedy's stations, is the unobtrusiveness of the steam- 


a ~ 


7 


| 


v g 


| 


pes 
| 


| 


4 ^ 


* 


| 


| 


ME 


? , 1 
k * M uo -— 
* — — 


pipes. These are all against one wall, leaving the centre 
of the room clear. 

Switchboard.—The switchboard has been constructed by 
Messrs. Kelvin and White, and is very similar to boards 
put up at Buxton and Stirling. A voltmeter panel is 
arranged under the clock; to the left are two balancer 
panels, with plag arrangement and locking shutters, to 
enable any of the four machines to be run off the positive 
or negative side. Two battery panels are fixed to the 
left of these. Each contains two battery-regulating awitches, 


. Engine Room, Electricity Works, Grimsby. 


are fixed, and a separate panel carrying the instruments 
required by the Board of e for making certain testa. 
The shunt resistances and dynamo switches are under the 
gallery, the leads to the shunt switches being brought up 
columns to a handrail, on which the shunt switches are 
fixed. The leads from each dynamo are brought through 
two single-pole fuses (fixed under the gallery) to a Ferguson 
and White double-pole automatic cut-out on the switch- 
board ; from this they are connected through plugs to the 
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'bus bars. No feeder fuses are provided on the board, but 
the feeders can be disconnected by means of a switch cn 
the board, a small fuse across this switch at the back cf 
the board taking the spark in switching off. There are 
no fuses connected in the battery circuit, but each battery 
can be disconnected from the bus bars in case of emere 
gency by a double-pole switch at the bottom of the battery 
panel. Two booster sete for battery charging are provideo, 
each fitted with two dynamos or Toons iven by ore 
motor, the three machines being mounted on one bedplate, 


Engine Room, Electricity Works, Grimsby. 


with an arrangement for charging or discharging the cells 
by means of a booster. A space is left on the gallery 
for an extension panel. To the right of the clock are 
panels for the 150-ib.p. and 350-ih p. sets. The lower 
half carries the equalising switch for the series windings, 
and an interlocked set of plug bars to prevent any machine 
being switched on to the lighting and traction bars at the 
same time. A handle for working the regulating switches 
on the series winding is fixed at the left of the lower panel, 
and the switches and resistances are under the switchboard 
gallery. On the extreme left the traction feeder panels 


The output of each booster is 60 amperes at from 10 to 
70 volts, and the motor takes current from the main 
'bus bars at from 460 to 520 volts. The first set was 
made by Messrs. Thomas Parker, Limited; the second 
by the Newton Electrical Company, of Taunton. 
Battery.—On the north and west sides of the station are 
the offices and the resident engineer 's house, and a battery- 
room 50ft. by 20ft. The latter is lined with white glazed 
bricks, and in it are erected four Tudor batteries (two 
positive, two negative), with a total capacity of 1,200 
ampere-hours. The rates of discharge are as follows: 


60 amperes for five hours, 90 for three hours, and 120 
for half an hour. A large workshop and the usual men's 
quarters complete the ground floor. On the first floor are 
the offices, meter-testing rooms, eto. 
Mains.—Under the switchboard gallery is a large space 
in which, as deseribed above, are fixed resistances, cut-outs, 
etc. From thia a subway leads under the building and 
finishes in a manhole in the street. The feeders are brought 
into the station along this subway. The contract for the 
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station, and on the distributors, so that in case of a short- 
circuit the district on which it occurs is isolated. Pilot 
leads are carried back to the station from the distributor 
side of the feeder fuses, and are connected through indicat- 
ing lamps to the middle wire. These lampe will light up 
if the system is connected. An extinguished lamp, there- 
fore, indicates the circuit which is disconnected. 
Balancing Station.—To assist in balancing the three-wire 
system, an underground station has been built at Riby- 


Boiler House, Electricity Works, Grimsby. 


mains was placed with the British Insulated Wire Company, 
and the work has been carried out by them on their solid 
system, the cables being in all cases insulated with paper 
and lead.covered. The distributing cables are triple con- 
centric, and about 10 miles of these have been laid. Two 
concentric, feeders were laid from the station under the 
or contract, the sectional area of these being 75 
and 35 square inch. The former connects to three feeding 
[one by 12, :25, and 35 square inch branch feeders, the 

tter to two feeding points by 12 and 25 square inch 
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square. This measures 20ft. long by 10ft. by 8ft. high 
inside; it is lined with glazed brick, the floor being tiled. 
The whole of the building is enclosed in Val de Travers 
asphalt (as it is below subsoil water-level), this having 
been put on outside the walls and under the concrete floor. 
An automatic machine is fixed in this sub-station to 
balance the two sides of the system. This increases the 
steadiness of the light all over the town, and reduces the 
amount of work on the switchboard at the works. The 
total cost of the sub-station, including the plant, was £743, 


Switchboard, Electricity Works, Grimsby. 


branch feeders. Since the original contract was completed 
it has been found necessary to increase the number of 
feeders, owing to the increase in the load, and last year 
two additional feeders, 5 and 12 square inch section, were 
laid, the cables in this case being made by the Anchor 
Cable Company, and are connected in each case to only 
one feeding point. These feeders are connected to the 
outers, the middle wire being connected throughout the 
system, and brought back to the station from three points 
by means of single cables, each 1 square inch in section. 
Fuses are arranged on the feeders, in the street and at the 


and sufficient room has been left to fix a second machine 
later on if it is required. | | 

Arc Lamps.—Eighty arc lamps are erected iu Victoria- 
street, Cleethorpe-road, Freeman-street, Hainton-street, 
Albert-street, Oxford-street, Victor-street, Osborn-street, 
and the Bull Ring. These were made by the Gilbert 
Arc Lamp Company, and are connected in series of 10 
across the outers on 460 volts. Service boxes are arranged 
on the distributors, and the ends of the circuite connected 
into these. The switches, automatic cut-outs, and line 
resistances are in the base of the posts. Starting resist- 
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ances arranged to cut out in two steps are provided to 
reduce the starting current. The lamps are erected on 
cast-iron posts made by Mesars. Mackenzie Bros. Central 
carriers, posts with short bracket arms, and brackets fixed 
on houses are used. The wiring of the station has been 
carried out by Messrs Crowther and Co. to the specifica- 
tions and plan of the author. The engine-house and boiler 
are lighted by Gilbert arc lamps suspended from the roof, 
ahd also by auxiliary incandescent lighting. The arc 
lamps are arranged with disconnecting ceiling roses, so 
that they can be lowered for trimming without disturbing 
any leads. The subways are lighted by bulkhead lights, 
and in front of the station are two arc ps, with incan- 
descent lamps as an alternative. A separate station- 
lighting switchboard is provided in the engine-room, 
arranged so that the station lights can be connected to 
either side of the three-wire system. The lights can by 
means of change-over switches be connec in case of 
emergency to the battery, so that light can still be 
obtained when the main switchboard is entirely discon- 
nected, the lamps over the latter being permanently 
connected direct to the battery. 


Tramways outside People's Park, (irimshy, showing Side-Pole Construction. 


The works were opened for use on Jan. 1, 1901 ; supply 
to private consumers commenced on Feb. 13 ; and the light- 
ing of the streets on March 31 of the same year. The 
number of consumers at the start was seven, and the 
number of lamps in private houses the equivalent of 386 
8-c.p. On March 1 of this year the number of consumers 
was 544 ; and the number of lamps in shops and private 
houses, and motors, the equivalent of 26,599 8-c.p. The 
plant in the station has a capacity of 900 kw., or, in other 
words, is capable of dealing with from 35,000 to 40,000 
lamps wired, in addition to providing 220 kw. for the use 
of the tramways company. 

The author acted as resident engineer under Dr. A. B. W. 
Kennedy during the construction of the works, and, upon 
their completion, received the appointment of borough 
electrical engineer. 


ELECTRIC PUMPING PLANTS. 


Mesars. Ernest Scott and Mountain have in hand the 
machinery for some interesting pumping planta for which 
electrical driving has been adopted. The firat of these is 
for the Consett Iron Company, and is required to deal with 
the water supply for the whole works. In order to 
economise water, the company are constructing large 
reservoirs below the main intake of the water supply, into 
which all available surplus water will be returned. These 
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reservoirs are situated about 200ft. below the upper part of 
the works, and the three pumps to be supplied by the firm 
are to be placed at the reservoirs. They are each constructed 
to deliver 1,500 gallons per minute into the second reservoir, 
situated on the high ground above the works. The pumps are 
of Scott and Mountain’s well-known three-throw ram type, of 
special design, the rams being 18in. diameter and the 
stroke of the pumps 22in. The pumps are driven by three 
independent electric motors, each constructed to develop 
130 h.p. on the brake at a speed of 500 revolutions. The 
motors will drive the pamps through cotton ropes, and both 
pumps and motors are to be arranged so that they will deal 
with the water at an increased head of 300ft. should this 
be required. The electric current for driving the motors 
will be supplied from two direct-coupled engines and 
dynamos, which will be placed near to the boilers and 
about 1,000 yards away from the pump house. Each of 
these plants will develop 550 b. h. p., or an equivalent 
electric output of 370,000 watts. The plant also includes all 
the necessary switchboards and starting switches for the 
motors and testing arrangements for ensuring the satis- 
factory working of the whole scheme. 

Another plant for the Weardale Company is arranged to 
deal with a large quantity of water at Croxdale Colliery, 
near Durham. The estimated flow will amount to about 
1,200 gallons per minute, and in order to provide a margin 
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Tramways at Old Market Place, Grimsby, showing Centre - Pole Construction. 


of power the plant is arranged with three sets of pumpe, 
each of which will be capable of delivering 600 gallons per 
minute from the bottom of the shaft to the surface, the 
total head being about 650ft. These pumps are of Scott 
and Mountain’s three: throw mining type, and are each 
driven by a continuous-current electric motor of 140 h p. 
The pumps will be placed close to the bottom of the shaft, 
and will all deliver into one rising main. The machinery 
at the bank for generating the electric current will coneist 
of a horizontal compound steam-engine developing 600 h.p., 
this engine being fitted with a heavy flywheel grooved 
for the driving ropes. The generator will be of the con- 
tinuous-current type, with double armature, the machine 
having a central driving pulley, this arrangement enabling 
either half of the machine to be worked independently 
if required 
400,000 watts, or an equivalent of 530 h.p. 

The equipment of the Old Silkstone Colliery at Dod- 
worth, near Barnsley, consists of a Scott and Mountain 
enclosed compound high-speed engine, capable of develop- 
ing 220 bhp. This engine will be coupled direct to a 
Scott and Mountain continuous-current dynamo, having 
an output of 150,000 watts, or the equivalent of 200 e.h.p. 
The underground plant consists of three electrico motors— 
two being of 10 b.p. and one of 25 h.p. The two 10-h p. 
motors are for driving three-throw pumps, which will 
deliver to the main pumps at the shaft bottom, and the 
third motor—t.c., the 25-h.p. motor—is for operating haul- 
ing gear at present driven by steam. 


The total output of the generator will be 
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In connection with this work, we understand that Messrs. 
Scott and Mountain hope to get most of it completed before 
they remove to the new works which they are building at 
Gateshead, where they will have a largely increased capacity 
and better facilities for carrying out their work. 


rue ASRS —. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should bg sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


685. A compound-wound motor in use for driving a printing machine 
has a peculiar characteristic. It does its work all right, but on 
stopping and testing the poles with a compass the writer finds 
they have reversed—i e, the working magnetism is opposite to 
the residual magnetism. Particular care has beea taken that 
the dynamo is not connected up differentially, as the conntc- 
tions have been changed every conceivable way, but with the 
same result — the poles invariably reverse when starting or 
stopping ; in both cases immediately on opening or closing the 
double-pole switch. —F. M. 

686. A coil of a Brush 10-ampere are lighter being burnt ouc, it 
was found that the seven or eight layers of wire nearest the 
core were completely charred, but there was nothing to show 
where the burning started. After running on full load for a 
few days an adjacent coil was burnt out in exactly the same 
way. Is there any reasom for this! Also, are the coils hand 

, or machine wound ! 

ANSWERS, 

Question No. 678.—Describe a system of book-keeping for tne meter 

. department of a central station supplying about a thousand 

^ consumers, 

Best Answer to No. 678 (awarded 10s.).—The best 
system of book-keeping for the meter department of a 
central station is a combined book and card system. The 
following system has been widely adopted, and proved to 
work very satisfactory. On receipt of new meters from 
the makers, they are entered up in à meters received book 
a8 shown below, and then placed on shelves specially kept 
for untested meters. 


METERS RECREIVED Book. 


i | 
Date received Maker. Maker's Owner's, —— - S'ze -—— |Date returned 
from makere. | number. number. Amperes Volts. to makers. 


| 


— ag — à — 


The meters are then tested, and if found satisfactory are 
given an owner's number, these numbers being consecutive, 
and are for ease in tracing meters for future reference. 
The tests are then entered up into a meter tests register, a 
separate page being allotted to each meter, with sufficient 
space for several tests. 


METER TESTS REGISTER. 


Type of Meter q Owner's No. ........ 
Capacity . Amps Volts Maker's No 
OUSLA DU seco 8 Date received........................ 
NEUEN 5 
o © ; yr o , E 
d a —-— Curront recorded. —| _, $3928 4 | 2 
o 2 282 Time oN ~ |= 8 V 
23285 a. A A | l4 83.28 d o 
525 327 Reve. | in Watte. K. 2 35 32 B 8 
ara “ose secr. m ARS > a le 


The meter is also entered into a meter register, and a 
meter outwards card is made out and attached to the 
meter. The meter is then placed on shelves specially kept 
for tested meters. 


METER’ REGISTER. 
Owner's No, .............-. 
Maker's No Maker d 
L2 MN Amps eee Volts 
Name. Address. Date sent out. | Date returned. 
Front or CARD. 
(Initials of Works.) 
METERS OUTWARDS. 
Owner's No................ Maker's No.. ... Maker 
Oapacity ............ Pressure ............ Reading when issued ...... maine 
I hereby certify that I have examined and tested this meter, and 
find it to be in good order. 
Head of standardising department. 
Date: ceria 


This form to be attached to meter when issued. 


Back or CARD. 


Meter fixed at 
DICTO TIN T E 8 
Address ........ % e ——€— —Á—— n — peas à 
/f ⁵² n. UA Fas Tasa m ] — A UR Y AR FECI QA RS 
p / ͤͤĩ TT 
Reading when fixed............................ à Fels 


This form to be filled in by the installation inspector and returned to 
the head of the standardising department, 


Head of standardising department. 
Noted iuo eive te ole EE UM E OB CPP EE DERE E 
Installation inspector. 


‘When the installation department requires a meter, an 
order is sent to the standardising department stating 
particulars and requirements, size, voltage, etc. The 
standardising department then issue a meter and enter it 
into the meter outwards book. When the meter hss been 
fixed the outwards card will be returned by the installation 
inspector with the back filled in with name, address, etc., 
and these are then entered into the meter outwards book. 


METER OUTWARDS Book. 


' 2 — . aY 8 -GS 
S 8 o |a / P| sink | 2 £s 
S Slejas | ee | 1g 3$ 8 A 1.8 = 
siais 5 228 8. 2888 i 
23323 8 2 22 © os Sse a 8 
Az < Ala SSS we | a 2 
—B— — — —— 2 ——üÜä—ä— 3 2——m — | a, 2— 5 


From this book the meters are entered into the meter 
register, which acts partly as an index, and also shows 
clearly how long a meter has been out at any particular 
address, and how long since purchased; and by comparing 
this with the meter test book, information can be obtained 
as to the constanoy off accuracy, which is very useful. 
When a meter is removed from a consumér's premises, the 
installation inspector fills up and attaches a meter inwards 
card to it and returns it to the standardising department. 


Front or OARD. 
(Initials of Works.) 
METERS INWABDS. 


Owner's No............. Maker's No Ospacity ......... Amps. 
Béadiig... oe erecto pei ron Cause of removal. . 
Removed from (Name. 1 annoa earn anas one 6880 888 
i ß Wee a sts 
e Coe I MERERI VR E cad Ue Eo REFER AYERS KY Va ag 
jp ie sa hie 


This form to be affixed to meter at time of removal, and the meter 
returned to the standardising department, ' 
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Back or CARD, 


I „ that I have examined and tested this meter 
find it to be in. . . —— condition. 


and 


999960909005060600006000000900095000000000000000000000060000060205600680008008000000040€0090000000000008 
$090.600000900590096000€000000000230008060828009000000900490000600412000000000000006000000900*500000000060€00009000€ 


**500096060900000900909090090002000000000049000000600000090080002300000000000202300060009060000900000002465235060 


*069606890090*2009223*60008000990000*9000080000053000000020098000000059* 000009009 


This meter is immediately entered into the meter inwards 
book, which is practically the same as the outwards book, 
and from this book is again transferred to the meter register 
under the column, date returned. The meter is then placed 
on the untested meter shelves to await test. When tested 
the result is entered on the back of the inwards card, and 
if the meter is satisfactory the test is entered under its 
number in the meter tests register, where will be found the 
previous tests and dates of tests. An outwards card is then 
attached, and the meter is ready for reissue. If the meter 
is faulty and has to be returned to the makers for repairs, 
a meter repairs card is made out and attached, and at the 
 mamo time the particulars are entered into the meter repairs 
book, and when returned is checked off and date of return 


entered. | 
FRONT or CARD. 
Meter returned to works for repairs from (owner's name). 


Owner's No. ............... Maker's No Maker............... 
Size o deesse Amperes. Pressure Volts. 
Oause (if known) : 


I OBI Head of standardising department, 
This form to be affixed to meter before it is returned to makers. 


Back or CARD. 
(For use of maker of meter only.) 


Nature of Repairs 
Cost to be borne by 
T 8 | 


This form to be filled in by the makers and affixed to the meter 
before it is returned to 


(Owner's name) 


€6090090090908420900500090»2082069009009909099€ 


Owner's | Maker's 
No. No. 


— yer | Geer f — — | oes | a | ee — — —— — 


The meter, after being entered in the repairs book as 
returned from makers, is put on the shelves for untested 
meters, and goes through the before- mentioned course. By 
this system a perfect check can be kept on every meter, 
whieh is very necessary in case of complaints from con- 
sumers as to accuracy. Every meter coming into the 
atandardising department should be tested before reissue, 
even if.just new from the makers, as carriage is liable to 
affect the accuracy, and a more perfect check is possible 
in the case of complaints. This system, if carried out 
systematically, is very simple, and takes very little time, 
and will very soon save hours when necessary to trace any 
meter either as to destination or test.— W. R. A. 


Answer to No. 678 (awarded 7s. 6d.).—The best system 
of book-keeping for the meter department of a central 
station is undoubtedly the card system, as it allows of 
the removal of dead matter and the insertion of fresh 
without disturbing the rest, which is impossible with the 
ordinary book system. The cards required will be as 
follows: (1) meters received from makers; (2) meters 
ordered ; (3) new defective meters returned to makers ; 
(4) test cards; (5) meters issued; (6) meters returned off 
circuit; (7) daily report; (8) stock cards: (9) readers; 
(10) : eet index ; (11) index cards. 

_All the cards should be 8 by 5 size except the index 
cards, which may be 5 by 3. They should all be ruled on 
both sides, and be tab cards with 10 series tabs and of 
various colours, which will be found a convenient way of 
distinguishing the different size and makes of meters, 


1. Meters Received, — These eards are ahown in Fig. 1, 
the tabs of the cards being used to show the card number, 


Ns RECEIVED 


sees P d 


the size and volts being shown 


by a guide card, and the 
make by the colour of the card. 


£. Order Cards.—These are shown in Fig. 2, and differ 
from the meters received cards only in the ruling, the 
separation of the makers and sizes being tho same. 


3. New Defective Meter Returned to Makers.—Fig. 5 shows 
these cards, which again are similar to No. 1 exoept in 
ruling. 

4. Brest Cards.—We now come to the cards on which are 
recorded the tests made on the meters. The ruling of this 


METER TESTS 


SIZE "79 y 99 „ mare TM anao wo 4146170. Concert AIÈ. 


Jv er»we 
. (HOLA TION 
WIS 


rares 
Oes [foen | > O O 
— nn —— —ö '. 
— Nn 


7 


Fic. 4. 


will, of course, vary with the tests made, but Fig. 4 gives 
a generally useful ruling. The tabs of these should 
be numbered with the company’s own serial meter number, 
the last two figures of each 100 only being put down, and 


Fig. 4a. 


guide cards used for the even hundreds. See Fig. 44, 
which shows cards for meters 297, 298, 299, and 300. | 


— 


METERS „eser 


MWERG o 


5. Meters Issued Curds.—These are shown in Fig. 5, and 
their tabs should be numbered with the meter numbers, 


| like the test cardg. 
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6. Meters Returned off Circuit Cards.—These cards (Fig. 6) 
are numbered in the same way as the last two. 
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11. Inder Curds.— These cards (Fig 11) are filed like the 
test cards in order of meter number, and contain references 
to all the other cards. 


i rs REPO. o... CIRCUIT 


Sr. 5 


"Arx 


= PANE... |°. Loman Ne 


Dare weve | ware caver E 


PE A Ot Ge 


— FP 
| 
— ———À 
1 PRU TRACER ED 
Fic. 6 
7. Daily Report Cards.—These are in pairs, perforated a 
down the middle (Fig. 7), and when filled up, one half] The rulings shown are necessarily only a rough guide, as 


every department will have speci 
met with special rulings.—H. R. M 


Answer to No. 678 (awarded 58.).— The books required 
by the meter department are few in number, but should be 
so arranged that it is possible to ascertain without any trouble 
or delay, first, the number, size, and type of meter on any 
consumer's premises; secondly, all particulars respecting 
the tests made on it before it was installed ; thirdly; it 
should be Sum to trace any meter. The best form of ruling 
tbe books will be found in an excellent article respeoting 
the meter department generally, written by Mr. C. A. L. 
Prusmann, in the early numbers of 1899 in the Electrical 
Engineer. Most of the forms required are, I find, in the 
number dated Jan. 27,1899. It would take too much space 
to reproduce them in the “Questions and Answers” column. 
The first book might be called the meters received, ruled 
to show owner's number, makér's number, maker, type, size 
in amperes and volts, date received, date passed as accurate, 
date installed, number or name of customer, where it was 
installed, and any remarks. The next book required 
is the tests record. This book is numbered tor as 


cases which have to bo 


PERFORATED 
/ have fada y removed Me 
faini ng meters 


ci, o£ TESTING rr "m 


Fie. 7. 
should be sent to the chief engineer and tbe other half 


kept by the testing department.. 


Their tabs should only 
bear a serial card number. 


PIETER STOCH 


many meters as are owned by the department, in 


4 r.. 4 Memo. 
oes ee EENEIETS plain block figures. For a foolscap size book allow, 
Pere free ameer joven emoet | vores eroen say, three numbers on each page. These numbers, of 
n!! et course, refer to owner's numbers, not maker 3. Allowing 
presul mp three numbers to each page, you have 11 lines to make 


records for each meter. First give maker's number, amperes, 
volts, maker, testing constant, and if meter does not read 
in unite state what the dials do record. Then after the 
meter has been adjusted, if necessary, and found to pass 
your standard tests, then record three tests taken at one- 
tenth, one-half, and full load, recording the volts, amperes, 
watts, number of revolutions, time in seconds, percentage of 
error. You have still plenty of room to record further 
tests should the meter be returned at a later date to the. 
test-room. | T Lue am A 
A meters outwards and a meters inwardg.should also be: 
kept, giving number of meter (owner's naaber), makere, 
size, reading, and by whom fixed or removed, cause of 
removal, and remarks. There should be & meter index, 
showing owner's number, maker's number, maker, amperes, 


8. Stock Cards.—The stock cards (Fig. 8) differ only in 
ruling from the meters received carde, the numbering and 
filing being exactly the same. 


^ METER REA DING- 


we ce ec A pie . 
Minus 


9. Meter-Reading Curds.— The meter reading is often done 
by the accountant’s office, but if it is done by the meter 
de rtment, as it should be, meter-reading cards as shown 
in Fig, 9 will te required, and they must be filed similarly 
to the test cards in order of the meter number. Books 
can be had to hold 100 cards especially for meter-reading 
purposes, and each meter reader can be given one or two 
streets to read and provided with the meter-reading cards 
for those streets. 


STREET rr 


NAME or erer. Weetpakt A Drereier 


Fic. 10. 


10. Street Index Cards.—It will be found convenient, 
especially for meter reading, to keep a street index (Fig. 10), 
each card 
consumers connected in that street. 


the street's name, 


dealing with one street and sbowing tbe 
These should be filed 
alphabetically, the card number becoming the first letter of 


volts, and the folios in the meters received, tes record, the 
meters outwards and meters inwards books. There should 
also be a customer’s index, giving name, addrees, number 
if used, and the folios in the meters outwarda and meters 


inwards books. 


But probably one of the most important. booka is. that 
kept by the meter inspector. Now. that high-voltage. and 
Nernst lamps are common, the current used ie compara- 


tively small, and it is necessary to adopt a severe periodical 
inspection. A man with a number of lamps fixed in batten 
lampholders fastened inside a box of convenient size, à 
portable ampere and voltmeter, should teat each meter on 
circuit. His book ruled to give: customer's name, addrese, 
owner's number, starting current, and three teste at, say, 
one-tenth, half, aud full load, giving watts, number of revolu- 
tione, and time in seconds. ‘These can be checked with the 
entries in the tests record, and should any meter be found 
defective, a label should be made out giving customer's name 
and addreas, number fof meter, volts, amperes, and type. 
The meter fixer will take this label, taking a suitable meter 
with him, will take away the def:ctive meter, attach the 
label, and instal the meter be Fas brougbt from the stores. 
Both meters are then booked in tbe meters outwards and 
inwards books, the meter index, and the cvstomer’s index. 
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The above books will give a good record of all meters 
owned by the department, and, if carefully kept, stray 
meters and stray units will be reduced to à minimum. A 
card system is often more convenient, but there is always a 
risk of a card getting mislaid, so that books, although more 
trouble, are a little more reliable. The meter-reader's book 
really belongs to the office. It should be ruled to give 
name of street, name of customers booked in rotation with 
their street numbers, and the reading of the dials. One 
card is very convenient. When anapplication form reaches 
the office, the clerk opens a ledger account and enters the 
details of the application on a card, giving the name and 
address of the customer and the number of lights. The 
storekeeper gets this ticket and passes outa suitable meter, 
he stating on the card the size of meter and its number. 
The meter-fixer inserts the date he fixed the meter, and the 
jointer the date the service was laid on. The card is then 
returned to the office showing how the application has been 
attended to —K. | 
Question No. 619. — With £100 to spend, and having access to a direct- 

eurrent 280. volt supply, say what machinery and instruments you 


would buy in order to illustrate the principles of alternating 
currente. : l 


Answer to No. 679 (awarded 78. 6d.).—Presumably the 
plant is required for the electrical laboratory of a technical 
school, where it will be handled by studente with varying 
degrees of care, and it is with this idea that the apparatus 
outlined below is suggested. The chief thing is to 
familiarise the students with the general behaviour of 
plant of various kinds, and the effect on efficiency, ete., 
of such variations of conditions as are likely to occur in 
ordinary work. High-class instruments and plant are 
unnecessary in view of tho limited sum at one’s disposal, 
as it is not suggested that the apparatus is to be used by 
advanced students for research work. The plant to be 
acquired and its approximate cost are as follows : 


A. Motor-generator (direct-current to alternating), 1 kw., 1,200 
to 1,800 5 per minute 


€06006000090900m4006009809000069t92040600€005002009 


B. Induction motor, three-phase, 4 b.h.p. ................ ——— 15 
O. Transformer, single-phase, 3 kw. . VVV 8 
D. Instruments — two single-phase wattmeters at £6, two 
ammeters at 50s., and two voltmeters at 50s. ..................... 22 
E. Wires, casing, lamps, etc. (to be erected by students) 5 
Hontingen MIR" 


: £100 

A. The motor-generator is to consist of a four pole direct- 
current 230-volt motor of 14 b.h p. capacity, with a field 
rheostat to give speeds from 1,200 to 1,800 revolutions. 
It is to be provided with four slip rings, a, b, c, and d, so 
tapped off from the armature that three-phase currents can 
be obtained from the rings a, b, c, or single-phase currents 
from a and d. The slip-rings are, of course, to be provided 
with brushes, and the alternating voltage obtained from 
them will be about 165 volts single phase or 140 volts three 
phase independently of the speed, the periodicity varying 
from 40 to 60 —— with the speed of the motor. The 
generator of this set is to be a 1-kw. three-phase alternator 
of the revolving-field type, and four-polar, so as to have 
the same frequency as the motor. The three phases of the 
armature winding are to be kept separate, each being brought 
out to two terminals so that they may be arranged in mesh, 
star, or single-phase connection, as shown in diagram below. 


£e: 

b.e x b. c 
i d i 

P AAA PE 

e d f e a d 
MII VN 
joe e f e 

a 


MESH SINGLE- PHASE. 


When the field is excited at 230 volts, each winding is to 
give 80 volts at 1,200 revolutions, or 120 volts at 1,800 
revolutions. The alternator will, therefore, give the follow- 
ing voltages in its various connections at top and bottom 
speed and periodicity : | 


STAR 


-—-Three-phase. ~ 
Speed, Periods. Mesh. Star. Single-phase, 
1,2200 ..... 0 — un 80 uu 140 16 
1,800 .... 60 c Siew 120 210 240 


These voltages may be reduced by 50 per cent. (at constant 
periodicity) by weakening the alternator field. The alter- 


nator is to be provided with a pulley to enable brake tests 
of efficiency to be made, and the set is to have four bearings, 
so that the motor may be run by iteelf as a rotary con- 
verter, or the alternator as a synchronous motor, when. 
uncoupled. | "T 

B. The induction motor is to be of the three-phase type, 
$ b. b. p. capacity, wound for a normal periodicity of 50 and 
voltage of 160. It is to have a wound rotor with slip- 
rings, and a three-pole starting resistance. A pulley is to 
be fitted to its spindle, so that brake tests can be made. 

C. The transformer, of j-kw. single-phase type, is to be 
wound for a primary pressure of 50 cycles, 160 volts 
transforming to 200 volts. | I 

D. The instruments should all be of the portable type 
The ammeters should read up to 15 amperes, the voltmeters 
to 250 volts. The wattmeters should be capable of carrying 
15 amperes and 240 volts without overheating. All calibra. 
tions should be made at 50 periods, the instruments being 
of a type affected but little by variation of periodicity. 

E. The wiring need not be elaborate, as the highest 
peau will be 250 volts, and, in general, less. Three 

ks, each of four 32-c.p. lamps, will be required to provide 
a non-inductive variable load for the three-phase and single- 
phase teste. Lamps of several voltages must be kept, of 
course. 

The chief experiments to be carried out with this 
apparatus are as follows: The direct-current motor 
(uncoupled from the alternator) may be run as a rotary 
converter, giving three-phase or single-phase current, 
efficiency tests being made upon the banks of lamps 
An inductive load may be obtained by small improvised 
choking coils in each leg of the leads to the lamps. Again, 
the rotary may be used to drive the induction motor, or 
the alternator as a synchronous motor ; and in either case, 
by varying the speed of the rotary, we may observe the 
effect on the motor of change of periodicity at steady volts, 
and we may further experiment on the synchronous motor 
by varying its field; or, using the single-phase slip-rings, 
we may test the transformer, e its secondary to 
a bank of lamps. (It may be noted that the alternator 
when in “single-phase connection " is not reversible — i e., 
cannot be regarded as a single-phase motor.) Next, by 
coupling the motor and alternator together, we may test 
the efficiency of the set, loading the alternator on its three 
phases by the lamps. The efficiency of the alternator in 
single-phase connection may also be tested, but is naturally 
very low, and not truly representative of a single-phase 
machine. We may use this connection with advantage to 
supply a single-phase current of varying voltage and 
periodicity to the transformer. We may also supply 
current from the alternator to the slip-rings of the motor, 
either three-pbase or single-phase (and in the latter case, 
if desired, with the interposition of a transformer), thus 
obtaining a kind of Hopkinson: test, the direct-current 
motor supplying mechanical torque to the alternator, 
which returns a magnetic torque to the motor, the external 
power mains making up the deficiency.. Then, again, we 
may drive the induction motor by means of the current 
supplied by the alternator, and as both periodicity and 
voltage are now variable (within limits), we can adequately 
test the effect of change in either of these upon the start- 
ing torque and general bebaviour of the motor ; and further, 
by “shorting” the lattter's slip-rings, we may also test the 
starting current and torque of the motor under conditions 
analogous to those of the squirrel-cage type of machine. 

It has been assumed in the above that the laboratory is 
already provided with direct-current instruments to measure 
the power absorbed, and that speed counters, material for 
rigging up a “ Prony” brake, and similar non-electrical 
sundries that may be required in the various tests, are 
available. This being so, it is believed that the sums set 
out above will suffice for the purchase of the suggested 
plant, this being of a serviceable and substantial type, 
though not, perhaps, of the very highest class of workman- 
ship and finish.—C. E. C. | ECCE 


Answer to No. 679 (awarded 7s. 6d.).—The following is 


a suggested list of articles, with approximate prices, on 


which the amount specified might be advantageously 
expended, ' 
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Motor-dynamo (1 h. p.) zͥæꝙæieetg £65 0 0 
Alternating-current arc lam 510 0 
Ohoking coil for are ladtrtt . .. 1 0 0 
Direct- current arc la 4 5 0 0 
Adjustable resistance for arc lamp 150 
Hot-wire &ammeter............... ] . . . . à 0 0 
Hot -wire voltme teen tnmen 5 0 0 
on. e NE KNS SEE 3 10 0 
Reversing switch . . . 5 0 
Induction coil (Faraday's) ................. e . 110 0 
Delezene eitel rese rao na ex komo repa E Gees 5 0 
Magnet with movable laminated irom core .................-. - 210 0 
Several sheets thin mctal and several metal rings ............ 015 0 
Regulating transformeeerſrſ t . . 0 0 
Two or three incandescent lamps on board with terminale. 010 0 
Connecting wires, carbons, ee 100 

£100 0 0 


The motor-dynamo (Fig. 1) can be driven from the direct- 
eurrent supply and will provide an alternating current for 


Fic. 1. 


the experiments. The arc lamps may be on together, 
thus the peculiar phenomena of each can be studied and 
contrasted. It will be noticed (Fig. 2) that the direct- 
current arc distributes light mainly in one direction, from 
the crater on the positive carbon. The alternating arc has 
no decided crater, and the light rays are thrown both 


Fia. 2. 


upwards and downwards. This leaves a dark horizontal 
zone, which is very noticeable. Opportunity is here afforded 
to point out that with the direct-current arc the positive 
carbon is burnt away about twice as fast as the negative 
carbon ; hence the positive carbon is made larger in pro- 
portion. With an alternating-current arc the carbons are 


-O 


Fic. 3. 


of equal diameter. With the exception of a rather greater 
consumption of the upper carbon, due to its position, the 
carbons burn at equal rates. By placing the choking coil 
in circuit with the direct-current lamp it can be shown that 
although it cuts down the volts in the alternating circuit, 
with a direct current it acts simply as an ohmic resistance. 
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The hot-wire instruments will be useful for taking measure- 
menta, both alternating and direct. Every text-book contains 
descriptions of the . that may be exhibited by 
means of Faraday's induction coil. With the Delezene 
circle it is readily shown how an alternating current can be 
obtained by moving a coil of wire in the earth's magnetic 
field. The condensers (Fig. 3) will enable the operator to 
show that alternating-current effects can be transmitted 
without a direct connection. Suspend a thin sheet of iron 
close to the poles of the laminated electromagnet, energise 
the magnet with a direct current, and reverse the current 
quickly several times by means of the reversing switch. A 
clicking sound will be heard, given off by the vibrations of 
the sheet of iron. If, now, the magnet windings are fed 
with an alternating current, the clicking sound will develop 
in a more or less musical note. The pitch of the note may 
be altered by varying the speed of the motor-dynamo. 
N the magnet with direct current and hold the 
metal rings close to the poles, the rings will remain cold ; 
under like conditions, but with alternating-current excita- 
tion of the magnet, the rings will be found to become 
warm. Note effects when rings of different metals are 
used, also when placed in different positions. By suspend- 
ing the rings in front- of the poles many interesting 
phenomena may be observed. The regulating transformer 
will afford a means of raising or lowering the voltage as 


desired. Two small carbons should be cemented together 


(Jablochkoff's candle) and burnt; when the arc is at the 
top it will be seen that it takes the form of an arch, wben 
at the bottom that it tends to creep up the candle. By 
passing the lead carrying the current several times 
below the arc at ends of candle (Jamin’s arrangement), 
the arc can be kept in its proper position and burnt 
steadily. It is readily shown that these candles cannot be 
used with direct current. For want of space only a few 
experiments have been enumerated. The changes, however, 
that may be given with this set of apparatus are practically 
infinite. —M. M. 


Answer to No. 679 (awarded 58.).— To illustrate the 
principles of alternating currents, some primary or 
secondary source of such currents is absolutely necessary. 
Therefore, the firat and greatest item of expenditure is in 
the form of some type of motor-generator arranged in 
regard to windings to work on the 230-volt circuit, which 
may take the form of motor-dynamo of the double-field 
type of Crocker-Wheeler system, say developing 1 h.p. at 
62 per cent. efficiency, costing £55, including motor starter 
and field regulator. The next item is some form of alter- 
nating-current motor, which are now to be had to suit any 
voltage and from 40 to 125 cycles; one to suit such a 
motor-generator would cost £4. 15s. Another important 
item is an electromagnet having several windings and also 
movable cores, one of iron wire and one of solid iron or 
steel, or both if possible; also copper ring, plate, ete., 
for illustration E. Thompson’s experiments—approximate 
cost, £2. 

Some forms of arc lamp is also necessary, and, if possible, 
two of the same type, so as to illustrate series work, say 
two Angold lamps, 12 hour, 10 amperes, £5 each—£10. 
In regard to choking coils, the electromagnet should be so 
arranged as to be useful in this direction by means of its 
movable cores. Another essential piece of apparatus is a 
small transformer, say 3 h.p, costing £9. Further, some 
artificial load is also necessary, and for this purpose a bank 
of incandescent lamps is sufficient, say 20, with connecting 
arrangements, costing 56s. In reference to measuring 
instruments, an electro-dynamometer will be necessary, 
having & rante of, say, 02 to 20 amperes, and costing 
£8. 8s. Finally, there will be £7. 2s. left for the purchase 
of, say, simple volt and ammeter. "Therefore the total 


expenditure may be drawn up as follows : 


Motor-generator complete ................ 4 £55 0 0 
Two Angold arc lamps ã .. 10 0 0 
Transformer 4 ; y " 0 0 
Alternating motor 2 ã . 415 0 
Artificial LONG m ⁊ð x 2 18 0 
Klectromagnet 8 8 8 a ses 2 0 0 
Eleotro-dynamometer . ... . 8 8 0 
Voltmeter and ammeter 22. 2 = 7 2 0 

Q 0 


—K. £100 
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SUPPLY OF ELECTRICITY BILL. 


The Government Bill which has been introduced by 
Lord Wolverton into the House of Lords will effect some 


radical and much needed amendments in the law relating 


to electric lighting if it comes on the statute books in its 
present form. As it is a Government measure, there is a 
good chance that it will become law, and that in consequence 
there will be considerable development in electric supply 
undertakings. It comes too late, however, to affect the 
question of electric supply in all but the emaller towns in 
the United Kingdom, but certain of its clauses may be 
In these towns the introduction of 
electric supply systems bas been hampered from causes 
which are not operative in larger towns. In the first place, 
the cost of obtaining an electric lighting provisional order 
is practically the same irrespective of the size and wealth 
of the area to be supplied. This cost is comparatively 
a small matter in a large town, but in a country 
area the spending of three hundred pounds to six 
hundred pounds cannot be lightly undertaken either 
by the local authority or by a company. This 
expenditure, and the doubt that the undertaking may 
not be a remunerative one, tends to prevent the local 
authority from undertaking the work. The Electric Light- 
ing Acte now in force tend to prevent a company from 
doing what the local body is loth to undertake. Under 
these Electric Lighting Acte the consent of the local authority . 
has to be obtained, and this consent has often been with- 
held from obstructive reasons only. In other cases the 
price which the would-be undertakers have had to pay for 
the consent, in the form of arbitrary terms, has so hampered 
the undertaking as to make it an unremunerative one. 
Under this new Bill radical alterations are made in this 
respect. In the first place, the consent of the local authority 
to the grant of a provisional order may be dispeused with ; 
any objections will, of course, be heard, but these need | 
not prevent the issue of the order by the Board of Trade. 

Again, the new Bill varies the purchasing powers of 
local authorities, and in certain cases the purchasing 
clause will be omitted from provisional orders This will 
be done when the Board of Trade consider it is inapplicable, 
either by reason of the undertaking being situate in a 
number of districte, or by reason of the objects of the 
undertaking not being such as can be properly carried out 
by local authorities, or by reason of any other special 
circumstances affecting the undertaking. In this case, also, 
the authorities interested will be heard before the clause is 
struck out. The above provisions are likely to raise oon- 
siderable objection from local authorities, but the fact that 
the larger towns are not interested may tend to keep the 
opposition within reasonable limite. In other respects the 
clause (4) of the new Act favours local authorities, in that it 
gives them the right to purchase generating stations placed 
outside the municipal boundaries. It also, in Sub-Section 3, 
provides for the purchase of a company’s undertaking extend- 
ing over several municipal districte. This important sesion 
reads as follows: “Any local authority having power 
under the Electric Lighting Acte or any provisional order 
to purchase so much of the undertaking of a company as 
is within the district of that local authority may, with 
the consent of and upon such terms and conditions as may 
be approved by the Board of Trade, and with the consent 
of the company, transfer their rights of purchase to 
any other local authority having power to purchase so 
much of the same undertaking as is within the district 
of that last-mentioned local authority, and the deed of 
transfer may contain such consequential provisions as. 
may be necessary for giving effect to the transfer.” 


The other provisions in the Bill are equally favourable to 
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local authorities and to companies. For instance, it will 
give the power to any undertaker authorised to supply 
electricity in any area to acquire compulsorily for the 
purpose of & generating station land situated either within 
or without their district. It also provides for the breaking 
up of streets outside the area of supply when for economical 
. reasohs the generating station has to be placed outside this 
area. These powers of breaking up the streets extend to 
the crossing of railways, tramways, etc., when required. 
The Bill also provides for a five-yearly revision of the 
maximum price instead of seven years as before, and it 
amplifies and amends the provision of the eleotric lighting 
clauses of the Act of 1899 as to the certification of 
meters. Under Clause 5 of this Bill arrangements are 
made for the electric supply undertaking for adjoining 
districts being controlled by a joint committee or 
board. This has been already done, an instance being the 
Stalybridge, Hyde, Mossley, and Dukinfield Tramways and 
Electricity Board, which Board has constructed works and 
is about to commence giving a supply of electrical energy. 
Last, but by no means least, the Act settles the question of 
stand-by supply. In Clause 10 it is provided “that a person 
shall not be entitled to demand a supply of electricity for 
any premises having a separate supply, unless he has agreed 
with the undertakers to pay them such minimum 
annual sum as will give them a reasonable return on 
the capital expenditure and will cover other standing 
charges incurred by them in order to meet the possible 
maximum demand for those premises.” This is a fair 
and reasonable arrangement, and it bas been already 
adopted in certain areas in spite of the provisions 
of the Electric Lighting Act. In conclusion, we would 
emphasise the fact that the Bill provides means for 
overcoming objections in detail in older legislation on the 
same subject. It will, if passed, do much to simplify pro- 
cedure, and in consequence it will tend to extend tbe 
industry. It is to be hoped that it will be considered by 
loca! authorities in a reasonable light, as they may be sure 
that the intereste of the inhabitants of any district will he 
properly protected by the Board of Trade veto. 


CORRESPONDENCE. 


SYNCHRONISING GEAR. 


Sır, —Pleaso allow me to correct a printer's error in my 
answer to Question No. 676 in the current issue of this 
journal (pp. 675 and 676). Figs. 1 and 5 should be inter- 
changed, and the remarks in the first portion of the answer 
refer to the diagram without the “rotary synchroniser,” 
while those at the end refer to the diagram of connections 
showing this instrument.— Yours, etc., MONOPHASE. 


AMERICAN PATENT LAW. | 


In these days, when our industrial legislation is so 
often reproached with lagging behind that of other 
countries, it is consoling to see that in some respects, 
at least, we are in advance of our Transatlantic rivals. 
In our issue of the 18th inst. we referred to the 
provisions of the Patent Law Amendment Act of 
1902 in regard to the compulsory working of patents, and 
some comments in the Electrical World ee Engineer of Naw 
York indicate the scope for a somewhat similar measure in 
the States. In almost every line there are large numbers of 
person running back over a long term of years. Very 
ew of these are fundamental in their bearing upon the 
art. The majority are interlinked with their predecessors 
in a more or less complicated fashion, and belong to the 
category of improvements. Of the whole mass of patents, 
primary and secondary, only a very small percentage have 
any record of practical usefulness. The vast majority is 
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com of patents unsuccessful and entirely un worked, 
or of patents taken out for purely defensive purposes, and 
never seriously intended to be worked, so that the inventor 
honestly striving to produce an article of industrial import- 
ance continually finds his way blocked by prior patente, 
often touching his invention only remotely, though , 
sufficiently. to hinder material improvements. By way 
of remedy, our contemporary is disposed to advocate 
& primary term of not more than seven years, followed by 
a reissue for a similar period on the presentation of evidence 
sufficient to show to the office that the invention is actually 
being manufactured and sold in the open market in: good 
faith and in quantities sufficient to adequately meet current : 
demands. At the.expiration of this reissue term, a second 
similar reiesue might be permitted after a somewhat more 
stringent enquiry. Although this would throw heavy 
responsibility un the officials in charge and open the way 
for some perhaps questionable decisions, our contemporary 
ex presses e in their ability and probity. If the 
field is to be cleared for improvements, the Statute-book . 
of the Union needs an addition in order to eliminate the 
huge accumulation of failures and obstructive patents 
without waiting 17 years for them to expire from senility. - 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The following is the list of Council nominations for . 
election of Council and honorary officers for the session 
1904-5, as announced at the ordinary meeting on April 28: . 

President, —Mr. Robert Kaye Gray. t G d 

Vice-Presidents,—Dr. J. A. Fleming, Mr. J. E. Kingsbury, Mr. 
W. H. Patchell,* Mr. W. M. Mordey.* 

Members of Council. Bir J. Wolfe Barry, K. O. B., F R.S., Mr. T. O. 
Callender, Mr. S. Dobson, Mr. B. Drake, Mr. S. Z. de Ferranti, Mr. 
J. Gavey, O. B.,“ Mr. F. Gill, Dr. R. T. Glezebrook, F. R. S., Mr. 
F. E Gripper, Mr. J. S. Highfield.“ Mr. H. Hiret, Mr. G. Marconi, 
Mr. C. H. Merz,“ Mr. O. P. Sparks,“ Mr. A. A. Campbell Swinton. 

Associate Members of Counci. — Mr. T. Mather, F. R. S.,“ 
Mr. Sidney Moree, Mr. A. J. Walter. | ; 

Honorary Auditors.—Mr. F. C. Danvers, Mr. Sidney Sharp. 

Honorary Treasurer. Mr. Robert Hammond. 

Honorary Solicitors, —Mesars. Wilson, Bristows, and Oarpmael. 


The names marked with an asterisk are those of gentlemen 
nominated to fill the vacancies in the Council in accordance with 
Article 45 of the articles of association. All the honorary officers 
being eligible, are nominated for re-election. + See note on the subject 
of presidency in another column. l 


At the ordinary general meeting on April 28 the following 
were the candidates balloted for | 


Associate Members, —J. L. Andrews, King’s Hill Villa, 1 
A. R. Bacon, 45, West-side, Wandsworth Common, S. W.; O. E. 
Crocker, Electric Power and Light Oorporation, Limited, Kalgoorlie, 
Western Australia; T. A. F. Cutler, Brook leaxe, mbe-vale, 
Bath; M. T Evans, 12. Qaeen’s-equare, Bristol; J. T. Fahy, New 
Zealand Railway, Wellington, New Zealand; T. Humphreys, 46, 
Taylor-street, Rochdale, Lancs. ; E. B. Mulliner, 17, Fark ay. 
Liverpool; H. H. Nasb, Durlston, Doreet-road, Bexhill; H. P. 
Onslow, Electric Light and Traction Company of Australia, Adelaide, 
South Australia; C. L. de W. Reader, Glen-da-Lougb, The Avenue, . 
Fareham ; W. G. Stones, 10, Richmond-terrace, Blackburn, Lancs. 

Associttes —A, W. Brown, Stirliog Districts Asylum, Larbert, N. B.; 
J. Caldwell, Rockfield, Renfrew.road, Paisley; H. S, Davies, 150, 
Westbourne-terrace, Paddington, W.; S. Gillitt, Elm Grove House, 
Wellingborough, Northampton; A. S. Hughes, Bt. David's, Grey- 
stones, co. Wicklow; D. L. Mitchell, Electricity Works, Kirkcaldy, 
Fife; S. Roseveare, Colham, Basingstoke-road, ing. » 

Students, —À. Adams, 94, Tiverton-street, Ardwick, Manchester; 
J. N. Aitkin, 22, Park-avenue, Levenshulme, Manchester; A. Ardern, 
Welbeck Lodge, Ashton-under-Lyne; O. F. N. Atterbury, 111, Oyprus- 
street, Btretford, Manchester; W. M. Berry, 6, - terrace, 
Preston; F. S. Bowen, Heathside, Kuuteford ; W. F. d, Barton 
House, Didsbury, Manchester; A. W. Brydon, Bramhall Park, Cheadle 
Hulme, near Stockport; G. G. Bullmore, 67, Park-view, Queen's Park, 
Manchester; D. Burns, Stanley House, Motherweli, N.B.; H. 
Burroughes, 23, Livingstone-street, Ohorlton-on-Medlock, Manchester; 
W. D. Busteed, 61, Bolton-road, Pendleton, Manchester; H. Butler, 
49, Azslea-toad, Blackburn; A. F. N, Chandler, 34, Bath-road, 
Bedford Park, W.; K C. R. Ohowdry, Owen's College, Manchester ; 
W. G. Oonner, Egerton House, ton, Preston; H. Ooope, 47, 
Market-street, Farnworth, R. S. O.; A, L. Oóward, 17, g road, 
Blackburn; F. W. Crawford, 113, Donore-terrace, S.O.-road, Dublin; 
F. Orompton, 2, Holland-villa, Stretford, Manchester; C. E. Orowther, 
43, Richmond-grove, Longsight, Manchester; J. G. Ounliffe, 421, 
Blackburn-road, Accrington; R. G. Ounliffe, 421, Blackburn-road, 
Accrington ; W. G. Cunliffe, 15, Queon's-grove, Longsight, Manchester; ; 
O. J. Elliott, 9, Lancaster-road, Pendleton, Manchester; A. G. L. 
Evans, Park-road, The Common, Uxbridge. | 
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POWER STATION DESIGN.* 


MERZ, MEMBER, AND WM. MCLELLAN, ASSOCIATE 
MEMBER. 


BY C H 


Scope of Paper.—It is proposed in this paper to discuss some 
of the salient features of a station for power supply, in the 
design of which station all other considerations are made sub- 
servient to the commercial success of the undertaking as a 
whole. We do not suggest that the power station, as distinct 
from the outside system, is the more important section ; on the 
contrary, it should not represent more than 50 par cent. of the 
total expenditure. It is, however, a simpler matter to compare 
the details of design and cost of this part of an undertakin 
with the corresponding part of another than is the case with tha 
outside or distribution system. 
reference to the generation of electrical energy either from 
waste products or by water power; the latter is not of great 
importance in this country, while the former is in itself of 
sufficient interest to demand a whole paper for its adequate treat- 
The principles of power station design referred to here- 
after are applicable to all electricity works, large or small, 
whether they be designed for power supply, traction, or lighting, 
though in small stations some of the considerations may naturally 
lose force for commercial or other reasons. Power stations are 
designed for numerous purposes, from the small station for a 
town lighting or traction system to the large station for dealing 
with all the requirements of an industrial neighbourhood ; it 
may therefore be advisable, although the general principles of 
design are identical, to say at the outset that many of the 
remarks as to detail which we shall makeapply more particularly 
to the power station (5,000 kw. or over) of a power supply 
undertaking—that is is to say, of an undertaking whose object 
is to supply all the requirementa (power, traction, and lighting) 
of a district extending over a considerable area. 

Essential Conditions for Commercial Success in Electricity 
Supply.—The commercial success of such an undertaking is 
absolutely dependent upon the cheapness and reliability of the 
supply. It may be urged that this is no new phase of the supply 
problem ; but the argument, though possibly correct in principle, 
is so wide of the mark in degree that if a station for power 
supply were designed on similar lines to many existing power 
stations for traction and lighting purposes, commercial failure 
` would almost certainly result. In the case of a tramway system 
the capital expenditure on the electrical equipment is not a very 
large proportion of the cost of the whole system ; large sums, 
therefore, can be, and frequently are, expended on elaborate 
and ornamental buildings, on highly finished equipment, on 
the provision of an excessive amount of spare plant, and on 
unnecessary duplication of auxiliary machinery, without 
appreciably affecting the commercial success of the system. 
Iu the case of power supply, however, there is a limit in price 
below which a supply company must keep if it is to get con- 
sumers at all. This limit is low because many large individual 
consumers are very favourably situated from a power generating 
point of view, and a power company can therefore only attain 
success by giving due consideration to the factors governing 
economical production. Reliability of supply must, however, 
take precedence over everything else, even over economy of 
production. It is imposeible to contemplate interruption cf 
supply to a manufacturer, for if this happens a power company 
has failed in its purpose. To meet this condition involves 
careful and substantial engineering design and the use of only 
the best and most reliable apparatus obtainable. It further 
involves a reasonable allowance of spare plant and renders 
essential simplicity of design and stand rd isation of details. 

Relative Importance of Power Station to Distribution System.— 
Before entering on the main object of this paper, it may be 
. useful to analyse more closely the relative importance of the 
power station and the distribution system. Since the early 
. days of the distribution of electrical energy an amount of 
attention has been directed to the power station as compared 
with the distribution system which is hardly warranted by its 
importance from either an engineering or a commercial stand- 
point. This is no doubt partly due to the fact that it is, so to 
speak, the mainsprirg of the whole system, and partly because 
the merits or demerits of its design are ever open to observa- 
tion. The importance attached to the power station probably 
accounts for the lavish and unnecessary expenditure which has 
in many cases been bestowed upon it.t It may be worth while 
to carry the suggested comparison into detail, if only because 
the conclusions to be drawn materially affect the expenditure of 
the power station itself. 

The Distribution System.—(1) The distribution system of a 
power scheme will usually consist of a three-phase supply at 


* Paper read before the Institution of Electrical Engineera. 

| When we consider that a boiler only costs £2 or £3 a kilowatt, 
and a turbine or high-speed reciprocating set £10 at the outside, it is 
. surprising to fiud power stations running out (as they still do in many 
. cages) to a total cost of £40 or even more per kilowatt. In other 
words, the mere collecting and joining together of the principal 
apparatus may cost three or four times a3 much as the apparatus itself. 


We shall omit particular 


40 or 50 cycles per second. We do not refer to the voltage, 
as this depends to a great extent upon the area covered, and 
in any case it can easily be transformed. The system of supply 
baving once been decided upon and the cables laid, it is more 
or less permanently settled for better or worse, and caunot be 
changed without great expense. (2) The expenditure upon the 
distribution system will probably, ia the majority of cases, 
amount to more than 50 per cent. of that on the whole scheme, 
especially if the consumer's installation be taken into account. 
This, whether supplied by the power company or not, is really 
part of the system, in that the company must bear the expense 
of any alteration necessary on account of change of system. 
(3) The manufacture of cables is well understood, and if they 
be properly designed and laid, they are subject to a very 
small repair account. A smaller depreciation account is there- 
fore justifiable than in the case of the power station. (4) 
Large power schemes will probably eventually consist of a 
network of transmission cables, sub-stations, and distributing 
cables, supplying all the power requirementa of a neighbour- 
hood, and drawing a supply from more than one power station, 
the latter being located where electricity is to be obtained most 
cheaply from either coal or waste products. (5) The distribution 
system has a comparatively high efficlency—probably not less 
than 75 per cent. (6) On account of the high initial cost of 
installing the distribution system, in taking up ground, etc., 
and the difficulty of making amall beginnings and economically 
adding to them hereafter, the distribution system should be, 
and generally is, put down with more margin for future require- 
ments than is the power station. On the other hand— 

The Power Station. —(1) A power station has a comparatively 
low efficiency—not more than 10 per cent. "There is thus room 
for large improvement. in the generation of power. For this 
reason the depreciation account must necessarily form a much 
higher percentage of the capital cost than io the case of the 
distribution system. (2) A power station is capable of easy 
extension without affecting in a very marked degree the 
ultimate cost. It can therefora be begun on a smaller scale. 
(3) It may pay in the future to change even the location of the 
power station, and to feed the system from some other site or 
sites where energy can be more cheaply generated. 

The Principles of Power Station Design.—It is essential for 
the designer to keep before him the two main considerations — 
reliability of supply and economy of production." The 
latter may be conveniently sub-divided into running charges 
and capital costs. Early engineers, whether civil, mechanical, 
or electrical, were justifiably content if the work for which they 
were responsible proved reliable, operating and capital costs 
being minor considerations. The necessity for low operating 
costs was next fully recognised, so much so that this considera- 
tion was allowed to overrule all others, even that of reliability— 
certainly a backward step. The fact that a project must work 
well and efficiently, and that it must do both these with a 
minimum of initial expenditure, is now realised as essential. 
No engineer can afford to disregard low capital cost, which 
is equivalent, commercially, to low annual cost. The 
importance of keeping the capital cost as low as possible, 
especially in the case of the power station, may be fully 
appreciated by a careful consideration of its characteristics 
as referred to above. We do not think it is wide of the mark 
to suggest that 10 per cent. per annum should be considered 
as sinking fund in deciding whether to spend more money than 
is absolutely necessary on any particular section of the plant in 
a power station in order to secure lower running costs. Ia 
stating this we have specially in mind the liability of change in 
the generation of power, both in method and in the location of 
the power station. The relative importance of capital cost and 
running cost may be seen at a glance for any particular values 
of either load factor, capital cost, or running cost, from the* 
curves attached (see Fig. 1). From these curves it will be seen . 
that a reduction of the capital outlay by £1 per kilowatt has a 
greater effect on the running costs than has a reduction of the 
coal bill by 6 per cent.* This applies with a load factor as high 
as 50 per cent.; it is therefore evident that for lower load factors 
the question of limiting capital expenditure becomes of over- 
whelming importance as compared with that of reducing running 
costs. There are one or two general principles which it may 
be worth while to discuss, each having special reference to 
reliability of supply and economy of production. They are: 
(1) simplicity of design ; (2) sub-division of plaut and apparatus ; 
(3) labour-saving devices ; (4) provision for extension. 

1. Simplicity of Design.—Simplicity of design is desirable 
apart from (4s well as on account of) the question of economical 
production, and, generally speaking, it may be accepted that no 
complications introduced to facilitate the repair of a breakdown 
are justified should the complications themselves increase mate- 
rially the risk of breakdown. That all the earlier station engi- 
neera should consistently disregard this axlom was perfectly 
natural, as, in view of the comparatively unreliable apparatus 
at their disposal, they were more impressed by the necessity of 
speedy repair than by the importance of avoiding a breakdown 


* On tlie basis of coal at 6s. per ton. 
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altogether. In fact, they came to regard breakdowns as 
inevitable, devoting their attention to minimising their effect 
rather than to reducing the amount of apparatus in which a 
breakdown could occur. 
justifiable in the earlier stages of the industry, has in many 
“oases been pushed too far. In some stations the designers have 
apparently set themselves the task of rendering possible every 
conceivable combination of. boiler and engine, engine and 
exciter, pump and boiler, etc. Ten years ago Mr. Ferranti 
actually practised this doctrine of simplification, more especially 
with regard to the electrical side of the station, and as an 
example of its systematic and logical application the general 
arrangement of a Ferranti single-phase board is unsurpassed. 
In the design and general arrangement of the mechanical 
portion of the station equipment the complication which 
formerly existed now appears to be diminishing. For instance, 
at one time a ring steam-main was considered necessary, 
but it was speedily realised that the inherent objections 
were very numerous, most engineers returning to the sub- 
divided straight main into which all boilers fed and from which 
all engines drew their supply of steam. Fortunately, cases of a 
burst steam-pipe in a station have been rare, but the failure of 
8 pipe or valve at full load anywhere near the middle of a main 
would probably result in shutting down the whole station, 
whether a ring main be used or not. 
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2. Sub- Division of Plant and Apparatus. —The only way to 


Fig. 1. 

remove all risk of a complete shut-down due to the failure of a 
steam-pipe is to sub-divide the boiler-house plant into a series 
of groups, each group having no connection with its fellows.* 
In fact, it is now considered imperative in a large power station 
to sub-divide all parts of the apparatus from the boiler-house to 
the switchboard into a series of units, each complete in itself. 
This is certainly essential to reliability ‘of su pply. and it is in no 
way inconsistent with economy of production. From the point 
of view of reliability of supply, if trouble is to be had with any- 
thing, it will be obtained by crowding together all kinds of water 
and steam pipes in one trench. If trouble is to be had with 
auxiliary apparatus, it will be obtained by locating it with other 
apparatus, and not sub-dividing it properly. If trouble is to be 
had with switchgear, it will be obtained by fixing many cables or 
connections for different purposes either on one panel, or in 
one partition, or in one cable trench, as the case may be. 

5. Labour-Saving Devices. It is sometimes justifiable to 
disregard the question of ecenomical production on account of 
the difficulty of obtaining labour, especially intelligent labour, 
at a reasonable price. To obtain suitable labour becomes more 
and more difficult every day, not (we hope) because the supply 
grows lesa, but because the demand increases faster than the 
supply. This matter is specially referred to, as the authors 
have found it difficult to. justify the inclusion of a great propor- 
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* When the initial capacity of a station is comparatively small and 
a cross connection is considered desirable, it should be made through a 
length of pipe having stop valves at each end, 


This line of procedure, while possibly 


tion of labour-saving apparatus by any actual calculation of 
ossible economies in capital or running coats. Take even the 


ordinary mechanical stoker ; we doubt very much if, taking into ' 


account first cost and repairs and also efficiency, this is in 
practice justifiable except in order to meet the labour difficulty. 
Certainly in the case of most coal-handling plants it will be 


found that the cost of labour saved is more than counterbalanc.d 


by the charges for interest, depreciation, and repairs. on the 
elevating and conveying apparatus. 
which the capital and repair charges exceeded by 200 or 300 per 
cent. the economy in wages—there obyiously the expenditure 
was not justified. Before expending money in labour-saving 
devices the pros and cons. of the case should be systematically 
considered. On the one side should be put capital charges, 
taken at not less than 15 per cent. on the capital cost, and 


We have known a case in 


repairs—the latter to be estimated: On the other side should ' 


be put the saving in labour. 


The expenditure may be justified - 


if the two sides balance, not otherwise, unless, of course, the 


case be qualified by the existence of special labour difficulties. 


Incidentally it may be remarked that the adoption of'labour- ' 


saving apparatus may either increase or reduce reliability of 


supply. It will increase it, in so far as the human element can 
be safely replaced by automatic machinery. It will reduce it, 


due to the absence of anyone to look after it, or to take its 
place should it break down, if the apparatus inetalled be too 


complicated. 

4. Provision for Exlension. —Fréquently in the design of & 
traction station engineers have considered it sufficient to merely 
provide for immediate requirements, or to so arrange the station 


that it is capable of extension to a certain definite number of 


additional units of specific size only. In stations essentially for 
the wholesale supply of power this does not seem suflicient. 
Not only are future requirements unknown, but it is difficult to 


foresee the type of plant which it may be advantageous to instal - 


in the future. For instance, a station made for half a dozen 


reciprocating sets would provide accommodation for three times ` 


as many turbines, in which latter case a difficulty would be met 
with in providing boiler space with reasonable lengths of steam- 
piping. This is a difticult matter to deal with. “Not only has 


one to consider the use of turbines if they are not installed in . 


the first instance, but to make a choice of the different types of 
turbine—vertical and horizontal—and to consider the further 


possibility of adopting gas- engines later. 


Effect of Extension on Capital Cost. Power stations for 
wholesale supply, if the eventual capital expenditure per unit 


sold is to be kept down, must not be designed for to-day. | 


There is nothing which increases the station capital account so 


rapidly, and prevents that gradual decrease of capital expendi. . 
ture per unit sold, which should take place with the growth of . 


a system, as alterations to existing work and rearrangements in 
order to meet increased output. 
station to avoid placing chimneys, flues, offices, and elaborately- 


It is possible in laying out a 


built brick ends so as to interfere with exterslons to either 


boiler-house or engine- room, though it is to be feared that this 
is not always done. Ia declding upon general arrangements, 
therefore, or the position of any particular piece of apparatus, 
or the size of any pipe or trench, it is essential to consider 
whether such decision is likely to affect (or to be affected by) 
future extensions. 

Having referred to the maia principles governing power 
station design, we shall proceed to discuss some of their effects 


on actual design, on the assumption that the power station. 


under consideration is for tlie supply of energy as three-phase 

high-tension current at 5,000 volts or over. To illustrate dis- 

cussion we make frequent reference to certain designa for which 

we, as engineers, are reaponsible, our justification for this course 

being that we are necessarily familiar in these cases with the 

reasons governing the detail design and the choice of apparatus. 
1. TYPE or GENERATING PLANT. 

Influence of Type of Plant on General Arrangement of Power 
Station.—Although the general design of the main building 
should permit of any type of plant being used for extension, it 
is obviously necessary to settle on the type to be adopted in the 
first instance before proceeding with the detail design of any 
portion of the structural work. While, therefore, it would 
appear the natural sequence to deal with the buildings and 
general arrangement before discussing the generating plant, 
we propose in this paper to adopt the course which would be 
followed in actually designing a generating station, and to 
discuss first the relative merits uf various types of prime movers. 
The most convenient way of doing this is to consider them in 
the order of their development—viz.: (1) slow-speed reciprocat- 
ing engines ; (2) high-speed reciprocating engines ; (3) steam- 
turbines ; (4) gas-eugincs, 


Reciprocating Engines —-Cumparisons have been sv frequently l 


instituted between the first two types and their relative merits 


so thoroughly discussed that it would serve no useful purpose to 
Before, however, proceeding to 


carry the discussion further. 
group together slow ard high speed reciprocating engines to 
compare their merits with those of the turbine, we will brictly 
touch on their chief characteristics. High- speed apparatus 
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should obviously for the same power cost less than slow-speed. 
It will, moreover, take up leas room.. Oa the other hand, the 
advocates of slow-speed engines olaim that the repair bill of a 

high-speed engine is higher and the economy not so good as 
in the case of a slow-speed set. It is only in this country that 
the questiun as between the two types has arisen at all—neither 
on the Continent nor in the United States has any progress been 
made with high-speed apparatus, and the perfection to which 
high-speed engines have brought in this country is all the 
more creditable in view of relatively slow progress in some other 
branches of the industry.* | 

Steam-Turbines.—Every year steam-turbines claim iacressing 
attention.t They have already been adopted for the largest 
new stations in this country, on the Continent, and in America. 
Opinion is, however, still divided with regard to their merits, 
and we are therefore, perhaps, justified in dealing with the 
question at some length. The present position of ateam-turbine; 
may be said to be almost entirely due to the indefatigable 
energy of the Hon. C. A. Parsons, who has laboured many 

ears on their development. A Swedish engineer, Da Laval, 
also been engaged on the subject for Besar: if not quite, as 
long. His turbine, however, runs at so high a speed (^f the 
order of 10,000 revolutions per minute) that it is impracticable 
except in comparatively small sizes, Of turbines? more recently 
placed on the market the best known is perhaps the Curtis,’’s 
which has been developed by the General Electric Company of 
America. Other types are the Rateau,"|| manufactured by the 
Maschinenfabrik Oerlikon, Zurich, and the Stumpf, W 
by the Allgemeine Elektricitäts- Gesellschaft, Berlin. In addi- 
tion to these there are various modifications of the Parsons 
turbine manufactured by different firms. 

Advantages of Steam -Turbines.— Whether the final form of 
turbine will be of the Parsons type, or whether it will be 
modified by the use of expanding nozzles or by other device, 
it is impossible to say at present. The turbine har, however, 
already reached such a high standard of efficiency compared 
with that obtainable within the temperature limits that unless 


* See Proceedings of the Institution of Civil Engineers, vol. cli.: 
High-Speed Electrical Generating Plant, by T. H. Minshall. 
According to figures recently published, high-speed engines have been 
built with a consumption of only 16lb. of water per kilowatt-hour 
( at 200lb. and eg. F. of superheat)—which figure will bear 
comparison with the very best slow-speed results. 

+ See paper before the Municipal Electrical Association : ‘‘ Steam- 

Tarbines,” by 8. E. Fedden, July, 1902. Also Some Notes on Steam 
Turbo-Electric Generating Plants,” by Geo. Wilkinson, before the 
Toei Local Section, Institution of Eleotrical Engineers, O:tober, 
1903. 
+ The only turbines of large siae which have been running any con- 
siderable time are thoee of the Parsons type made by O. A. Parsons 
and Oo., though the Westinghouse Company and Messrs. Brown- 
Boveri (who manufacture the Parsons turbine under license) have 
also started up some large turbines within the last 18 months. The 
o owie table gives a few particulars of the various types of steam- 
turbines : 
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blades to each set of 


© 


— —— —— —— 


Curtis . 1, 500 750 400 4 


| | expanding ne z7les. 


| | Expanding 1 CI es, 

N single disc, buckets 
Stumpf. 1, 500 $000 1,400 1 Ecl lak “og Pelton 

| | | wheel. 

| | | | Expanding Lozzles, 

| | single disc, drivis 
De Laval 200 10,60€ 1,400 1 | ] dynamo through 

! ' | helical gearing. 
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§ See Proceedinys of the American Philosophical Society of Phila- 
delphia, April, 1905. The Curtis Steam-Turbine, by W. L R. 
Emmet. 

See paper by Piof. Rateau before the Conference of the Institution 
of Civil Engineers, June, 1905. (Engineering. July 5, 1903, sey.) 

* With the exception of those of the Parsons type, all turbines have 
some form of expanding stationary nozzle, 
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these limits“ are themselves largely varied Mwauld seem to 
resolve itself almost solely into a question of fiat cost. 
Turbines of any type obviously possess certain inherent advan- 
tages over reciprocating engines—they are cheap, simple, taka 
up little room, and have no vibration. If, therefore, they can 
be made to run with reasonable economy in steam consumption 
and repairs, they fulfil the essential requirements for power 
supply ss enumerated in the introduction much more effectively 
than can the best reciprocating engine, whether high or low 
speed. ‘* Reliability of supply is met by their simplicity of 
construction, which also results in a amatt repaic bill and a small 
labour bill for operation. Esonomy of production” is met 
(a) by their low first cost (which is farther helped by the small 
space ocoupled, a cheap foundation, and absence of vibration) 
end (b) by their economy in operation and saving in repairs, oil, 


and labour. 
(To be continued.) 


DISCUSSION. 


Mr. J. H. Barker remarked that he had the honour to be connected 
with the installation of the first turbine at the Neptune station. He 
was surprised to find that after producing alternating current the 
distribution was effected on the direct-current system. Mr. Merz 
credited manufacturers with getting £10 por kilowatt for their engines 
and dynamos, but those halcyon days had passed; £6 was now a 
good price for engines of such small capacity as 500 kw. or 600 kw. 
In regard to cost per kilowatt of plant installed, town councillors lost 
s'ght of the actual coet per unit of interest and redemption. Nobody 
could tell what this would be at the end of, say, 15 or 20 years. The 
authors, he was pleased to see, had laid great stress on this point. 
He agreed with the authors in their partial condemnation of labour- 
saving devices. So long as the consumption of coal is not more than 
1-14 tons per hour per man, more steam could be obtained by hand- 
firing than by any automatic stoker. He recently had occasion to 
compare cha! erie! engines and turbines somewhat closely, and 
was now deligh to see that the engineer who represents 
what was the exemplary reciprocating ergine had become a 
strenuous advocate of turbines. e turbine builders had scored at 
Newcastle. Referring to the figure given in the steam-consumption 
test, he was rather at a lose to know what '' calculated steam meant. 
He considered that the turbine in question had scarcely had justice done 
to it. This turbine, when designed, had a nominal capacity of 1,500 kw., 
which had since been raised to 2,000 kw., and a sister turbine for the 
eame castings had been put in at Neptune Bank to do 2,500 kw., at 
wh'ch output the stem consumption would be 161b. per kilowatt-hour., 
He would like the authors to give some figures in regard to the power 
needed for moving the immense quantity of circul iting water from the 
river to Oarville, Perheps, too, as Mr. Merz had been to Chicago, he 
could say something as to the results obtained from the Curtis turbine, 
of which conflicting reports were to haud. 

Mr. J. H. Rosenthal said that the paper was one of the most 
practical he had ever listened to, because it summed up the position 
in which the appliances for ucing energy stood to-dey. The piper 
might have been entitled How to Do It." TheOarvillo was the first 
installation to his knowledge in which an effort had ben made to 
bring the cost of the installation down to the lowest possible lidit 
consistent with good, durable AED 3, and that was a matter of vital 
importance to the electrical industry. Mr. Merz's deeign had 
made the subject of a greas many imitations, the most important g 
the new 20,000-kw. station of the Paris Metropolitan Railway. e 
only difference in this case was that the economisers are arranged in a 
floor above, instead of in a line with the boiler-houtes, The steam- 
pipe detign at Oarville was a very practical and satisfactory one, and 
he thought it would not belong before the importance of designing 
steam-piping plant with only a few parts which were alike, and ence 
interchangeable, was recognised. : 

Major-General Webber remarked that the paper gave little atten- 
tion to the sul-ject of distribution, but be would like to remind Mr. 
Merz that three or four years ago the latter gave evidence before a 
Parliamentary Committee that the stations then in course of erection 
at Newcastle would cost £20 per kilowatt installed. There did not 
appear to be any complete justification of that figure in the paper, and 
he would like the author, if he could, to give in his reply the total 
coste of the Carv.lle works when completed. He thought the most 
interesting part of the paper was that relating to the cost and mode of 
distiibution, which he hoped would be discussed. The authors’ views 
upon automatic devices in the feeder circuits and in machine circuits 
were admirably expressed, and he trusted that engiaeers, and young 
engineers especially, would study the difficulties that had yet to be 
overcome in regard to these. ; 


* The principal sources of loss in a turbine are leaksge, eldy or flaid 
friction, and incomplete expansion. It is safe to sasun e that in no 
turbine will this he reduced to below 15 per cent. We may, therefore 
assume that the best attainable result is that the turbine should return 
as useful work 85 per cent. of the total en oontainod in steam 
between specified boiler and condeaser tempe:&tures. A‘saming the 
efficiency of the dynamo, iucluding the losses in bearinge, excitation 
slip-rings, oil-pumps, stc., to be 90 per cent., then one kilowatt-hour 
in the switchboard will, with steam at 200lb. pressure superheated 
200deg. F., and with a condenser temperature of 100deg. F., require a 
consumption of 11 85ʃb. of steam (from Rankine’s formula). Turbines 
have already been constructed consuming 14:5lb. of steam per kilo. 
watt- hour at full load with a steam pressure of 190lb. superbe ated 
200deg. and with 27 9in. of vacuum in the oondenser, so that future 
developments must he looked for rather in higher efficiency at low load 
and in the adoption of higher pressure or greater super heat. 
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Mr. G. L. Addenbrooke congratulated the authors upon the lines 
they had chosen in dealing with such sn extensive subject. Every- 
body would agree with almcst all that was said in the paper. He was 
gad to see that the authors had calle i attention at the outset to the 

t that electric power supply was a commercial undertaking. It 
was a commercial undertaking in a wider sense than many other large 
systems—such as waterworks or electric lighting. In the latter prices 
could bs adjusted in their relation to cost; but it was not so in the 
case of electric power supply, because this sought to supplant some- 
thing already existiog. It was not a question of sentiment. If 
the power could not be supplied at a price which gave advan- 
tages over local or other generation, the power station would not 
get business, Oapital cost represented an even more important point 
than works’ cost. One point the authors had not dealt with was the 
question of condensation and condensing water. On steamers water 
was always available, but it was astonishiug what a serious matter it 
became when condensing water had to be provided for a large power 
station —thus, a 10,000-kw. plant required a million gallons por hour. 
Even when near a river a great amount of care and attention was 
requisite, especially in the case of tidal waters.  Alluding to Mr. 
Merz's curve in Fig. 1. he considered that greater accuracy would have 
been securel if the line representing coal had been curved instead of 
straight. This difference might not be great with coal at 6s. per ton, but 
when more expensive the line would be a little higher at the lcw power 
factors. Applying this curve to actual costs, be remarked that Mr. 
Merz had not allowed for administration. This was a delicate matter, 
but it would be well to remember that this item amounted to an 
appreciable sum. He would like to ask Mr. Merz whether his table 
re to units generated or units sold. Having had something to do 
with a power station in the South of England, where the higher price of 
coal rendered the value of gas-engines greater, he had had to go carefully 
into the qusation of the relative costs «f generiting power. He bad 
come to the conclusion that the only saving with gas engines was in 
the coal bill. " 
greater. Assuming that gas-engines realised all that their advocates 
claim, the result would be a difference of something like 6 per cent. in 
the price at which energy could be supplied, or an increase of 1 per 
cent. in the dividend on the ordinary shares, if the same price was 
obtained for the energy. He inclined to the view thst steam plant 
could be laid down without much fear of being superseded by gas, at 
any rate for some time. 

Mr. A. Lupton would he very glad if the autnors would fill up their 
balance-sheet in regard to the relative costs of gas-engines and turbincs. 
The cost of fuel was shown by the disgram—'15d. per unit —aud was 
not a very large item ; bnt ıt would be of importance if it could be 
reduced to ni], as certain gas engineers claimed it could be. The fuel 
consumed in a gas-engine was one-half of the amount required in 
a steam plant, if there was no ssl» of by-products. If these 
were sold, they were worth as much as the first cost of the 
fuel, so that the latter disappeared fiom the balance - she-t 
The authors had dismissed gas-engines as unwortby of entering into 
the competition. If they would not do the work, as the authors 


stated, the question was s tiled in regard to them; but he knew of 


large firms in the North who were prepared to state that gis-engines 
are capable of doing and actua ly do the work ss well as any steam- 
engine. Referring to Mr. Addenbrooke's estimate of the respective 
results, be considered that the margin of 1 per cent. ia the dividend a 
vital matter, as the 1 of whether a company paid 4 per cent. 
or 5 per cent. made all the difference to its success. 

At this stage the discussion was adjourned until the next meeting. 


TRADE NOTICES AND NOVELTIES. 


Polyphase Induetion Motors. 


We have received from Mes rs. Griffith and Biliotti, 8, Juhn- 
Street, Adelphi, Strand, W.C., a copy of their price-list of type 
W. R. polyphsse induction motora for outputs ranging from 
2 h.p. to 50 h.p. A notable feature in regard to these motors 
consists ia that, contrary to us.al practice, the slip-rings are 
inside the bearing, thus affurding complete protection to all 
revolving parts, while the use of carbon brush:s reduces the 
wear of the rings to a minimum. 


Electric Welding. 


We note that the Electric Welding Compauy, Limited, 
28, Bisinghall-street, London, E. C., have adopted the picture- 
postcard method of advertising. Attention is called to their 
electric welder’s ‘great range of usefulness by a group of 
miscellaneous parts which have been operated upon. 


Electrical Recording Anemometer. 


A list recently issued by Messrs. Negretti and Zimbra, 
38, Holborn-viaduct, London, E.C , illustrates and describes a 
recording anemometer designed to record the velocity of the 
wind electrically—that is to say, the recording apparatus may 
be placed indoors and connected electrically with the cups out 


of doors. 
Automatie Cut-Off Switch. 

From the Electrical Company, Limited, 121-125, Charing 
Cross-road, W.C., we have received an illustrated description 
of their automatic cut-off switch fur shop windows, lamp signs, 
etc. By fitting one of these switches in circuit with the lamps, 
windows can be kept illuminated for any length of time, at 
the expiration of which the automatic gear comes into action 


light section L catalogue. 


The capital cost, as thiogs stood at present, was rather. 


' and switches off the lamps. The zd ip consists of an 


ordinary alarm clock in combination with an S.P. awitoh of the 
firm's Royal type. The clock will go for 24 hours with one 
winding, it being set during the day to switch out at any desired 
time the same evening. This article is at once simple and 


cheap; it should certainly prove useful to up-to-date shop- 


keepers. - N 
Accessories. 
Mr. G. Braulik, 217 and 218, Upper Thames-street, London, 


E.C., has just issued a revised list supplementary to his eleotric 
This list deals with lampholders, 


ceiling roses, cut-outs, tumbler and main switches, pear switch 
and fusebosrds, wall and floor plugs, wood blocke, counter- 


weights, etc. ; 
Air-Lift Pumping. | 
From Messrs. W. H. Bailey and Co., Limited, Albion Works, 
Salford, Manchester, we have an illustrated pamphlet describing 


their improved air-lift system. With this system it is ible 
to raise water from wells and boreholes by compressed air with- 
out the use cf any valves or moving parts in the well. Its 


successful operation is not affected by the presence of sand or 
other solid matter ia the water, and it may be arranged to 
operate one or more wells from one central air-compreesor, 
regardless of distance or location. | 

Metallic Packing. AE 

We have recently received from the United States Metallic 
Packing Company, Limited, Soho Works, Bradford, a copy of 
the latest edition of the booklet dealing with their metallic 
packings. The increase in the volume of this publication from 
year to year is very marked, due to fresh additions to the 
collection uf appreciative lettsrs received by the firm from all 
parts of the country. Io some cases their cliente, we note, have 
had the packing in service for over 12 years, working day and 
night. Regarded as a whole, the letters in question furnish 
remarkable testimony to the value of the firm’s speciality. 

Open Are Lamps. . 

One of the latest pamphlets issued by the British Thomson- 
Houston Company, Limited, illustrates and describes the firm's 
open-type arc lamps. We are told that the company now manu- 
facture at their Rugby works a high-grade open-arc, double- 
carbon, focussing lamp, which is specially designed for street- 
lighting. The standard lamp is fur continuous current and takes 
10 amperes. Bit lamps to burn in series on rectified circuits 
can also be supplied to order. 


Water-Gauges. 

S«veral types of water-gauges for steam-boilers are dealt with 
in a list recently issued by Messrs. W. H. Bailey and C», 
Limited, Albion Works, Salford, Manchester, who olaim 
important advantages espéciilly fur their Vivaxo" gauges. 
The list is well worthy the atteution of engineers who may be 
troubled with defective fittings of the class 1a question. 


Fireproof Cable. 


The St. Helens Cable Company, Limited, Warrington, 
announce that they are in a position to supply the electrical 
trade with a fireproof cable. The following are a few of the 
properties of this cable : (1) a flame, or even an arc, playing on 
a piece of this cable cannot set fire to it; (2) on withdrawing 
the flame, the cable is not only not alight, but not even glow- 
ing ; (3) the fireproof properties of the cable-are not affected 
by its immersion in water, as the fireproofing materials are 
insoluble. It is hardly necessary to say anything as to the 
special uses for this cable, as switchboard and cable subway fires 
are only too frequent. The firm’s vulcanised-rubber and dialite 
insulated cables are made up in this manner at a very moderate 
increase in price. 


NEW COMPANIES REGISTERED. 


British Electric Separating Company, Limited. — Capital; 
£30,000, in £1 shares. Object: to uire the business of tin 
strippers now carried on at Swantes by the British Electric 1 
Company, Limited, to adopt agreements with the old company an 
R. P. Pike (the liquidator thereof), and with H. A. Leaver, and to 
carry on the business, Registered office: New Cut; road, Swansea. 

Lodge Electric Light and Power Company, Limited. p 
£3,000. Object: to acquire the business now cartied on by H. Lodge 
at 4, Whitworth-chambers, 8a, Lord-street, Liverpool, as the pate 
Electric Lighting Company, and to carry on the business of an electric 
light and power company in al] its branches, Registered office : Central, 
buildings, 41, North John-atreet, Liverpool. 


Liens Registered. 


British Tramways and General Construction Company, 
Limited, London, E.C.— Charge registered April 22, for an indefinite 
amount, the instrument being stam to cover £120,000, to the Bank 
of Ireland. Secured on the uncalled capital, the undertaking, and 
all the property, present and future, : 
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FORTHCOMING EVENTS 


Fripay, May 6. 
Iron and Steel Institute. —At 10.30 a.m., annual meetirg (en- 
tinued). At 7 p.m., annual d noer, Hotel Cecil. | 
Physical Society. At 7.45 p.m., council meeting. At 8 p.m., 
An Experiment with Lub. icating Oil," by Mr. W. A. Prices: 
„Some Instruments fer the Measurement of L. rg3 and 5 nall 
Alternating Currents,” by Mr. W. Duddell ; and an exhib t'oa of 
Apparatus from the National Physical Lalora‘o: ies (date changed 
from May 13) 

Sonth-Western Polytechnic, Chelsea, 8.W.— Distribution of pr zes 
by Lord Cadogan, K.G. 


SATURDAY, May 7. 
South-Westorn Polytechnic. - At 1.10 p.m , couversazi ne, leztures, 
and demcnstrations. 
Association of Municipal Epgineers.—At Newcastle, general 
meeting. 


MON DAV. May 9. 

Faraday Soolety. At 8 p.m., '' S udies ia Viscosity,” by Mr. C E. 
Fawsitt, D. S., Pb. D, and The Electrolytic Oi lation of 
Anthracine," by Mr. Alberto Fontani and Mr. F. Mollwo Perkin. 

Institution of Mechanical Engineers. — Graduates“ A:sociition : 
'* A Method of Locomotive Valve- Setting,“ by Mr. G. C. Schultz. 

TuEspay, May 10. 

Royal Institution.— At 5 p.m., '' Meteorites,” by Mr. L. Fletcher. 
(Lecture II.). 

Institution of Electrical Engineers. — Glasgow Sect'on: At 8 p. m., 
annual general mecting. orporation Tele phones, by Mr. A. R 
Beanett (adjourned discussion) ; .‘‘ Elestrie Hauling Machinery 
for Collicries and Allied Purp:s:s," by Mr. Maurice Georgi (reply 
to discussion). ; 

WEDNESDAY, May 1l. 

National Electrical Manufacturers’ Association, —At 7 p. m., 

annual dinner at the Hotel Cecil. 


THurspay, May 12. | 
Institution of Electrical Engineers.— Ordinary eneral meting at 
8 p.m., at the Society of Arts. Paper on The Steam-Turtiae 
as Applied to Miectrical Engineering," by Messrs. Pa sons, 
Stoney, and Martin. : 
Junior Institution of Engineers.—At 6. ., Visit to Great 
Northern, Piccadilly, and Brompton Railw 25 ^ Works. Brompton. 
road. 
FRIDAY, APRIL 13. 

Institution of Electrical Engineors,—Dublin Section : At 8 p.m.; 
ordinary general meeting. 
Royal Institution —At 9 p.m., 
hy Mr. M. H. Spielmann. 
Eleotrioal Engineers (K E.) Volunteer Corps. —At 8 p. Me at 

Headquarters, Bohemian concert. 


“The Queen Victoria Memorial," 


Association of Municipal Eaglneers.— The fol'owing prospective 
arrangements for meetings have bcen fixed: Buxton, May 20 
ani 21. 


Incorporated Municipal Electrical Association.—Ninth annual 


convention, Derby, No:tiogbam, and Sheffield, June 29 to 
July 2. 

Institution of Mechanical Engineers. - Chieago Meeting, May 31 
to June ð. 


British Association of Waterworks Engineers.—Annuil meeting, 
June 9 and 10. June 11 18, visit to Belgium. 


" a 


Mr. Harr I A, Harding, draughteman to the metropolitan borough 
of Bermondsey electricity and destructor department, who has been 
appointed as chief assistant electrical engineer to the Leatherhead 
Electiisity Supply Company, was accorded a most hearty send-off by 
the staff of the above department, and was presented with a handsome 
case of pipes and a fountain pen as a token of their esteem and good 
wishes for his welfare. Mr. Harding previous to taking up his 
appointment in Bermondsey was with the Weston-super-Mare 
electricity department and the Brush Electrical Eugineering Company. 
He also served with the Electrical Engineers in South Africa. 

Colonel J. J. Mellor, the chairman of the Metropolitan Railway 
Company, has resigned owing to failing health, and is succeeded by Sir 
Charles M'Larep, Bart., M.P., formerly deputy-chairman. Nir Charles 
is also deputy-chairman of the Harrow and Uxbridge Railway, and a 
director of the Brecon and Merthyr Tydfil Junction Railway. 

Mr. Cecil E. Lugard, who has for several years been chief of the 
electrical department of Messrs, Ashmore, Benson, Pease, and Co., 
Limited, Stockton-on-Tees, has now entered into practice as a con- 
sulting ele trie il engineer at Ficld’s-buildings, Middlesbrough. 

Mr. J. W. Hame, assistant electrical engineer to the Wigan Cor- 
poratioa, has resigaed his position, having obtained the appointment 
of chicf assistant clectrival engineer to the city of York. 

We are informed that Mr. J. A. Smeeton has resigaed his position 


with Arthur Koppel, 27, Clement’s-lane, E. C., and has joined the staff 


of Messrs. Richardsons, Westgarth, and Co., Limited, Hartlepool, 
Middlesbrough, and Sunderland, as manager of their London oftice. The 
latter firm are opening new offices at 9, Gracechurch-street, and will be 


fully represented for marine and electrical engineering, turbines, turbo- 
generators, gas-engines, eto. 


NEW COMMITTEES. 


ABERDARE. — Lighting : Messrs. J. Bucknell, J. W. inis w. T. 
Morgan, W. Rees, D. Jackson Thomas, Rev. J. Morgan Jones, Mesara, 
D. Davies, T. Lewis, T. Walter Williams. 

ALNWICK.— Light ini, 5 Market, etc: 
Douglas, Hume, Hindmarsh. 

AmBLF.—Finanee, Lighting, and Allotinent: 
Duncan, Leighton, Pratt, and Rutherford. 

BRoApsTAIRS AND Sr. PkTER's.— Lighting : 
Posnett, Reed, Brown, and May. 

EvnNHAM.— Lighting and Town Hall: 
Keats, Lawrence, and Jacques. 

BUXTON. — Electricity: Councillors Salt, Banks, Smithurst, Lane, 
and Mill. 

CHEADLE AND GaTLEY.— Trai ys : Messrs, J B. Cairnie (chair- 
map) G. Board, J. Robinson, W. H. Platt, W. H. Oross, and 
De. Wilson. 

DRIGHLINGTON — Water and Lighting: 
man), Varley, Fairburn, and Clayton. 

EritH.—Electrie Lighting aud Tramways: Messrs. 
Masson, Stallwood, Everett, Grey, Vickery, and Wren. 

FELIXSTOWE — Lighliny : Messi s. Clarke, Croydon, Fisk, Thurman, 
Warner, Woodmancy, and Wawman. 

FINCHLEY, —Elvctricit: Councillors Stockton, Boggon, Ashby, 
and Royston ; with the co-opted members, Messrs. Gough, Arundel, 
and Jenkias. 

FRIERN BARNET.— Liyhting : 
and Whitten. Liyht Railways: 
field. Electric Lighting: 
Whitten, and Worrall. 


Messrs. Scott, Moore 
Messrs. Earnshaw, 
Councillors Ford, 


Messrs. Cox, Ohampion, 


Councillors Smith (chair- 


Johnstor, 


Councillors Hales, Sweetland, Elliott, 
Councillors Hales, Elliott, and Max- 
Coun illors Maxfield, Hales, 'Sweetland, 


HARPENDEN. — Liyhting: Captain Lydekker, Messrs. R. N. 
Christie, A. T. H. Putterill, W. Scars, and W. King. 

HovLAKE AND West KiRnv.— Electric Supply: Messrs, Allen, 
Bird, Earl, Gritlitb, Latta, Smith, aud Sutton. 

HunsT. — Tramways: the whole Council; Councillor Marsden 
(chairman). Lighting and Finanre: the whole Oouncil ; Councillor 
Pleasarts (-hairman). 


J— KINGSTEIGNTON. — Livhtiny and Fountain: 
Butland, Ward, Howe, and Knowles. 

NORTHALLERTON. — General en! Lighting : 
Biitton (chairman), Eaton, Guthrie, and Stockdale. 

PENGE. — Tranorans: Messrs. Culver, Grant, 
Richardscn, and Prakett. 

Ranstock.— Lighting, Fire Brigade, and Roads: Chairman, vice- 
chairman, Messrs. Biggs, Coombe, Mattick, Orchard, and Aylesbury 

RAMSBOTTOM. — Lighting: Messrs. Cunliffe (chairman), Elton, 
Wilkinson. and Foster. Lfvetricity and Trams: Messrs. Ashworth, 
Girnett, Wiikin«on, and Stockdale. 

RAWMARSH.— TT: Councillors Bennet“, White, Hall, Spick, 
Bamtorth, and Rose. 

FCALBY, - N;, and Lighting: 
Biclby, Brown, and Boddy. 

SHEPLEY. — Liyhting: Councillors King, 
Matthews. 

SiriLpox,— Electric Légh!ing: As lefore, with the addition of Mr. 
Tulley. 

SLAITHWAITE. — //ighirays and Bitan: Councillors Garside 
(chairman), Dean, Beiumont, Va ley, Cotton, Coates, and Freeman. 

SLoucu.— L 209 and (General Purposes: Mr. Godfrey (chairman), 
Messre. Rendell, Berry, Bowyer, Goodchild, Jackaman. 

TIPTON. — Zranorans and Electric: 
Robbins, Stanton, Hawkins, 
Doughty. 

WATFORD — Electrice Light: Messrs. Benskin (chairman), Buck, 
Feilden, George, Southam, Staples, and Trewin. : 


Messrs. Yeoman, Sharp, 
Messrs. G_rdiner, 


Grose, Greetham, 


Councillors Hurd, Rudgard, 


Bray, Armitage, and 


Earp, Maneell, Richards, Salter, and 


APPOINTMENTS VACANT. 


Foreman, Incia, Government telegraph worksh«ps, Alipore, 
Cal: utta. Age rot to cxe ed 30 years. Engagement for three years, 
with option of «xteneior, if app oved by Government. Salary, Rs. 500 
pr mersem, rising by annual increments of Rs.25 to Rs.450 per 
mensem. A second-class passage provi ed from and to Eogland at 
the expiration of three years. Applicant should be a min thoroughly 
cos versant with light machioe shop and tool-making work (the class of 
manufacture being electrical instruments’, able to des gn and supervise 
the makiog of tools for special purposes, and set up automatic machines 
forrerew-cuttirg, et A goed knowledge of millirg machines is also 
essentiil, Form of app ization and further particulars can b» obtained 
hy applying, ia writing, to the Director-General of Stores, India Office, 
London, 5 W., by May 10. 

Telephone Sales Manager for large manufacturing firm. Sund 
teshvical knowledge essential. Apply to G 27, Contract Joe rna? 
Office, 139-140, S uisbury-ecurt, Fleet-street, E.O. 


Foreman, mc:hanical section, Ipswich tramways. Salary £140 per 
annum, Applications by 2órd inst, See advertisement. 


Councillor -Powell air 
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LEGAL INTELLIGENCE. 


KERSHAW y. LAWSON. 


In the King’s Bench Division on Saturday, Mr. Justice Kenned 
heard an action brought by Mr. W. J. Kershaw against Mr. H. J. 
Lawson to recover £200 on a bill accepted by the defendant, which 
was dishonoured on presentation. 

Mr. Norman Craig stated that in 1901 the plaintiff end two other 
gentlemen obtained a provisional order from the Board of Trade tor 
the construction of a light railway in Warwick and Worcester, and 
formed s limited company. In March, 1902, the promoters agreed to 
sell their interest in the order to the Electric Tramways and Main- 
tenance Company, Limited, which was controlled by the defendant, 
who used it for the purpose of bringing out different ventures. The 
purchase price was £4,325, payable by instalments. In the event of 
the failure of the assignees to perform their obligations all mone 

id was to be forfeited; so that the assignment was conditional. 

ree hundred and fifty pounds and £650 was peid, and then definite 
default was made. In June, 1903, judgment was obtained for £2,249, 
notice of forfeiture of the money paid was given, and a petition to 
wind up the Construction Oompany was filed. This was adjourned 
from time to time to enable a scheme for the resale of the provisional 
order by the defendant's company to be carried out. The negotiations 
failed, and then the defendant suggested a compromise. It was 
eventually agreed, on Oct. 27, thet the promoters should abandon the 
winding.up petition, that they should retain the order, and that Mr. 
Lawson should psy them £50 cash, and give them two bills for £200 
each, at three aud six months. 

Mr. Ashton Cross said the defence was a denial of the allegation 
that Mr. Lawson agreed that the promoters should retain the order, 
and the whole question for his lordship to decide was whether the 
property in the order was in the promoters or in Mr. Lawson. 

After hearing evidence, His Lordship upheld the plaintiff's case, 
and judgment was accurdingly entered for the amount claimed, with 
interest and costs. 


COMPANIES’ MEETINGS AND REPORTS 


BLACKHEATH AND GREENWICH DISTRICT ELECTRIC 
LIGHT. 


A general mceting of the 44 per cent. debenture stockholders was 
held at Winchester House last Friday to consider a resolution 
sanctioning certain modifications of the rights of the stockholders or 
trustees, propos d by the Company and recommended by the trust ces, 
and authorisirg the latter, with & view to effecting such modifications, 
to concur with the Company in executing a supplemental trust deed, 
providing, amongst other things, for an inorea e in the nominal amount 
of debenture stock. Mr. Henry R. Belton, one of the trustees for the 
debenture holders, prisided. 

Mr. H. St John Winkworth, one of the directors, explained the 
altered position of the Company which had caused the Board to make 
the proposal to the debenture stockholders. He said that when the 
debenture issue was made, the capital issued and paid up was 101,200 
ordinary shares of £1 each, and the authorised emount of the debenture 
issue was limited to £120,000. There had since been issued £50,000 


of 7 per cent. cumulative preference shares. The Company had since |. 


aequired the undertaking of the Lewisham Company and the pro- 
visional orders for Lewisham and Penge, and an agreement had been 
entered into, conditional on the approval of the Board of Trade, 
for the purchase of the undertaking of the Crystal Palace District 
Company, which would more than double the original area of supply. 
The Company's Act of Parliament obtained last year also authorised the 
supply of electricity in bulk to authorised undertakers for use outside the 
area of supply. In theee circumstances, the financial arrangements made 
for the smaller area were unsuited for the extended area. The directors 
consulted the brokers, who had expressed the opinion that the following 
terms would be both equitable to the Company and likely to irduce the 
debentgre holders to convert —namely, to give to the debenture holders 
the right to convert their debenture stock immediately into 7 per cent. 
preference shares at par, or, in the alternative, to take for £100 of 
their present debenture stock £125 of a new 44 per cent. first 
mortgage debenture stock, the amount of which to be limited to the 
amount of share capital for the time being subscribed. The directors, 
therefore, made the proposal which was recommended by the trustees. 

The Chairman said that the trustees had induced the directors to 
insert in the trust deed a provision for depreciation, which, by main- 
taining the assets of the Company, was equivalent to a sinking fund. 
They had no hesitation in recommending the debenture stockholders 
to consent, under thoee conditions, to such an enlargement of the 
mortgage as was proposed, and which was limited to the paid-up 


capital of the upy. 

e number of debenture stockholders present being insufficient to 
constitute a quorum, the resolution could not be voted upon, and the 
matter was adjourned for a week. The meeting informally signified 
its approval of the proposed modifications. 


BROMLEY ELECTRIC LIGHT. 


The annual general meeting of the Bromley Electric Light and Power 
4 any was held on Monday evening, Mr. F. E. Gripper (chairman) 
pres . 


The directors’ report stated that the progress made by the Company 
during the year had been very satisfactory, the lamp connections 
having increased from 35,748 to 47,030. e sale of current had 
increased from £7,938 to £9,843. 3s. 8d. The works had been main. 


tained in good order and repair, and during the year large additions 
had been made to the generatiog plant to meet the increased demand 
both for light and power. The result of the year's trading, including 
the balance of £147. 10e. 1d. brought forward from last year, and 
after allowing for bad and doubtfal debts, showed a profit of £7,146. 
18s. 6d., and after payment of debenture and loan interest, etc., 
amounting to £2,845. Os. 8d, the amount available fur dividend was 
£4,208. 174, 10d. An interim dividend at the rete of 4 per cent. per 
annum was paid for the half-year in October, and the directors recom- 
mended the payment of a farther dividend for the last half-year at th e 
rate of 6 per cent. per annum, making a total dividend of 5 per cent. 
for that year, thet £1,500 be placed to a reserve fund fcr the renewal 
of plant, and that the expenses in connection with new issue of capital, 
amounting to £173. 65., be written off, leaving a balance of £55. 
3s. 6d. to be cariied forward to the next account. During the year 
4, COO new shares had been issued and subscribed for. 

The report of the Ohislehurst Electric Supply Oompany, Limited, 
stated that the number of lamps connected up to Deo. 31, 1903, had 
increased from 8,329 to 10,819, ard the gross revenue from £2,3€5 
to £2,892. Including £19. 43. 5d. brought forward, the net 
revenue account showed a profit of £1.072. 15s. 6d., which 
after paying interest on debentures and loans left a balance of 
£735. 14s. The directors recommended the payment of a dividend at 
the rate of 3 per cent. free of income tax, that £250 be placed to 
reserve fund for renewal of plant, and that the balance, £38, 98. 3d., 
be carried forward. 

The Chairman remarked that the increase of lamps was the largest 
the Company had had, and as building was going on in all direction e, 
there was a tendency to connect more lamps every year, so that the 
Company must continue to grow. According to the report, the lamp 
connections numbered 47,030, but this had now been increased to over 
50,000, which number was reached within the last fortnight. They 
had had put down a very large engine and dynamo—one twice as large 
as they had ever had before. Large new boilers had also been pat in. 
The actual amount of expenditure showed an inorease of about 20 per 
cent., but at the same time their lamp connections had increased to the 
extent of 33} per cent. The year's trading showed a profit of 27,143, 
as against £5,600 last year. and after paying their debenture and loan 
charger, the amount available for dividend was £4,298, compared with 
£3,400 last year. The prospects for the coming year encouraged the 
directors in the belief that they would be able to go up a step in their 
dividend next year, especially as the estimated protit for the first three 
months of the year was nearly £500 more than for the first three 
months of last year. The working costs had already been reduced to 
such a low figure that he did not think they hed much prospect of 
reducing them much more. Last year the units were generated at just 
a shade over 2d., and this year the cost worked out at 1 9d., showing 
a reduction of 5 percent. A special meeting of the direotors would have 
to be called within the next two or three weeks to pass a formal resolu- 
tion allowing the amount of debentures to be increased. In conclusion, 
he moved the adoption of the report and scoounts, and the payment of 
a dividend st the rate of 6 per cent. for the half-year, making a total 
dividerd of 5 per cent. for the year. 

Mr. Gristed seconded the motion, which was carried unanimously. 

The two retiring directors, Messrs.” Gristed and Taylor, and the 
auditor, Mr. E. E. Price, were re-elected, and the remuneration of 
directors and auditor fixed. 


NEW GENERAL TRACTION. 


An extraordinary general meeting of the members of the New 
General Traction Oompany, Limited, was held at the offices of the 
Company on the 28th ult. . 

The Chairman explained that, in connection with the issue o 
£80,000 prior lien bonds, it had been deemed best to substitute the 
word issued for ''subecribed " in the articles of association, so that 
there might be no question of illegality in connection with these 
bonds, as the articles provided that the pic ic a ti of the 
Board should not exceed the ‘‘ subscribed” capital. e funds were 
required for traction work. The Ohairman moved a confirmatory 
resolution, which was seconded by the Hon. A. G. Brand, and carried 
unanimously. It was also resolved that the seal of the Oompany be 
affixed to a contract with the Coventry Electric Tramways Company 
for the construction of new tramways and the reconstruction of part 
of the Coventry Company's existing tramways. 


ANGUS ELECTRIC LIGHT AND POWER. 


The second annual img, Pid the shareholders of the Angus Electric 
Light and Power Company, Limited, was held at Montrose, Dr. Stone, 
chairman of the directors, presiding. Particulars of the report appeared 
in our issue of thc 22nd ult. | 

The Chairman said that the Company had during the past year 
added about 100 h.p. of motors. With the increase of motor Ive 
there was & corresponding decrease in their working expenses, and they 
were in & position to supply about three times the power that was at 
present used. 

Ex-Provost Soott seconded the report, which was adopted. 


BRUSH ELECTRICAL ENGINEERING. 


The directors in their report for the year ended Dac. 31, 1905, state 
that the profit and loss account shows a gross profit of £72,663. Bs, 3d. 
General charges, maintenance, interest on debenture stock, and £6,500 
carried to depreciation reserve fund, absorb £44,605. 16s. 10d., leaving 
a balance of net profit of £28,057. 11s. 6d., which the directors recom- 
mend be appropriated as follows: to dividend at the rate of 6 per cent. 
per annum on preference shares for the year ended Dec. 31, 1903, 
£18,000 ; to general reserve fund, £7,000; to balance carried forward, 
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£35,057. lle. 5d. If the shareholders adopt this recommendation, the 
general reserve fund will then stand at £20,500, and the depreciation 
reserve fund at £38,606. 183. 1d. Outlay on new plant and buildings 
has been made only to the extent necessary to ensure economy and 
efficienoy in production. Notwithstanding the keen competition with 
home aud foreiga manufacturers, the Company has secured a fair share 
of the orders placed during the year, and the car and truck dep irtmeats 
especially have been pal well occupied. The competition, however, 
has had the effect of reducing prices, and has retarded to some extent 
. the benefit accruing from the extension of the Company's business. 
The increase in the volume of orders rc»eived by the Company has 
involved additions to stock, which must be carried out in order to avoid 
delays in manufacture and delivery. 


CALCUTTA ELECTRIC SUPPLY. 


The report of the directors for the year ended Dec. 31, 1903, states 
that the number of units of electrical energy sold during the year was 
2,014,681, compared with 1, 552, 775 for the prae ling year. The gross 
revenue from all sources amounted to £47,139, compared with £35, 124. 
The working costs were £25 552, compsred with £21,990 The net 
result of the year’s operatione, after making provision for future 
maintenance ani repairs, is a profit of £51,587, compared with 
£13,133 in the preceding year. xchange is calculated at 1s. 41. per 
rapze. The directors congritulate the shareholders upon the steidy 
prog-ess and prosperity of the Oompany. The capital expenditure 
duriog the year has been again large, the total outlay being £87,116, 
the principal items of which are £4,730 on freehold laud and build- 
inge, £13,308 on machinery and tools, £55,850 on mains, £5 564 on 
meters, and £6,611 on electrical iastruments, switchboards, etc. The 
total capital expenditure to Dec. 31 last amounted to £382,770. The 
directors have set aside a sum of £8 500 for the renewals fund account 
(an increase of £1,500 over the sum set aside for last yea:). Of the 
sum so T A ee £2,574. 4s. 10d. has been expended, leaving a balance 
of £5,925. 15:. 2d. to be added to the £9,352. 78. 44. brought forward 
from last year, making a total balence of £15,278. 25. 61. carried 
forward to the current year. The reserve faud ac»ount remains at 
£35 000. To the net profit of £21,587. 5:. 5d. there has to be added 
the sum of £1,077. 16s. 3d. brought forward from the preceding year, 
making au available balance, after deducting the interim dividend 
psid in November, 1903, interest on loans and income tax, of £13,932. 
15s. 10d. The directors recommend a final dividend for the half-year 
at the rate of 8 per cent. per annum on the pain ap share capital, 
making, with the interim dividend, 7 per cent for the year, and that 
the balance, £2,482. 15:. 10d., be carried forward. It will be observed 
that in order to meet the capital expenditure the directors had to 
resort to a temporary loan from their bankers, which at De. 31 last 
stood at £40,500. This loau has boen already greatly reduced, and 
will be paid off out of the issue of 20,000 additional shares made in 
January last. The supply of electricity has been satisfactory during 
the year, and the whole of the machinery and mains have Deen 
maintained in efficient repair. Orders have been placed for the equip. 
ment of the new station in the north:rn part of the town at Ultadangs, 
and for a gere-ating station at Howrak. 


TELEPHONE COMPANY OF EGYPT. 


The report of the directors for the year ended Dec. 31, 1903, states 
that, after paying debenture interest, the revenue account shows a 
balance to credit of £9,516. 2s. 10d., which has been transferred to 
profit and loss. Including £2,634. 17s. 11d. brought forward from 
1902, the balance for disposal is £12,151. Os. 9d. The directors 
recommend this amount to be dealt with as follows: to pty a dividend 
at the rate of 74 per cent. per annum on the prefer red shares issued, 
less income tax, which will absorb £5,799. 83. 11d., to tranefer £4,000 
to reserve, and carry forward £2,352. 11s. 101. At an extraordinary 
meeting of the Company held in Auguet last, the nominal capital of 
the Company was inoreased to £200,000 by the creation of 20,000 
preferred shares of £5 easb, for issie fon time to time as funds are 
required. During the year 133 additional provincial lines were com. 
pleted on behalf of the Government, and further ios‘allations of 395 
have been contracted for, which are now in course of construction. The 
demand for exchange telephone lines in Cairo and Alexandria continues 
sitisfactory, the net increase for the year being 260 lines. A coneider- 
able number of private lines have also been erected. Iu order to 
provide capital for farther extensions and the installations of provincial 
lines, the directors have issued du'iog the past year 5,000 preferred 
shares of £5 each and £5,090 of 5 per cent. debentures. The working 
of two trunk line circuits between Oairo and Alexandria, which com- 
menced on May 1 last, has, so far, resulted in a small profit to the 
Company, after paying ell expenditure in connection therewith. 


AUCKLAND ELECTRIC TRAMWAYS. 


The direc*o78 in their report for the year ended Dec. 51, 1905, state 
that there has l:en expended during the year on capital account au 
umount of £82 663. 17a. Id., making a total expenditure in connection 
with the electrical construction to Dec. 51 last £506,835. 33. 51. The 
total revénue for ths year amounted to 882,929. 13s. aud the expendi- 
tube to £62,106. 143., which sum includes debenture and other 
interest, the rental and percentags of profits payab'e to the Auckland 
City Council, cost of repairs and maintenauce, and all other expendi- 
ture chargeable against revenue, aud, in addition, an amount of £4 000 
which the directors have pliced to a contingency provision account, 
leaviog a profit of £22,822. 193., which the Board recommend should 
be applied as follows: amount to be reserved to meet depreciation, 
£5,000 ; dividend at the rate of 44 per cent. on the share capital, 
£13,500 ; balance to b» carried forward, £2,322. 19s. At the date 


of the last report only about nine miles were in operation. Since 


that date various extensions have beon opened and there is now in 
operation 17:2 miles. A further 1°4 miles is in course of con- 
struction, which it is anticipated will be opened before the summer 
season. By a poll of the citizens pwer hes been given to the 
Company to operate on Sund ys within the city of Auckland, 
and a service of cars bas been maintained on Sundays over the 
entire system since Oct. 4, 1905. An issue of £200,000 5 per cent. 
first mortgage debenture stock at par was made in July last and was 
fully subscribed. 


ELECTRICITY SUPPLY COMPANY FOR SPAIN. 


In their report for the year 1903 the directors state that the revenue 
has produced £32,122. 8s. 7d., to which has to be added interest on 
depos'ts and transfer fees, making a total of £352,617. 15s. 6d. After 
deducting debenture interest, interest on loans and all charges, amount- 
ing to £16,764. 123., and af'er providing £1,943 for redemption of 
debentures, there remains a surplus of £13,911. 1s. 61., which, with 
the amount brought forward from last year, leaves a balance 
of £14,411. 192. 4d. The directors propose to write off the 
whole of the debenture expenses account, amounting to £9,568. 
19:. 6d., and to carry forward the balance of £5,042. 192. 10d. 
Ia consequence of the expressed intention of the sharehollers to 
devote the greater part of the revenue during the past and the 
current year to the redemption of the existing debentures, the directors 
do not recommend any dividend on the share capital of the Company, 
although the fall dividend on the preference shares might have been 
declared. £1,900 consolidated debentures were paid off on Jan. 1. 
1904, the money being provided in the accounts. During 1904 
the following amounts of debentures will be drawn and redeemed : 
on July 30, 1904, first debentares, £7,100, and B debsntures, 
£3,900 ; on Jan. 1, 1905, consolidated debentures, £2,100. 


ROTHESAY TRAMWAYS. 


The report and statement of accounts of thé Rothesay Tramways 
Company for the year ended Dec. 51, 1903, state that the total outlay 
to Dec. $1, 1903, includiog reconetruction cost, amounts to £112,622. 
13, 6d. There is due to the British Electiio Traction Company, 
Limited, £44,337. 12s. 61. for advanoes, etc. The profit and loss 


-account shows that the total revenue for the year amounts to £8 653. 


17s. Id. and the expenditure to £8,804. 14s. 1d. The latter amount 
includes interest on loans and debentures (£2,634. 7s. 10d.), cost of 
repairs and maintenance, and other expenditure chargeable to revenue. 
There remains a debit balance of £150. 17s., which, deducted from the 
amount of £760. 18s. 5d. brought forward from the previous account, 
leaves a credit balance of £610. 1e. 5d 


TRACTION AND POWER SECURITIES. 


The report for 1903, to bə presented at the meeting on the 17th 
inst., ststes that the directors have postponed the issue of the 
£1,000,000 of preference shares created at the lest sunual meeting, and 
bave written off the Government stamp duty and etpenses thereof, 
amounting to £2,645. The balance of revenue for the year is £4,833, 
which it is proposed to carry forward. This, with £27,538 brought 
forward from the previous year, makes a total carry forward of £12 571. 
The costs of joining in the promotion of the unsuccesfal City and 
North-Eastern Suburban E'oxtrio Railway Bill and other undertakings 
(amounting to £2,524) have ben charged to revenue. Iavestments 
remsin in the books at cost. Until, in due course, their outcome is 
aecartained, the dirsctors will make no revaluation, and the reserve 
account will continue to stani at £10,000. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Cape Town.—Tlie Tramways Company will shortly re juice tender 
for rails and other material. l 

Utrecht (Holland). —The Municipality require tenders for sup) ly 
and laying of electric cables by 31st inst. 207 

Amelia (Peruqia, Italy).—The Municipality requir) teaders for 
an electric lightiog installation by Aug. 18. 

Birkenhead.—The Oorporation invite tendera for extension of 
feeder and distributing maios. Specification, etc., may be obtained 
from the Borough Electiical Engineer. Tenders by May 14. 

Neath —Tl Corporation invite tenders for electric light mains, 
feed pil'acs, and switchboards in their area. Specifications may be 
obtained from the Borough Engineer, Gwyn Hall, Neath. "lend«rs 
by May 16. 

Mexborough. —The Urban District Council invite tenders for two 
100-kw. steam dynamos. Specifications, etc., may be obtained on 
application to the Enginoer, Electricity Works. Tenders by 31st inst. 
See advertisement. 

Whitby. — The Urban District Council invite tenders for supply and 
erection of one surfa:e condenser, with air-pump and piping. Speci- 
fications, etc., may be obtained from the Electrical Engineer. Tendera 
by 10 a.m. on 12th inst. 

Rugby.—The Urban District Council invite tenders for paper- 
insulated, lead-covered, armoured service cables. Specification, eto., 
may be obtained from Mr. T. M. Wratislaw, clerk. Tenders by 20th 
inset. See advertisement. 

Glasgow.—The Corporation invite tenders for four sets of 800-kw. 
dynamo fauels. Specifications, etc., may be obtained from Mr. W. A. 
Chamen, 75, Waterloo-strcet, Glasgow. Tenders by May 9, See 
advertisement in former issue. 
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Bristol.—The Electrical Committee invite tenders for one 750 to 
1,000-kw. single-phase turbo-alternator, Specifications can be 
obtained from the City Electrical Engineer. Tenders by noon on 
May 16. See advertisement in last issue. 

Walthamstow.—The Urban District Council invite tenders for the 
supply of tramcars. Specifications, eto, may be obtained from Mr. J. 
Enright, 68, Lincoln's-inn-fie]de, W.C. Tenders by 5 p.m. on 

May 20. See advertisement in last issue. 

Canterbury.— The Lighting Committee invite tenders for the 
supply of about 1,800 yards of cable. Specification to be ob‘ained 
from the Engineer, Electricity Works. Tenders by 10 a.m. on 
May 14. See advertisement in last issue. 

Stretford.—The Electricity Committee invite tenders for a 400-kw. 
steam-driven generator. Specifications, etc., may be obtained from 
Mr. T. L. Miller, M.LO.E., 19, Brazennose-street, Manchester. 
Tenders by 18th inst. See advertisement. 

Hackney.—The Council invite tenders for electricity supply maius 
(feeders and distributora). Specifications, etc., may be obta'ned from 
Mr. R. Hammond, M. I. C. E, 64, Victoria-street, S.W. Tenders hy 
May 26. See advertisement in former ist ue. 

CCUÄF i iavite tenders for the supply, 
delivery, and ercction of the following plaut: excavations, concrete 
foucdations, steel rails, fishplates, and special work, paving, etc. 
Tenders by May 17. See advertisement in former issue, 


Salford.—The Tramways Committee invite tenders for the supply 
of 20 cars and also two rail-cleaning and watering cars. Particulars 
may be obtained on application to Mr, Ernest Hatton, Tramway 
Offices, 32, Black friars- street, Salford. Tenders by 16th inst. 


Brighouse.—The Oorporation invite tenders for laying cables in 
their borough. Specification, etc., may be obtained fiom Mesera. 
Lacey, Sillar, and Leigh, 2, Queen Anne's gate, Westmint tor, on and 
. after 7th inst. Tenders by the 19th inst, See alvertisement. 


Pietermaritsburg.—The Corporation invite tenders for the supply 
of six completely-equipped electric tramcars, double-deck and single- 
truck type. Specifications, etc., may be obtaired from  Mesers. 
edd and Dawbarn, 82, Victoria-street, S. W. Tenders by 16th 
ins 

Egremont (Cheshtre)—The Wallasey Urban District Council 
invite tenders fur 12 months’ supply of various stores required for their 
steamer and ferries, including slectvic globes and carbons. Particulars 
oe Manager's Office, Egremont Ferry, Cheshire. Tenders by 

y 9. 

Glasgow.—The Trastees of the Clyde Navigation invite tenders for 
a number oí four-ton electric wharf cranes for Clydebank Dock. 
= perce Mone may be obtained at 16, Robertson-street, Glasgow, from 
718 du H. Bsxter, mechanical engineer. Tenders by noon on 

ay 20. M 


stoke-upon-Trent. The Oorporation invite tenders for (Section A) | 


electricity meters, (B) demand indicators, and (C) cat-oute. Specifica. 
tions, etc., can be obtained from Mr, P. J. 8. Tiddeman, Field-place, 
Stoke-upon-Trent. Tenders by 5 p.m. on May 15. See advertisement 
in last issue. 

Abergavenny.— The Building Committee of Visitors of the Mon- 
moutbshire Asylum invite electrical lighting schemes for the asylum 
and tenders for carrying out the same. Particulars can be obtained 
from Dr. James Glendinning, medical superintendent, Tenders by 
10 a.m. on May 24, 

Acton. —The Urban District Council invite tenders for wiring their 
new isolation hospital, and for the laying of underground mains in 
connection therewith. Specifications, etc., may be obtsined from Mr. 
W.H. Trentham, 39, Victoria-street, Westminster, S.W. Tenders by 
3 p.m, on 15th inst. 

Southampton.—The Corporation invite tenders for the supply of 
stores, fittings, etc., required in the electric tramway de ent 
during 12 months. Specifications, etc., may be obtained from the 
Traffic Manager, Tramway Offices, Above Bar-street, Southampton. 
Tenders by 12th inst. . 

Foots Cray.—The Urban District Council invite offers fur purchase 
or working of Ccuncil's provisional order for electricity for pub'ic and 
private purposes within the urban district of Foots Cray and a portion 
of Chislehurst. Particulars from Mr. A. E. Leonard, clerk to the 
Council, Sideup, Kent. 

Poplar.—The Council invite tenders for supply of cables and 
supply and erection of battery. Specifications, etc., may be obtained 
from the Borough Electrical Eogineer, Electricity Works, Glaucus- 
street, Bromley-by-Bow, E. Tenders before 9 a.m. on May 7. Sec 
advertisement in former issue. 

Barnsley and Monk Bretton —The District Electric Traction 
Company invite tenders for the repair and maintenance of tlie tram- 
way tracks in Barnsley and Monk Bretton. Particulars may be 
obtained from the Secretary of the Company, Donington House, 
Norfolk-street, Strand, London. 

Glasgow.—The Corporation invite tenders for the supply of (1) 
main cables, (2) electricity meters, and (3) carbons for 12 months 
from May 31. Specifications, etc., may be obtained from Mr. W. A. 
Chamen, engineer, 75, Waterloo-street, Glasgow. Tenders by 
25th inst. See advertisement in last issue. 


Aberdeen.—The Electric Lighting Committee invite tenders for 
the supply and erection of mild.steel coal bunkers, together with coal 
and ash conveyor of the endless chain bucket type, with accessories, 
Specifications can be had from tlie City Electrical Engineer, Tenders 
by May 14. See advertisement in last issue. 


Hammersmith.—The Borough Council invite tenders for the 
supply of two 1,500-kw. steam turbines or slow-speed engine generat- 
ing seta with condensers, and high-pressure steam boilers with super- 


heaters, capable of evaporating a total of 40,000lb. of steam per hour. 
Tenders by May 18. See advertisement in former issue. 

Greenwich.—The London Oounty Oouncil invite tenders for the 
supply of 10 water-tube boilers, with superheatera, and for the erection 
of the same at the electricity generating station at Greenwich, for the 
electrical working of portions of tramways. Specifications, etc., may 
be obtained at the County Hall, Spring-gardens, S. W. Tenders by 
17th inst. 

Wallasey.—The Urban District Council invite tenders for one 
independent counter-current jet condensing apparatus, with air and 
water lifting pumps, to treat 40,0001b. of steam per hour, and to give 
& vacuum of not less than 27in. Specifications, etc., may be obtained 
from the Engineer's Office, Seaview-road, Liscard, Cheshire, Tenders 
by May 7. 

Mexioo.—Tenders are invited by the Municipality of Sans Luis 
Potosi, Mexico, for the electric lighting of that city by not less than 
150 arc lights. The system is to be established by the end of this year, 
the contract to be concluded for 15 years. The selected contractor will 
be required to deposit 5.000dol, Mexican as caution money. Tendera 
will be received up to Mey 15. 

Argentina.—Tenders are invited for the construction of a syst m 
of electric overhead trolley tramways between the Plaza de Mayo, 
Buenos Ayres, and the townships of Ortuzar, Devoto, and Generel 
Urquiza. Particulars may be obtained at the office of the Section cf 
Public Works, Secretariat of the Municipality of Buenos Ayres 
Tenders by 2 p.m. on 30th inst. 

San Luis Potosi (Mexioo).—Tenders are invited by the Mani- 
cipality of San Luis Potosi for the electric lighting of that city by not 
less than 150 arc lights. The system is to bs established by the end 
of this year; the contract to be concluded for 15 years. The selected 
contractor will be required to deposit 5 000dol. (Mexican) as caution 
money. Tenders will be received up to May 165. 

Ayr (Scotland). —The District Lunacy Board invite tenders for the 
following plant : (Section 1) boiler, pump, feed-water heater, piping, 
etc.; (2) building, chimney, flues, foundations, and iron roofing ; (3) 
engines, dynamos, and main switchboard ; (4) electric wiring and 
mains, etc. Specifications, etc., may be obtained from Mr. W. Maxwell 
Stewart, 55, West Regent-street, Glaegow. Tenders by May 20. 


Canterbury.—The Lightiog Committee invite -tenders for the 
following: One Lancashire or dry-back marine boiier, superheater, 
steam-pipes, a 500-kw. steam dynamo, switchboard and coanections 
and extensions to cconomiser Specifications, etc., may be obtained 
from Mr. Hammond 64, Victoria-street, Westminster, S. W., after 
Msy 4. Tenders before 10.30 a.m. on June 1. See advertisement. 


Hornsey.—The Town Council invite tenders for the following: 
(Section D) condensing plant ; (E) water-cooling apparatus ; (f) pipe- 
work and valves; (G) water softener and ier; (H) switchboards - 
and connections. pecifications, etc., may be obtained at the offices 
of Mr. Robert Hammond, M.I.C.E., 64, Victoria-street, Westminster, 
S.W., on and after 10th inst. Tenders by 30th inst. See advertisement. 


Burslem.—The Corporation invite tenders for water-tube boilers, 
steam - piping, pumps, waver-softener, etc., engines, dynamos, 
balancer, aud boosters, switchboard, cables (including laying), arc 
lamps, accumulators, and refuse destractor plant. Specifications, 
etc., may be obtained from Mr. A. Bremner, A. M. I. E. E., Market. 
buildings, Buralem, after 25th inst. Tenders by 12 noon on May 14. 
See advertisement in former issue. 

Kilmarnock.—The Corporation invite tenders for the supply, 
delivery, and erection of the following plaut in connection with eleotri& 
lighting and tramways for the burgh: (Specification No. 11) overhead 
equipnient, trolley wires, poles, and brackets, etc.; (12) rolling-stock ; 
(13) wiring of generan E manoi and car-shed. Specifications, eto., 
can be obtained on and after 10th inst. from the Town Olerk. Tenders 
by 12 noon on the 28th inst. See advertisement. 


Manchester.—The Directors of the Dock and Warehouse Exten- 
sion Company, Limited, invite tenders for the supply, delivery, and 
erection on the Y Pis Fd Dock aid 9 movable "mE 
cranes (with spare gear therefor) for cargo working purposes. Specifi- 
cations, dior is bo obtaiaed at the “office of An. W. H. Hunter, 
M. I. O. E., chief engineer to the Manchester Ship Oanal Company, 
41, Spring-gardens, Manchester. Tenders before 10 a.m. on May 25. 


Antwerp.—With reference to the notification issued by the Board 
of Trade on the 23rd ult. respecting calls for tenders by the Munici- 
ality for (1) the instsllation of additional heating apparatus in the 
Flemish Theatre and (2) the installation of heating apparatus in the 
gymnasium of the State secondary school, a dispatoh has now been 
received from H.M. Consul-General at Antwerp reporting that the 
adjudication of the tenders has been deferred from the drd to the 17th 
nst, 


Dublin.—The Lighting Committee invite tenders for the supply 
and erection of a steam generating three-pliase extra-high. pressure set 
of plant, consistiog of Belliss engine and condensing plant, combined 
with alternators of the make of either Dick-Kerr, Electric Construc- 
tion, Oerlikon, or Westinghouse, size 1,000 kw., 1,260 kw., or 
1,500 kw., whichever can be delivered most quickly, steam and 
exhaust piping, and extension to switchboard. Tenders by May 9, 
See advertisement in former issue, 


London County Council Tramways.—The London County 
Council invite tenders for the following switchgear—namely : (a) one 
extra-high-tension three-phase board, with y tor table and instru- 
ment board; (b) one low-tension combined direct-current and three- 
phase board ; (c) one combined extra high-tension and low-tension 
sub-station board; and (d) one extra high-tension and low-tension 
traneformer board ; and for the erection and connecting-up of the 
same at the Council's electricity generating station, Greenwich, 
Tenders by May 17. See advertisement in former issue. 


|... THE ELECTRICAL ENGINEER, MAY 6, 1904. 


Londom.—The Metropolitan Asylums Board have received the 
following tenders for wiring the Eastern Hospital and Ambulance 
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Madrid. Tenders for the concession for an electric tramway from 
Ubeda to Santuario de la Vedra, in the province of Jaén, will be 


adjadicated on June 20 next. Persons desiring to tender must present | Station for electric lighting purposes: — 

their offers, with a document showing that £79 has been deposited. | Bergtheil and Young, 12, Oamomile-street, E. O. 

The adjudication of the tenders will turn in the first instance on & | 5 me CCC J ͥͥͤ ³·˙ € £3,378 15 6 

reduction of the tariff for the conyeyance of passengers and goods by | Eastlake’s, Limited, 1, Carteret- street, S. W... . . . . . · 3.645 0 0 

this electric tramway, as set forth in the Gaceta. The fall conditions, | Edmundson's Electricity Corporation, Limited, Broad - 

together with a partial translation, as supplied by the British Embassy | — sanctuary-chambers, Westminster, B. W. .. . . —.— 4,460 0 0 

in Madrid, may be consulted on application at the Commercial | Buchanan and Curwen, 64, Victoria-street, Westminster, 

Intelligence Branch of the Board of Trade. 8. T O — HÀ 5.038 0 0 
—-—— 5 e Havana, Sos ioo and Waters, Limited, Paragon Works, 5 0 0 

tenders for the establishment and working of a telephone system in the on. .. . . . 9 . a 

town of Guantánamo. A provisions] deposit of 200dol. (or about £41) | A. V. Gifkins and Co., 68, Viotoris-atreet, Westminster, poss i 

is uired to qualify any tender. The concession is subject to the BW. cies iex JJ — M e y 


1 of the Royal decree of May 10, 1890, and the sheet of general |. E»gineer's revised estimate, £3,500. 
conditions of same date rding the concession for telephone systems, 
such corrections being understood as may be necessary for adaptation 


to the existing régime. Thecompetition will tarn upon the percentage 


of the total takings (not lees than 6 per cent.) which the concessionaire Chester (aooepted) .....sss..sssm . . . . . . . . 23,162 
undertakes to psy to the Government. nune ec Dn outed Ironworks, Manchester 2 
NataL—The Government of Natal are repared to receive tenders | veli aD "s pswi 1 — 7 % % „ „ 4 4 „ „ 4 „„ tnnt » 
for the supply, erection, and completion (Including maintenance for | Browett and Lindley, Patricroft, Manchester.. ...... . ...... ... . 17 70 
three months) of the equipment of gronna and first floors of Railway British Thomson- Houston Company Ragby ———ͤ—.—ͤ— * ** 2 ose 3.020 
Customs Bonded Warehouse, Port Natal, with a complete system of | Witting and Eborall, Temple Bar House, E. O. pepe BOND 
electric telpherage. Plans, outline specification, conditions, and form Crompton and Co., Salisbury House, London-wall, E. EG ——— — 8.358 
of tender may be obtained on payment of £5. bs. from the Agent - Electric Construction Company, 9, New Browsen 55 “i den 
General for Natal, 26, Victoria-street, 8. W., or from the Harbour Dick, Kerr, and Oo., Abchu -yard, Cannon-street, 5. W....... rns 
Engineer, Natal. Tenders, in sealed covers, endorsed '' Tender for | Electrical Company, Victoria-atreet, 8. W.. ... . . . . . . . . 8.201 
Electrical Equipment of Railway Customs Bonded Warehouse, Port A. Kramer, Parliament-mansions, Victoria-street .................. 221 
Natal, are to be furnished in duplicate, addressed to the Agent- | Skelding and Oo., 189, Wolverhampton street, Dudley ...... ES d DE 
General, as above, or to the Chairman, Tender Board, Pietermaritzburg, Siemens Bros., York-mansions, York-street, SW; onune 2m 
Natal. Tenders close both in London and Natal on May 9. ý Johnson and Phillipa, Old Charlton, Kent iiis ds So! 2 
Madrid.—Tenders are required for the maintenance, preservation, Haag pea cpp tap un Hoan, 1 —. 2.840 
and workiog of the submarine cables at present in use between Cadiz Gene ral Kl. Hie 5 „ —— 2 566 
and Teneriffe, es well as certain inter-insular cables in the Ca B ne P ble i d CoL E ünburgh ————dͤC95 9 UU" 2914 
Islands, for the laying of three new cables —one between Barcelona an race Peebles and Co., Edinburgh . .. ... ...... ... .... ... uy t 
Mallorca, another between Tangier and Oeuta, and another between Turbo-alternators. 
Charafinas and Nemours—and also for the repair of the present cable | Richardson, Westgarth, and Co., Hartlepool ...................-.--- 5,650 
between Tangier and Tarifs Tenders for these contracts will be | C. A. Parsons and Co., Heaton Works, Newcastle-on-Tyne...... 3,524 
received up to June 14 at the office of the Directorate-General of | Bruce Peebles and Co . . . . ... . . . . . . . m 3,254 
Posts and Telegraphs, 10, Oalle de Oarretas, Madrid. A deposit of | Brush Ele-trical Engineering Company.. . . . . . . . 2, 
£2,860 is requi Specifications of the cable required is given in | Condensiog plant. 
the (/arcta of April 16, which may be seen on application at the Com- | Bertrams, Limited, St. Katherine's Works, Soiennes, Edinburgh, 
mercial Intelligence Branch of the Board of Trade, 50, Parliament- one jet condenser (accepted) .......... eere . . . . 4 495 
street, S. W., any day between the hours of 10 a.m. and 5 p. m. Thirty tenders received. 
(Saturdays, 10 a.m. to 1 p.m.). 898 ettet. 
RESULTS OF TENDERS. A. Bolton and Co., Deansgate, Manchester, three downtake 885 
Croydon.—The tender of W. Oory and Son has be2n accepted for superheaters (accepted) )) . . . . —— — 


he supply of small coal. 

Readtng.—The Corporation have placed an order with Dick, Kerr, 
and Oo. for five double.deck bogie cars and one watering car. 

Keighley —The tender of J. W. Laycock, Keighley, for supplying 
tiebare, bolts, nuts, and washers, at £648. 18s. 6d., has been recom- 
mended for acceptance. 

Partick.—The Electrical Committee have accepted the tenders of 
Bruce Peebles and Co. for a 500-kw. traction generatiog set and for 
two 374-kw. balancing dynamos. 

Dundee.—The Town Council have accepted the tender of R. L. 
Ifeland and Co., Dundee, for supplies of small coal, to be delivered at 
Dadhope electric power station, Dudhope crescent-road, Dundee. 

Croydon. —The Town Council have accepted the tender of Goddard, 
Massey, and Warner for the furnaces, boiler, engine, generator, and 
forced draught at the refuse destructor at Brimstone-bara, at 
£5,886. 143, 

‘Battersea.—Tho tender of the Walsall Elec: ric il Company for the 
provision of an additional panel to the ma‘n switchboard at the 
central electric generating station, at £179. 5s., has been recommended 
for acceptance. 

Bury.—The Briieh Westinghouse Electric and Manufacturing 
Compiny, Limited, have received an order from the Corporation for 
Westioghouse magnetio brakes to be fitted to 25 cars, 12 single-truck 
and 13 bogie cars, mounted on Maguire trucks. 

Greenwich.— The tender of H. Lovatt, Limited, London and 
Wolverhampton, at £52,970, for the erection of the superstructure of 
the first portion of the Greenwich electricity station, has been recom- 
mended by the Highways Committee of the London County Oouncil 
for acceptance. 

Portsmouth Dockyard.—The Admiralty have placed an order 
with Messrs. Dick, Kerr, and Oo. for five 600-kw. stesm-generator 
direct-current sets, one 300-kw. steam-generator direct-current set, 
six motor-generator sets, and two balancer sets, main switchboard, 
switchgear, and auxiliary plant. 

Metropolitan Asylums Board.—The Works Committee have 
instructed Messrs. A. and O, Harston to place an order with Julius Sax 
and Oo. for the extension of the fire-alarm, electric bell, and telephone 
systems at the Tooting Bec Asylum to the adjoining receiving home 
for children, at a cost of £113. 133. 6d. l 

London, N.W.—The St. Pancras Borough Council have received 
the following tendera for supplying two 1,000-kw. steam-turbiues con- 
nected to two continuous-current dynamos, switchboards, condensers, 
etc., complete at the King’s road power station : 

CL Ae Parsons %%%//Ü˙Ü˙ ( aE £12,496 


Ditto (alternative, Scheme B) (accepted) ) . 14,000 
British Thomson-Houston Com]lauyů y 12,580 
Willans and Robinson . 13,706 
Richardsons, Westgarth, and Co 15,012 


Sixteen tenders received. 


BUSINESS NOTES. 


TRACTION. 


Bradford.—The new through cars to Shipley are being well 
patronised. 

Belfast.—The Corporation's Tramway Bill has been reported to the 
House of Lords for third reading. 

Shipley.—The Shipley tramways were formally taken over on 
Saturday by the Bradford Corporation. 

Preston-Blackburn Tramway Bill—Tbe House of Oommons 


Standing Orders have been comphed with. 


Iiford.—'The Board of Trade has sanctioned the expenditure of 
£20,600 in connection with the Council's tramways. 


n.—There was a loss on the pam weye or year ending 


Warringto 
March 31, including interest and sinking fund, o 


Nottingham.—The Board of Trade have intimated their willingness 
to increase the speed limit for the Oorporation trams to 12 miles an 
hour. 

King's Norton.—A proposal that the tramways should be extended 
from Selly Oak to Northfield has been referred to the Tramway 
Oommittee. 

Bury.—The Princess-street and King-street route of the Rochdale 
road section of the Corporation tramways was used for the firet time 
last Friday. 

Dudley.—At the last meeting of the Town Council it was stated 
that negotiations for the patokane of the tramways were Wing proceeded 
with as speedily as possible, 

Newoastle.—The joint committee recommend thet the Corporation 
authorise them to consider any proposal from the company with a view 
to a settlement of the running question. 

Lancaster.—The Town Council have accepted a tender, amountin 
to over £10,000, for yide! the electric tramways in South-road an 
laying a new route to Castle Station and West- road. 

Edinburgh.—The Town Council have given their consent to the 
National Electric Construction Company for the construction of an 
electric tramway between Portobello and Musselburgh. 

Hanley.—The Town Council have decided to strongly urge the 
Potteries Electric Traction Company to issue quarterly, half-yearly, 
and yesily contract tickets, and to request them to adopt jd. fares. 

Derby.—The :czeipts of the Corporation tramways during the four 
weeks coded April 25, 1904, were £1,564. 1s, 6d., being an increase 
of £4, 3s. 11d., as compared with the corresponding period last year. 
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Chesterfield. —The Oorporstion's Bill for tramways and improve- 
ments has been certified as complying with the House of Commons 
Standing Orders, and will be reported for second reading in the 
ordinary oourse, 

Sunderland.—There is some likelihood that the Corporation will 
make another attempt to carry out their Roker improvement scheme. 
If successful, the Corporation will revive their scheme for additional 
lines in the centre of the town. 

Keighley.—4A motion will be brought forward at the Town Council's 
next meeting that in tbe construction of the electric tramway to the 
railway station the Tramways and Electrioity Committees be empowered 
to lay double lines forward to Stockbridge. 

Gloucester.—The electric tram system has been formally opened. 
Three sections have been completed, the longest and most important 
being a stretch of line from the Bristol-road district to Huoclecote. 
A party of Corporation officials performed a satisfactory trial trip. 


Glasgow.—The Oaledonian Railway Company has decided to intro- 
duce the zone system over its Greenock line between Port Glasgow 
and Gourock with the object of oe the expansion ofi the Cor- 
tena electric tramways. The charge for travelling is to be 1s. per 
week. 

Baker-street and Waterloo Railway Bill.—This Bill has been 
read a third time in the House of Commons, Mr. Causton, M. P., stating 
that an arrangement had been come to with Mr. Yerkes in regard to the 
subway at the Elephant and Castle, by which the company will con- 
tribute £6,000 towards the cost. 

Salford.—The Eccles Corporation offer no objection to the request 
of the Salford Tramways Committee for permission to defer the con- 
struction of the tramway in Worsley-road, Winton, between Parrin- 
lane and the Worsley boundary, pending the completion of the tramway 
of the South Lancashire Tramways Company. 


Belfast-Holywood.—4A private Bill for the construction of a tram- 
way between these places has been sent by the Select Committee to the 
House of Lords for third reading. The »ommittee has decided that the 
Belfast Corporation might supply electricity to the company within 
the city boundary, and allowed inter-running powers. 


Folkestene.-—As the Corporation are committed by an agreement 
with Lord Radnor to the conduit or surface-contact system, a deputa- 
tion has been appointed to wait upon his lordship with a view to 
inducing him to waive compliance with the provision. An application 
is also to be made to the Board of Trade for extension of time for the 
commencement of the tramways. 

Stretford. —The District Oouncil have decided to offer no objection 


to the Manchester Corporation proceeding as contractors on behalf of 


the Council with the construotion of the length of tramway from the 
Oock Hotel to the Sale boundary, but the Corporation will be asked for 
an assurance that they will proceed concurrently with the construction 
of the tramway within the Cheshire district, 

Leeds-Guiseley.—At the last meeting of the Yeadon District 


Council a letter was read from the Leeds Corporation on the subject of 


the proposed tramway extension, in which it was asked whether the 
District Councils had desided anything as to their contributions 
towards ma‘ntenance. It was resolved that a joint meeting of the 
Yeadon, Rowdon, and Goiseley Councils be held to consider the matter. 


Linooln.— The City Council have resolved that the G.B.” system 
be adopted for the electrification of the tramline in High-street. The 
contractors are to indemnify the Council against loss through the 
ej Per of the aystem, cne of the terms being that the Oouncil shall 
withhold all payments on the part of electrical equipment until 
15 3 after running the system, and a three months’ probationary 
period. 

Small Heath — Negotiations are in progress between the municipal 
authorities and the City of Birmingham Tramways Company in 
relation to & proposal for the conversion of the Small Heath tramway 
route into an overhead electric line, upon similar conditions to those 
which have been srrived at on the Biistol-road and Dudley-road lines. 
The existing lesse has about 24 years to run. A sub-committee of the 
Tramways Oommittce has the matter in hand, and will report in due 
course. 

Southport.—The loss on the year's working of the Oor)>ration 
tramways turns out to be considerably less than that of last year, the 
figures for the two periods being £341 and £1.182. 12s. 10d. respec- 
tively. There is a good prospect of next year's account: showing a 
small profit. The income from passengers for the year now ende 1 is 
£17,646, against £16,587 last year, an iacreaso of £1,259. 12s. 9d. 
During the same period the workiog expenses have been £10,906. 
4s. 8d., as against £11,231. 138. 61., a decrease of £225. 83. 10d. 


Brighton.—At the last meeting of the Councii a recommendation of 
the Works Oommittee that the margins of the tramways tracks in 
Queen's and North roads should be paved with tar macadam was not 
accepted, and the Council passed a resolution that wood paving should 
b» utilised where practicable, At yesterday's meeting of the Council 
the Works Committee presented a report showing the additional cost 
of paving the tracks with wood, which is estimated at £3,320. 19s. 6d. 
The total cost is given as £4,146. 198. 5d., and the committee ask for 
further instructions. 

London United Tramways BilL—The preamble of this Bill, the 
principal proposal of which is the construction of a line of tramways 
fiom Baber Bridge to Staines, has been proved before the committee of 
the House of Commons, subject to compliance with the requirements 
of the Middlesex County Council as to the width of the road, surface 
drsinage, kerbing, wood paving, and the lighting of cross and lateral 
roads, these works to be carried out to the satisfaction of the count 
turveyor. They also decided that the purchase peus should be fix 
at 25 years. Extension of time was granted or the completion of 


certain authorised lines, 
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Falkirk.—A committee of the Town Council have this week had a 
communication from an Edinburgh company which has been formed 
to 5 the provisional order for tramways, granted to a local syndi- 
cate three years ago. It is stated that the new company has.a six 
months' option of purchase, and their communication contained an 
offer in regard to thé payment for wayleave due to the Council, and 
requested sanction to Sunday running. The committee are willing to 
recommend the sanction to Sunday running, but not to modify the 
claim for payment of the wayleave in full. | 


Aston.—The Public Works Committee report that satisfactory pro- 
grena is boing made in connection with the Witton-lane tram depót. 

e contractor has commenced the work of widening the carriageway 
in Witton-lane. The committee have instructed the consulting engineer 
to at once give notice to the contractor to commence the work of 
widening the carrisgeway in Victoria-road. The committee report that 
the company have approved the formal appointment of Mr. Green as 
arbitrator in relation to the purchase of the City of Birmingham Tram- 
ways, and he will at once commence the reference. The contractor hae 
finished the temporary track —which is working very satiefactorily— 
between Aston Cross and the city boundary, and he has now com- 
menced the construction of the permanent track between these two 
points. 

Rotherham.—At the last meeting of the Town Oounoil it was 
stated that the tramway receipts for the year amounted to £20,968, 
representing 9d. per car mile run The net result was a slight deficit, 
amounting to £21. 16s. 5d., but thie was after allowing the sum of 
£2,693. 6s. 6d. for renewals. In addition to that £974, 2s. 3d. had 
been N out of revenue for repairs to the permanent way and over- 
head electrical equipment. If the whole of the lines had been runnin 
from the commencement of the year, it was considered that the Counci 
would have had an addition to the receipts of something like £4,200, 
which wonld have given them a substantial profit. e operating 
charges per car mile worked out at 5:67d. The average number of 
passengers carried per week was 95,025. The average fare paid per 
passenger worked out at 1:02d. The cost per unit per car mile was 
1°60d. The Corporation did not intend to drop the Moorgate scheme, 
but in the immediate future would adopt the procedure of applying to 
the Board of Trade for a provisional order. 


Walsall - Wolverhampton. — Now that the various tramway 
schemes in the Black Country interlacing the various towns together 
are 5 completed, the competition caused thereby is being felt 
by the London and North- Western Railway Company. The railway 
authorities have now under consideration the reduction of fares betw ea 
Walssll and Wolverhampton and intermediate stations. At present 
paseengers can ride by tram between the two towns for the sum of 54d., 
and there is & probability that this sum will be reduced by ld., asa 
requisition has been sent to the British Electric Traction Company to 
make their fares from Dean's-road to the point where they meet the 
Walsall Corporation trams one-half the present rate; and it is possible 
that the Wolverhampton Corporation will run their cars all the way 
from the borough terminus to Dean’s-road for 1d. If these alterations 
come about, it will mean that the fare for the through journey from 
Wolverhampton to Walsall will be Ad., or 24d. less than is now 
charged for the journey on the Midland and North-Western Railwavs. 


South Shields.—An important report has been issued by the 
Oorporation officials to the members: of the Tramway Committee 
regarding the proposed new South Shields electrica! tramway 
service, which the South Shields Tramway and Carriage Company 
aod a Manchester fi: m (Messrs, Rowoliffe) are tendering for leasing. 
The Shields firm are prepired to provide a stock of cars and to 
gusrantee a five minutes’ service. The company base their tender on 
& 28 years’ lease. They offer to psy 53 per cent. per annum, and a 
sum of £20,000 fur huge street and other improvements to permit the 
working of tramways in narrow thoroughfares. A further proposal is 
that the Corporation should repave the tramway area aui the com- 

apy psy £100 per mile and £75 for the repairing of the cabler, 

essts. Rowcliffe and Co. intimate that they are prepared to cons‘ri ot 
the works themselves with the exception of feeder cables, The lattir 
firm's offer for electric il ener is better then that proposed by the 
local firm, but they ask for a 42 years’ leaso. The exhaustive reports 
of the Corporation officials will bə considered at a special meetin 
shortly, when it will be finally settled whether the Corporation wil 
municipalise or not. 

West Riding Tramways Bill.—A Select Committee of the House 
of Lords this week considered the West Riding Tramways Bill. The 
on'y opponents were the Yorkshire Electric Supply Company. Counsel 
for the promoters stated that there were a number of tramways in the 
neighbourhood of Wakefield and Levds, which were in process of con- 
struction by the promoters, tome of which would be opened in the 
present year. There was also a number of lines which were partly: 
constructed, but which, owing to an oversight, had not been con- 
structed within the time allowed under the Act authorising these 
lines. Hence the present Bill. which was really one to revive 
powers already granted. Beyond that it was proposed to construct 
a number of additional lines, the chief of which were one connecting 
Wakefield through Stanley and Altofts with Normanton, and one 
from Castleford to Methley joining with an existing light railway at 
Oulton. Olause 72 proposed that the promoters should have power 
to make arrangements for the supply of electrical energy for the 
working of the lines of both. The Yorkshire Supply Company 
objected to this clause on the ground of competition. The com- 
mittee found the preamble proved, ard the remaining clauses having 
bn adjusted, the Bill was ordered to be reported to the House. 


Bast Ham.—The following particulars of the report for the year 
ending March 31 of the District Council's tramways show substantial 
increases in traffic returns, car miles ran, and passengers carried. Only 
one alteration was made during the year in the ent way— 
duplicating the lines at High-street North and Station- road. In this 
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eonnection the tramwsys manager refers to the necessity for more 
substantial paving. Weekly inspections of the overhead syetem 
obviated any serious breakdown. It may be mentioned that the 
Council’s tramways again carried considerably more ngers per car 
mile than any other municipal service, while the receipts per passenger, 
owing to cheap fares and short routes, continued to be the lowest on 
record. The following figures relate to the 13 months 1903-4 and 1902.3 
respectively : length of route, 6 miles 6 farlongs (6 miles 6 furlongs) ; 
total length of single track, 10°77 miles (10°75 miles); average 
number of cars in use, 21 to 32 (16 to 26); car miles run, 807,022 
(660,224) : electrical energy used, 920,696 (656,125) ; total passengers 
carried, 12,950,869 (9, 971, 387); traffic receipte, £34,312. le. 944. 
(£25,341. Sa. 3d.) ; per car mile, 10-204. (9:26d.); per passenger, 
63d. (‘6l1d.) ; number of passengers carried per car mile, 16°04 (15:3); 
unite used per car mile, 1:14 (1:009) ; aversge number of passengers 
carried per day, 35,480 (27,519); average traffic receipts per day, 
£94. 0s. 1d. (£69. 8s. 7d.) ; average number of miles run per day, 
2,211 (1,781); average number of units used per day, 2,592 (1,797) ; 
cost of power per car mile, 2°28d. (2:27d.); passengers carried per 
single mile of track, 1,202,459 (927,566) ; number of times population 
carried, 124 (96); percentage of 4d. passengers carried, 78 515 per 
cent. (82:2 per eent.); Id. ditto, 17-247 per cent. (14:9 per cent.) ; 
14d. ditto, 5:005 per cent. (2'5 per cent.); 2d. ditto, 1:051 per cent. 
(A per cent.); 24d. ditto, 202 per cent. (*002 per cent.) 

London County Council —The House of Commons Committee 
have sanctioned the Tottenham Court-road tramway, the double line 
to extend as far as Franois-street, with a single line on to Peroy-street. 
On Saturday a new route for Westminster cars was opened by way of 
St. George's-road. London-road will thus be relieved of an immense 
amount of traffic. At the last meeting of the Council, it was stated 
that the best financial result earned by the tramways was in the year 
1899-1900. In that year £71,000 was contributed in relief of rates, 
after making full provision for interest and sinking fand on the 
tramway debt. Of this sum about £40,000 was derived from the 
northern system and the remainder from the southern system. 
From that time, however, the surplus remaining after payment 
of principal and interest of debt had declined. Oa the northern 
lines it fallen from £40,000 to £25,000, in consequence of the 
sale by the northern company of lines outside the county, while the 

- genera] dislocation of traffic caused by the work of electrification added 
to improvements of the service only left the southern system in 
equilibrium after payment ot principal and interest. The work of elec- 
trification had proved more expensive than was anticipated, owing 
largely to the temporary arrangements for the supply of power. Taking 
the result of the tramway undertaking as a whole, even under the 
severe strain to which it was now sabjected, equilibrium would, 
according to the estimate, be maintained after paying the full charge 
of interest and sinking fund. During the current year the electrifica- 
tion of the greater part of the southern system would be completed, 
and it might be hoped that in 1905 6 traffic dis'ocation on this part 
will be at an end. The Highways Committee recommend the accept- 
ance of Messrs. Lovatt and Co.'s tender of £52,970 for the erection of 
the superstructure of the first portion of the Greenwich generating 
station. The committee also recommend restrictions to prevent 
trafficking in return halves of workmen’s tickets. 


LIGHTING AND GENERAL. 


Walsall.—It has been decided to provide electric lifts at the new 
town hall. 

Grimsby.—Tl Town Council have decided to borrow £28,500 for 
the electricity undertaking. l 

Ilford.—An enquiry is to be held into the Council's application to 
borrow £43,600 for electricity purposes. 

Cannock.—The District Council have decided to borrow a sum not 
exceeding £8,000 for the electric lighting. 

- Malton.—The Northern Counties Electricity Supply Company have 
laid about six miles of cable up to the present. 

St. Helens.—The Corporation have obtained sanction to the 
borrowing of £4,660 for electric lighting purposes. 

Northampton.—The Town Council have decided to offer the local 
electric light company £100,000 for its undertaking. 

Mansfield—The equivalent of 8 c. p. lamps connected during the 
last quarter was 7,854 ; the units sold numbered 45,954. 

Manchester.—An enquiry is to be held shortly into the Corpora- 
tion's application for a loan of £135,000 for electricity pur; oses. 

Stoke-on-Trent —The Town Oouncil have ordered 3,855 yards 
additional electric lighting mains at an estimated cost of £2 523 

Oulton.—The Urban District Council are considering a proposal to 
apply for a provisional order to provide electric lighting in the urban 

trict. 

Crediton.—The electric light provisional order which the Board 
of Trade propose to issue is being considered by the Urban District 
Oouncil. 

Sunbury.—The Urban District Council are corresponding with the 
National Telephone Company with regard to an exchange line for lozal 
telephone service, 

Sale of Plant.—Particulars of an offer by the Urban District 
Council of Mexborough to sell two 50-kw. steam dynamos, with spare 
armatures, appear in another column. 

Spain.— Application has been made by Don Manuel Crusat for a 
concession for certain electric tramwavs—viz., from Cornellà to Molins 
del Rey and from Esplugas to Cornella. 

Brynmawr.—The Bill containing the provisional order authorising 
the Urban District Council to supply electricity within the area of their 
district has passed the examiners of the Housejof Lords, 


Birkdale.—The Urban District Council are communicatingiwith 
the Birkdale District Electric Supply Company re a flat rate and the 
supply of electric energy to the public buildinge. 

Fulham.—The Council are raising £25,000, part of the £31,874 
sanctioned by the London County Council on July 21, 1903, for the 
purpose of this Council's electric lighting undertaking. 

Islington.—The Lighting Committee are about to proceed with the 
lighting of Grosvenor and Wallace roads, in the latter case subject 
also to the sanction to the loan of £240 being obtained. 

Wedneebury.—An office, test-room, and stores, adjoining the 
existing electric lighting station in Oamp-strect is to be constructed. 
Tenders are to be obtained for the work, and also a loan applied for. 

Mains in the City.—The City of London Electric Lighting Com- 
pany have obtained permission to ley mains along certain streets ia 
pue OY on condition that the work be carried on by night as well as 

y day. 

Battersea.—The Council have accepted an offer from Bellis: and 
Morcom, Limited, to purchase for the sum of £170 the remaining 
engine and dynamo removed from the town hall electric lighting 
station. 

Blectrical Trades Union.—The Lambeth branch of the above 
union held their annual dinner on Saturday last at the Old Queen’s 
Head, London.road, S.E, the general secretary, Mr. A. Ewer, 
presiding. 7 

Lancaster.—The Electricity Committee have decided to advertise 
for pupils, but applications will only be considered from those who 
have studied electricity and wish to put their theoretical knowledge 
into practice. 

Melksham.—It is rumoured that the Board of Trade have deter- 
mined not to sanction the provisional order which proposed to 
authorise the supply of electricity for public and private purposes 
within the district. ; 

Howrah Station, E.I.R. —We hear that & scheme will shortly be 
submitted by the locomotive superintendent to the agent for sanction 
to light the new joint passenger station and goods yard with electricity 
at a cost of Rs. 1, 30, O00. 

Maidenhead.—The Public Street Lighting Committee have called 
for a joint report from the borough surveyor and the resident electrical 
engineer as to the streets which the Council may consider that it is 
desirable to light electrically. : 

Globe Telegraph and Trust Co.—The directors rexommend a 
balance dividend of 53. per share, making a total distribution of 
54 per cent. for the year ecded April 30, leaving a balance of about 
£35,000 to be carried forward. 

Kilmarnook.—Messrs. Aiton and Co., Western Works, Willesden 
Junction, have received the order for the whole of the pipework, including 
feed pumpe, economiser, condenser, and other auxiliary plant, for the 
Kilmarnock electricity works, 

Hampstead.—Two of the large engines at the electric lighting 
station are to be altered from tandem-compound to triple-erpansion at 
a cost of £596. It is estimated that the alteration will eff, ot a saving 
of 15 per cent. in the coal bill. 

Southport.—The total profits of the electricity department last year 
amounted to £3,615. It is proposed to devote £2,260 ia aid of the 
rates. A considerable part of the profite will be used for psying off 
previous years’ arrears of profits, (to. 

Tunbridge Wells.—We hear that much satisfaction is expreas d 
at Tunbridge Wells at the unanimous decision of the Lighting Com- 
mittee of the Corporation to recommend the Coun il to dacline to sell 
the municipal electric light undertaking. l 

Stock Exchange.—The Stock Excharge Committee have ordered 
the Metropolitan Electric Supply Oompany, Limited, further issue of 
5,015 44 per cent. cumulativo preference sharea of £5 each, fully pai |, 
Nos. 71,107 to 76,121 to be quoted in the official list. 

Bangor.—Daring the last year 508 electric lampe were added, 
making a total of 775. The deficit for the year was £510, but this 
sum, however, includes close on £200 capital expenditure. The 
Council are prepared to supply current for power at a cheap rate. 

London Gazette.—The first meeting of creditors in the estate «f 
the Automatic Telephone Oompany (1903), Limited, 72 and 74, 
London.street, Greenwich, will be held on May 17, st 11 a.m, at 
Bankruptoy-buildings, Oarey-street, Lincoln’s.inn, London, W. O. 

Dudley.--During the year ending March last the rectipts in co: - 
nection with the electrical undertaking amounted to £10,600. The 
working expentes amounted to £5,608, leaving a gross profit of 
£4,924. The number of units of electricity generated was 470,000. 


Keighley.—The current sold during March amounted to 18 036 
uvi's, an increase of 5,153 units upon the amount sold on March, 1903. 
It is proposed that 800 yards of cable be laid at an estimated cost 
of £320, The electric lighting of Cavendish-street has ben agresd to. 


Lisburn.—Mr. R. C. Douglas, of the National Electric Construction 
Company, has induced a number of residenta to form a committee, 
who will ask the Uibin District Council to call a public meeting of 
the inhabitants to consider the subject of lighting the town with 
electricity. 

Long Eaton.—The balance-sheet of the Electric L'ghting Com- 
mittee for the 15 months ending March 31 last shows a profit to the 
Council of £884 for the period named. It has been decided to use 
£280 for extension, and to invest the £600 as should be hereafter 
decided upon. 

Newark.—The Derbyshire and Nottinghamshire Electric Power 
Company, have informed the Urban District Council that the 
necessary steps are being taken for the company to proceed with 
their undertaking at Newark. and no doubt the works wculd be qom. 
menced shortly. 
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Japan. — The returns for 1903 relating to ex ports for electrical plant 
from Germany show that during the 12 months 178 tens were shipped 
to Japan, an increase of 46 tons as compaied with 1902, ia which year 
the shipments of this description of plant totalled 132 tons. — Anglo- 
Japanese Gazette 

Cullerooats.—The installation of the electric light in Cullercoate 
parish church is being carried out under the su] erintender ce of Mr. 
T. Hanning, of the firm of Robson and Coleman, Newesstle. A pro- 
posal for introducing the electric light into Whitley parish church is 
at present under discussion. 

Poplar. —In connection with the proposal to extend high-tension 
feeder mains to Blackwall at a cost of £2,214, we learn that the 
Electric Lighting Committee have decided to adopt, under license, the 
patent system of Messrs. Berry, Skinner, and Oo. for the large amount 
of concrete conduit required. 

Watford (Herts).—In his report Major Oardew states: The 
existing chimney is only suitable with natural draught for boilers 
having a total capacity of 30,0001b. to 36,0001b. of ateam per hour, and 
it is most desirable that you should me arrangements for the chimney 
to be given up entirely to the use of the electric light department.” 

West Bromwich.—The annual report and statement of accounts 
in connection with the electricity department for the year ended 
March 31 last ahows that the total inoome for the year amounted 
to £9,318, whilst the total expenditure, including interest, sinking 
fund, and bank charges (amountiog to £2,895), was £7,773, leaving 
a net profit on the working of £1,545. 

King's Lynn.—The Council's application for ssnction to borrow 
£11,500 for electric lighting purposes has been granted in respect of 
the whole of the proposed expenditure on new works, which aroused 
the opposition of the dock company, and also for the greater portion 
of the past expenditure. With reference to the balance, the Local 
Government Board are asking for more detailed information. 

- Gloucester.—The Council's electricity undertaking has just finished 
its third financial year. The gross receipts have increased by £1,300, 
or 28 per cent, and the gros works costs by £370, or only 15 per cent. 
uae the year just ended the Council had to repay in interest and 
capital £3,729, of which £1,500 was repayment of priocipal alone. 
In spite of that, they are oply £4(0 odd short of balancing their accounts. 


Colchester.—The last report of the Elect:i» Light and Power Oom- 
mittea shows that in the fifth year of working the total revenue had 
bæn £7,542, as comparei with £5,821 in the fourth year, and that 
the gross profit on the fifth year's working was £35,963, less £2 683 
interest and redemption on loan,” leaving a net surplus of £1,280. 
The average price obtained for the private supply of current was 4 "7bd., 
and for publio amps 2:36d. 

Clyde Valley Electrical Power BilL—This Bill has sed 
before Lord Balfour’s Committee on Unopposed Bills of the House 
of Lords. Mr. Robert Robertson, C. E, Glasgow, the engineer of 
the Clyde Valley Electrical Power Company, was examined by Mr. 
A. Beveridge, of Messis A. aud W. ae parliamentary agents, 
Westminster, and proved the preamble. e Bill was ordered to 
be reported to the House without amendment. ; 

Diesel Engines.—We are informed that the first Diesel engines 
were installed in 1898, and that now more than 900 of these engines 
ave in actual use, exclusive of the United States of America, with an 
aggregate power of 45,000 b.h.p., including 54 engines in the United 
Kingdom, with an aggregate power of 3,812 b. h. p.; 158 engines in 
Germany, with an aggregate powcr of 6,510 b.h.p.; and 288 engines 
ia Russia, with an aggregate power of 20,072 b. h. p. 

Electricity Supply Company for Spain.—The first drawiog of 
the 6 per cent. first mortysge debe ntures and 7 per cent. B mort- 
gage debentures for redemption at par on June 30, 1904, will take 
place at the registered office of the company, College-hill-chambers, 
College-hil!, London, E.O., on Tuesday, May 17, 1904, at 2.30 p.m. 
The registered holders of these debentures, or their legal personal 
representatives, are entitled to attend at this drawing. 

Paignton.—A letter is before the Lighting Committee in connection 
with the application of the Council for sanction to borrow £15,916 for 
the carrying out of an electric lighting scheme, in which the Local 
Government Board state that they had no power to authorise the pro- 
posed use of a portion of Queen's Park as a site for the generating 
station, and suggested that it would be neceesary for the Council tu 
reconsider their proposals as regarded the site of the station. 

St. Anstell.— The Urban District Council having passed a resolution 
at their last meeting informing the Naticn il Proviacial Electricity 
Oorporation, Limited, that they would withdraw their ol jection to the 
existing provisional order for electric lighting purposes in St. Austell 
provided the company would give a guarantee to supply electricity 
wi'hin six months, a letter was 1eceived from the company stating 
that an adequate deposit had been m. de to carry iuto effect such 
guarantee. 

Exeter.—On Sunday evening the presentation of the instal'ation 

of the eleotiic light to the Exeter Cathedral by Mr. H. A. Willey 
was officially recognised by a service of dedication. There was a 
large congregation, which included a great number of those a:so- 
ciated with the firm of Messrs. Willey and Oo., Limited, who had 
been invited to attend, and for whom seats had been reserved. The 
new electricity station, er«c*ed and equipped at a cost of £48,000, was 
opened by the Mayor on Tuesday. , 
' Ealing.—The Town Council have obtained sanction to a loan cf 
£25,000 for electrical purposes £19,576 to be borrowed for a p«riod of 
23 years, and the remaining £5,424 for 30 years. Further application 
is to be made for sanction to a loan of £20,000 for the purposes of 
the electrical undertaking, about £10,0CO being required for the new 
steam alternator and condensing plant, and the remaining £10,000 
being required for general extensions necessitated by the continued 
growth of the business of the undertaking, 


their St, Marylebone property h 


Wolverhampton.—The lighting works are being thrown open to 
visits from the ratepayers. On Monday night some 40 members of the 
Blakenhall Conservative Olub were conducted through the premises. 
Mr. Shawfield, borough electrical engineer, in a short address, said 
that in saying the undertaking was self-supporting one meant that it 
was payiog a dividend of 6 per cent. on its capit4l. Last year the 
Lighting Committee had managed to put by a sum approaching 
£3 000 to form the nucleus of a 16e3erve fund. 

Portsmouth —Mr. E. Manville, in his report on the plant at the 
generating station, future extensions, eto., urges that any additions 
contemplated should be made with the least possible delay, and says 
that the weak points of the station are insufficient supply of condens- 
ing water and the want of a duplicate steam supply to the two newer 
turbine units. He recommends that this should be remedied at a cost 
of about £5,000. The station was not seriously defective, but kad not 
been kept up-to-date as the concern had grown. Cnn een 

*Torquay.—The Town Council on Tuesday adopted a report which 
resommended the adoption of an intermediary site between the original 
site and the one subsequently agreed to for the erection of an electric 
light and power station, the provision of the chimney for the refuse 
destructor and e'ectricit y station, 260ft. in height, and a modified build- 
ing, with walls reduced by 7ft., and the substitution of a wood for an 
iron roof. The scheme of the electrical engineer, showing an estimated 
outlay of £25,508 for machinery, was adopted, sat ject to the Bill now 
before Parliament being cbtained by the Dolter Tramway Company. 


Edison and Swan United Electric Light Co.—Au extraordinary 
meeting will be held at Winchester House, E.O., on 12th inst. to 
a resolution that the capital of the sompany be reduced from 
£1,000,000 to E94 1.090 in 150,000 ‘‘A” shares of £5 each, 26,436 
* B" shares of £5 each, and 23,664 ‘‘ B" shares of £2. 10s. each, by 
cancelling paid-up capital which has been lost, or is unrepresented by 
available assets, to the extent of £2. 103. per share on each of the 
23,564 '' B" shares which have been issued and are now outstanding, 
and by reducing the nominal amount of each of such 25,564 "B" 
shares to £2. 104. 

St. Marylebone.—The Borough Council yesterday week decided te 
reject the terms proposed by the Metropolitan Electric Supply Com- 

y in 1egard to supplying current in bulk from Willesden after 
ad passed into the hands of the 
Council ; or, alteraatively, leasing the undertaking for the period cf 
the unexpired order—27 years. Further, the Oouncil resolved that 
it would be more advantageous to the borough to carry on the 
undertaking themselves, providing at a cost of £400,000—exolusive 
of site value—a generatiog stati: n admit ing of a direct supply and 
self. oontained system. | 

Dover.—The purchase of the Dover Electric Sapply Company's 
undertaking is now praotically completed. The £150,000 which it was 
necessary to find in connection with the purchase was ob'ained from 
the Admiralty, it being part of the money invested for Greenwich 
Hospital purposes, and the mortgage securing the loan haa been sealed. 
The total cost of the trans fer of the undertaking is £157,000, out of 
which sum the Dover Electricity Supply Company get £142,000, and 
the remaird.r compris-s the cspital expenditure incurred since the 
agreement to purchase was sealei, and the expenses of the transfer, 
stamp duties, and commission. 

Swansea.—We learn that the net profit of the municipal electricity 
works amounts to £1,000, against about £400 lest year. The Corpora- 
tion telephone department »re fitting up a telephone exchange at the 
Bath and West of Koglavd Show at Swansea for a month, starting two 
weeks prior to the openiog. at au inclusive service charge of £1. The 
facilities gained by subsc i ers will be sufficiently obvious to all, but, 
amongst others, the ability of dictating telegrams direct to the head 
post office, Swansea, for transmission to any part of the United Kingdom 
without extra charge, and to dictate messages to be forwarded as letters, 
will commend itself to exhibitors. 

Croydon. —It has been decided that the town clerk be instructed to 
include in the Bill to be promoted by the Council in the next session 
of Parliament the following provisions: (a) further powers in con- 
nection with electric supply, wiring, fittings, motora, etc.; (b) power to 
supply electricity in bulk or otherwise to any person or local authority 
outside the borough boundary. Extensions of the dii eot- current mains 
are to be carried out in the «eutie of the town ata total estimated 
cost of £321; also the conversion of incandeecent lighting to Nernet 
lighting in Beech House and Ohatsworth roads, Brackets of the swan- 
neck pattern will be eubstituted for the existing brackets in Factory- 
lane. . 

Aston. —The Town Council have applied for sanction to the borrow. 
ing of two several sums of 230.000 and £20,000. It is proposed that 
the prices for the supply of current for power purposes be 14d. for 22 
hours per day, and 34. per hour for the remaining two hours, on the 
peak; and that the consumer whose load factor is lees than 10 per 
cent. be charged the usual lighting rates. A flat rate of 14d. per unit 
is being charged for current already supplied to motors, "The price of 
current for lighting has been fixed at a flat rate of 24d. per unit for 
the six months ended March 31, 1904. The committee have resolved 
to discontinue the supply of fittings on the ''free wiring” system, 
and have given instructions that the Corporation's free wiring be 
carried to the patera " only. 

Ashford (Kent).—The Board of Trade have issued to the Ashford 
and District Electric Supply Company, Limited, whose registered office 
is at 17, Bank.strect, Aehford, an 91 5 authorising the supply of elec- 
trical energy for public and private purposes in the urban district of: 
Ashford, and which repeals the former Ashford Electric Lightin 
Order of 1899. It contains a special clause which authorises the loca 
authority to purchase tbe undertaking upon giving to the undertakers 
12 months’ notice of their intention so to do, upon the following 
terms: if notice to purchase be given at the expiration of 21, 28, or 
35 years from the commenccment of the order, the price to be paid for 
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the undertaking shall be fair market value thereof as a going concern, 
such value to be ascertained, in default of agreement, by arbitration. 

Durham.—The following notice appears on the agonoa for this 
week's meeting of the County Council: That the rd of Trade, 
having decided to grant a provisional order to a company in the 
Eset of Durham for electric lighting over a large area and for a term 
of 42 years against the express wish of the local authorities, this 
Council resolve (1) to write to the Board of Trade protest irg against 
the confirmation of the order ; (2) to request Alderman Wilson, M.P., 
and Councillor J. Johnson, M.P., to use their utmost efforts in Parlia- 
ment to resist the confirmation of the order, and to represent to the 
Board of Trade and Parliament that the County Council have under 
their consideration the development of a public scheme of electric 
servioe for the county, which such orders as those under notioe will 
seriously retard.” 

Wrexham.—The following figures are to hand with regard to the 
working of the electricity undertaking in March: Units generated, 
37,520, as against 20,469 in March, 1905 ; used for tramways, 11,055 ; 
light and other purposes, 26,467. No new consumers were connected 
during the month, but additions equal to 136 lampe of 8 c.p. were 
made. The number of consumers to that date was 155 as compared 
with 124 at the end of March, 1903. The total number of 8 c.p. 
lampe equivalent connected for private supply was 11,457, as 
against 8,750 in March, 1903. The town water has been entirely cut 
off from the electricity department, and no water from that source 
was used for it during the March quarter. A bitumen boiler 
is to be procured at a cost not exceeding £20. If it should be found 
nezessary to go beyond that amount, the matter will be again brought 
before the committee before any order is issued. 


Eastbourne.—The accounts for the financial year ended March 31 
show a total income for the year on revenue account of £21,421 and a 
total expenditure of £8,413, leaving a gross profit of £15,008. After 
defraying the interest and contribution for redemption of debt out of 
the profit, there is a net surplus amounting to £3,852. This has been 
added to the profit of previous yesrs, and the amount to the credit of 
the account is now £11,750 —viz., £8,700 to the credit of the revenue 
account and £3,000 to the credit of the depreciation fund account. 
The Town Conncil propose to place £750 out of the profit to the aid 
of the general district rate, and to reduce the charge for the public 
arc lamps from £25 to £22 per annum and the private supply by 4d. 
per unit—the maximum demand rate from "74d. for the first hour and 
4d. unit afterwards to 74d. and 3d. per unit. The £3,000 which 
has been carried to the depreciation account will be invested. 


Rotherham.—The gross profit of the electricity department for the 
year just ended was £6,067. 19s. 2d., and after deducting £2,388. 
6s, 9d. for loan charges, sinking fund, and interest and instalment, 
there was a net profit of £1,278. 88. 11d. At the end of the last 
financial year there was a deficit of £733. 14s. 7d. ; there was thus a 
surplus balance for the year of £544. 14s. 4d. The partioulars for the 
last year and the present year were: generation of electricit y (including 
coal, fuel, oil, waste, water, wages, otc.), 1:257d. (°144d.) ; distribution 
of electricity (including wages of linesmen and repairs to mains, metere, 
eto.), ‘Olld. ( 008d.) ; rent, ratee, aud taxes, ‘231d. ("048d.) ; manage- 
ment expenses (includieg salaries of engineer, general staff, stationery, 
advertising, and established charges), ‘611d. (°131d.) ; apecial charges, 
present year, °034d.; the works costs (including management), 2:024. 
(°665d.); loan charges, 2°437d. ('702d.); depreciation, present year, 
: FA ; total per unit, 1:785d., as compared with a total last year, 
4:454. : 

Sanitary Institute. —Oae of the special features of the Health 
Exhibition of the Sanitary Iostitute at Glasgow in July next will bea 
ronnicipal exhibit arranged by the different departments of the Glasgow 
Oorporation. The cleansing department propose to arrange for, 
amongst other things, exhibits of a model up-to-date destructor, and 
the Globe fertiliser, the gas and electric departments the latest develop- 
ments in illumination, and the sewage departments what they can 
produce from what were formerly waste proluots. The other depart. 
ments of the Corporation will also be well represented with their 
different interests, and we feel sure that the representatives of the 
municipalities who ch rc attend the congresses of the institute will 
welcome this opportunity of witnessing the progress that is made in 
municipal enterprises by the Glasgow Corporation. The social and 
holiday ni td of the congress has not been overlooked, and excur- 
sions have airapged to the following amongst other interesting 
places: Loch Lomond, the Trossachs, and the Falls of Clyde. 


Hull Telephones. — Some correspondence has recently been taking 
place between the Hull Oorporation, the National Telephone Company, 
and the Postmaster-General with respect to conditions of the company's 
license. The Opany conan to certain conditions being made, but 
they claim that that been nullified by the decision of Mr. Justice 
Buckley in the action which they brought against the Corporation. 
The Postmaster-General expreeses the opinion that the decision of Mr. 
Justice Buckley does not nullify the acceptance, although it may have 
prevented the attsinment of its purpose, and in his letter he refers to 
t wo rates offered by the company for the Hull area, and which do not 
seem to be within the limits of the charge laid down for that area. 
These rates, which, he says, the company will no doubt take steps to 
withdraw, are: (1) the unlimited service rate for a four-party line, and 
(2) the minimum of 258 for 600 messages over an omnibus line. The 

atter rate is not in harmony with the provision that in no case shall 
the total annual amount payable by an exchange subscriber be less 
than £2. 

Football.— The Arc Works Football Olub have this year been 
successful in obtaining the Essex janior cup. The replayed match 
between the Arc Works and Tilbury took place on the King’s Head 
ground, Chelmsford, on April 30, when the Arc Works won a well- 
contested game by one goal to nil, Sir Carne Rasch, M.P., president 
of the Essex Football Association, presented the cup and the medals to 


the competing teams. The two Manchester workshop competitions 
under the Rugby code came to an end on Saturday last, and of the 150 

or go clubs that entered both competitions two electrical firms came out 
on top— i.e., Glover's Cable Works won the Swinton cup and medals, 

and the General Electric Works the Broughton trophy. Last year 
also two electrical clubs won these competitions, the Chloride Works 
obtaining the Swinton cup and Glover's the Broughton. This is 
somewhat singular, considering the fact that so very few electrical 
clubs were entered for the above competitions. It may be remembered 
that Glover's and the Ohloride teams pues later on in the year for 
the district championship, which the Oablemakers won. 


Bury.— Au enquiry has been held into an application by the Town 
Council for sanction to borrow £45,000 for purposes of electric lighting. 
The town clerk, Mr. J. Haslam, said the amount was divided into 
many items, and included various sume which had been borrowed 
under the Tramway Act of 1901 for land, engine-house, boiler-house, 
and boilers, which were to be transferred to the Electric Lighting 
Committee. Under the Tramway Act the money was borrowed for 
30 years, but under the powers now being dein it was desired to 
repay it in 25 years, so as to make a uniform period for all these sums. 
The next items were 27, 500 for stores and offices on the frontage, 
plans of which had been supplied to the Local Government Board, and 
£16,000, which was comprised of a variety of items, mainly for exten- 
sion of the works to meet the requirements of the tramways. Probably 
one-half had already been expended to enable the tramways to com- 
mence running. In addition there was a sum of £6,000 for mains (also 
mainly for tramway purposes), £3,750 for service to customers and 
meters, end £5,000 for motors. 

Worthing.—The Town Council have adopted the following report 
Mare the amount paid for street-lighting to the electricity under- 

ing: ''This committee having carefully considered the matter, 
and, being of opinion that the charges made for current supplied for 
public lighting should be put on a more satisfactory basis, recom- 
mended : (a) that the payments to be made in the future should be 
based on the actual cost price per unit generated, to inolude gen rating, 
distributing, and mansgement expenses, and all capital charges, such 
cost to be ascertained, and the psyments adjusted on March 31 in each 
year; (b) that in order to accurately ascertain the consumption of 
current in each year the Electricity Committee be authorised to. 


"provide and fix a meter to each arc lamp circuit (15 in number) at the 


estimated cost of £50 ; and (c) that for the curent half-year, and pend- 
ing the fixing of such meters, the charge shall be calculated at the rate 
of 44d. per unit, the number of units consumed to be estimated for the 
purposes of the calculation, in the same way as is now adopted for the 
purpose of furnishing returns to the Board of Trade. 

Indo-European Telegraph Co. —Au extraordinary general meeting 
of this company will be held at the offices, 18, Old Broad-street, E.C., 
on May 16 at 12.30 p.m., when the following resolution, which was 
duly passed at an extraordinary general meeting of the company held 
on April 27, 1904, will be submitted for confirmation as a special reso- 
lution: ''That the articles of association of the company be altered by 
adding thereto the following regulation—namely : ‘153a The directors 
may, with the sanction of a general meeting, and either before or after 
recommending or declaring any dividend or bonus, form and maintain 
cut of the net profits or reserve fund of the company, or from 
both of these sources, a retirement fund, for the benefit of officers 
and employés of the company, by carrying over or paying moneys 
to the credit of & trust, in such form and with such provisions 
as the directors shall determine. Holders df sbares to bearer 
desirous of attending the meeting must deposit their shares with 
name and address, at the office of the company, before 12 50 p.m. on 
Saturday, May 14, 1904, against an order of admission. The share 
warrants deposited will be returned after the meeting. 

Carnarvon.—.A special meeting of the Carnarvon Harbour Trust 
was held on Friday to consider the North Wales Electric Power Oom. 
pany's Scheme Bill which is referred to in another column, The 
Chairman (Mr. J. Menzies) said that it was proposed under the Bill 
to bring electrical power into the quarry districts of the county, and 
as one interested in slate quarrying he thought this would bs a great 
5 It would, in his opinion, be the means of developing the 
slate industry. Railways and tramways might be electrified, and the 
town of Carnarvon would eventually benefit. Looking, however, at 
the matter from the trustees’ point of view, he thought the Board 
ought to give the Bill their hearty sl iade After discussion of such 
details as were known, it was resolved that, having regard to the 
benefits and advantages that will accrue to the industries and trades 
of the neighbourhood by the introduction of electricity for power pur- 
poses by cheepening the cost of production and increasing the output, 
the trust, without in any way committing iteelf to the details of the 
Bill promoted by the North Wales Power Company, gives its hearty 
support to the principle of the Bill provided that proper safeguards as 
to monopoly and charges are inserted for the protection of other public 
bodies and the general public. 

Hull.—The engineer has been instructed to pro eed with the laying 
of the telephone lines to Hessle, Cottingham, and Beverley. A depu- 
tation from the Chamber of Trades and the Coltman and Albert Wards 
Ratepsyers’ Association will ask the Corporation Electric Lighting 
Committee to reduce the electric light charges. The North-Esstern 
Railway Company have under consideration tbe qurstion of lighting 
the whole of their premises in Hull by electricity, and they anticipate 
for this a consumption of 1,225 006 uniis per annum. They also 
intend to graduall convert most of their c:aues, hoists, eto., to elec- 
trical driving. ith this end in view they will either build their own 
power station and transmit energy at extra high pressureover the whole 
of their system, or they will take in bulk from the Corporation a supply 
if a suitable price can be agreed upon. The Electric Lighting Oom- 
mittee have had the matter under their consideration, and they have 
received a report by their engineer, who points out that the company 
estimate for this supply a load factor of 27 per oent,, er an equivalent 
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of 64 hours’ use of the current per working day. The committee has 
decided to offer to supply the company with not leas than one million 
units per annum at 1jd. per unit for a 27 per cent. load factor, with 
an increase of sd. per unit for each 3 per cent. increase or decrease in 
load factor, subject to the company entering into an agreement to take 
the supply for three years. 

Nottingham.—An enquiry has been held into the application of the 
Corporation for sanction to borrow £100,000 for the purposes of 
electric lighting extensions. Sir Samuel Johnson explained that this 
was the seventh application made by the Oouncil for loans for the 
purpose of carrying on their electric light undertaking. The under- 
taking was established in 1895, and the first year's gross profits only 
amounted to £529. 6s. 6d. It slowly progressed from that time until 
last year, when the rofits were £351,695. 14s. 7d., while this 
year they had reached £34,768. 10s. 4d. Last year Mr. Talbot, the 
electrical engineer, laid five miles of fresh mains, and a year before 
that seven miles of fresh mains were laid, so it was not surprising that 
they were obliged to obtain additional capital. The demand upon 
them just now was such that the Corporation must proceed rapidly 
with the works, or they would not be able to supply their customers 
with electricity during the next winter season. It was a singular 
thing that although the Corporation also owned the gasworks, the 
demand and output wae increasing there, and he submitted that it 
was some indication of the proeperity of the town and district that 
the demand for both gas and electric light was progressing in the way 
it did. Mr. Talbot, who was appointed electrical engineer when the 
works commenced, said there had been a steadily increasing demand 
for electricity, which they had been able to eupply ata profit. All the 
capital borrowed previously had all been expended, and he thought the 
extension would be good enough for about three years. Sir John 
Tarney supported the application as chairman of the Electricity Com- 
mittee, a position which he has held since its formation. 

Loughborough (Leicestershire).—An enquiry has been held into 
the Town Council's application for sanction to borrow £5,000 for electric 
lighting. The Town Ulerk said the Corporation were entitled to borrow 
£25, An estimate was prepared by Mr. Gadsby in 1898, when 
the Oorporation were going before Parliament. The actual estimate 
was for £20,540, the balence being for the provision of a working 
capital, and for extensions. Since that time several towns of a similar 
size to Loughborough had started electricity undertakings, and, judging 
by the experience of these towns, Mr. Gadsby came to the conclusion 
that his original scheme was inadequate and too small for the require- 
ments of the town. There had been started in ea eae the 
large electrical machinery works of Messre. Morris and Bastert, who 
had intimated that anless the Town Council were ready to supply them 
with electricity they would start an installation for themselves, both 
for power and lighting purposes. Messrs. Ootton's Patent Hosiery 
Machine Construction Works had also stated that it was their inten- 
tion to put down electric lighting plant, and would supply themselves 
unless supplied by the Corporation. The present scheme of Mr. 
Gadsby provided tor a capacity of 500 kw., with a building wherein 
another 100-kw. site might be had at any time and at very small cost. 
The estimated cost of this scheme was £28,480, or £3,480 more than 
the Town Oouncil were entitled to borrow at the present time, They 
were, therefore, asking for sanction to borrow £30,000 in all, instead 
of £25,000. Mr. sby, engineer to the scheme, said that in only 
six towns in the United Kingdom of a similar size to Loughborongh 
were there no electric installations, and these towns had the matter ia 
hand. Contracts have been entered with. 42 consumers, including the 
first of the larger firms above named. 


North Wales Electric Power Bill.—<A Select Committee of the 
House of Lords, Lord Olifford of Chudleigh presiding, has under con- 
sideration this Bill, the principal object of which is to authorise the 
use of the waters of Lyn Llydaw, on the eastern slopes of Snowdon, for 
generating electricity. The area of supply is the counties of Carnarvon, 
Merioneth, and Anglesey, and parts of Flintshire and Denbighshire. 
Among the petitioners against the Bill are the Conway Corporation, 
Carnarvon Corporation, Flintshire County Oouncil, Oarnarvopshire 
Oounty Council, the Urban District Councils of Penmaenmawr, Llan- 
dudno, and Conway, and the Colwyn Bay Joint Water Supply Board. 
Mr. Baggallay, for the promoters, explained that it was proposed 
to construct a dam which would raise the waters of Llyn Llydaw 
some 20ft., thus giving a fall of 1,150ft. within a distance of 
& quarter of a mile of a generating station, and a line of pipes 
connecting it with the dam. All round the generating station 
were possible customers in the quarries and mines, and there 
was already evidence of a large demand for the power which the pro- 
moters would supply. It was proposed to transfer to the company the 
electricity powers of the Portmadoc Railway Company, and the two 
undertakings would be equal to about 12, h.p. About 1,000 h.p. 
of this would be utilised to eleotrify the railway authorised in the Act 
of 1901, and 11,000 h.p. would be available for quarries and other 
purposes. The promoters hoped to be able to supply energy at 14d. per 
unit. The estimated cost of the works at Snowdon was £86,500, and 
this would be provided out of the proposed capital of £170,000, the 
balance being available for the construction of railways. The company 
would own all the shares in the Portmadcc Railway and the Narrow- 
Gauge Railway, and it was proposed to extend these lines to Carnarvon 
on the one side and Bettws-y-coed on the other. The promoters would 
supply electricity for these railways, and they would be worked by the 
Portmadoc Company. The cost of the acquisition of the undertaking 
in the Conway Valley would be £40,000. 

East Ham District Counoil.—A progress report on the working 
of the Council’s tramways and electric lighting undertakings for the 
year ended March 31, 1904, has just been issued by the engineer and 
manager, Mr. W. C. Ullmann, M.I.E.E., M.I.Mech.E. In the preface 
Mr. Ullmann refers to the statements showing the comparative figures 
for the years ending March 31, 1905 and 1904, and says: “ In con- 
nection with the electricity supply it will be seen that a considerable 


increase in the units generated and sold has been made. The following 
gives the actual percentage of inorease over that of last year's output: 
increase of units generated, 40 8 per cent.; units sold to private con- 
sumers, 59-7 per cent.; units sold to publie lightiog, 22:9 per cent.; 
units sold to tramways, 40-3 per cent. It will be noticed that tbe 
private supply has very considerably increased. This is accounted for 
partly by the large demand for arc lights by the tradesmen, and partly 
owing to the reduction in price, which came into operation on Jan. 1 
of the present year, and also to the increased area of supply. The 
increase in consumers represents 85:8 per cent., or «qual to an addition 
of 9,623 8.c.p. lampe. In order to meet this increasing demand, and 
that which is anticipated during the coming winter, preparations are 
now being made to instal the 750-kw. 1,200-h.p engine and generator, 
which is on order and expected to be working in time for next winter's 
load, Ia connection with the public lighting, a small inorease is noted, 
the arc lampe having been increased by three and the incandescent 
lamps by five. At the preeent time extensions for the lighting of 
Katherine-road by arc lamps is in hand. The demand for tramway 
power has Jargely increased ; this is accounted for by the extra number 
of car miles run and the quicker service now given. Daring the year 
the whole of the generating plant has worked very satisfactorily 
indeed, the cost of repairs being remarkably low. Considerable 
extensions to the distributor cables have also been made; the total 
len at the end of last year being 18:75 miles, to which has been 


-added 64 miles, thus making the total p wa now laid 25 miles. 
eta 


A table is appended giving the following ils of the electricity 
supply for the 12 months, 1903-4 and 1902-3 respectively : total units 
generated, 1,988,553 (1,111,924) ; sold, 1,774,163 (1,264,666) ; sold to 
private consumers, 457,210 (286,238) ; sold to public lighting, 396,257 
(822.303); sold to tramways, 920,696 (656,125); used on works, 
69,717 (64,239) ; units sold per 8.0. p. lamp (connections during year 
averaged), 30 '33°5); number of 8.o p. lamps connected to mains 
(public arcs, incandescent lampe, private cobsumers, generating station, 
and car-sheds), 35,847 (22 957); total number of consumers, 656 (353) ; 
number of public arc lamps, 171 (168) ; incandescent lampe, 139 (134) ; 
capacity of plant installed, 1,275 kw. (1,275 kw.); total horse- power 
of same, 2, (2,000); actual maximum supply demand, 880 kw. 
(690 kw.); estimated receipts from electricity supply, as per meter 
returns— quarter ending June, £4,024. 7s. 4d. (£2,423. 13s. 7d.); 
September, £4,306. 12e. 6d. (£2,795. Os. 11d.) ; December, £5,569. 
3a. 11d. (£3,932. Os. 10d.) ; March, 25. 515. Os. 2d. (£4,183. 14s. 4d.) — 
total, £19,213. 3s. 11d. (£13,334. 9s. 8d. ; price charged per unit for 
lighting (maximum demand), 6d. and 2d. (7d. and 2d.) ; for fixed rate, 
44d. (530.); for motor power, 23d. (24d.) ; for public lighting (arcs), 
£18 per annum (£18 per annum); for incandescent lampe, £4. 6e. 3d. 
per annum (£4. 6s. 3d. per annum); for traction, 2d. (2d.) ; ave 
price obtained—public lighting, 213d. per unit (2°lld. per uni. 
tramways, 2d. per unit (2d. per unit); private supply, 4 03d. per unit 
(412d. per unit). 


COLONIAL NOTES. 


Rand Central Eleotrio Works.—The result of the working for 
April has been telegraphed as follows: Kilowatt-hours generated 
882,915, yielding a gross revenue of £7,800.” For the corresponding 
period of last year the result was: kilowatt-hours generated 630,205, 
yielding a gross revenue of 85,544. 

Cape Colony.—The Municipality of Kalk Bay intend to introduce 
into the Ospe Parliament a Bill authorising the Council to suppl 
electricity for lighting, heating, and power purposes for Mein d 
industrial, and domestic purposes. The Allgemeine Eleotricitüts. 
Gesellschaft, of Berlin, have secured the contract for the supply of 
electrical plant for power and lighting to the East London Harbour 
Board, South Africs. 

Christchurch (New Zealand).—The Oity Oouncil have adopted a 
minimum charge of 4s. a month for power for small motors. Tenders 
have been accepted for the third unit at the electrical plant. The 
following profits have been made since October: Ostober, £25; 
November, £34; December, £55; January, £85; February, £103. 
This last-named figure covered interest, sinking ‘und, depreciation, 
and all standing charges. The two units already installed give 
200 kw., the connections at preseat are represented by 185 kw., and 
the maximum Saturday night output was 95 kw. More than 200 
premises are being wired, and when that work is completed the 
connections will be about 110 kw. 

Transvaal.—The Johannesburg correspondent of the (/s 
Herald says: Some time ago I gave particulars of the proposed 
electric power station at chr pal f aod I now learn that the 
contract has been placed with Messrs. William Beardmore and Co., 
Limited, of Glasgow, and that the Oechelhanser gas-engine, now 
manufactured in this country solely by Meserz. Beardmore, will be 
adopted. There will be several of these engines cf 1,000 h.p. and 
2,000 h.p. driving electric generatore, which are to be made by 
Messrs. Siemens Broe, and COo., Limited, London. The engines 
will be supplied with gas from coal producers, and will thus give 
a high economy. The Oechelhsuser engine is primarily, although 
not cxclusively, designed fcr using the waste gas from blast 
furnaces, and for thie p is being extensively applied on the 
Continent up to 5,000 h.p. It has great advantages over scme other 
types, for, although having only one cylinder, it is arranged with two 
pistons, giving more uniform turning. The engine is horizontal, and 
the pistons work in opposite directions, so that while onc of them is 
connected direct tothe crankshaft, the other works a sliding crosa-head at 
the end of the To farthest from the shaft, and from this cross-head 
rods extend back to the shafr, so as to contribute the rotating power to 
two side cranks. These latter are set at 180deg. from the centre crank, 
so that with one cylinder there is obtained the balancing advantage of 
three cranks, There are three ports in the cylinder, one for the 
admiseion of gas, a second for its egress or exhaust, and a third for air 
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to clean out the cylinder after each of the explosions of the gas which | 9497. An automatic electromagnetic sanding-gear for use om 


ives the impulse or power to ths engine. When the pistons are 
arthest apart and the remaining gas has been exhausted, a separate 
pump forees air into the cylinder to clean it, by the rebound or return 
stroke the pistons come together and drive the air out. Coal gas 
is then admitted when the cylindera are together, and this gas, on 
being exploded by an electric spark, drives them separate again, and 
so the pistons move towards and from each other, working the three 
cranks and the electric generator mounted on the shaft. This type 
of gas- engine excels ia haviog no mechanically-operated distribution 
valves at all. It gives much higher efficiency than the steam engine, 
the coal consumption being little more than one-half that for the beet 
for steam-engines, while the rate of consumption is about lb. per unit 
of power per hour. There is consequently a great future tor the type, 
the oonstruetioa of which has only been recently introduced into this 
country." 


New Zealand.—Municipal Legislation for Electrico Installa- 
tion.— The New Zealand Mining, Engineering, and Building Journal 
says: New Z»aland came late into the field in the matter of electric 
traction and lighting, but thoy are certainly making up for lost time. 
As & test of what is ing done, it is only necessary to note the amount 
of capital which has been authorised by Parliament for such parposes. 
- In 1891 Wellington, Christchurch, and Auckland were authorised by 

an Act to fetch in electric power under arrangement with the New 
Zealand Electrical Syndicste, Limited, and ih the same year 
Dunedin took authority to raise £200,000 to acquire the tram- 
ways and electrify them. The next to apply for parliamentary 
sanction was the borough of Gore in 1893, but without autho- 
rity to borrow, as they bought their power from the Gore Electric 
and Power Syndicate, Limited. In 1894 Reefton took power to 
levy arate of Id. in the £ on the town district and jd. in the £ 
on the suburban district for city purposes, which included lighting 
by electricity, and the town is now lit from that source, the gene- 
rating power being water. In 1897 Hawera took power to bring ia 
electricity, but without power fora loan. Next year the Petone Oor- 
poration took the same power and without borrowing powers. In 
1898 Stratford took similar powers, followed next year by Ohinemuri. 
In 1900 the Auckland Electric Lighting Act was passed authorising 
the Council to contract with any firm or company to supply electricity 
for light or power purposes, and in the same year Dunedin was 
authorised to purchase the city tramways. with power to borrow 
£200,000 at not more than 5 per cent, and with special 
rating powers, which wae to include a sinking fund of 4 per 
cent, per annum, In the same year Greytown was authorised to raise 
£4,000 at 5 per cent., and Queenstown was authorised to make an 
agreement with any person or company for supply of electricity. In 
1902 Christchurch was granted power to borrow £200,000 to purchase 
and electrify their tramways, at up to 6 per cent., with power to 
borrow an additional £100,000. Ia the same year they also took 
power to borrow £5,000 to investigate and take expert opinion upon 
schemes for supplying electric power, with further power to borrow 
£250,000. with interest at not more than 5 per cent. They also took 
power to borrow £50,000 to improve and extend the system. Iu 1902 
the Hawera County took power to purchase power from the Hawera 
County Electric Power Company, Limited. The same Act also autho- 
rised the Hawera Borough Council, the Hawera County Council, the 
Normanby Town Board, and the Manaia Town Board at any time after 
25 years to purchase the undertakings of the company by arbitration. 
In 1903 the borough of Dannevirke was authorised to construct works 
for electric purposes, and for that purpose to borrow £30,000 at 5 per 
cent., secured by a special rate, and they also had power to raise a 
farther £10,000 by way of special loan. Gore also took power to 
contract with a private company for the supply aud use of electricity 
for the borough. In 1903 Ohristchurch City got authority to borrow 
a further sum of £55,000 at 5 per cent., with special rating powers. 
Dunedin also got power to acquire water rights and bring in power to 
the city. In the same year the Otago Dock Trust got authority to 
supply electric power to light the wharves. Lastly, Wanganui, in 
1903, got power to bring in electricity for light or power purposes, but 
without any special grant of borrowing powere. Ia this list it will 
therefore be seen that these local bodies have been authorised since 
1891 to borrow no less a sum than £904,000, at an average rate of 5 per 
cent, per annum." 


PROVISIONAL PATENTS, 1904. 


APRIL 25. 

9397. Improvements in and relating to “clusters” for 
incandescence electric lamps. John Henry Dale, 51, 
Deanegate-arcade, Manchester. (Complete specification. ) 

9442. Improvements in relation to resonators for use with 
currents of high-frequency wireless telegraphy and 


other like purposes. Clarenc» Alfred Wright, 496, High- 
road, Leytonstone, Essex. 


9443. Improvements in relation to vacuum electrodes for 
X-rays with currents of high 


the production of 
frequency. Olarence Alfred Wright, 


496, High-road, 
Leytonstone, Essex. 


9453. Improvements in electric shoes. Johu Wilson Gibbs, Fife 


House, Kingston-on- Thames. (Date applied for under 
Patents Act, 1901, July 16, 1903, being date of application 
in United States.) (Complete specification.) 

9468. Improvements in or relating to à method of and 
apparatus for heating the charge of electric furnaces. 
Albert Neuburger, 111, Hatton-garden, London. (Complete 
speoification. ) 


9517. 


9518. 


9523. 


9530, 


9542. 
9547. 


9565. 


9581. 


9047. 


9649. 


9658. 


9659. 


9660. 


9711. 


9718. 


9744. 


9796. 


9814. 


9815. 


9831. 


9849. 
i 


9841. 


electric railways and tramways. operated instan- 
taneously with the electric emergency brake from 
the controller handle. Charles Wilson Orosbie and 
Arthur Ward, 135, Great Olowes street, Broughton, 
Manchester. 

* APRIL 26. 


Improvements in insulators. Abrabam Richardson, Joseph 
Heap, Henry Heap, James Bailey, Thomas Brierley, and 
Robert Billington, 6, Bank- street, Manchester. 

Improvements in hangers for cars for overhead trolley 
wires. Abraham Richardson, Joseph Heap, Henry Heap, 
James Bailey, Thomas Brierley, and Robert Billington, 6, 
Bauk-stiest, Manchester. l 

Improvements in battery cells. Willim Obid Duntley, 
65, Chancery-lsne, London. (Complete specification.) 

Improvements in the electrical ignition used in 
connection with internal-oombustion motors and the 
like. Charles Ridley and John Ridley, 18, Hertford- 
street, Coventry. 

Sparking plugs for use in connection with the electric 
ignition systems of internal- combustion engines. 
Walter Williams, Harberton House, Pains-road, Southsea. 

Improvements in electrodes. Howard Ooppuck Levis, 85, 
Cannon.street, London. (The General Electric Company, 
United States). 

Improvements in electric tramway or railway vehicles. 
John Smith Raworth, 46, Lincolr's-inu-fields, London. 

Improvements in electric motors. Ralph McNeill, 
Birkbeck Bank-chambere, Southampton-buildings, Chancery- 
lane, London. (Oomplete specification. ) 

APRIL 27. 

Improvements in electromagnetic igniters for explosion 
motors. Philippe Pichard and Emile Meunier, 18, 
a oe aa Strand, London. (Complete specifica- 
tion. 

Improvements in connection with gas and electric 
light brackets and fittings for the same. Arthur 
Rudd, 18, Southampton: buildings, Chancery-lane, London. 

Improvements in machines for making incandescent 
electric lamps. The British Thomson-Houston Oompany, 
Limited, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

Improvements in governors for internal - combustion 
engines. The British Thomson - Houston Company, 
Limited, 83, Oannon-street, London. (The General Electric 
Company, United States.) 

Improvements in starting devices for electric motors. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (The General Electrio Company, 
United States.) 

Improvements in electric telegraph apparatus. Siemens 
Bros. and Co., Limited, George Sylvester Grimston, and 
Frederick Turner, Birkbeck Bak Aber Southarapton- 
buildings, Chancery-lane, London. 

APRIL 28. 

Improvements in apparatus for starting and controlling 
electromotors and in circuit breakers adapted for 
use therein. Ben Nelson Dadge aud Simuel Lord, 34, 
Castle-street, Liverpool. 

Improvements in or relating to electric lamps, especially 
applicable to electric lamps of the character known 
as “vapour arc lamps” or “luminous vapour ejootrio 
lamps.” Charles Orme Bastian, Birkbeck Bank.chambers, 
Southampton-buildings, Ohanoery-lane, London. 

Improvements in watertight covers for electric tumbler 
switches. The Genera! Contracts Company, Limited, and 
Walter Herbert Flood, 149, Strand, London. 


APRIL 29. 


An electrolytic resistance for clectro-therapoutic use. 
John Garwood Everett, 7, High-street, Windsor. 


An improved electric ignition plug for internal-com- 
bustion or explosion engines. Albert Howson, Brcad- 
lane, Nantwich. T 

An electrio or other lighted device for displaying in 
an illuminated form the word "exit" or other 
announcement on theatres or other public buildings. 
Frederick Henry Trussell and Herbert Hawkins, The 
London Hippodrome, London. 

Method of charging storage batterios without tho aid 
of auxiliary or special apparatus. Charles Kraft, 81, 
High Holborn, London. (Complete specification.) 

Improved means for the regulation of electric oirouits 
for the production of oonstant ourrent and/or 
constant potential. Reginald William James, 1, Queen 
Victoria street, London. (The Northern Electric Oompany, 
United States.) (Complete specification.) 

Improvements in and relating to electric alarm 
appliances. Lucien Laufer, 7, Southampton-buildings, 
Chavcery-lane, London. 

Improvements in commutators for dynamo-electric 
machines. The British Thomson Houston Company, 
Limited, 83, Cannon - street, London. (lhe General 
Electric Company, United States, ) 
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9849, Improvements in resistance units and methods of 


9874. 


9884. 


9914. 


9950. 


9951. 


. Improvements in vapour electric apparatus. 


A controller for electric motors. 


Magnoto-electric igniting device. 


Safety device for electric lifts. 


making same. The British Thomson-Houston Company, 


Limited, 83, Cannon streef, London. (The General 
Electric Company, United States.) 
Improvements in incandescent lamps. The British 


Thomson-Houston Company, Limited, 83 Cannon street, 
London. (The General Electric Company, United States. ) 
The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (The General Electric Company, "United States.) 


Apparatus for obtaining magnetic fields having a 


rectilinear reciprocating motion. Paul  Centner, 
Birkbeck Bank-chambers, Southampton- buildings, Ohancery- 
lane, London. 


Improvements in electric switches. Gano "illick Dunn, 


18, Southampton-bnildings, Ohancery-lane, London. (Date 
applied for under Patents Act, 1901, Aug. 25 1903, being 
date of application in United States.) (Complete speci- 
fication.) 
APRIL 30, 

Arthur Burgess Soar 
and Henry Frank Joel, Phipp-street, London. 

Car] Hauptmann, 10, 


Friediichstrasse, Berlin, Germany. (Complete specification.) 


Improvements in or relating to the collector rings of 


Coloman 


alternating-current generators and motors, 
(Complete 


de Kandó, 111, Hatton-garden, London. 
specification.) 


Improvements in driving mechanism for electrically 


propelled vehicles. Coloman de Kandó, 111, Hatton- 
garden, London. (Complete specification.) 

William Sprowson, 18, 
Southampton-buildings, Chancery-lane, London. (Complete 


specification.) 


Improvements in electrically - driven viel d gear. 


William Horatio Harfield and William Rutledge, 4 
street, Finsbu:y, London. 


„ South- 


9964. Blectrical peroussive drill Paul Centner, Birkbeck Bank- 


9981. 


9984. 


LI 


chambers, Southampton-buildings, Chancery-lane, Londou. 
Shade-carrier for electric glow lamps and the like. 
Karl Walther, 40, Chancery-lane, London. (Complete 
specification. ) 
Improvements in or relating to electric cable con- 
ductors. William Ernest Hitch, 14, Abbey-road, Oxford. 


COMPLETE SPECIFICATIONS ACCEPTED. 


6631. 


To be published May 19, 1904. 


1903. 
Apparatus for the production and application of high- 
frequency currents. Sharman. 


. Apparatus for the transmission of electrical energy. 


Artom. 

Electric governors for elastic fluid turbines. 
(Continental Turbine Company.) 

Apparatus for controlling the lighting and extinguish- 
ing of gas, the flow of fluids, or the supply of electric 
energy at predetermined times. Harris. 

Electric motors and generators. Fynn. 

Electric switches. Bray, Markham, Reiss, 
Markham, and Reiss, Limited. 

Electric light switches operated by the opening of 
doors, windows, and such like. Oppenheimer. (Acticn- 
gesellechaft Mix und Genest.) 

Secondary batteries. Fiedler and Gerard. 


Poult. 


and Bray, 


. Gas or vapour electric apparatus such as mercury 


vapour lamps for lighting or other purposes. Le Tall. 
(Cooper-Hewitt Electric Company.) 


Elootro-pneumatio action for organs. Burton. 


. Switches for use in connection with selective electric 


signalling apparatus. Jacobs and Nicholson. 
Electrical arc lamps. Guest, Keen, and  Nettlefold's, 
Limited, and Symone. 
Terminal holders for electric wires, leads, or cables. 
Stevens. 


. Eleotric-current transformers. Müller. 


Apparatus for enabling telephonic and tolegraphic 
messages to be transmitted over the samo line wire. 
Howoith. (Turchi and Brune.) 

Gas and electric lamp pendants. Jones and Smith. 

Process and apparatus for producing a shifting of 
phase of 90deg. in alternating - current meters. 
Morck. 

Electric telegraphy. Rugh. 


1904. 


. Eleotrio clocks. Tiffany and Van Inwagan. 
. Automatic telograph transmitter. Murray. 


Supports for conductor raus of eleotrio railways. 
Doulton and Morris. 


Telephone  annunciator 
Eckstein and Bell. 


or indicatsr switchboard. 


4413. Electric switches. 
' 8227., 


Spalding. 


railways. Doulton and Morris. 


7209. Multi-voltage electric generators. 


Gibson. 


Supports and guards for conductor rails of electric 


(Date 


applied for under International Convention, April 4, 1903.) 


Electric insulators. Lorrain. 
Ginori. 
Process 
British 


7236. 


7327. 


Galvanic Metal 


(Galvapischen Metall Papier-Fabrik Akt. -Ges. ) 


1 


(Soo. Ceramica Richard 


tor the preparation of dynamo brushes. 
Packing Oompary, 


Limited. 


COMPANIES' STOCK AND SHARE LIST. 


Amount 


Name. 


Commercial and Industrial.— £ 


Alliance Electrica] Co.,5 per cent. Cum. Pref., Non 1-70,000 1 
Aron Electricity Meter p.c. Cum. Pret. Shares, 1 oe 1 
British Insulated and Helsby Cables, Ord., 1-100,000 .. 5 
6 per cent. Cum. Pref., 1-100, 000 

—— 54 per cent. Mortgage ‘Debentures ............-. 100 
British Thomson-Houston Co., 44 per cent. lat Mort. Deb. 
Stock, Red. 100 


k, 
British Westinghouse Elec. and Manur., 6 per cent. Pes 


n .. 8 
—— per cent. Mortgage Debenture Stock . 00 
Brush Electrical Engineering, DAC: Nos. 1- 106, 751. 2 
— Non. Cum., 6 per cent. Pref. ..................-. a 

H per cent. 1st Debenturé Ne 100 

v per oon t. 2nd Debenture Stock .............. 100 
Callender's Ca ble, Dateatares JJ vues nats eas 8 
5 per cent. Pref. ....... ——— — S eaS 5 
»Orompton and oo q 3 
——— b cent. Debentures...................... ee 100 

Edison and Swan United, A" Shares, 1-99,261 . “ase. Š 
—— ** A" Shares, 01-017, 139 . 5 

5 per cent. Debenturess . 100 

4 per cent. Deb. Stock, Rede .. 100 

Blectric Construction, Limited, Nos. 1 to 112,100 ........ 2 
7 per cent. Cumulative Prei. 155 


4 per cent. Perp. lst Mort. Deb. . 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 


General Electric Compan (1900), 5 per cent. Cum. Pret... 10 
4 per cent. 1st Mort. Deb. Btock ................ 100 
W. T. Henley's Telegraph Works, Ordinary .. DE. bud 
44 per cent. Preference .................... e 6 
per cent. Debent uren 00 
India nri r, ants Percha, aod Telegraph Works ..... . 10 
4 per cent. Debentur es. ...... 100 
Parker, Thos., Limited, Ordinar ——— —— 10 
Telegraph Construction and Maintenance.............-- . 1 
6 per cent. Bond 2 1I00 
Eleetrie Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1. 201-101, 200 .. 1 
As cent. Deb. Stk. Corts., and Conv. .. 100 
Bournemouth and Poole, Ordinary .....................- 10 
44 per cent. Cum. Pref., 7 50 00ͤͤĩðᷣ vns 10 
6 per cent. Cum. Second Bree. 15, 001-22,500 . 10 
dj per cent. Debenture Stock, Rd.... . 100 
Bromley (Kent) Electric Light and Power bua ae per sene 
lst Debenture Stoc ss . 100 
Brompton and Kensington, Ordinary.. — ——— 
——— 7 per cent. Preferenoe ...................- . 
——— pet 29001 W Corp., Ordinary, Nos. 1-40, oOo .. 6 
Cambridge perry Supply í Company, Ltd., £10 Ord. .... 8 
Central Electric aud Nerd N , 4 per cent. Guar Deb. Btock 100 
Oharing Cross Nos. 1-70,000 5. o reso eren 5° 


—3 Ger, cent, Cum. Pref. u.e ... 5 
ty Undertaking,” 44 p.c. Cum. Pref., 1-40, m 15 
per cent. Debent ure Stock, Red. (Prov. Certa.) 

Chelsea Electr Bupply 

cent. Debentures 

City of 155 on, Ordinary...........esessosoesoesssosooos 


Ordinary 

6 per cent. Cumulative Pret. .................--- 

5 per cent. Debenture Stock 18 
r cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. 

County of 


pe 

ndon and Brush Provincial, Ordinary 
6 per cent. Cum. Pref. 
44 per cent. Debentures Prov. Certs. All 
Edmundsons’ Electricity . Ordinary, 1 

6 cent, Cum. Pref. 
44 per cent. First Mort. Deb..................... 100 
Electric Lt. & Tractn. Co. of Aust., pe „6 p. o. Cm. Pf., 1-30, 00 6 
nd Electric dae e Ord. Nos. 1. 10.600. .. 
8 ectric 8u os 
t. First Deb. Btock, Red. 


per cent. 
Bore lets Lightin mite on. Lid Ord., i. 300 4 
Kens: n e Elec. 
per oant. Dehanture Stock Red ` UN 
Kensington and Knightsbridge and N otting Hil — 
Kidderminster and Dist. Elec. Lighting and Traction, Pret. 10 
London Electric, Ordinary ...................... e eere 
6 per cent. e... 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 
Metropolitan Ordinaer ggg eene nnn 10 
44 per cent. First Mortgage Debenture Stock .... 100 
34 per cent. Mortgage Debenture, Red. .......... . 100 
N . ne Electric Supply, Ordinary 
Notting Hill Electric Dahtiuꝶ sk 
4 per cent. First Mort. Debs ,Nos. 1-500 (Reg.) 
Oxford Electric, Ordinary, 1-96 ana a. -14,310 
4 per cent. Debenture Stock 
Royal Electrical Com of Montrea. 34 per cent. First 
Shares Mortgage Debentures ......................-. 
Smithfield Markets Electric Supply, Ltd., d., 1-12, 000. 
4 per cent. Debenture Stock 
South London, Ordinary e eene 
dt. James's and Pall Mall, Ordinary, 101-80,080, .......... 


D 100 
5 


€9909959050020609€0600099606902582828a89099 


pe b. 
Urban Electric Supply Co., Ordinary, 8-30,007 .......... 
5 per cent. Cumulative Preference, 50,001-80,000 


Westminster, Ordinary .................. e. eene eene ame 


5 
b 
6 


paid. 


ö ee 


m 


III: inte: 


Led 


Last price 
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Name. Amount Last price, Name, Apald. Last price 
: -£ £ 
Electrie Railways.— £ £ Cork Electrio Tramways and Lighting Co., Ordinary... 10 94-10 
Sentral London Ordinary ®e@seee es e608 08 £688 88 F868 SECS 9 3 = ol PLE a ber cent’ ceci Lied ees ec im Y 100-101 
| „ , deterred... . . 100 — B588 Dublin United Tramways (1800), Ord., Nos, 1-60,000...... 10 818 
4 p.c. Deb. Stock (Prov. Script Certe., fully paid). 100 — — 110-113 l —— 6 per cen » Nos. n —ͤ—ͤ—ͤ—ͤͤ * — 
City and South London, Consolidated Ordinary ....-.... 100 — 9.52 qusc A Por oent. Morh: Dobe, 1-5,000, Bed. ......-... F 
4 per cent. Debenture Stock h...... . 100 = 106-109xd a, GGG all — 1414 
5 per cent. Pret. Stock '91 *-*09999€925006*0906€990902$28329990 100 ae 1 M per con) Deb 8 **09959000200230000905009$0230000992 00 cun 108-110 
" Eo lc o e — 11122 Isle of Thanet Nisctrio Tramways and Lighting, 5 per cent. 
Liverpool Overhead 5 er cent. Prof. . . ..... .. . n - at ee UM serene den inde D s e 
gegen pet d Mortgage Debentures, Red., 1-1,700.. — - 99.161 Eidderminster and District Lighting and Traction, Pref... 5 .. 84-82 
rdinary : don United (4901), 5 per cent, Cum. Pref. ........ 10 — 1111 
= e ectric Trams. ,Deferr : n" 
Electric Tramways. ; T s percent, Cum, Pre, 600, 061. 514,018 . 1 — 4 
Anglo- ntine, 1-260,007 ..... 2.2.20. energie n New General Traction, Ordinary ........................ - $ 
rmanent 6 per cent. Debenture Stock, 1888.... 100 .. 1871 6 per cent. Cum. Pref. ......... exssvseseovsossse  O m 1-8 
Blackpool and Fleetwood Tramroad 66 2 „ „ 6 „ 6% %%% „ 0 0 e 134-136 5 per cent. Mo e Debentures, 1-1,713 (Regd.). 100 zc 88-95 
Brisbane Tramway Invest., Lim., Ord., 850 eee D. M3 Oldham Aston, and Hyde tramway, Ordinary —— V 10 112.12 
5 per cent, Cum. Pref., Kos. pikes Coria. ali pd in s 1 6 per cent. Cum. reg. eee = 89.115 
r cen 9 9 v. e 0 «e "| 
British Columbia Electric Rallway Co., Ord. Def. . . b.. 100 — 8-101 Potteries Electric Traction, Ordieasy 0 00 40.09 an T 89 
—— Ord Frei. cece se cece eecesececeeees or 2 1 n 6 per cent. Cum. Pref., 1- 800 *"050e60253000000000€ cub 9-10 
Non.Oum. 5 per cent. Pref. .................... ee 0j- —— 4&4 per cent. Debenture Stock .................. 105-106 
——— 44 per cent. Ist Mt. Debe.. Noa. 1-6.250, of £40each 40 .. 102-104 D. e. South Lancashire Electric Traction and Power Company z 
——— 4j per cent. Vancouver Power Deb 10) . 98-101 £250,000 Ordinary ER 1 1 
British Blectrio Fraction Ord 1-500,000 & 60,001-80,000.. 10 — 40 — C 2101.138 6 per cent, Preference . . 1 — 1 
T cen $ * ? *s€«»9*5060000000000 = 9 — 
6 per cent. Perpetual Debenture Bock: ... 100 — 114.17 8828.0 44 per cent. Debenture SU 100. e. 100 p.e, 
Buenos Ayres and 9 o Tram., Gra. N 5 Rs Ae Telephones.— 
" co . 0 9 17, 6 6 6 „„ „„ „ „„ „60 =a B 
«Be Aber cont: Cm. Pt, 1.27, 500 6 6 „%/«— e „ „„ „„ 6 =- 4 -54 National Telephone, Preferred 100 a» 103-105 
5 per cent. Deb. Stock, Red. 65 2 2 2 2 6 6 6 „ „% „„ „ 6 „ 2 100 oe 1 107 — erred Stoc „ „%% —f—f— Pee SP ee ee ee ey ee 88-91 
— Prov. Cert., all paid sc29909909525099992009090090000909 100 as 98-101 —— 6 per cent. Cum. 99 e an — 2 — — 0 — 10-12 
Cape Electric Tramways Nos. 1480, 00ͥ᷑ 9vi cc cccccces 1 -a 2-24 —— 6 per cent. Cum. Second Pref. * 6 «o as os no as ns oo Go 10 a= 10-12 
City of Birmingham Tramways, 5 per cent. Cum. Pref. .. 5 .. 44-5 l per cent. Non. Cum. Third Prei. = 5-54 
Colombo Electric Tramways and Lighting, 5 per cent. lat ——— 4 per cent. Deb. Ed 100 . 101-103 
Mortgage Debenture Stock, Red. .................... 100 .. 9.102 xd Oriental Tslephone and Bi o OOompany . l . 15/16-1 1/16 xd 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


OS , r c C cC A ͤ—— —— À(?———A!Á— ÓÁÁÁÉAXÜ'À€——À MÀ € ÍÓ—ESMAEE. 


| Traffic Returns for | Increase or Miles of Accounts for past year, 
week | decrease. 9 ne Cost 
. — c —— = — — per 
Xv ier lr. | | Total P ber miles | Pen | Ger S Ea 
| urren ota assengers ar miles as · ar e of mile. 
3 1904. | 1905. | Week, | year. 1904, | 1905. | Ending receipts! carried. | Day +’ nger| mile. | trece | 
£ £ £ £ £ d. d. £ d. 
Aberdeen Corporation........ Aprilzo 1,187 907 + 280 -H11,821A| 194 191 May 31 37,931 9,099,715 | 794,601 098 |18:02| 1,970 | 62 
Ayr Corporation.............. | W. "RO | 262 200 + 2 + 120 8 8 Sept. 25 12,503 2,979,276 | 290,099 |100 | 10°34) 1,560 | 47 
Barking Corporation.......... T 35 — — — 14 a — re | — | c WN: oe ess — 
Birken bead Corporation May 1| 1.009 889 ＋ 10 — 74 — — — 1 £^ n ieee me * 
Birmingham Tramways ...... April23 268 — — T£ | 64 64 x pn = | zx = my S sz i 
Blackburn Corporation ...... | s» 2| 8'9 | 785 |+ 84 + 201 24 21 |March 250 40,964 7,254,106 | 826,558 | 1°36 1187 1,705 7-42 
3lackpool Corporation........ „ 28 507 406 + 101 + 173 | 174 173 „ 31,211,168 6,169,121 724,443 |152 | 108 Ad * 
Blackpool-Fleet wood Trams. „ OO 320 8091 14 312 164 | 164 Dec. 31 30,923 2,049,677 584,989 | 362 |1268| 1,932 699" 
Bolton Corporation .......... May 1| 1.787 | 1,665 | + 124/ - 128 | 38 $8 March 319 85,704 | 17,761,605 | 1,896,247 |116 10 75| 3,4 5:87 
Bournemouth Corporation.... | ,, 27| 1,018 975 |+ 33 + 321 104 | 103 — NEM es Yas t+ ates * cams E 
| » á x 
Bradford Corporation April23| 3,925 | 3,297 | + 682 7 | a = * - A ex dins I su - 
Brighton Corporation ........ May 1 814 188 | + 26| + 32h 74 64 „ 311 — | 10,432,508 | 1,031,928 |100 |1010| — = 
Bristol Tramways Company. Aprilz? 4,797 | 4,538 | + 259 — | Sly 514 Dec. 31,225,480 | 41,192,899 | 5,724,114 |130 | 938| 4348 | — 
Burnley Corporation ........ és 0 997 727 | + 270 — 10 7 — <= a: ES 208 Be 2a — 
Burton Corporation May 1| 512 — — - 84 — — — TC | = s = | = — 
Cardiff Corporation April30} 1,879 | 1,719 | ＋ 160 + 240 — A = — ae = um = = aS 
Carlisle Tramways Company.. | „ 30 178 | 186 - 8| + 261 | — — „ 91 — | 2,216,583 520,129h | — — — = 
Central London Railway...... „ 30| 6,850 6.805 ＋ 44 1,028&| 6 6 | „ 51.557.225 | 45,305,110 | 1,276,971a | 1:87 |666al 59,076 | 3566 
City & South London Railway | May 1| 2,681 5,001 | — 320| — 1,684) 68 63 „ 31/165,003a| 19,069,319 thas e divus s^ pti 
Cork E. T. and L. Company . |April28| 434 467 — 33 — 2188| — | — es — — = x4) Ne * E 
Darwen Corporation.......... |. 29| 272 228 — 6, — 112 7.25 723 March 319 12,341 2,560,735 204,279 125 |115| 1,707 9°36 
Dover Corporation .......... „ 80 182 211 29 — 169 42 3 as 9— "ai | S 1 «e s pie 
Dublin & Lucan Electric Ry... | May 2 P 175 í t + is + 844 — — Dec. 31 5,796 | 564,796 102,087 |381 |15:62| 358 7-68 
Dublin U. T., electric cars.... |April29| 4,17 3.7 +4 À pa Ns 
Dublin 8. District, Electric .. | ,, 29 | 1,023 747 | + 281 1 = 46 | 46 | March 31 126,121 | 24,553,133 | 3,429,356 | 125 | 8:82| 2,741 | 5'06h 
| | 
Duadee City Tramways ...... w 27 "791 785 + 1l | 22 22 May 15 35,874 9,084,522 | 752,814 |0'93 ,11:276| 1,630 — 
Eas) Ham Corporation » 90 728 Ii | + 151 + 370 | 10°75 | 10°75 March 319 25 341 | 9,971,337 650,224 |u6l | 9:35 2,357 e: 
Glasgow Corporation ........ „ 20 15,916 | 15,180 | + 736 | 4-59,974A | 124 124 May 319 656,572 | 177,179,549 14,008,750 0-88 |11:25 | 5,489 5 7-40d 
Halifax Corporation.......... „ 20 2,004 | 2,934 430 — 39 813 801 — Zz — | ei E ce . = 
Huddersfield Corporation.. „ 9 1,546 | 1,186 |+ 360| + 8,918 | 34 54 | March 51) 56,651A| 9,738,213 | 1,218,539 |14 |1114| 1,618 6°32 
Hull Corporation, E.8........ „ 30 2,055 1.798 + 255 + 732 25 19 » 51) 87,707] 21,065,999 | 2,218,696 100 | 9:49 5,004 5-0 
Ilford Corporation .......... MURS 446 517 | + 129 104 * t | a 8 
Ilkeston Corporation 2: ee 138 — — — = = = -"- A = — ex - = 
Kirkcaldy Corporation ...... 3 202 — — — — es -— — vs a ee ae p : 
Leeds Corporation „ 23 5,552 | 4,887 | + 645| + 1.821 77 77 March 25g 262,656 | 57,239,779 | 5,773,651 | 1°11 | 1091 3,283 — 
Liverpool Corporation „ 25 10,191 | 9,996 | + 635, + 3,752 | 103 101 Dec. 51 504,504 108,906,472 11, 705,425 |111 | 10°34] 5,000 | 6-88 
Liverpool Overhead Railway.. May 1| 1,533 1,625 10| +  72h| 154 | 154 June 30, 79,252 | 10,466,726 986,185a | 1:82 |19:30a| 5,110 a 
London County Council ...... April23 | 10,922 8,489 42,335 + 7,550 40 40 = <= 3 = erd) ba = 
Lowestoft Corporation ...... «20 143 — — — - = — — = > | EE. (i UN ea — 
Manchester Corporation. „ 30 11,918 | 11,687 | + 231 — 1314 = - = i 
Nelson Corporation .......... v. 00 114 9o] | + 57 — 5 3 = — — — — | —_ MAS = 
Newcastle-on-Tyne Corptn... „ 30 3,518 | 3,078 | + 440 — 583 38) March 259 150, 55 | 33,474,122 | 3,379,119 |108 |1093| 4,175 | 6-1? 
Newport (Mon.) Corporation.. 1 2 153 291 | + 159 + EO 15 = = — x E ES Psi * fins 
Portsmouth Corporation...... „ 30 1,656 1,406 | + 250 + 814 29 29 Sept. 30 47,651 9,168,137 868,157 174 |15:17| 1643 | — 
Rochdale Corporation ........ Muy 2 116 155. 7:54 ] — +4 44 |March31;| 5,416 925,281 127,456 138 | 1027|] — 766 
Rotherham Corporation ...... - -- = e 12 2 
Salford Corporation „ 33.857 5„115 | + 851 + 2.029 — - = — = [Lr og — = a 
Sheffield Corporation ........ "2E 4,450 4,161 | + 286 130 534 534 Mar. 25g 216,309 | 56,812,049 4,926,083 0-904 |10-428| 7,510 | 7-0 
Southampton Corvoration .... |April28 i00 895 | 4- } — 11 11 „ 31 35,874 9,084,522 752,814 0846 11-455 3.760 
Southend-on-Sea Corporation.. c e ET 264 223 | + J 111 6i 1 | tel ys 2s 
Stockport Corporation * i £0 905 299 + 210 lls * fee 
&nnderland Corporation ...... May 1| 1,135 | 1,000 + 139| + 14 18˙48 18-48 „ 51% 93,930 | 15,987,121 | 1,270,957 | 1:03 |11:5 | 3,243 | 64 
Wallasey U. D AprilZ0 655 654 T 21 + 34 |105 |105 „ 319 31,473 5,685,182. 654,742 130 |11:55| 3,593 | 7-08 
West Ham Corporation ...... „ 28 716 : 14 : i Sic EES ul 
Wolverhampton Corporation. . ; 21 550 92 |+ 157 74 s = 3 = 


. * Includes maintenance of permanent and proportion of profite paid to the tramway companies for term of unexpired 1 
b Per mile of single track. o Include rail and train. d Including depreciation, / Including Ue section of horse traction. 
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NOTES. 


Canadian Electrical Association.—At a meeting 
of the executive committee of the Canadian Electrical 
Association on the 21st ult. it was decided to hold the 
annual convention in the city of Hamilton on Wednesday, 
Thursday, and Friday, June 15, 16, and 17. 

The Institution Library.—Mr. R. K. Gray, the 
president, has purchased the late Mr. McMillan’s collection 
of books, and presented it to the Institution library. Mr. 
Gray humorously proposed a vote of thanks to the donor, 
which was accorded with mingled enthusiasm and amuse- 
ment. 

Books Received.—Messrs. Harper and Bros. are 
publishing a translation of “Starters and Regulators for 
Electric Generators and Motors,” by Rudolf Krause, price 
4s. 6d. net; “Dynamo Attendants and their Dynamos,” 
by F. Broadbent (London: S. Rentell and Co. 1s. 6d.). 
This is the fourth edition of this little volume, which has 
been re-written and brought up to date. A section has 
been added dealing with the various types of motors, and 
the publication provides a useful handbook. 

The Metric System.—The Select Committee of the 
House of Lords which is considering the Weights and 
Measures (Metric) Bill commenced its sittings last week. 
On behalf of the Home Office, Mr. H. Cuningham, assistant 
under-secretary, submitted that Clause 6, which tended to 
make all contracts not conforming with the metric system 
void, was too drastic. He considered it would be sufficient 
if the provisions were framed so that such contracts would 
be rendered illegal, and would incur a small penalty. The 
other evidence tendered was partly favourable, partly 
adverse, the reasons given for the latter being that the 
change would facilitate foreign competition and involve 
heavy expense for new apparatus. In regard to the first 
of these objections, it does not impress us as very con- 
vincing, seeing that the mathematical qualifications of our 
Continental rivals have generally enabled them to cope 
with our present system. 

Electrical Traction in Peru.—The Railway and 
Engineering Review of Chicago states that, according to 
consular dispatches, a commencement has been made with 
electric traction in Peru. An electric car line, of the street 
railway type, has been built from Lima to Chorrillas, eight 
miles in length, touching the seashore at Barranco, which 
is one of the popular resorts. It is anticipated that the 
service will facilitate advancement in certain directions, 
such as in the erection of a better class of buildings and 
in the improvement of the streets. Another electric car 
line is under construction between Lima and Callao. This 
road will be 10 miles long, and will be laid with a double 
track. It will come into competition with two steam rail- 
roads in operation between the two cities, and it is expected 
to effect some reduction in passenger rates, which the public 
claim are unreasonably high. The cara and plant are of 
American manufacture. 

Action of Radium on Metals.— Mr. N. Orloff, as 
stated in a recent communication to the Russian Physico- 
Chemical Society, covered in April, 1903, an ebonite 
capsule containing 0:03 grm. of radium bromide with an 
aluminium plate 001mm. in thickness instead of the mica 
generally used. In the course of July the author, having 
opened the capsule, noted on the surface of the aluminium 
turned towards the radium some protuberances of the 
same aspect as the surrounding surface of the aluminium 
and resembling small drops of melted metal. These pro- 
tuberances proved to be radioactive, producing a photo- 
graphic image on acting for some minutes through black 
paper, and even after six months they were found to emit 


.& very extensive one. 


invisible radiations without any appreciable weakening. 
The author thinks that a stable alloy is formed by the 
accumulation of material particles given off from the atomic 
systems of radium around small aluminium nuclei. 

Protection from High Tension Wires. — In 
referring to the accidents to men and plant that have 
resulted from crosses occurring while stringing wires, the 
Western Electrician of Chicago mentions that one method 
of protection is to make a net of very stout cord and about 
14in. mesh, the size of the whole being about 30ft. long and 
10ft. wide. Ropes, each three spans in length, are rove 
through the sides of this net so that they may be suspended 
from one pole to the next and kept spaced by a stretcher, 
consisting of a piece of wood about 1ft. longer than the 
cross-arms. The ropes are run from the poles, between 
which the net is suspended, and fastened to the bases of 
poles adjoining each end of the span. The position of the 
net can be varied according to the position of greatest hazard 
of contact with high-tension wires. This simple arrange- 
ment, in addition to furnishing conditions of safety, also 
permits the work to be done at a more rapid rate because 
unusual precautions are rendered unnecessary. 

The South-Western Polytechnic. — The eighth 
annual distribution of prizes and certificates took place on 
Friday night, Mr. R C. Antrobus in the chair. The 
occasion was utilised for the formal opening of the new 
buildings, which include extensions to the electrical and 
mechanical laboratories. The principal (Mr. Tomlinson), 
in a brief report, said that the institution was never in a 


more flourishing condition. The amount of fees received 


and grants earned had increased in the last eight years 
from less than £1,000 to over £8,000. Lord Cadogan 
distributed the prises and certificates, and also formally 
declared the new buildings open. At the conclusion of the 
proceedings an address and testimonial were presented to the 
principal on his retirement from that position. The follow- 
ing-evening a conversazione was held, the programme being 
Lectures on radium and X-ray 
photography, with experiments, were given by Mr. 8. 
Skinner and Mr. F. T. Addyman, and Mr. J. B. Coleman 
discoursed upon Illuminants— Old and New.” Oppor- 
tunities were given for the inspection of the admirable 
electrical, mechanical, and other laboratories, and with two 
concerts and a series of gymnastic displays visitors were 
provided with ample entertainment. 

Reduction Phenomena Produced by the Action 
of Alternating Currents.—This subject is treated by 
Messrs. F. Pearce and C. Couchet in the Comptes Rendus. The 
authors state that when certain saline solutions are sub- 
jected to the action of an alternating current, either 
the electrodes are dissolved as observed by Le Blano 
and Schick, or the dissolved salts are more or less 
completely reduced; the latter phenomenon is dependent 
on the nature of the electrodes, those formed of readily 
oxidisable metals being the most effective, and also 
on the density and frequency of the current; with a 
current of low density, the electrodes only are oxidised, 
whilst with a high-density current the dissolved salt is also 
reduced. Solutions of ferric alum are only slightly reduced 
in the presence of platinum electrodes, much more reduced 
when electrodes of aluminium, lead, or cadmium are 
employed, whilst with iron electrodes the reduction is 
almost complete. Solutions of alkali nitrates are reduced 
quantitatively to nitrites with electrodes of cadmium or 
zinc, whilst with iron, copper, or carbon electrodes there is 
practically no reduction. Under similar suitable conditions, 
cupric salts are reduced to the cuprous state, mercuric to 
mercurous salts, or chromates to chromium salts, and nitro- 
benzene to a salt of aniline, 
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Royal Institution —A general monthly meeting of 


the members of the Royal Institution was held on the 
9th inst, the Duke of Northumberland, K.G., president, 
in the chair. The chairman announced that he had 
nominated the following vice-presidents for the ensuing 
year: Sir William Abney, K.C.B, Mr. Shelford Bidwell, 
Right Hon. Lord Kelvin, Dr. Ludwig Mond, Sir Thomas 
H. Sanderson, G.C.B., Sir Felix Semon, Sir James Crichton- 
Browne (treasurer), and Sir William Crookes (hon. secre- 
tary). The following were elected honorary members: 
Prof. E. H. Amagat, Prof. N. Croft, Prof. L. P. Cailletet, 
Prof. and Madame Curie, Prof. H. L. Le Chatelier, 
Prof. G. Lippmann, Prof. J. W. Bruhl, Prof. G. H. Quincke, 
Prof. E. Fischer, Prof. F. W. G. Kohlrauseh, Prof. H. 
Landolt, Prof. L. Boltzmann, Dr. H. Kamerlingh Onnes, 
Prof. H. A. Lorentz, Prof. E. W. Morley, Prof. E. C. 
Pickering, Dr. G. Lunge, Prof. P. T. Cleve, and Prof. P. 
Zeeman. The special thanks of the members were returned 
to Mrs. Frank Lawson and to Sir Thomas Sanderson, 
G.C.B., for their donations to the fund for the promotion 
of experimental research at low temperatures. The 
following were elected members: Mr. P. M. Brophy, Mr. 
W. J Canter, Mr. Eyre Crowe, Mr. H. T. Ellis, Miss 
E. Morgan, Mr. Berkeley Portman, and Mr. Burnett 
Tabrum, J.P. 
Galvanising by the Electrolytic Process.—The 
last few years have witnessed a considerable extension in 
this process. It is now used for heavy pieces of machinery, 
such as parts of centrifugals for sugar factories, which 
cannot be galvanised by immersion in melted zine without 
becoming distorted ; and even heavier objects, such as 
girders, sheet iron, and boiler tubes, are now galvanised 
electrolytically. It has been found, moreover, that the 
electrolytic deposit of zinc adheres better to a clean metallic 
surface than on one coated by dipping, and articles 
galvanised by electrolysis can be punched, riveted, and 
otherwise worked without the zinc peeling off. Press-rolls 
also are now treated by this process. The old method had 
several disadvantages, of which the worst, perhaps, were 
the unequal thickness of the zinc coating and the lumps 
formed by the dripping of the melted zinc, both of which 
necessitated the roller being turned in the lathe in order 
to obtain a proper surface. The electrolytic deposit of 
zine, on the contrary, is perfectly uniform, and no turning 
is required, so that the roll can be used just as it comes 
from the zinc bath; besides which the rolls do not warp, 
as was frequently the case with the old process, as the 
electrolytic precipitation of the zinc is carried out cold. 
The electrolytic process has been found of great value for 
practically all parts of machinery subject to the action of rust. 


St. Marylebone.—It wil be remembered that when 
the company’s suit against the Borough Council was before 
Mr. Justice Buckley some 21 months back, his lordship 
made an order by consent extending the time for com- 
pletion of the purchase until April 30, the Council to pay 
£15,000 before March 31 iu respect of capital expenditure. 
The case was again formally mentioned in court last week, 
when Mr. Fletcher Moulton, K.C, applied for the matter 
to stand over until June 30, stating that the Bill 
authorising the loan was expected to be passed 
shortly, and that the Council were prepared to pay 
another £5,000 within a fortnight, and a further £5,000 
before June 30. Counsel for the plaintiffs replied that the 
company desired to act amicably, and his lordship granted 
the defendants’ application. Ina letter to the Times, Mr. 
E. C. Owen, the secretary, referring to abortive negotiations 
for a lease of the undertaking, announces that as soon as 
the period and conditions attaching to the sinking fund had 
been settled by the House of Commons, the company 


offered to take a 27 years’ lease of the undertaking on terms 
which would have relieved the borough of the annual 
charges for interest and sinking fund during that period, 
the only stipulation being that in the improbable event of 
Parliament sanctioning a competitive supply the company 
should have the option of determining the lease at two 
years’ notice. It may be recalled that when the preamble 
of the Bill was passed, the House of Commons Committee 
refused the Council, according to precedent, power to lease 
the undertaking to a new company, so it will now have to 
be worked municipally. 

Radium and Disruptive Discharges in Air.— 


The conclusions drawn by Dr. Sokolzeff in a paper presented 


to the Russian Physico-Chemical Society are as follows : Of 
the two electric emissions occurring in the disruptive dis- 
charge in the air, and at normal pressure, the positive 
emission plays the essential part. This conclusion is borne 
out by the following facts: In the case of the point being 
positive, the spark passes at a much higher distance than 
from a negative point. Inthe case of both electrodes being 
identical, the junction of the anode with the earth will 
always weaken the spark, whereas by connecting the 
cathode to the ground the intensity of the spark is always 
augmented. The electric emission from the anode is 
stronger than that given off from the cathode, producing the 
spark more easily. On investigating the transformation of 
the slow discharge into a spark, the discharge is found to 
pass from the anode to the cathode. Several facts recorded in 
literature show the predominant part played by the anode 
in the formation of the spark—namely, the action of 
magnetic fields, the pressure and the fall of potential in the 
spark, the incandescence of the cathode, and the analogy 
with the discharges taking place in Geissler tubes. The 
positive emission is paralysed under the action of radium, 
while no appreciable action is noted in the case of the 
negative emission. The influence of radium becomes less 
as the shape of the electrode is more pointed. If in the 
spark circuit there are no appreciable strong oscillations 
the radium will extinguish a rather long spark, the more 
easily as the surface of the anode is greater. The action 
exerted on oscillating sparks is of quite a special order. 
With positive points and negative discs radium is found to 
extinguish a spark in the neighbourhood and to light a 
spark at a distance. In the case of the spark length being 
upwards of a certain limit, any other oscillating sparks are 
easily started up by radium. 


Standard Tramway Poles.—We are informed that 
a conference of tramway pole manufacturers will take place 
at the Institution of Civil Engineers on Thursday, June 2, 
at 2.50 pm. The recent electrical conference convened by 
the Sub-Committee on Generators, Motors, and Trans- 
formers to discuss certain points which have arisen with 
reference to the proposed standards for motor speeds and 
frequencies, and to which we referred in our issue cf 
Jan. 22 last, led to such satisfactory results and proved of 
such great assistance to the work of that sub-committee 
that the Electrical Tramway Sub-Committee propose to 
adopt the same course. The Sub-Committee on Electric 
Tramways, which is presided over by Mr. A. P. 
Trotter, electrical adviser to the Board of Trade, was 
formed at a meeting of the Electrical Plant Committee 
in May last year, and consists of the following gentlemen : 
A. P. Trotter, Esq. (chairman), Philip Dawson, Esq., F. 
Forbes Higginson, Esq., E. R. Hill, Esq, J. H. Rider, Esq., 
W. Rutherford, Esq, H. M Sayers, Esq., R. H. Scotter, 
Esq, A. M. Sillar, Esq, J. J. Steinitz, Esq, A. H. 
Walton, Esq., Leslie S. Robertson, M.I.C.E. (secretary), 
C. Le Maistre, A M.LI E. (electiical assistant secre- 
tary). Several sittings have been held, and a large 
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amount of information, relating to both sectional and 
taper poles, has been gathered through the medium of 
circular letters addressed to users and manufacturers. 
The replies which were received to these circulars were 
very carefully considered by the sub-committee, after which 
they proceeded to draft a proposed standard specification 
for three-section tramway poles. This conference has been 
convened to discuss some of the more important questions 
which have arisen as the result of the committee’s enquiries. 
We are requested to state that the committee will welcome 
any gentlemen desirous of attending to give evidence on 
the subject of tramway poles. Particulars of the conference 
may be obtained on application to the secretary, Mr. Leslie 
S. Robertson, 28, Victoria-street, Westminster. 


A 100-Ton Alternating-Carrent Crane.— We 
notice in the Electrical Worl’ of New York a description 
of a 100-ton crane equipped with induction motors, which 
has been recently erected for the Southern Pacific Com. 
pany at Los Angeles, California, for their railroad repair 
shop. The induction motor was chosen because the public 
supply is on the alternating-current system, and also to 
save the wear on the commutators which there would have 
been with direct-current motors. It is also claimed that in this 
instance there is a distinct increase in efficiency, owing to the 
fact that no traneformers, rotary converters, or motor-gene- 
rators are needed to change the alternating-current supply 
into direct current for the crane. There is, of course, also a 
considerable saving in first cost. The crane span is 37ft. 5in., 
and there are two hoists, each capable of lifting 50 tons. 
Each main hoiet is driven by a 50-h.p. (nominal) alternating- 
current crane type motor, and is fitted with electric brakes. 
The main hoists are moved on the bridge by a 10-h.p. 
(nominal) motor. A motor of the same rating is also used 
on the auxiliary hoist. The bridge is driven by a 50.h.p. 
motor. The operating speeds are : for the main hoist, full 
load 10ft. per minute, 20ft. per minute light load; trolley, 
full load 80ft. per minute, 100ft. per minute light load ; 
bridge, full load 175ft. per minute, 225ft. per minute light 
load. The motors are three-phase, 440-volt, 50-cycle 
Westinghouse variable-speed induction motors built with 
special reference to the duty required. Speed control of 
the motors is secured by using for each motor a three- 
phase Westinghouse crane type controller in connection 
with auto-transformers, only one set of two transformers 
being used for ali the motors. The controllers are fitted 
with preventive resistances on contact arms, which effec- 
tively prevent sparking at controller contacts. The use of 
auto-transformers allows of variable voltages being applied 
to the motors without the losses incident to rheostats. 
The crane has been fully tried,.and is giving every 
satisfaction. 

London Traffic Commission.— At the resumed 
sitting of the Royal Commission, Mr. Philip Dawson, 
consulting engineer to the London, Brighton, and South 
Coast Railway, gave evidence. He considered that traffic 
within the metropolitan area would be best served by 
surface lines. One great source of trouble to those railways 
possessing a heavy suburban traffic was the inadequacy of 
their terminal facilities. Improvements might be made by 
decentralisation, dividing traffic more evenly between the 
different termini, by running trains through London over 
existing lines, or new lines to be constructed, and so 
extending unloading over a large number of stations 
instead of discharging all passengers at a single terminus. 
Connection between the stations of the railway companies 
&nd the tubes was relieving the pressure at the termini. 
Railways should, as far as possible, have facilities to run 
over each others’ lines. Where underground stations for 
railways were found impracticable, underground stations 


for tramways might be formed. At Victoria it should be 
possible to bring subways in under the present station level, 
and to run tramcars, which could distribute passengers. 
The same idea, he thought, could be applied at Charing 
Crose, Holborn, and Clapham Junction. He considered 
the electrification of the suburban system of railways 
absolutely necessary, and that it would mean doubling 
the carrying capacity of the railways. Several com- 
panies were now seriously considering that question. 
The advantages offered by electrification were increased 
average speed ; decrease in cost of operation, com- 
bined with increased receipts and consequent possible 
lowering of fares; und greater comfort to the travel- 
ling public. Mr. S. B. Cottrell, chief engineer and 
general manager of the Liverpool Overhead Railway 
Company, testified to the advantages of electric traction in 
Liverpool. In his opinion, the only remedy for London 
street traffic was to do away with horses, and thereby save 
the room occupied by them. He was also in favour of 
limiting heavy traffic along important thoroughfares to 
certain hours, or confining it to back streets. Dr. A. B. W. 
Kennedy, vice-president of the Institution of Civil Engineers 
and chief engineer to the Westminster Electric Supply Cor- 
poration, Limited, recommended that in order to promote, 
as far as possible, co-operation in regard to the opening of 
streets, all electrical undertakers, public and private, should 
be put under similar and reciprocal obligations as to the 
giving of notice. He was opposed to a central authority 
to regulate the breaking-up of streets, as the local bodies 
could better judge the most suitable time for operations in 
their respective areas. 


Competitive Boiler Tests.—Some interesting trials 
were recently made at J. os Angeles, California, on boilers 
of the Babcock and Wilcox and Stirling types respectively. 
A large boiler contract was about to be placed by the 
Pacific Light and Power Company, and the object of the 
tests was to see which type of boiler should be used. The 
full details of the trials will be found in the April number 
of the Journal of Electricity, Power, and Gas, whi^h is 
published at San Francisco. Those details show that 
every care was taken to ensure a fair trial under similar 
conditions. The results of the tests may be summarised 
as follows: Four 10-hour tests were made of each boiler, 
the period of test extending at intervals from Dec. 4 to 
Dec. 21 last inclusive, these tests being, first, at a rate of 
evaporation of from 3$lb. to 4lb. of water per hour from 
each square foot, of heating surface, the second at the rate 
of 441b., the third at 52lb., and the fourth and last test to be 
for the maximum capacity of evaporation which it is possible 
toobtain. Incidentally, the quality of steam produced, the 
percentage of entrained moisture, the temperature of 
escaping gases, the amount of steam used by the oil 
burners, the performance of oil burners, the evaporation 
per pound of oil from and at 212deg. F., the heat values of 
the Whittier and the mixture of Whittier and Los Angeles 
oils used, and the changes which occurred in the condition 
of the boilers during the successive stages of the test, were 
all brought out in surpassing fulness. It cannot be gain- 
said, however, but that the chief interest from the 
commercial rather than the engineering point of view will 
centre in the decided advantage which the test shows that 
the Babcock and Wilcox boiler possesses over the Stirling 
boiler in every count. For instance, in the matter of 
efficiency, the percentage of gain reached in the efficiency 
of the Babcock and Wilcox boiler over that of the 
Stirling in the four tests was respectively 4°93, 510, 
7:118, and 297 per cent. The percentage of moisture 
in the steam produced by the Babcock and Wilcox 
boiler exceeded that from the. Stirling boiler in 
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the four tests by 0°35, 0:38, 0:52, and 0°55 per cent. 
respectively, and, similarly, the temperature of escaping 
gases from the Babcock and Wilcox boiler were lower by 
16, 53, 81, and 98 degrees F. in the respective teste than 
that from the Stirling boiler. The evaporation per pound 
of oil from and at 212deg. F. varied from 13:85lb, in the 
Stirling boiler during the fourth test to 16'01lb. for the 
Babcock and Wilcox boiler during the first teat, and the 
increased evaporation for the latter boiler over the former 
during each of the four teste were respectively 0-70, 0°79, 
0:96, and 0:35 pounds, while the percentage of steam used 
by the burners ranged from 1:96 to 3:42 per cent., both 
occurring during the first test, and the amounts given 
being for the Babcock and Wilcox and the Stirling boilers 
respectively. The minimum and maximum efficiencies 
attained ranged from 71:50 per cent. for the Stirling 
boiler during the last test to 83:06 per cent. for the 
Babcock and Wilcox boiler during the first test ; but as the 
last test was made to show the maximum working capacity 
that could be reached under the existing conditions without 
regard to efficiency, no note should be taken of the minimum 
efficiency of 71:50 per cent. as given. Applying this 
eorrection, the minimum becomes 74:05 per cent. for the 
Stirling boiler in the third test. It will be seen from the 
above thst under the conditions of the test the Babcock 
and Wilcox boiler gave somewhat better resulte with the 
oil fuel used. 


High-Tension Sub-Stations.—The Home Office has 
issued a memorandum of recommendations in reference to 
the construction of sub-stations intended to minimise the 
danger to life connected with switching or other operations. 
The first recommendation provides for a minimum height 
of 7ft. In regard to area for single transformer stations 
up to 30 kw., a minimum of 4ft. square is generally 
sufficient. Where a larger capacity is required, it is 
suggested that the station should be made large enough 
to accommodate an output of 75 kw., and for such stations 
it is proposed that there shall be a minimum width of 5ft. 
and a minimum area of 50 square feet, the actual shape 
depending on local circumstances. - For stations above 
75 kw. capacity, it is recommended that for every 
additional 10 kw. not less than five square feet 
shall be added to the area. These dimensions are 
irrespective of the entrance, for which an additional 
two square feet and three square feet should be provided 
for the 30-kw. and 75-kw. stations respectively. Where 
switchboards are provided with cable or other connections 
at the back, there should be a clear space at the rear of 
the boards not less than 3ft. wide, so that the chamber will 
have to be proportionately larger for this class of switch- 
board unless the current can be entirely cut off while the 
back of the boards is being examined. Entrance should 
always be at the end or side of the chamber proper, as if 
the roof be used for this purpose the floor is exposed to 
any water that may fall in, the ladder obstructs the 
working space, and the operator in descending frequently 
passes very close to live conductors. There should be 
ample space to walk past the transformers.and to work the 
switches, so that if the station be narrow, it should be long 
enough to allow of the low-pressure switchboard on one 
wall not being immediately opposite the high-pressure 
switchboard on the other wall. Switchboards should 
be fixed so that the switches can be worked 
without the operator being in contact with the cases 
of the transformers. Double. floor stations may be used 
for twice the output of single-floor chambers of the 
same area, provided that the height for the working plat- 
form to the roof is not less than 7ft., and the height below 
the working platform and the floor not less than 6ft. The 
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chamber should be rendered impervious to the maximum 
pressure of water in the surrounding soil, but lest water 


should through any cause obtain access, it is desirable that 


the floor be laid on an incline of not less than 1 in 100 
towards a sump situate in the entrance annexe, immediately 
below the manhole. It is recommended that the sump be 
not connected with the town drainage system. The neces- 
sity for good ventilation is emphasised, and it is recom- 
mended that the inlet duct be near the floor and the 
outlet duct near the roof. The sectional area of each 
duct should be not less than one square inch for 
every 10 cubic feet capacity of the station, which 
would give fora 30-kw. chamber an area about equal to 
that of a pipe of din. diameter, and for a 75-kw. chamber 
"in. diameter. A cover opening to the full size of the 
manhole is to be preferred, and the type of cover which 
provides for the lid being locked back when open is recom- 
mended. All high-pressure apparatus should have a colour 
distinction. It is recommended that telephonic communica 
tion be provided between the generating station and the 
sub-stations. Switch fuses, or other type in which the fuse 
can be replaced without the handling of live metal, are to 
be preferred. The passage way or working space should 
not be obstructed by apparatus. Insulating platforms or 
indiarubber mats, which should be kept quite dry, are 
desirable. Great care should be exercised when shutting 
off the supply to see that it has been cut off from any 
duplicate or inter-connecting feeder. The foregoing recom- 
mendations, which are not intended to apply to mere boxes 
which a man could not enter, may be taken as the basis of 
regulations to be issued hereafter by the Home Secretary 
under Section 79 of the Factory Act, 1901. 


Pyrometers.— At the meeting last week of the Iron 
and Steel Institute a communication was presented from a 
committee appointed by the council to collect information 
as to the actual working of different pyrometers. This 
committee consisted of Mr. R. A. Hadfield, Mr. J. E. 


Stead, and Mr. B. H. Brough, secretary. As a result, 


information was collected from all the leading makers, 
which, when illustrated, forms a splendid résumé of what 
has been done in this direction. A large number of the 
pyrometers depend on electricity for their records, among 
them being the Le Chatelier pyrometer, illustrated here- 
with. This instrument was designed by Prof. Le Chatelier, 
and is made by Mr. W. C. Hereus, of Hanau. It has 
eome into very extensive use, and hence the following 
recapitulation of its details will be of interest. It depends 
upon the thermo-electric current for ite reading, and has 
the advantage that the temperature can be recorded at 
almost any distance from the source of heat. As will be 
seen from the illustrations, there are two wires, one of 
absolutely pure platinum, and the other consisting of the 
same metal alloyed with 10 per cent. of rhodiam, which are 
fused together at one of their ends in the shape of a small 
ball, and thus form a couple. This ball generates a slight 
electric current when heated, and, as ascertained by the 
Royal Physical Institute by comparison with their cele- 
brated air thermometer, such currents are proportionate to 
the heat applied. Each element is accompanied by a table 
of results determined in the same manner. To prevent 
injury to the wires by abrasion, injurious gases, and by 
alloying with other metals, they are usually enclosed in 
porcelain tubes, a small tube open at both ends being used 
to insulate the two wires, and a larger one, closed at one 
end, covering the whole. The Royal Porcelain Factory at 
Berlin prepares such tubes from an extremely refractory 
porcelain base, which resists a temperature of 2,020deg. F., 
or 1,600deg. C. These tubes can be made up to 50in. in 
length. The galvanometer used in connection with the 
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pyrometer is of the D'Arsonval type, and is especially 
adapted to the measuring of thermo-currents. The 
current is transmitted to an armeture, wound in quad- 
rangular shape, through a fine wire of hard metal which 
does not oxidise. A small apring of the same material 
acts as a negative. A strong permanent magnet with 
iron pole-shoes constitutes a magnetic field, and an iron 
cylinder in the centre concentrates the magnetic lines of 
force. The pointer moves over two scales, one of which 
denotes the E.M.F. of the current in microvolts, thus 
making it possible to check the readings of the instrument, 
while the second scale gives direct readings of the degrees 
of temperature. As soon as the temperature of the thermo- 
element has risen to that of its surroundings, the deflection 
of the pointer along the scales will cease. The temperature 
surrounding the junction of the element wires with the 
conductors should be 32deg. F. to give correct readings. 
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Small variations therefrom—up to 65deg. F., for instance— 
will scarcely be significant for the application of the pyro- 
meter in ordinary practice. Other electrical instruments 
described in the report are the Baird and Tatlock 
pyrometer, the Callendar and Griffith pyrometer, the 
Roberts-Austen recording pyrometer, and the Siemens 
electrical pyrometer. At the end of the paper a com- 
prehensive list of British patente for the construction of 
pyrometers is given, and also an interesting bibliography 
dealing with previous publications on the subject. We 
would congratulate the Iron and Steel Institute on this 
publication. 


Electric Aros.—At the Washington meeting of the 
Electro-Chemical Society on the 9th ult, Mr. W. S. 
Weedon read a valuable paper on the study of the electric 
arc. In it he draws attention to a number of interesting 
phenomena in arcs between various substances. On the 
structure of arcs in general, he remarks that the very 
middle path is not luminous, but the light is derived from 
the outer mantle, and most frequently from that portion 
of the outer mantle next the inner path, as represented in 
Fig. 1. In the carbon are the outer mantle is not well 
defined, owing to the fact that the product of combustion 
is gaseous. ‘The author considers it probable that the inner 
non-luminous path above mentioned is in a way comparable 
to the Crookes dark space. The explanation given for the 
presence ol the latter is that the large number of negative 
ions present have too great a velocity to ionise the atoms 
with which they collide, but that farther along the tube, 
when their force has been diminished by collision, ionisa- 
tion may take place. Where this occurs, light is given 
off. In the arc, the inner path may be caused by 
the fact that the negative ions in very great number 
are moving rapidly toward the anode, and producing ionisa- 
tion only where their force has been sufficiently diminished 


by collision—viz, on the sides of the inner path. There 
are many changes in the character of an arc during running 
which are very subtle and of rather obscure origin. In 
many instances the material depositing on one or both 
electrodes causes difficulty, and in many instances irregu- 
larity in the composition of the material used causes 
unexpected alterations in the structure of the arc. On the 
question of whether the cathode determines the character 
of the arc, the author observes that in studying the charac- 
teristics of the arc the first fact which one is apt to discover 
is that the light given off by an arc is not produced by 
simple heating of particles present in the arc. For some 
time the author held the opinion, arrived at after a number 
of experiments on metallic arcs, that the cathode deter- 
mines the character of the arc; but here, as in a number 
of other experiences in the study of the arc, new facts 
appeared just as the opinion was well established, and made 
the generalisation impossible. There are cases in which 
the cathode does not appear to be the determining feature. 
For instance, two very clear and conflicting cases are 
as follows: copper cathode and magnetite anode give 


Fic. 1. 


Fic. 2. Fio 3. 


copper arc, while magnetite cathode and copper anode 
give iron arc. Here the cathode undoubtedly deter- 
mines the nature of the are. Copper cathode 
and thorium carbide anode give thorium arc, while 
thorium carbide cathode and copper anode give copper 
arc. Here we have the anode giving character to the arc. 
Besides these contradictory cases, we have such substances 
as tungsten, calcium carbide, and zirconium carbide, acting 
almost as well in one direction as in the other when copper 
is used as the second electrode. The conditions for the 
ubove experiments were in each case as follows: diameter 
of electrode, 4in.; arc length, lin. ; current, three amperes; 
voltage, about 100. These are the exact conditions of the 
experiments. Some arcs do not behave the same under 
conditions which are varied only slightly. This may be 
illustrated by the magnetite-copper arc above described. 
A vertical arc is used with the magnetite as cathode 
below. Under the conditions above given with regard 
to eurrent and are length, no copper appears in the arc 
at all. This is true, apparently, at all current strengths 
tried—from one ampere to fifteen amperes. It does not 
seem to hold, however, below 0:5 ampere. If a start be made 
with three amperes for a lin. arc and the current gradually 
reduced by throwing in external resistance, the arc changes, 
as is shown in Fig. 2. When the current reaches 0'5 
ampere, however, the character of the arc suddenly 
changes, and instead of a pure iron arc, the one obtained 
shows the copper clearly around the anode (Fig. 3). The 
author remarks that whether we are bordering upon the 
phenomena of spark discharge here or not, the arc 
characteristics certainly seem to be changed. Reduction 
in the supply of cathode material appears to be the most 
important factor. The copper appears to take a part in 
the ionisation when the iron fails to be produced in quantity 
sufficient to feed the arc. The same phenomena above 
described may be seen if the copper as cathode is placed 
below, with the magnetite above. At low current the iron 
flashes out, and the spectrum of the upper portion is that of 
iron, while the lower portion is purely copper. 
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KETTERING ELECTRICITY WORKS. 


The town of Kettering dates back to the early Saxon 
times, when it went by the name of Katerings. From the 
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engaged in the boot and shoe industry and the manu- 
facture of other domestic articles, since electric motors will 
considerably cheapen the cost of production. 

The occasion of the inauguration of the supply on 
Saturday last was rendered doubly ci aia by the 
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Fic. 1.—Plan of Electricity Works, Kettering. D 


Roman remains found in the vicinity it is clear that the 
Saxon town sprang up amid the ruins of a Roman settle- 
ment. The associations around this market town also date 
back & considerable time. Thus the charter for its market 
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opening on the same date of the publie library presented 
by Mr. Andrew Carnegie to the town at a cost of £8,000, 
the ceremony being performed by the generous donor in 
person. All Kettering turned out to witness this event, 


Fig. 2.— Section through Electricity Works. 5 
which, perhaps, detracted somewhat from the interest taken 


was granted in 1227 by Henry III. to the monks at Peter- 
borough. It is a prosperous town, and the various manu- 
facturers within the area are likely to derive considerable 
benefit from the introduction of the electricity supply 
system. This is especially the case in regard to those 


in the subsequont proceedings. In regard to the latter, it 
was but meet that Mr. C. Saunders, ex-chairman of the 
Urban District Council, should have been called upon 
to declare the electricity supply inaugurated, since 
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upon the shoulders of that gentleman, more than 
any other, fell the work of piloting the scheme 
through the Council, although its subsequent charge 
devolved upon the first chairman of the Electric Lighting 
Committee, Councillor M. T. Gorman. For our part we 


must congratulate Kettering upon the possession of an 
electrical undertaking which is up-to-date in every way 
and already assured of success, since, from the information 
we have received, the committee have adopted tariffe which 
will quickly obtain a good load for the station. Thus, 
the rate for electrical energy has been fixed at 41d. for 
lighting, while for power the charge will be 2d. per unit 
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for consumption under 500 units per quarter and 13d. per 
unit for the next 1,500 units per quarter. If the manu- 
facturer takes more than 2,000 units in that period, he will 
be charged a flat rate of 14d. per unit throughout. The 
committee have also agreed to a system of assisted wiring 
and for the hiring out of motors, which is briefly as follows. 
The work will be done to the borough electrical engineer's 


Fig. 5 —Interior of Main Boller House, Kettering. 


Fig. 4.— Exterior View of Station Buildings, Kettering, showing Coal Approach. 


specification by one of several local firms who are approved 
by the engineer. The consumer will then have the option 
of either paying rent for the work at 6 per cent. per 
annum, or can take the same on the hire-purchase system 
for 123 per cent. over a period of 12 years. Electric 


menu, 
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motors can be supplied in the same way, but in this case 
8 per cent. will be charged as rent. 

The Council have been advised throughout by Messrs. 
Kennedy and Jenkin as far as the electricity works is con- 
cerned, and the surveyor to the Urban District Council, 
Mr. T. Reader Smith, has been responsible for the design 
and supervision of the buildings, including that for the 
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refuse destructor, which is to be worked in connection with 
the electricity supply. 

This destructor was supplied by Messrs. Meldrum Bros., 
of Manchester, and is of their Simplex type, consisting of 
two cells with divided shafts. It is guaranteed to destroy 
17 tons of refuse in 16 hours, though the makers expect it 
to make a 40 per cent. better performance. A steam jet 
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supplies the requisite forced draught. The maximum 


due to the exigencies of firing such a variable combustible 


temperature obtained in the combustion chamber is | as ashbin refuse. 


2,500deg. F., varying from that amount down to 
1,600deg. Before it is allowed to enter the fire, the air 


The arrangements in the main boiler-house can be seen 
in Figs. 1, 2, and 3, while Fig. 4 is a view taken from the coal 


necessary for combustion is heated by a Meldrum's approach. The coal has to be carted to the station, but it 


patent regenerator to a temperature varying between 
ó00deg. and 400deg. The destructor is hand fired, 
and owes its efficiency as a heat producer largely 
to this fact. Objection is sometimes raised on 
hygienic grounds to the extra handling of the 


can be tipped from this elevated road into the coal bunkers, 
so that there is no labour involved in unloading. The three 
boilers now fixed in this house are of the same type as the 
above, and of similar dimensions. As already mentioned, 
they are designed for a working pressure of 160lb. with an 
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refuse which hand firing entails, but it is a question 
whether the rapid destruction obtained at a very high 
temperature does not more than balance mattere. There 
is always a certain amount of dust and fumes from the 
undestroyed refuse about a destructor, but apart from 
that we noticed nothing objectionable at Ketterirg, and 
the destructor was certainly doing excellent work, gene- 
rating ample steam in the boiler attached to drive one of 
the 150-kw. generating sets installed. Indeed, the condi- 
tions obtaining in Kettering, where five tons of refuse are 
equal, roughly, to one ton of coal, are such as to make the 


Fie. 5—Engine Room, Kettering. 


ample factor of safety. These boilers are fed by two Weir 
pumps, which are connected by means of the usual duplicate 
feed mains. The refuse destructor hasan independent Weir 
feed pump. There are two sets of Green’s economisers 
provided, one being placed in the main flue from the 
destructor A Kennedy water-meter is used to measure 
the feed, and the system of feed pipes is such that the feed 
can be taken either direct from the town mains or from tte 
overhead tank seen in the view (Fig. 3). The water in this 
tank is heated by means of the exhaust steam from the 
Weir feed pumps. The pipework connecting the boilers to 
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Fie. 6.—Diagram of Booster Regulating and Reversing Switch, Kettering. 


destructor boiler a valuable auxiliary, the main purpose 
being effected at the same time in a thoroughly satisfactory 
manner. This boiler, it should be mentioned, was supplied 
by Messrs. Edwin Danks and Co., Limited, Oldbury, as 
were also the other boilers installed. It is of the Lanca- 
shire type, designed for a working pressure of 200lb. per 
square inch, being 28ft. long by 8ft. diameter. The steam- 
pipe from this boiler is connected on to the main steam- 
pipe in the boiler-room through a reducing valve. As the 
normal working pressure in the station is 160lb, this leaves 
à margin of 40lb, for steam pressure in tho destructor boiler 


the engines and also the exhaust pipe from the engines to 
the centre of the chimney stack were supplied and fixed by 
Messrs. Babcock and Wilcox. At the time of our private 
inspection of the station the boilers and steam-pipes were 
being covered by the Mica Boiler Covering Company with 
a coating consisting of a mixture of mica kd non-conducting 
cement. 

The engine-room equipment (Fig. 5) comprises four 
Willans and Robinson’s two-crank engines. The two larger 
engines are coupled on to two 155-kw. dynamos, supplied 
by Megsrs. Thos. Parker, Limited. These are six-pole 
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Dynamo and Motor Company are responsible for the 
supply and design of these. The speed of the sets is 
850 revolutions. The motors are connected across the 
outers of the three-wire system, and the boosters can give 
90 volts in either direction when carrying a current of 
135 amperes. An interesting feature ın regard to their 


machines, and shunt-wound. The other two sets are what 
may be termed steam balancers, as each engine is used to 
drive two dynamos in tandem. The latter sets are each 
of 374 kw. capacity, and are connected on to either side of 
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Fie 7. Connections from Machines to Switchboard, Kettering. 


the three-wire network. The two dynamos of each set are 
absolutely interchangeable in every way, and the outer end 
of the shaft terminates in a half coupling. Thus, if the 
armatureof the dynamo next tothe engine should break down, 
it can be removed and replaced equally by the armature of 
the other machine. By connecting this machine then on 
to one side or the other of the three-wire system a certain 
amount of balancing could still be done. 

The accumulators installed are of the Electrical Power 
Storage Company's make, and have a capacity of 
450 ampere hours at a discharge rate of 150 amperes. 


Fig. 9.—Laying Mains, Kettering 


There are 240 cells divided into two batteries. These 
batteries, arranged one for each side of the three- 
wire system, are always worked as complete unite, 
there being no regulating cells whatever. In order 
that this may be so, Messrs. Kennedy and Jenkin have 
installed two reversible motor-boosters, The Lancashire 
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FIG. 8. Switchboard, Kettering, 


connections is the shunt control of the boosters, which is 
illustrated in Fig. 6. It will be seen from the connections 
that the polarity of the field of the boosters can be 


FIG. 10.—Laying Mains, Kettering. 


varied gradually to give it full voltage in one direction or 
full voltage in the other. This field regulator was supplicd 
by Messrs. Cox Walkers, of Darlington, who are the con 
tractors for the switchboard and for the connections from 
the dynamos, boosters, etc., to the same. These connec- 
tions have been made in bare copper, erected on insulators 
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in the way shown in Fig. 7. An insulated cable is brought 
through single earthenware tubes from each dynamo into 
the main conductor run under the station floor. From the 
ends of these insulated conductors, which are distributed, 
of course, along the length of tke station, all the 
connections are in bare copper. This entirely prevents 
the bunching of insulated cables, the coverings of which 
tend to maintain a fire if once started by an electric 
arc. It wil be seen that the bare copper leads are 
carried on porcelain insulators, which are threaded on to 
the horizontal iron rods of the framework. They are bound 
on to the insulators at the points of support, so as to 
prevent any sudden displacement in the event of a 
short-circuit. The system lends itself very readily to 
extensions. 

As regards the switchboard (Fig. 8), this contains 15 panels 
in all—i.e., two main dynamo, four balancer, two battery, 
two booster, two motor, one middle wire and earth, and two 
feeder panels of Messrs. Kennedy and Jenkin's standard 
design. Special exciter links and switches are provided, 
enabling any of the machines to be either self-excited or 
from the bars or batteries. 

The cable contract was placed with Messrs. W. T. Glover 
and Co, Limited, who have supplied and laid the whole of 
the materials required. This includes four 0'3 concentric 
feeders, Y square inch single return cable for the middle 
wire. The distributors have areas respectively of 0'1, 
0:06, and 0-01, each being a single cable. The arc mains 
are ‘/,,, and the incandescent mains "/,. The whole of 
these cables are diatrine-insulated, lead-covered. They are 
laid on the solid system, as can be seen in Figs. 9, 10, and 11. 
Wood troughing is used filled in with bitumen and covered 
over all with red tiles. Messrs. W. T. Glover and Co. also 
supplied the 30 lamp poles for the public arcs. Where the 
mains enter the station, they are placed in a subway 
extending some 30ft. underground to the edge of the line 
owned by the Council. This subway is very convenient 
for placing the terminal boxes and for connecting up cables 
on to the switchboard. 


Fie. 1. Laying Malus, Kettering. 


As regards the public arc lamps, these were supplied by 
the Gilbert Arc Lamp Company, Limited, Chingford, Essex. 
They are of the firm’s 6ft carbon type, notable for the 
economy obtained in working, owing to the long hours of 
burning. In design they differ slightly from those used on 
the Thames Embankment, the globes and lamps being 
smaller and in this instance spherical. No raising gear is 
provided nor any automatic switches, but tha incandescent 
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lamps are carefully arranged with three-way distribution 
panels and two-way switches in case of a breakdown. 

In conclusion, it remains to be added that Mr. F. J. 
Bakewell, whose portrait we give herewith, has represented 
Messrs. Kennedy and Jenkin on the spot during the 
installation of the plant, and has now been appointed 
resident engineer, a post which his intimate knowledge of 
the plant renders him peculiarly fitted to hold. We are 
indebted to Mr. Bakewell for much of the information con- 


MR. F. J. BAKEWELL, RESIDENT ENGINEER, KETTERING. 


tained in this article, as also for his courtesy in showing us 
round the works. 


WIRELESS TELEGRAPHY. 
BY R. G. BLAINE, M.E., A.M.LC.E, ETC. 
(Continued from page 670.) 
HARMONIC TELEGRAPHY. 


The Johnson - Guyott System.— Evidently syntony, if 
perfectly carried out, gives the secrecy which remains up 
till now a hoped-for future improvement rather than an 
assured present success. The system referred to above is 
claimed by the patentees as a satisfactory solution, though 
the distances traversed have been as yet comparatively 
small. Its object is to secure immunity from the tapping 
of messages, and the means of sending messages to one or 
more of a fleet of vessels, without the others being able to 
detect or read the messages. One weak point of wireless 
telegraphy so far has been the want of a perfect method of 
discriminating between messages when a number are being 
received at the same time, and ensuring that they shall not 
interfere so as to confuse the receiver.: The point of the 
patent lies in the employment of combinations of musical 
notes with electricity (the possible combinations being very 
great in number), and the patentees claim to have dis- 
covered a method or methods of combining these so as to 
give a system of wireless telegraphy or telephony of a 
secret kind, and capable at a small cost of meeting com- 
mercial requirements. No high poles are required by this 
system. 

The instruments consist of a Ruhmkorff coil transmitter 
and a receiver (Fig. 32), with a disc on which are mounted 
the vibrators, consisting of tuning and speaking reeds, By 
the aid of these the electrical waves are produced and 
tuned, and messages are transmitted through the earth. 
The two ende of the receiving instrument are placed in the 
earth at distances varying according to the size of Ruhmkorff 
coil used, roughly about 200 times the sparking distance of 
the coil. This, it will be seen, is a small distance compared 
with other systems of a similar kind as regards the use of 
the earth. The armature of the coil consists of a brass reed 
(Fig. 33), with soft-iron head acting as a vibrator, and just 
below this—:.c., in the same horizontal plane in Fig. 32— 
is what is termed the /uning reed, identical to the reed in 
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the receiving instrument. When the current is passing 
say the coil the tuning reed is caused to vibrate, and 
only when this said tuning reed vibrates does the reed of the 
receiving instrument respond. By changing the tuning reed, a 
different receiver may be spoken to. This changing is done as 
follows. The musical trembler is shown separately in Fig. 33, 
where E is the speaking reed fitted with a platinum 


contact, Ei, there being also a tuning reed, E,; the trembler 
is mounted on an axis attached to a pillar, so that it can be 
rotated if necessary, and a screw passing through the 
pillar bears on the contact, E,. The tuning reed of the 
trembler acts as contact breaker of a Ruhmkorff coil forming 
part of the transmitting apparatua. The operator at the 
transmitting station, having ascertained the frequency to be 
employed, rotates the trembler till the proper tuning and 


Fic. 33. 


speaking reeds (E, and E, Fig. 33) are in front of the cores of 
the electromagnet ; he then turns the screw before referred 
to until it bears on the platinum contact, E, on the speaking 
reed, closes his circuit, and turns a tuning screw until the 
tuning reeds vibrates in unison with the speaking reed. This 
shows him that the electrical impulses are really sent out 
in unison with the speaking reed. They are received at 
the other station by a vibrator similar to that shown in 
Fig. 33. A Morse key and Morse printer or sounder may be 


| more heard of in the future, an 
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employed to give long and short signals in the usual way. 
When the tuning reed at the transmitting station does not 
“speak,” it shows that the reed at the distant station will not 
receive the impulses. The ingenious arrangement of keys and 
eircuit with battery for sending the current, and actuating 
the coil and trembler, need not be further referred to here. 
-No reed or vibrator can possibly make another respond 
unless the distant one is properly tuned to it, so that 
messages sent by this means can only be tapped by receivers 


having a proper vibrator in tune with the sending instru- 


ment. Some recent experiments with this system were 
earried out on the Thames between two launches, but 
owing, it is said, to a defect in one of the coils, them es 
were only conveyed about 700 yards, but it is hoped that 
before long, with improved coils, the messages may be sent 
a very much greater distance. The method is, we undor- 
stand, to be tried by the Admiralty if found successful 
oxperimentally. "This description should have been given 
under an earlier heading as regards the use of the earth, 
but as funing is the important part of the invention it is 
inserted here. | 

There is little doubt that systems of this kind will be 
it seems likely that what 
has been described contains the germs of successful syntony 
or selective transmission in wireless work. If the inventors 
were to use Hertz-wave methods—and the mention in the 
patent of the transmission of messages through earth, air, 
or water seems to foreshadow this — instead of earth 
conduction, they would be much more likely, in the writer's 
opinion, to attain that success in regard to distance which 
they have already achieved in regard to secrecy, or selective 
working ; especially if a telephone the mds m of which 
has the same natural period of vibration as that selected 
for the transmission of the message were employed in the 
receiving apparatus. 

Mr. Anders Bull’s Selective System.—Herr Anders Bull, 
of Christiania, Norway, has invented a selective system 
which is based upon mechanical principles, and which gives 
promise of affording a solution of the selective problem in 
wireless telegraphy. The transmitting and receiving of 
the signals is done in the usual way by means of induction 
coil, aerial wires, coherer, etc. Thus, for obtaining the 
electric connection, this system may be combined with any 
one of the existing syatems based on electric resonance. The 
distinguishing feature of Herr Bull’s system is the manner 
in which the wave impulses are sent out and received. In 
the case of other systems the signals are dispatched as 
rows of impulses, each impulse following another in regular 
rapid succession ; a short row standing for a dot, a long 
row for a dash. By the system now referred to, however, 
rows or series of impulses are used, each series consisting 
of a fixed number of impulses succeeding each other at 
pre-arranged short (and usually unequal) intervals of time. 

The transmitting station is provided with an adjustable 
mechanical arrangement for forming the series. Suppose, 
for instance, the apparatus is adjusted to send out a certain 
series consisting, say, of four impulses, the intervals of time 
between them being one-twentieth, one thirty-fifth, and 
one fifty -fifth of a second respectively, then it is not 
possible by this apparatus, without readjustment, to send 
out impulses except in series of the said form. The appa- 
ratus is connected up with a Morse key, which is used in 
the ordinary way. In sending a dot the key is pressed 
for a short interval of time, whereby the mechanism is 
released for a moment and sends out one series of wave 
impulses. In sending a dash the key is pressed for a 
longer time, which causes the mechanism to transfer a 
sequence of uniform series of the kind referred to. 

The receiving station is fitted with an apparatus for 
transforming the series into legible signals. The receiving 
apparatus acts in the following way : Every wave impulse 
striking the aerial causes an electromagnet to work a 
movable mechanism. The apparatus is adjustable, and has 
to be adjusted to correspond with the series dispatched. 
When thus adjusted, the mechanism will close a local circuit 
containing a Morse inker each time a series of the given 
shape arrives. One series is registered by the Morse inker 
as a dot, a sequence of series as a row of dots (a ne 
Any incident wave impulses having other time intervals 
than the series for which the receiver is adjusted, will not 
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be registered by the Morse inker at all. In this way the 
inker of a receiving station, A, will merely record dispatches 
intended for this station. When signalling to another 
station, B, a differently shaped series is used, and the wave 
impulses transmitted through the ether in the form of this 
new series affect only the receiver at B, which has been 
properly adjusted to receive this series. In like manner, 
the one transmitting station may, by using a third series 
of different shape, communicate only with a third station, 
C, which has been apprised beforehand of the series adopted 
for its use. As the variety of series which may be 
employed is very great, many different stations may be 
communicated with, and without risk of the several stations 
receiving messages not intended for them. 

It is even possible to interchange different signals simul- 
taneously between different stations without mutual inter- 
ference. The mechanism by which this result is attained 
is rather complicated, and would require for its full descrip- 
tion many drawings. It may, however, be stated, in passing, 
that the author of the system has used various devices. 
One way in which he secures the desired result is by 
having at the transmitting station a disperser, consisting of 
a horizontal disc which can be rotated at constant speed 
about a vertical axis. To this disc are attached a large 
number of vertical steel springs, arranged concentrically 
round the circumference of the disc, their upper ende pro- 
truding through radial slits in a second disc mounted above 
the first. There is a ring and fY-shaped guide for the upper 
ends of the springs, so that in a revolution the springs 
glide either within the ring or in the m-shaped groove. 
A portion of the ring is cut away at one place and a 
bronze piece fitted, which deflects the springs towards an 
inner electromagnet, the coils of which are constantly excited 
by a battery. A number of contact pieces arranged at 
predetermined intervals round the outside of the disc make 
contact with those steel springs which are within the 
U -groove, but do not touch those within the ring. Another 
electromagnet, excited when the sending key is depressed, 
determines the springs which shall be within the ring. 
Thus, when the key is held down for a very short time, 
all the springs—which under normal circumstances of non- 
transmission are within the ring—remain in the ring, except 
one which is brought within the groove, and makes contact 
successively with each of the outside contact pieces during 
a revolution. This contact allows current from a battery to 
excite the interrupter magnet, the armature of which is 
attracted, causing current to flow through the sending 
induction coil, and on subsequent opening of the circuit 
of the latter, a spark discharge takes place between the 
secondary terminals of the coil, causing a wave impulse to 
be sent out through the ether. At the receiving station 
the wave impulses strike the receiving aerial, lower the 
resistance of the coherer, causing the relay to become 
excited. The collector magnet is shunted with the tapper 
of the coherer (in cases where a coherer requiring tapping 
is employed), the collector being constructed similarly to 
the transmitter, a steel spring for every wave impulse being 
brought into the groove and 15 contact completing a circuit 
in which is the Morse inker. The angular distances between 
the springs brought into the groove are proportional to the 
time intervals between the impulses, and the contact pieces 
outside being set for a certain series with given intervals, 
the arriving impulses will affect the contact pieces simul- 
taneously if at the proper time intervals apart, in which 
case only is the Morse inker affected and brought into action. 
Thus, when impulses of the prearranged kind are received, all 
the springs make contact and a dot, (—), or if the sending key 
is depressed for a longer period a succession of dots equiva- 
lent to a dash, —, is received, and hence a readable message 
is obtained. A series of any other form will not affect the 
Morse inker at all. There are various ways of rendering 
messages unintelligible to an outsider who has set up an 
ordinary sensitive (non-tuned) receiving apparatus. One 
way is to send two series of different time intervals, one 
for the dots and another for the dashes. These are 
received by properly arranged dise receivers, but, being 
very much alike, cannot be distinguished if registered by 
an ordinary receiving device. 

Another way is to use a short series and send out, in the 
spaces between the dots and dashes of the message, a series 


of such a form as will not affect the receiver telegraphed 
to. This latter series is used merely as a blind, but com- 
pletely puzzles the person who receives it on the ordinary 
apparatus of a receiving station ; or one series only may be 
used, the duration of which is relatively long. In sending 
a dash the individual series are made to succeed each other 
at time intervals which are shorter than the duration of a 
single series. In this way the series overlap each other, 
aud the signals become quite illegible 1f recorded in the 
usual way. 


Fia. 34. 


It may be pointed out, in conclusion, that it is not at all 
necessary that the apparatus of the transmitter and receiver 
shall move synchronously. Fair working ié conditioned 
only by an approximate isochronous speed of the propelling 
device. The system has lately been tried successfully in 
the neighbourhood of Frinton-on-Sea and Chelmsford. 'The 
more important portions of the apparatus used in those 
5 are, by the courtesy of the inventor, depicted 
in Fig. 34. 

The circuit employed successfully, after various altera- 
tions, is shown in Fig. 35, taken from illustrations kindly 
supplied by the inventor, and where quickness of action is 
secured by having the coherer, C, attached at one end toa 
T-piece fastened to the armature of the electromagnet, M. 
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This armature is held by the insulated spring, S, against 
the contact screw, P. Thus the movement of the armature 
is limited to about 1mm. On the coherer becoming con- 
ducting, owing to the incidence of the electric waves from 
the distant station received through the earthed aerial, A, 
current from the cell, E, flows as indicated by the arrows, 
magnetising the relay, R, which closes the secondary circuit, 
including the stronger battery, B, the collector magnet 
referred to in the foregoing, and the electromagnet, M. 
As soon as M is magnetised it attracts the armature, 
interrupting the relay current, its tongue or switch going 
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back to the off position almost before the coherer has 
ceased to vibrate. The coherer is tapped twice, first on the 
armature striking the core of M, and again on the armature 
coming back into contact with P under the pull of the 
spring, S. Thus the decoherence is rendered complete, and 
extra vibrations are to a large extent avoided, moving parts 
being light. After the proper adjuatment of the appa- 
rabus—it being found advisable to “earth the end of the 
coherer nearest M, so as to prevent the extra capacity of 
M from having the usual evil effect.due to want of symmetry 
when M is connected to the coherer—messages from Chelms- 
ford were received perfectly at Frinton, the distance being 
about 35 miles, whilst the ordinary Marconi receiver 
printed the message as an unintelligible jumble. Tapes I. 
and II. (lower portion of Fig. 35) are exact reproductions 
of the message, "Do you (u) get this?” as received and 
printed by Mr. Bull’s apparatus and the ordinary receiver 
respectively. The reader can easily read the first by 
referring to the Morse alphabet previously given. The 
message as printed by, the ordinary receiver is unintelligible, 


(To be continued. ) 
—M—  —— 


EARTH RETURNS FOR HIGH-POTENTIAL 
CURRENTS. 


— 


The Elekirotechnische Zeitschrift publishes a notice of a 
report by the commission appointed by tha Société Inter- 
nationale des Electriciens to investigate the use of the 
earth as a return conductor for high-potential currente. 
Two electricity works were placed at the disposal of the 
commission for the purpose of experiment, one near Lancez 
and the other at Bergés. The plant available included a 
direct-current generator of 250 kw. capacity at 600 volts 
and an alternator yielding currant at 110 volts and 
42 periods. 


Liquid RESIS TANCES — Prior WIRE 


Fic. 1. 


The direct-current machine was connected on its positive 
side through an insulated copper conductor of 8mm. 
diameter, with a receiver situated in a field at Crolles, 
distant 1:7 km., the negative pole being similarly connected 
to a long iron flume conveying water under pressure to the 
turbines at Lancez, this flume constituting the earth, 
T, marked on the accompanying diagram (Fig. 1). 
The electrodes at the receiving end consisted of cast- 
iron pipes 2:9m. long, 16:5em. outer diameter, and 
10mm. thick, buried vertically. There were two 

ups provided, each consisting of 10 such pipes. 

he pipes comprising one of these groups or earths, 
T, were arranged in a circle of 30m. radius, and 
electrically bonded with each other. The distance separat- 
ing each pipe from its neighbour on either side was con- 
sequently 18:5m. The second group was arranged at a 
distance of 500m. from the first, as shown at T,, intervals 
of 10m. being allowed between the pipes in this case. 
Switehes were provided in connection with the latter group 
by means of which successive pi es could be connected in 
parallel. Other switches enabled the earths, T, and T,, to 
be separately or jointly paralleled with the positive con- 
ductor. Between this insulated conductor and each of the 
earths, T, and T., there was provided a variable liquid 
resistance filled with salt water. The attendants in the 


generating stations were requested to keep the voltage 

constant. € mb peus © en 
For the experiments with, alternating current the 

generators installed at Bergés were used, one pole being 


-connected to earth at T, (see Fig. 1), and the other to 


the insulated conductor as before. A pilot wire was laid 
between the negative pole, — P, and the experimental 
ground at Crolles. The results of threo separate tests with 
direct current are given in the following table, wherein 


J represents the total current delivered by the generator 
at 1,. 
14 v represents the current received by the electrode ITI. 
J, represents the current received by the electrode T.. 
* represents the potential between To and TI. 
V, represents the potential between T, and T,. 


T €— Ji Ja J Vi 


Va > value 
= (|79 | 0 | 79 ha | — [1-826 
1 To and T; connected... 99 | 0 99 |177 | — 117790| f 1:817 
2005 0 |229°5)384 | — |1°835 
| O 75 75 |171 | — 2'215 
2 To and T, connected. O 120 120 — |2°195| } 2:247 
| O 178 178 |404:5 — 20272 
3 To, Ti, and T, connected { 155 125 n 2 257 pos 1:058 
The mean values determined from these figures repre- 


sent the resistance of the electrodes, inclusive of that of 
the feeders. 
T, + T, — 1:817 ohms. 


To +T; — 2:247 ohms. 


T, "vr T — 1-058 ohms. 

Hence T, =0°106 ohms. 
T, -1711 „ 
T/22141 „ 

and allowing for the feeders 

T, = 0:100 ohms. 
T,-1711 , 
T,—-1975 „ 


The results of connecting T, and T, in parallel, as also 
individual pipes of T,, were likewise observed in order to 
determine the improvement effected in the conductivity of 


| the electrode combination by the addition of a single pipe. 


The following values were obtained : 


= n. | Ve | W. . 
To parallel with T4 and one P of T, — 36 415 |10°75 |0:092 . 
T, parallel with two pipes of T, ............ | 64 | 406 | 5°93 0'1685 
T, Parallel with three pipes of T, ......... | 85 | 403 | 4-4250 226 
To parallel with four pipes of TI. 97 494 | 5°78 |0:2642 
T, parallel with five pipes of Ti (109-5 | 386 | 52420-2082 


From the above table, in which W represents the resist- 
ance of the earth T,, we gather that the value of the 
resistance with a single pipe is 10°75 ohms and the con- 
ductivity 0:092 mho, but that by the addition of a second 
or third pipe the conductivity is not quite doubled or 
trebled, measuring less, in fact, than would be expected. 
The mean value for the conductivity of the earth through 
a single pipe based on the resistance with a group of five 

ipes is 2 55^ — 0:061 mho. 

A further series of experiments had for its object the 
tracing of the distribution of the potential in the ground. 
For this purpose the potential was measured between the 
pole -P and a metal rod driven into the ground at 
different points along the track, OG, OC, and O, B (see 
Fig. 2), while a current of about 200 amperes flowed 
between T, and T,. The results of these measurements 
are shown in Fig. 3. The potential differences corre- 
sponding to the different distances O, B are set down as 
ordinates, B B. B” B”, etc, while those corresponding to 
the distances O, C appear as abscissx, as likewise the 
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ordinates G G, G” G”, corresponding to the distances 
O, G. It is seen from the course of the curves that 
along the path O, C the potential drop fat 5m. 
distance was equal to half the value existing at O;, 
at 20m. two-thirds, 40m. five-sixths, and 100m. nine- 
tenths, the remaining one-tenth distributing itself over 


900m. beyond this point. The potential drop along 
aes 


the path O, B is not quite so abrupt. 


these results with the estimated values, we fin 


that the A gerere based upon equipotential spherical 

the distribution of the current in & medium of 
infinite thickness is apparently more correct than the 
assumption of cylindrical surfaces as pointe of equi- 
potential. Experiments were also made with alternating 


surfaces for 


iG 


Fic. 3. 


current in order to determine the effects on neighbouring 
circuits carrying weak, currents. The results obtained, 
however, were not conclusive, and further experiments are 
being made. 


POWER STATION DESIGN.* 


BY C. H. MERZ, MEMBER, AND WM. MCLELLAN, ASSOCIATE 
MEMBER. 
(Continued from page 718.) 


Actual Experience of Steam - Turbines, —To anyone with 
experience of large turbines there can be little or no question 
about any of these points, but as a great deal of information as 
to actual experience has not yet been published we may briefly 


* Paper read before the [nstitution of Electrical Engineers, 


refer to results obtained at Wallsend. We attach curves show- 
ing the steam consumption* of a 1,500-kw. to 2,000-kw. turbine 
which was installed at the end of 1901 (Fig. 2). The tests given 
were made after the turbine had run about 900 hours. After 
running 6,000 hours practically the same teste were repeated, 
and within the limits of observation the same results were 
obtained. The following table shows the hours of running, 
oil consumption, eto. : 


Loc or No. 10 TURBINE INSTALLED AT THE NEPTUNE BANK 
POWER STATION OF NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY 


COMPANY. 
d au 
: ours | out o 
Period. running.| com- Remarks. 
mission 
December, 1901, to August, 1902...| 2,090 — Thrust adjusted. 
August, 1902, to September, 1902; 471 4 Ditto. 
September, 1902, to October, 1 516 2 Thrust examined. 
October, 1902, to November, 1902 12 vernor over- 
November, 1902, to August, 1903 18  |Relay I ex- 
examined, new 
oil disc fi 
August, 1903, to December, 1903. 4 Thrust examined. 
December, 1903............... . 12 [Repairs to gover- 
-| nor throttle. 
1,512 58 valve chest. 


Total hours run, 7,512; out of commission for inspection and 
re to turbine, 52 hours ; oil used, 150 gallons at 3s. 6d. per 


on. ; 
Reliability of the Steam-Turbine.—It will be noticed that 
the 2,000-kw. turbine ran 7,500 hours without ever having been 
opened up, and only on two occasions have the bearings needed 
any resetting in order to keep the clearance correct, although 
they were three times examined and the clearance tested. 


fact, the only faults of any kind which it has been necessary 
to repair have been the g of 5 the governor throttle- 


valve cheats and the renewal of an oil 

Benefit of Steam-Turbines to Power Schemes. —Stoam-turbines 
seem in every respect to be s y suitable for power scheme 
purposes, and although they have taken years to develop, 
t is probable that had there been a demand 10 years ago for 
2,000-kw. generating sets, turbo-alternators would have been 
the only large size generating units in extensive use at the 
present day. Their earlier commercial success was prevented 
by the fact that there was only a demand for small sizes (300 kw. 
and under) at which sizes any superiority which the turbine 
even at the present time possesses over 3 e ea 
is due to saving of labour and oil rather than to either lower 
oost or reduced steam consumption. In large units the adop- 
tion of turbines materially reduces the capital cost of a power 
station. This reduction amounts to from 15 to 20 per cent. 
over the whole station even on present market prices, and it 
will be much greater when the manufacture of turbines has 
become as completely standardised as that of reciprocating 
engines ; if the reduction be calculated on the engine and 
dynamo alone, the percentage is naturally very much greater. 
The mere fact that this saving is not available in small sizes 
greatly assista a power company in its competition with private 
plante, as a private user utilising, as he must, relatively small 
units does not reap anything like the same advantage as a power 
company from the adoption of turbines either in first cost or in 
steam consumption. Weare here discussing a station for power 
supply which involves alternating units, as large continuous- 
current turbo-generators, due to the troubles of commutation 
at high speed have a still somewhat limited field. f 


* The data are taken from the log - sheets of the Newcastle-upon- 
Tyne Electric Supply Company, who have operated two 2,000-kw. 
turbo-alternators at their Neptune Bank power station, and who are 
now installing a further 10,000 kw. of turbines at their new Oarville 
station. It is thought that the facts stated justify conclusively the 
installation of the trial turbines three years ago and the orders for new 
turbines which the company have since placed. 

T In cases where it is necessary or desirable to generate continuous 
current, turbo-alternators plus rotary converters, even when the latter 
have to be installed in the same building, are frequently justifiable. If 
it be a question of a 500-volt network for traction or lighting and the 
radius to be dealt with does not justify one or two sub-stations, rotary 
converters would be installed in the power-house, and the generators 
would be of the revolving-field type and wound for 350 volts so as 
to avoid step-down transformers. Switchgear between generator and 
rotary would be dispensed with and each rotary and turbo set would be 
treated as one unit. The result would be: Capital Cost, —Rotary plus 
alternator as against low-tension direct-current generator, an inorease in 
first cost of perhaps £1 per kilowatt, which should be more than saved 
by the reduced cost of turbines compared with reciprocatitig engines. 
The rotary would not, of course, cost as much as the continuous-current 
dynamo for the same output. Annual Cost, —A loss of, say, 5 per cent. 
in the rotary converter, as against the saving in steam, oil, and repairs, 
by the use of turbines. ) 
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Gas-Engines.—The high thermal efficiency of gas-engines has 
long rendered their use attractive to power station engineers, 
more espeolally in the South of England, where coal is expen- 
sive, but although we may eventually look forward to the time 
when a gas motor fulfilling the requirements of a power station 
will be obtainable, it can hardly be denied that, for this purpose, 
the e has not at present attained the same perfection 
as the steam-turbine.* 

Superiority of Steam-Turbine over Gas-Engine.—It is hardly 
open to question that steam-turbines with a given amount of 
spare plant give greater security of supply than ges- eugines. 
It is evident that the use of steam-turbines simplifies the 
remainder of the power station and generally the system as a 
whole. Even if we say nothing about the difficulties attendiug 
the use of rotary converters of 40 or 50 cycles fed through long 
lengths of cable with gas-engine-driven plant, we doubt whether 
a balance-sheet can be drawn so as to come out favourably to 
the gas-engine at ap sitiens moment. The saving of coal 
varies, of course, in erent localities, but even allowing for 
alight differences in favour of the gas-engine compared with the 
steam-turbine in this direction, we would at present for all 
ordinary power station purposes in this country decide in favouc 
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at first a cheap plant in order to diminish the cost of super- 
seding it when gas-engines approach finality in development. 


2. GENERAL ARRANGEMENT, 


Location of Power Station.—As we are dealing more par- 
ticularly with a station for power supply, we must necessarily 
assume that land is reasonably cheap and that the site is of 
Anpe area in order to allow for future extensions. Itis also 
desirable in order to permit the transmission cables to radiate 
in all directions that the site should be located well withiu the 
area to bo served, and not at its extreme boundary—though this 
latter consideration may be outweighed by the necessity of 
choosing the site so as to secure as cheaply as possible the 
raw material necessary, whether coal, waste gases, water, or 
stores. 

General Lay-out of Buildings.—The buildings necessary for a 
large power station and its operation are: (a) main buildings 
containing the generating machinery; (b) switch-house ; (c) 
offices ; (d) stores and repair shops. The above buildiugs are 
frequently grouped into one block, and although this may result 
in some saving, it would seem a mistake if we follow out the 
principle of sub-division. In the case of a steam station it is 


Bee, 26 00 
i 


5 
F * 
ae i 22 90 
e 2'0 = = E sog 
3 205 5 1 Ss 705 
2182 I 
VizcO d a - t — — — * a 
E = AM PRESSURE | : | 1 L | 5 3 
E z STFAM PRESSURE X HE f 4 X | STEAM | 9 ag 
2: i reer E — 1 - Tas 
CUL LICT IC IT oerte — H3 | 
8 . . edis 5 zaal B — | — — — — — 22 40 
‘ETE 
EE | | | | | i 
cc FTT. : oc 500 toO 00 doc 900 000 1100 1200 1500 1400 1500 1600 oO . 
KILOWATTS. 
STEAM CONSUMPTION TEST- PARSONS TURBO ALTERNATOR. 1500 K.W. 
| Fic. 2. 
of the steam-turbine. We would draw our balance-sheet as | necessary, in order to avoid undue losses in steam-pi to put 
follows : l l the boiler-house adjacent to the engine-house." e offices, 
. Gas- Eines, Turbines, stores, and repair shops, however, should, in the opinion of 
Low coal bill. the authors, always be placed away from the power 
High oil costa. Low oil costs. station pig ag 2 The advantage of doing this is that they 
High labour costs. Low labour costs. need not be built so substan üy, and all fire risks are 
High repair costs. Low repair costs. avoided. Their relative position, however, both to the first 
and ne: of all) L and ea pens of all) | instalment of the power station and to extensions requires 
High capital costs. ow cere Coe: careful consideration. In deciding upon their location the 


Low Capital Costs are even more important in this con- 
nection than in others, as depreciation charges are 5 
higher in gas-engines than in turbines. Of. course, suo 
improvements in gas-engines may be made as will result in their 
superseding steam-turbines, but if the advoostes of gas-engines 
are correct in stating that the present type of gas-engine is 
being rapidly improved upon, it is the more advisable to instal 


* Apart altogether from the importance of utilising more efficiently 

the heat energy in conl, there are large possibilities in utilising gas 
which is a waste product, or which is obtainable in copjanotion with 
some manufacturing process. These possibilities make it particularly 
desirable to utilise gas direct in the prime mover without the agenoy of 
steam. This paper, however, refers esaentially to the design of power 
stations where coal is the fuel, either in a boiler or in a gas retort. The 
conclusions drawn under this section must in no sense be taken as 
implying that in the opinion of the authors gas-engines are impracticable 
for power stations where waste gas from blast farnaces or other source 
is available. (See next footnote.) 
- + It is at present almost essential to use 40 or 50 cycles for power 
supply in order to deal with alternate-current lighting. If gas- engines 
were used it would probably pay to utilise asynchronous alternatora on 
the gas-engines, iud to have one turbine alwaya running on the circuit 
to keep the turning moment steady, and generally to control the 
system. It is the intention to do this in the Blaydon power station 
which the authors are at present ereoting, 


following points should more especially be borne in mind: 
8 ease of extension of the auxiliary buildings themselves ; 
(2) ease of transport of apparatus from the stores to the repair 
shop, and from both to the main buildings; (2) delivery of 
goods to stores; (4) position relative to the works main 
entrance ; (5) any outside purpose—i.e., in addition to dealing 
with the power station—which the auxiliary buildings may be 
called upon to serve. In commencing the construction of a 
power station, the auxiliary bullding, repair shops, stores, 
and all sidinge should be put down before the main buildings 
are started. This will enable considerable economy to. be 
effected in the cost of constructing the main building. Figs. 3 
and 4 show the general arrangement of auxiliary buildings at 
Neptune Bank and Carville. t 


* Some engineers prefer to keep the switchgear in an entirely separate 
building, and there is much to be ssid in favour of this course, especially 
if the number of feeders is greatly in excess of the number of generators. 
A modification of the idea would be to build a separate feeder house. 
A decision on this point must to a great extent depend upon local con- 
ditions, the extent of the system, and tbc importance which the power 
station under consideration bears to the system as a whole. EE 

+ It will be observed in the case of Carville (a) that the offices, 
stores, and fitting shop are all separated from the main buildings, as 
is also the North-Eastern Railway sub- station; (b) easy communica- 
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Main Buildings, the Complete Unit System.— With regard 
to the general lay-out of the main buildings, the modern station 
is tending towards what may be called the complete unit 
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piping system, the generating system, and the switehboard, 
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entirely sub-divided into different units. The 
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system." Fora e power station this tendency might with 
advantage be carried further than is the general practice at 
present, so that the only junction between the various units 
will be (1) at the rallway siding or other source of coal supply ; 
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(2) at the river or other source of circulating water supply ; (3) 
at the main 'bus bars. In faot, a large power station might with 


tion has been provided between the offices, the main switoh gallery, 
and the North-Eastern Railway sub-station by means of an overhead 
enclosed gangway ; (c) siding communication is provided between the 
stores and repair shops and the main buildings ; (4) an overhead hand 
traveller connects the stores and repair shops ; (c) both a railway siding 
and a road run into the stores; (f) stores and construction offices are 
combined with time office and main entrance to works. It may be 
mentioned that in this particular case these buildings also act as con- 
struction offices and repair shops for the whole of the Newcastle 
. system. 

* By a complete anit is not necessarily meant one generating set. A 
unit may consist of two or more generating sets with boilers and 
auxiliaries, 


provided with its own boilers and auxiliaries, and it is, there- 
fore, under normal oonditions entirely separate from the 
other units. 

Main Building should consist of a Steel-Framed Structure.— 
So far as the nature of the building iteelf is concerned, this is 
governed solely by the necessity for keeping down capital 
expenditure, and it is, practically speaking, in no way affected 
by questions relating to reliability of supply and low running 
cost. On this account the structure may be treated merely as a 
ahell to contain effectively, but as cheaply as possible, the gene- 
rating plant. A steel-framed structure is in every way the 
most satisfactory, the filling in between the various columns 
being merely of the nature of a weatherproof screen wall, 
depending for its stability on the steel framing. This screen 
can be of brick, concrete, or corrugated iron—tbe last hag the 
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advantage that it can be more 
house (or gas-generator house) to which the coal is delivered ; (2) 


the engine-room containing engines, generators, and auxiliaries ; 
(3) the switch galleries or separate switch-house, from which 


the generation of energy is controlled and from which the cables 


emerge. 

Relative Position of Boilers, Engines, and Switchgear.—In 
order that each of these sub-divisions may permit of general 
systematic extension to meet as far as possible all future engl- 
neering developments, the switch galleries must run parallel to 
the longitudinal axis of the engine-room,t the boiler-house 
being placed along the side of the engine-house opposite to the 
switch gallery. 10 the boiler-house provislon will be required 
for coal and ash-haudling plant, and for the storage of a con- 
siderable quantity of ood, so that even if a sudden strike 
should cut off the usual supply, the station staff may have a 
sufficient coal reserve to allow of them negotiating for a supply 
from other sources. In order to secure the shortest possible 
steam-pipe, it is imperative that the boilers should be located 
directly opposite the nes they normally supply. For 
similar reasons these engines should be closely adjacent to 
their condensers, which, in turn, should be almost directly 
above the ciroulating water inlet and outlet mains. On the 
electrical side similar reasons hold, the generator panels should 
be as close as possible to their respective generators. In short, 
the whole lay-out should be designed with the idea of avoiding 
crossings and of obtaining the shortest and most direct run of 
all connections, whether piping or cables. 


(To be continued.) 


The following is a synopsis of the continued discussion 
on Messrs. Merz and MacLellan’s paper : 


Mr. B. M. Jenkin considered the ‘paper particularly useful to con- 
sulting engineers, as it appealed to them in the design of central 
stations from their own point of view. 


lem erpanded scarcely practicable. He & with the idea of 
ividing the station into units, but would not like to go so far as each 
E having its own group of boilers. The arrangement of the 

ilers at right angles to the engine-room was a good one. It was 
better to keep the boiler-house complete in itself and independent of 
the generators. He emphasised the importance of adequate spare 
plant, and recommended two spare sets. Speaking of switchboards, 
he was glad to eee that the authors gave plenty of room, and he agreed 
with the principle of their arrangement. : 

Mr. E. W. Cowan agreed with the authors’ statement that oil-break 
switches were now recognised as essential, but was inclined to regret 
that this should be the case, because they were not an ideal form of 
switch under all circumstances. He cempered the advantages and 
disadvantages of different types of switches, and considered that an 
ideal one would be that which gradually reduced the current to zero 
before opening. In to automatic contrivanoes, he pointed out 
that the object was really to increase the reliability of service, not to 
save labour. The transition referred to in the paper in connection 
with remote control and isolation of switchgear was a move in the right 
direction. He appealed to engineers to give some encouragement to 
British manufacturers in to high-tension switchgear. 

Mr. A. H. Dykes compared present-day stations with those of only 
a few years ago, and pointed out the two radical changes that had 
ocourred—development and increased permanence of switching gear, 
and the modification of boiler-house arrangement resulting from the 
introduction of steam-turbines. [Here the President interposed and 
requested speakers to defer any observations upon turbines till the 
forthcoming paper on that subject, as time was limited.] He did not 
think the authors had quite done justice to gas-ongines, because the 
relation between the cost of generating and boiler plant should also be 
considered. There was a general feeling that gas-engines would increase 
in importance, but everybody was a little doubtful about them at the 
moment. He quoted cases from his own experienoe to show the 
saving that might be effected with gas. engines by utilising the residual 
products. He thought everybody would like to know a little more in 
regard to repair ooets. The capital cost of gas-engines and plant had 
come down considerably during the last few years. He remarked that 
there would be a certain overload capacity with gas-engines as with 
steam-engines, 

Mr. W. Geipel considered the paper very opportune. 
10 years since Colonel Crompton read his memorable paper on the cost 
of electric supply, in which he showed that electricity might be gene- 
rated at the then astonishingly low price of 3d. per unit. The prin- 
Yn pointe in that paper were the effect of capital charges and the coal 
bill, The present authors said that the capital and operating charges 
were not so much considered in the earlier days. 


It was exactly 


It had always been 


* This feature—namely, that it should be possible with the 
minimum of expense to take advantage of radical improvements— 
is also worthy of consideration in connection with the site chosen. 

+ This is advisable whether they are in a separate building or not. 
One serious objection to the placing of the switchboard at the end 
of the building is the concentration of leads rens to the board, 
the l impossibility of avoiding oroasings of cables, and the fact 
that the width of the building limits the poesible extension of the 
switohgear, 
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easily altered.“ The complete 
buildings will consist of three componente: (1) the boiler- 


He thought the authors’. 
suggestion as to the possibility of moving the generating station as the 
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a difficulty to reduoe capital cost so as to Soo pee with cheap gas in 
this country. On the Continent and in the United States the 
trouble was less, because of the higher oost of gae. To show 
that the authors were erroneous in saying that earlier engineers 
had neglected the question of eapital coet, he read an extract from 
the views expr by Prof. Kennedy and others some years ago. 
Mr. Geipel reverted to some figures he gave on a previous discus- 
sion, which figures were designed to show that, with an ordinary 
lighting load faotot: the cost per unit might come down to 2d., 
including distribution expenses, whereas the authors' estimate was 
apparently exclusive of this. He thought that perhaps a more 
interesting way of showing the effect of capital charges than drawing 
curves for varying load factors and for price per kilowatt would be to 
include the two, and treat capital cost as so much per unit on output. 
To cover charges for improvements to plant, he thought 10 per cent. 
a much fairer figure than 15 per cent. He with what the 
authors said as to securing the shortest possible steam-piping, but he 
noticed that in the Carville plant the boilers were so arranged that the 
pipes were about as long as they could possibly be. If the boilers, 
engines, and auxiliaries had been divided into sections, as the authors 
advocated, he thought they would have been able to arrange much 
shorter steam-pipes. He y with the authors reasons 
for using eleotrically-driven auxiliaries, and suggested a time fase for 
breaking the smaller excess currents, and also a circuit breaker with 
an extra excess which would act instantaneously. In conolusion, he 
deprecated the indiscriminate use of the term unit, and suggested 
that it be restricted to the kilowatt-hour. 

Mr. L. Andrews explained that seven years ago experiments had 
been made with the reverse-current circuit breaker referred to by the 
authors, but had been abandoned owing to the difficulty with alternat. 
ing currents. He had endeavoured to obviate this, and had designed a 
cut-out that would allow of a 75 per cent. pressure, which was sbout 


as low as was likely to occur with an alternating current, 


Colonel Orompten referred to his prophecy, which had been 
recalled by Mr. Geipel, and observed that when made his calcula. 


| tions he had to allow for such impositions as heavy municipal taxes, 


The low load was the factor which had to be eliminated in securing 
cheap supply. Once the coal bill and labour bill for firing the boilers 
and working the plant became an important factor, the whole question 
of generating energy entered upon a new phase. He thought that 
credit had scarcely been given to the earlier engineers for the 
possibilities they had developed in the way of design, which were 
really the basis of present attainments. He mentioned that he had 
recently installed a mixed plant at Oslcutta, and found that internal- 
combustion engines were cheaper for stations up to 1,000 h.p., but he 
had not yet had any experience as to repairs. Every advantage of 
turbines could be applied Spee e did not think, however, 
that steam would be su ed, and paid a tribute to Mr. Parsons for 
his t work in regard to turbines. He hoped to read a paper on the 
method of utilising the cheapest class of fuel in boilers. 

Mr. W. H. Booth would like the authors to explain their statement 
that a power station has a comparatively low efficiency, not more than 
10 per cent." He distinguished between power stations for lighting and 
traction, as the load factor in the former did not exceed 12 per cent., 
while the running factor might be 100 per cent. The authors seemed 
to doubt the value of automatio stokers, but these, he pointed out, had 
more than one fanction. Boilers, especially those of the Lancashire 
type, could be run at a much more uniform temperature with automatic 
stokers, thus tending to preservation. Gas-engines would put steam. 
engines out of court unless the latter were provided with all necessary 
accessories, 

Mr. E. K. Soott agreed that office buildings and stores should be 
kept separate. Non-inflammability was a great point to aim at. The 
steam and electrical apparatus should be kept on separate floors, and 
there should be two stairways. 

Mr. J. J. Steinitz observed that if the importance of keeping down 
capital cost was fully understood 10 years ago, as stated by Colonel 
Crompton, it had apparently been forgotten after a lapse of five med 
He had tound very few cases in which station plant and buildings 
cost £40 per kilowatt. Where it had, it was due to the arrangement 
of the auxiliary plant. The authors laid down a hard-and-fast rule 
that there should be no basement, but he found that a basement 
formed itself naturally. 

Mr. W. L. Madgen acknowledged that Mr. Geipel, Prof. Kennedy, 
and others had undoubtedly drawn attention some years ago to the 
importance of keeping down capital costs, but Mr. Geipel did not, 
perhaps, remember what had occurred during the interval. Many 
municipalities had put up stations which had not been designed for 
economy. One comparison he had seldom seen made was that in 
certain public services, including electric supply, the capital was not 
turned over annually. Taking an average of the representative supply 
stations, the ratio of gross revenue to capital expenditure amounted to 
something like Hp por cent., representing a turnover of capital once 
in eight years. is 124 per cent. had to meet interest, sinking 
fund charges, and dividends. One important aspect of the capital 
question was, not what could be achieved by a single generating station, 
but what could be effected by diminishing the number of stations in a 
given area. 

—— 


Milan Exhibition —As the completion of the Simplon 
tunnel is not likely to occur in 1905, it has been decided to 
postpone the exhibition until 1906, which will allow time 
for the better preparation of exhibits. The administration 
earnestly request the co-operation of tramway and light 
railway authorities on the subject of the organisation of 
transport business and the staffs connected therewith. 
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. ELECTRIC AUTOMOBILES. 


. The last five or six years have unquestionably. been 
remarkable for the rapid increase in the use of automobiles, 
and while to many it is only the numbers to be seen that 
call for comment, it is the extension of their sphere of 
usefulness that is not the least surprising feature of this 
development. During this short period vehicles of all sorts 
have been propelled in various ways by means of the three 
leading methods now generally adopted—steam, oil, and 
electricity—and it is well worth while considering what has 
been the result of valuable tests resulting from extended use 
under regular service conditions. For some time steam and 
oil propelled carriages were in use in about equal numbers, 
and the lighter electrically-driven type. was not long in 
appearing. The continued use of these types of cars resulted 
in recognition of the fact that larger vehicles travelling at 
higher speeds could be employed satisfactorily, and it is in 
connection with this branch of the industry that the use of 
steam and electricity has been found less desirable. Weight 
has proved to be an all-important factor in design, and for 
the larger, and it might truthfully be said for all high- 
speed passenger carriages, imposes limite which exclude the 
use at present of any other form of motor than the oil- 
engine. 

The type of electric vehicle which has met with some 
degree of success is the brougham or landaulet for town 
service, and in London alone there are a very considerable 
number in constant service. Their bebaviour on the road 
has been reliable, and while the conditions of running are 
not severe and the low speeds permit the use of accumu- 
lators—which after ingenious weight paring are still 
undeniably heavy—their continued use is a welcome hint 
that for this purpose at all events they can hold their 
ground, and in the-course of use and years pass through 
changes which are not merely changes but improvements 
also. It must, however, be remembered that a large pro- 
portion of these electric broughams receive very careful 
treatment. The cells in particular are kept in good condi- 
tion, and electrical engineers know that they require, and 
benefit largely from the little, done when it is wanted. It 
must not be inferred from this that these electric carriages 
receive unnecessary care, or what might be called “nursing,” 
for this would be incorrect. Mr. W. Worby Beaumont—a 
recognised authority on the subject—made some remarks 
appertaining to the care and attention of public service 
vehicles in a series of lectures delivered before the Society 
of Arts just a year ago, which are as applicable now to 
electric vehicles as at the time they were made. Briefly, 
he said that until public service or constant service 
automobiles received just the same constant care that 
railway locomotives receive, they would be a failure. 
Turning from the subject of high and low speed passenger 
cars to what will ultimately prove of greater importance— 
namely, commercial vehicles—it is interesting to note that 
at present steam wagons and lorries preponderate, and 
those who were present at the May Day parade of motor 
trade vehicles, held annually under the auspices of the 
Automobile Club of Great Britain and Ireland, may 
have noticed that not more than 3 per cent. of those 
present were electrically driven. It is worth observing that 
one vehicle among this small percentage was a prize winner, 
and this is suggestive because the prizes were offered for 
vehicles found to be in the best condition, taking into 
account their age and mileage. The winning car was a 
Fischer petrol electric van, owned by Mesers. Hampton and 
Sons. It has run many thousand miles and continues in 
service, and it may, therefore, be surmised that it has 
proved itself to be a serviceable vehicle. The combination 
of petrol motor, dynamo, accumulator, and-motor or motors 


— 


must mean the carrying of a large proportion of non-paying 
weight, but as the permissible and practicable weights are 
greater, there should be greater scope for those constructors 


already concerned with the design of electric goods lorries 


and trucks. 

At present the accumulator-equipped type has received 
most encouragement, but the Fischer system so greatly 
extends the distances that may be travelled without 
necessary stops that it will in time assert itself, particu- 
. larly as it shares the improvements and advances made in 
the petrol motor branch of the industry. There is, there- 
fore, ground for belief that now that the tare weight limits 
enforced by the Motor Car Act and Local Government Board 
regulations are less stringent, that greater activity in the 
manufacture and use of electric goods vans will follow. 
The North-Eastern Railway Company, who are showing 
great foresight in equipping some of their lines elec- 
trically, bave recently put into service a petrol electric 
motorcar for branch-line purposes, and the results of the 
use of this form of railway vehicle will be watched with 
interest. It would appear to meet the requirements of a 
busy suburban line well, for if the speed is not high the 
service could be ideally continuous, and some of the difficult 
traffic problems might be solved. a 

Mention has been made of the assistance which the elec- 
‘trical engineer has received from the motor car engineer in 
matters relating to car eonstruotion and mechanical details, 
but attention should be directed to the almost universal use 
of electric ignition devices for motor car purposes involving 
the use of accumulators, transformers, circuit interrupters 
of various forms, and, to a less extent, light dynamo 
machinery for the same purpose, used either in conjunction 
with accumulators or independently in magneto form. 
Enough has been said to show that there is activity and 
some real development in electrical automobile matters, 
and were this not an age of mechanical miracles, with too 
many mechanical people hardened to them, some satisfaction 
might be experienced. 


CORRESPONDENCE. 


'* One man's word is no man's word, 
Justice needs that both be heard." 


CAN ACCUMULATORS BE CHARGING AND 
DISCHARGING SIMULTANEOUSLY 1 


Srk,— According to at least two of the leading trade 
catalogues” they can, but according to circumstances over 
which we have no control, they can t. 

Am I right, or is it a fib? Let any doubting Thomas 
consider the following: seeing that charging and discharg- 
ing accumulators (if it were possible) evolves the crossing 
of currents, and this is incompatible with the underlying 
principle of the long-established Wheatstone bridge. 

It thus appears that before accumulators can be 
simultaneously charged and discharged, the Wheatstone 
bridge must be disestablished. Who is right !—Yours, etc., 

J. ISAACS, 


. 11, Highfield-terrace, Somerby-road, Grantham. 


THE NATIONAL ELECTRICAL MANUFACTURERS’ 
' ASSOCIATION'S ANNUAL DINNER. 


The first annual dinner of the National Electrica] Manu- 
facturers’ Association came off most successfully at the 
Hotel Cecil on Wednesday under the presidency of Mr. 
Walter Davenport. The following firms were represented : 
Armorduet Manufacturing Company, Limited; Berliner 
Telephone Manufaeturing Company ; Berry, Skinner, and 
Co.; D. H. Bonnella and Son, Limited ; Consolidated Elec- 
trical Company, Limited, Northampton-grove, Canonbury, 
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London, N.; Croggon and Co., Limited, 16, Upper Thames- 
street, London, E.C.; Davies, Kent, and Stewart, 17, 
Berners-street, Oxford-street, London, W.; Edison and 
Swan United Electric Light Company, Limited ; Electric 
and General Stores Company; Electric and Ordnance 
Accessories Company, Limited ; Electrical Fittings . 
Company, 36, Conduit - street, Regent - street, London, 
S. W.; Electrical Power Storage 5 , Limited, 


4, Great Winchester - street, London, Escarde 
and Denelle, Limited; Fuller, McLeod, and Co, 


Limited; General Electric Company, Limited; Hart 
Accumulator Company, Limited ; Improved Electric Glow 
Lamp Company, Limited; International Electric Company, 
55, Red Cross-street, London, E. C.; Johnson and Phillips, 
Old Charlton, Kent; Jas. Littauer; A. P. Lundberg ; 
Monté-Callow and Co.; Nalder Bros. and Thompson, : 
Limited ; Ernest Roberts; St. Helens Cable Company; 
Simplex Steel Conduit Company ; Sunbesm Lamp Com- 
pany, Limited, Gateshead-on-Tyne; Sun Electrical Com- 
pany, Limited, 118, Charing Cross-road, London, W. C; 

orque Electrical Engineering Company; Union Cable 
Company, Limited; Union Electric Company, Limited; 
Verity’s, Limited ; B. Johnstone and Co., Limited. 

Amongst the guests we noted the following members of : 
the joint committee: W. R. Rawlings (president, National 
Electrical Contractors’ Association), A. Rashleigh Phipps, . 
and T. McDermott. mE = 

The toast-list was a short one, and the speeches were, on 
the whole, of commendable brevity. After the loyal toasts 
had been duly honoured, the members settled themselves 
down to enjoy a quiet smoke and an excellent programme 
of music under the direction of Mr. Alfred Hays. Con- 
tributions by the following artistes were heartily appre- 
ciated : Mies Ruby Wilson, Miss Agnes Tandy, Mr. Herbert 
Emlyn, Mr. Randell Jackson, and Mr. J. M. Campbell. 
Mr. Mansell Stevens presided at the piano. | 

The Imperial Forces” were proposed by Mr. F. H. 
Nalder and responded to by Lieutenant E. J. Hogap, while . 
the toast of the evening, '' Success to the Association,” was 
taken care of by the Chairman, who had every reason to 
congratulate the association on its rapid success during the 
short time of its existence. He said they numbered now 
64, the last balance-sheet showed a substantial balance, and 
£100 had been invested in consols since Jan. 1. He 
dwelt upon the excellent relations which existed 
between this and the National Contractors’ Association, 
the smooth working of the joint committee, and 
expressed his belief that these friendly relations would 
lead to arrangements beneficial to members of both 
institutions, as a strong desire was shown to solve in a 
friendly manner all and any sort of difficulty which might 
arise. Ina brief reply, Mr. C. S. Northcote sketched out 
a plan for the formation of sub-sections and the combina- 
tions of the various branches by affiliation. Their badge— 
a magnet—had proved very attractive. __ 

The other toasts were: The Electrical Profession and 
Industry,” proposed by Mr. H. Hirst, responded to by Mr. 
W. Madden; Guests and Visitors," propose by Mr. 
G. Verity, responded to by Mr. W. R. Rawlings; '' The 
Chairman," proposed by Mr. David Smith, responded to by 
the Chairman. 

Mr. Northeote and Mr. Nalder, after & few words of 
introduetion by the former, then presented the chairman 
(who is also, needless to remind our readers, the inde- 
fatigable secretary of the association), on behalf of the 
members, with a very handsome silver salver and tea and 
coffee service suitably inscribed, as a token of their esteem 
and in appreciation of his valuable services. Mr. Davenport 
feelingly acknowledged the gift, and “ Auld Lang Syne” 
concluded the meeting. um 


—(———— Pro RE IRR 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the ordinary general meeting on May 5 the following 
were. the candidates balloted for : E 


Meinbers, —H. Fox, 9, The Avenue, Lidgett Park, Roundhay, Leeds; 
M. MacLaren, Britiah Weatinghouse Company, Trafford Park, Man- 
chester ; H. B. Meyer, British Thomson-Houston Com pany, Rugby ; 
W. Summerscales, White Gate House, Bramley, Leeds. 
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Associate Members, — R. L. Acland, Corporation Electricity. Works, 
Chesterfield ; J. W. Beauchamp, Byron Cottage, Nether Edge, Shef- 
field ; H. Bell, Corporation Electricity Works, Sculcoates-lane, Hull ; 
J. H. Bowden, River Lodge, River-terrace, East Greenwich: A. G. 
otel, Birmingham ; O. O. Metcalfe, Muni- 
cipal School of Technology, Manchester ; E. S. Reid, 1, Oxford-court, 


Engholm, Great Western 
Cannon-street, E. O. 


Issociates.—W. E. Cooke, 22, Derry- terrace, Buitenkant-street, 
Cape Town; W. Kirkham, 436, Liverpool- street West, Seedley, Man- 
cheater; Dr. W. Martin, West Villa, Akenside-terrace, Newcastle - on- 


Tyne; A. M. J. Ogilvie, General Post Office, E. O.; A. J. Smith, 
Parkstone, Morland-road, Croydon; W. G. Smith, A. R. O. Sc. I., 22, 
Hamlet- road, Ohelmsford. 


Students, —E. W. Adams, 81, Duke- street, Lower Broughton, Man- 
chester; J. O. Aston, Campion House, Swinton Park, Pendleton; 


W. Barres, 24, Oooke- street, Old Trafford, Manchester; J. L. Bowers, 
169, Hamilton-road, Longsight, Manchester; A. W. Brown, Ellerslie, 
Oswald - road, Chorlton-cum-Hardy ; 
Hall-lane, Longsight, Manchester; H. 8. Dranefield, 4, Stanley-grove, 
Sale, Cheshire; H. Fasnacht, The Hollies, Clayton Bridge, Man- 
cheater; W. Fazackerley, 9, North-road, Longejght, Manchester; 
G. N. 8. Fitton, Lilacs, Elms-road, Heaton Moor; J. B. Foote, 4, 
Nansen-street, Gorse Hill, Stretford ; J. A. Forrest, 127, Queen’s-road, 
Cheetham, Manchester; C. J. Fox, 125, Northenden-road, Sale; H. F. 
Gallaway, Farleigh, Bramhall, Oheshire ; W. H. Gatley, 28, Pember- 
ton-street, Brooks Bar, Manchester; W. Gillespie, 11, The Crescent, 
Salford, Manchester ; G. E. Gledstone, 16, Birch.grove, Levenshulme, 
Manchester ; D. Gray, St. John's Lodge, Blackburn ; H. R. Greenyer, 
19, Henrietta-street, Old Trafford, Manchester ; J. Gregory, Hill Side, 
Romiley, Oheshire ; W. Guildford, Owens College, Manchester ; N. E. 
Hall, 7, Oarlton-avenue, Old Trafford ; O. Hargreaves, 201, Trafford- 
park, Manchester; K. O. Haccius, 55, Shrewsbury-street, Old Trafford, 
Manchester ; J. R. Halliwell, 9, Princess-road, Crumpeall, Manchester; 
E. Hamer, 14, Barlow.street, Oldham ; W. Hanna, 168, Albemarle- 
street, Ashton-under-Lyne ; G. Harlow, Printees-street, Knuteford ; 
H. M. Harrison, 278, Brookland-terrace, Worsley-road, Swinton, Man- 
ehester ; N. Hart, Dalton Hall, Victoria Park, Manchester; W, 
Hartley, 32, Stockport-road, Ardwick, Manchester; A. Hawes, 27, 
Exeter-street, Ardwick, Manchester; F. Heapy, 67, Peel-street, 
Macclesfield ; E. P. Hill, 2, Elm- mount, Helsby, Warrington ; J. N. 
Hindle, Albion Lodge, Hollingworth, near Manchester ; E. J. Hitzen, 
97, Burlington.street, Greenheys, Mauchester ; R. Hodge, 105, Oheet- 
ham Hill-road, Manchester; H. Hoggart, 26, Barlow Moor-road, 
Chorlton-cum- Hardy ; W. Holmes, 229, Btockport-road, Ashton-under- 
Lyne; A. O. Holt, 11, Hawthorn-grove, Heaton Moor, near Stockport; 
G. D. L. Horsburgh, 14, Bradshaw-street, Moss Side, Manchester ; H. 
Howatth, 325, Stockport-road, Longsight, Manchester ; T. I. Illing- 
worth, 571, Chester-road, Manchester ; C. W. Jackson, 8, Byron-street, 
Todmorden; A. E. Jepson, 8, Bristol.street, Manchester; A. M. 
Johnson, 2, Railway-road, Urmston, near Manchester ; H. Jones, 76, 
Stanley-grove, Longsight ; J. W. Jones, 14, Ducie-grove, Ohorlton-on- 
Medlock, Manchester; P. O. Jones, 42, Harriet-street, Stretford, Man- 
chester ; H. Kay, Pennine House, Mossley-road, Aehton under-Lyne ; 
R. K. Keer, 147, Portland-street, Southport ; R. Kendall, 292, Old- 
ham-rosd, Newton Heath, Manchester; R. 8. R. Kneale, 517, Stret- 
ford-road, Manchester; W. H. Lee, Arnoliffe, Orumpsall, Manchester; 
A. O. T. Lemon, Ivy Cottage, Taylor’s-road, Stretford ; R. O. Leslie, 
Faraday House, Charing Oross-road, W.O.; R. O. M. Lewis, 34, 
Moreton-avenue, Stretford, Manchester: J. L. Lovell, 5, Cross-street, 
Manchester; H. Mackay, 15, Edna-street, Orumpeall, Manchester ; 
E. J. Mo Williams, 95, Wingrove-avenue, Newcastle-on-Tyne ; H. V. 
Mahler, Olaremont, Beaufort-avenue, Brooklands, Oheshire; J. W. 
Maitland, 2, Alfred-street, Bury, Lancashire; V. Mellalieu, Brownhill, 
Dobeross, near Oldham ; H. Marshall, 24, Royds.street, Rochdale ; 
R. O. Mather, Wrenwood, Prestwich, Manchester; P. T. Maybury, 
48, Manley- road, Whalley Range, Manchester; C. J. Melbourne, 
35, Meadow-street, Moss Side, Manchester; J. Mercer, Halebank, 
Widnes, Lancashire; F. Moore, 3, The Orescent, Northwich, Oheshire ; 
C. E. Moorhouse, ll, Stockton-street, Moss Side, Manchester ; G. 
Morris, 41, Wellington-road, Heaton Ohapel; F. Morton, 6, Rich- 
mond-road, Chorlton-cum-Hardy ; E. G. L. Mosley, 32, Oarter-terrace, 
Greenheys, Manchester; G. Moss, Rock Bank, 94, Monton-road, 
Eccles; G. I. Murray, Broad Oak Park, Worsley; T. Nadin, 48, 
Brook-street, Ohorlton-on-Medlock, Manchester; J. E. Noake, Higher 
Wood-street, Middleton, Lancashire ; A. L. Ohlson, Cedarcroft, The 
Ohase, Clapham, S.W.; W. O'Keefe, The Villas, Fourth-avenue, 
Trafford Park, Manchester; G. Ollongvist, 8 or 18, Ackers-street, 
Ohorlton-on-Medlock, Manchester; J. A. Orme, 517, Stretford-road, 
Manchester ; J. Paterson, 42, Oooke-street, Old Trafford, Manchester ; 
F. R. Pendergast, 59, Swan-lane, Bolton ; J. H. Potts, Field View, 
Park-lane, Macclesfield; W. D. Redfern, 10, Olaremont-grove, Dids- 
bury, near Manchester; A. E. Ricketts, 22, Alfred-street, Harpurhey, 
Manchester ; J. Roberts, jun., 25, Derby-street, Ohorlton-on-Medlock, 
Manchester; A. W. Robinson, 29, Camberwell-green, S. E.; J. W. 
Ross-Jones, 8, Albion-place, Lower dei ton, Manchester ; T. Rush- 
worth, 12, Addison-terrace, Victoria Park, Manchester; D. L. Sands, 
Highfield House, Mary-street, Harpurhey ; F. Shaw, Municipal School 
of Technology, Manchester ; R. M. Sheppard, Hawsted, Buckhurst Hill, 
Essex ; G. M. Sime, 21, Milton-street, Ohorlton-on-Medlock, Manchester ; 
S. A. Skinner, 74, Cyprus-strect, Stretford, Manchester; G. Smith, 
The Elms, Queen's-park, Manchester ; G. E. Smith, 64, New-street, 
Altrincham, Cheshire; G. J. Smith. Ashlands, Ssalands, Chester; 
T. W. J. Smith, 15, Eastnor-street, Old Trafford, Manchester ; J. A. 
Somerset, 292, Upper Brook-street, Manchester ; B. E. Stott, 38, 
Railway-road, Leigh, Lancashire ; J. Summers, 12, John-street, Sale, 
Manchester; H. Taylor, 2, Ivy-road, Bolton, Lancashire; P. 
Thomason, 15, Lotherton-street, Harpurhey, Manchester; L. S. J. 
Thompson, 54, Worthington-street, Old Trafford ; E. Taori: 


Poplar-grove, Compstan, near Stockport; H. T. Thorp, Moss 


L. G. Oooper, Beckfoot, Bich 


Whiteficld, Manchester ; H. Thorpe, Westlands, Wavertree, Liverpool; 
E. T. Torbitt, 77, Everton- ; Chorlton-on-Medlock, Manchester ; 
T. G. Travis, Shirley Lawn, Derbyshire-lane, Stretford ; M. Wade- 
worth, 110, Droyladen-road, Droylsden; R. W. Wainwright, 
Demesne-road, Manchester; B. Walker, Marland, Swinton-park, 
Pendleton; E. Walter, Redelyffe House, Barton-on-Irwell; F. G. 
Warburton, 15, Humphrey-street, Seymour-grove, Old Trafford; 
J. O. Ward, 100, Shrewsbury-street, Brook's Bar, Manchester ; 
8. T. Webster, Hope House, Hermitage-road, Hale; W. Weeds, 8, 
The Park, Eccles, Manchester; G. W. Williamson, 2, Irlam-view, 
Broad.road, Oheshire; R. W. Willis, Camel Bank, Range-road, 
Whslley Range; H. Wilson, Electricity Works, Middleton, Lauca- 
shire; W. P. Wilson, Fern Bank, Urban-road, Sale, Oheshire ; 
W. M. Winstanley, Gibeon-road, Sale, Cheshire; A. L. Wood, Elm 
House, Olifton, Manchester ; E. Wooler, 99, Bishop-street, Moss Side, 
Manchester; K. Younghusband, 15, Derbyshire-lane, Stretford, 
Manchester. 
Se 


FORTHCOMING EVENTS. 


Fripay, May 13. 
Institution of Electrical Engineers.—Dublin Section: At 8 p.m., 
ordinary general meeting. 
Institution.— At 9 p.m., ‘The Queen Victoria Memorial, 
by Mr. M. H. Spielmann. 
SATURDAY, May 14. 
Electrical Engineers (R.E.) Volunteer Corps.—At 8 p.m., at 
Hesdquarters, Bohemian concert. 
Monpay, May 16. 
Electrical Trades’ Union.—At 8 p.m., smoking concert. 


TuzspAvy, May 17. 
Royal Institution.—At 5 p.m., '' Meteorites,” by Mr. L. Fletcher. 
Lecture III.). 
WEDNESDAY, May 18. 


Institution of Electrical Engineers. — Students’ Section: at 
7.30 p.m., annual general meeting. The following paper will be 
read. Some Notes on Steam-Turbine Testing," by Mr. C. G. 
Seeley. Birmingham Section: afternoon, visit to Birmingham 
Small-Arms Works. At 7.50 p.m., annual general meeting. 
Taper by Mr. F. O. Hunt, associate member: Motor-Starting 
Switches and Reeistances. " 

North-East Coast Institution of Engineers and Shipbuilders. — 
Newcastle : at 7.30 p.m., general meeting. 

Wimbledon District CounciL—(To 28th inst.) public electrical 
exhibition at Worple Hall, Wimbledon. 

Hastings. Opening of electric tramways. 

THURSDAY, May 18. 

Municipal and County Club.—Dinner. 

Fripay, May 20. 


Junior Institution of Engineers.—At 8 p.m., ‘' Practical Notes 
on the Running of Motor Cars and Cycles,” by Lieutenant W. G. 
Windham. 

Royal Institution.—At 9 p.m., ‘' Radiation and Emanation of 
Radium.” 


Association of Municipal Engineers.—At Buxton, general meeting. 


Incorporated Municipal Electrical Asseciation.—Ninth annual 
convention, Derby, Nottingham, and Sheffield, June 29 to 
July 2. 


Institution of Mechanical Enginoers.— Chicago Meeting, May 31 
to June 3. | 


British Association of Waterworks Engineers.—AÀnnual meeting, 
June 9 and 10. June 11-18, visit to Belgium. | 


BIRKENHEAD ELECTRICITY ACCOUNTS. 


Below we give an abstract of the revenue account of the 
Birkenhead electricity department for the year ended 
March 51, 1904. 


Dr. 


Expenditure. £ 8. d. 

Generation of electricity. 2,820 14 7 
Distribution of electricit . e e ã . zs 276 19 6 
Attending and repairs to public lamps. ae 261 2 10 
Rents, rates, and tax eee . 495 0 0 
Management expenses, salaries, et . 697 7 9 
Special charges 8 85 1 8 
Balance transferred to net revenue account.................. 6,784 12 1 
211.418 18 5 

Cr. Income £ s. d. 
Sale of current per meter . . 10,720 4 4 
Rental of meters on consumers’ premises . 655 6 9 
Rental of motors . ——— , 29 19 2 
Miscellaneous Me 35 82 
£11,418 18 5 


THE ELECTRICAL ENGINEER, MAY 13, 1904. 


753 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 


those sending in answers to the fact that the neatness of 


any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 


formula should be carefully written to prevent mistakes as 


to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


^. QUESTIONS. 

687. Compare the advantages of using for traction work (a) compound 
dynamos in parallel, and (b) separately-excited machines partly 
excited by the outgoing current. —E. V. O. 

688. It is proposed to equip a colliery with an electric winding plant, 
the data being as under: depth of pit, 450 yards ; output of pit 
in 10 kours, 2,500 tons; weight of coal raised per wind, 5 tons ; 
weight of coal per tram, 25owt.; number of trams per wind, 4; 
tare of each tram, 10owt.; weight of each cage, 2 tons; weight of 
rope, 2 tons 10cwt.; weight of balance rope, 2 tons 10cwt. Note.— 
Cages, ropes, and trams are balanced. Net load is weight of 
coal=five tons. The following information is required, also give 
calculations for same: horse-power required to start load and 
accelerate same up to top speed ; time required to accelerate load ; 


maximum ing speed ; horse-power required to wind at top 


speed ; time winder will ran at top speed ; time of retardation. 
Assuming the winding will be done on the Illquer system, give the 
5 of the motor and weight of flywheel and speed of same. 
OAL. 
ANSWERS. 

Question No. 680. — When a battery has dropped in capacity is it correct 
to charge at the original rate—viz., a 600 ampere-hour battery 
has dropped down to a maximum 200 ampere-hours. Original 
charging rate 100 amperes. Should this rate be lowered? Give 
reasons for and against. 


Answer to No. 680 (awarded 7s. 6d.).—There is only one 
answer to “C. G.’s” question: the charging current must 
be reduced. The various reasons why are giten below ; 
the arguments against cannot be stated, as there are none. 
As the charging current rate depends on the area of active 
material exposed, if this area is lessened the charging 
current must be reduced in exactly the same proportion. 
We know the active surface is less through the fact that 
the capacity is less. We also know by how much it is 
reduced, and a simple proportion sum will give the proper 
charging current for the case in question—viz., 55 amperes. 

There is nothing more detrimental to accumulators than 
an excessive charging rate, except, of course, over-discharg- 
ing. Buckling is certain to be caused, which may even be 
BO serious as to short-circuit some of the plates; even if it 
does not go so far, it causes the active material to become 
loosened from the grids and liable to fall out. Further, it 
disintegrates the material, and small particles are carried 
away by the excessive gassing ; these, after the electrolyte 
has become still, sink to the bottom of the cell and are 
known as sediment. The current which causes the liquid 
to boil is, of course, wasted, and over-charging can be most 
easily detected by the furious gassing of the plates. One 
reason, therefore, of reducing the charging rate is that it is 
more economical to do so. If sulphating is present—and what 
ordinary battery in the state described by C. G.“ is free from 
this ravaging disease — the charging current must be still 
further reduced, owing to the fact that the sulphate forms 
a more or less impenetrable layer of skin over portions of 
the plate, and thus reduces still again the available area of 
active material. Where sulphating is present, the charging 
current should be one-third less than if the plates were 
free from it. In this case, therefore, C. G.“ should charge 
at 22 amperes till the sulphate is removed, which will take 
weeks and weeks of patient, tedious charging. 

Enough has been said as to why the charging current 
should be lessened when capacity is lost, but it might be 
well to remark that the cells in their present state, in the 
opinion of the writer, at least, are only fit for renewing, 
either the positives only or entire new sections being pro- 


cured before the winter loads come on again. There is 
little doubt but that the cells are subjected to more or less 
the same discharge rates and discharges—as far as the 
cells can do it, at least—as when originally installed, and 
this, unless the cells are very old, must have been none too 
light a duty judging from their loss of capacity.—F. 

Answer to No. 680 (awarded 78. 6d.).—A battery after 
being in use some time gradually falls in capacity, and 
the Teas attention and care it receives the quicker will it 
deteriorate. Let us consider the battery in question, and 
seo what are the probable reasons of the drop in capacity 
from 600 ampere-hours'to 200 ampere-hours, and then we 
shall be able to decide as to whether it would not be 
advisable to charge at a lower rate. In practical working, 
it very often happens that a battery is unavoidably over- 
discharged. The battery may be in a small lighting station 
and be left on the "bus bars at night to take the. night load. : 
A fault develops on the outside network, and the battery 
burns the fault out if it can, much to the detriment of , 
the battery plates; or an engine may have to be shut downi:, 
and the battery left to take the load, the question not. 
being, will doing so spoil the battery, but will the battery 
do the work? l 

When a battery is over-discharged there occurs that 
destructive action known as scaling, which is probably 
caused by abnormal chemical action due to the weakness 
of the acid solution. This scale is got rid of by either 
prolonged charging at a low rate or by scraping the plates, 
and the scale is deposited on the bottom of the cell. I 
have seen brown sediment quite 2in. in thickness lying in 
the bottom of the cells of a battery after only six months 
working. The battery was a poor one to start with, and 
had been badly treated. This deposit represents so much 
material wasted, as the plates will have so much less paste 
in them, and, therefore, the capacity of the battery is 
reduced. Again, according to Mr. Wade in a paper read 
before the Institution two or three years ago, the capacity 
of all negative plates steadily decreases in course of time, 
though to look at they are still in excellent condition. 
Possibly in course of time the negative plates get less 
porous, and thus the acid cannot circulate so freely into the 
interior of the plates ; the chemical reactions, therefore, are 
chiefly confined to the surface of the plates. Then, again, 
the positive plates, after a few years’ hard work, are found 
to be more or less buckled. A certain part of a plate is 
nearer the negative plate than the other parts of it. The 
current during charging will, therefore, tend to flow through 
the electrolyte more at this particular point than any other, 
and consequently this part of the plate will receive more 
charge than any other. If the discharge is carried on until 
the whole plate is discharged, then this bulging part will be 
over-discharged, and consequently damaged. 

To sum up, I think that the two principal causes of the 
drop of capacity in the battery are: firstly, loss of active 
material through the paste sulphating and falling to the 
bottom of the cell; and, secondly, through the plates 
becoming less porous and hindering the diffusion of the acid 
amongst the active material of the plates. Both the charge 
and the diecharge rates should be lowered in dealing with the 
battery in question. I should suggest charging at about 
50 or 60 amperes. Batteries stand a lot more chance of a 
long life and greater efficiency than they have ever done 
now that the use of the reversible booster has become 
common. The use of regulating cells has beon done away 
with, except for very small installations. They were the 
cause of more than half the complaints against batteries. 
They were only on discharge and charge for short periods, 
and were the greater part of their time standing idle A 
rather common practice of the man in charge of a battery 
was to take the regulating cells out as they got faulty, 
place them in the centre of the battery, and take other 
cells (in good condition) and make them the regulatin 
cells, This was done in the hope of getting them in 8 
condition again, but the practice generally seemed to result 
in gradually spoiling the whole battery. The reversible 
booster, whether hand regulated or automatically regulated, 
has changed all this, and the battery is usually charging or 
discharging all day long, and every cell receives exactly 
the same treatment, since there are no regulating cells.— 


W. A. T. 
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Answer to No. 680 (awarded 6&s.).—The battery referred 
. to in the question is presumably of the “ pasted " type, the 
loss of capacity being brought about by the loss of active 
material from the plates. The discharge obtainable from a 
cell depends upon the amount of lead that takes part in 
the chemical changes, and this quantity depends upon the 
amount of material exposed to the solution. en the 
peroxide of lead is converted during discharge into lead 
sulphate, expansion takes place; and during charging, the 
reoonversion into peroxide is attended by contraction. This 
continual expansion and contraction during the life of the 
battery tends to loosen the paste in the grids, and to cause 
it ultimately to become detached. Other causes may also 
be at work, such as sulphating —tkat is, the presence of 
Pb,SO,. If the original maximum charging current be 
through a cell after ite plates have lost some of their capacity, 
the active material available may be insufficient to absorb 
the whole of the energy of the current. The surplus energy 
of the current will then be spent in decomposing the water 
‘of the electrolyte—giving rise to gassing —and also in 
heating the liquid. This will mean a waste of energy. If 
when the cell is in 
greater than the maximum be 
cell may be made to gas long before the completion of 
the charge, the oxygen iberated at the positive plate being 
gener more quickly than it can be absorbed. There- 
ore, if the capacity of the cell be reduced, and, on charging 
&t the original rate, it be found that ''gassing" sets in 
too early, it will be more economical to reduce the charging 
current. “Gassing” is an evidence of waste of energy. 
As the sulphate, PbSO,, on the positive plate becomes 
converted to lead peroxide the material to be acted upon 
by the current diminishes, and the current becomes too 
great. It would always be more economical to prevent 
“gassing” by reducing the charging current as the charging 
proceeds ; but in practice this cannot be done, as the time 
required to charge would be too long. While recommend- 
ing a continuance of the charge at the normal rate until 
the electrolyte “ boils,” some makers advise that when this 
stage is reached the current must be reduced, and kept ao, 
till the end of the charge. ‘ Gassing” does no harm to the 
pace and has been found to be beneficial ; but fhere is a 
danger, when the paste is loose, of having much of the 
active material removed by the agitation of the liquid. 

If the paste be in the form of pellets, passing right 
idis the plate from surface to surface, the removal of 
any of these pellets may leave the plate with its superficial 

area considerably reduced. And not only may the original 
eharging current be too great for the active material to be 
acted upon, but the superficial area of the plate in contact 
with the liquid may be too small. In this case “ buckling ” 
may take place, cud if the positive plates be 
 ' gulphated."—H. J. W. 

Answer to No. 680 (awarded 58.).— Whether the charging 
rate should be lowered or not depends on the causes 
operating to reduce the capacity : therefore this question 
really requires more than one answer. 


passed through it, the 


(a) The loss in capacity may be due to inattention, which 


has resulted in short-circuits, caused either by bridging 
between the plates or by mud at the bottom of the cella. 
The charge rate need not be altered; the only remedy is a 
little attention and elbow-grease. 
remind the battery attendant that '* there are others." 

(b) If the battery is an old one, the loss is due to the 
over-forming of the positive plates through repeated charges 
and discharges, whereby the conducting frame of the plates 
has been separated from close contact with much of the 
active material. New positive plates will cure this trouble, 
but until these are in position the charging rate should be 
lowered to 30-35 amperes without increasing the duration 
of the charge, because at the original rate energy is wasted 
in forming loose active material that only discharges 
locally, and not through the external circuit. 

(c) If sulphating is the cause of the trouble, lower the 
charging rate to about 25 amperes, and give charges of very 
1 duration until the original capacity shows signs of 
having returned. 

(d) Have the electrolyte analysed for traces of nitric 
acid, diphenylamine, or bruceine. Give the beat testa. 
If this is found in any of the cells, replace the original 


condition a charging current |: 


It may also be of use to 


acid by pure dilute sulphuric acid. This will improve 

the capacity to a great extent, but if nitric acid is in a 

battery it is very difficult to thoroughly eliminate it. 

n charging rate must be maintained at ite full value.— 

Question No. 681.—Desoribe, with sketch, the simplest and beet 
method of finding a short in an armature. 

Answer to No. 681 (awarded 78. 6d.).—A. short-circuit in 
an armature may be of two kinds, direct short between the 
coils, and between the coils and the armature core, If the 
insulation be faulty between one point only of the armature 
winding and the core, the remainder of the conducting 
system being insulated from earth and dynamo frame, no 
inconvenienoe should be experienced. If the insulation of 
the winding be faulty at two pointe or more, currents will 
flow through the core, the magnitude of the currents 
depending upon the difference of potential at those places 
and the resistance of the core which the current traverses. 
To test for a fault between winding and core, connect as 
shown in Fig. 1, where G is a galvanometer or current 


COMMUTATOR 


CUT 
wn. 


ARIAATURE 


G C 


Fic. 1. 
detector, C a cell, K a key for opening and breaking the 


cirsuit. A lead is taken from K to W, which latter is a 
length of copper wire twisted tightly round the commutator 
to ensure good contact. Another lead is taken from G, 
having one end pressed against the shaft or any other con- 
venient point in metallic contact with the armature core. 
If the winding is in contact with the core, a deflection will 
be obtained on G when K is closed. 


Fic. 2. 


In Fig. 2, a, b, c, etc., represent the armature winding, 
1, £, 5, etc., commutator. bars, and S the armature shaft. 
R is a variable resistance, B the source of current, A an 
ammeter, and K a switch. One lead is taken from A to S, 
another from K to commutator bar 1. A fault is e 
to exist between coil, C, and armature core, the dot line 


completing the circuit through the fault. A strong current 
is passed through the armature and kept constant. If the 
two terminals of a galvanometer be connected to bars 
1 and 2 respectively and then to 2.and 3 a deflection of 
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the galvanometer will be obtained, and will be of the same | A or B, is faulty, separate potential readings must be 


amount in each case. If the leads be connected to 3 and 4 | taken between 23 and 69, and 69 and 24. 
the deflection obtained will be different from thé two previous | difficult fault to locate is when one coil makes contact with 


‘ones, except when the resistance of the winding lyi 
between the fault snd bar 1 is the same on either side. Y 
in the same manner the terminals be successfully connected 
to bars 1 and 12, 12 and 11, . 6 and 5, equal 
deflections will be obtained which will again differ from the 
readings obtained at 3 and 4. b 


Fic. 3. . 
If, as in Fig. 3, a short-circuit exists between the coils, 


c and j, and strong current be gin through as before, 
and the galvanometer terminals be connected to bars 
1 and 2, 2 and 3, 3 and 4, the first two readings will be 
equal, but different from the last, which will indicate a 
fault in the winding between 3 and 4. Similarly, readings 
obtained by connecting to 1 and 12, 12 and 11, 11 and 10, 
will indicate a fault in the windings between 11 and 10. 
Should the fault at c and j exist at points equidistant 
from 1, they will be points of equal potential, and no 
current will flow through the faults. Hence the deflections 
when any two consecutive bars are connected will be the 
same. This can be altered. For instance, if current be 
led in at bar 2 instead of bar 1, leaving tbe armature at 
bar 8 instead of 7, then the points c and / will not be points 
of equal potential, and the deflections obtained, say, between 
3 and 4 will be different from that obtained between 
2 and 3. 

Numerous cases of faults may occur—the above are 
only special cases—where the rule of procedure may 
require slight alteration, and instead of connecting the 
leads of the galvanometer (or any instrament capable of 
indicating small differences of potential) to two consecutive 
bars, one lead may be kept connected to bar 1, and as the 
other terminal is from one bar to the next, equal 
incrementa of readings should be observed until the faulty 
section is arrived at. —H. J. W. 

Answer to No. 681 (awarded 7s. 6d.).—In the case of a 
parallel-wound armature where the commutators bars are 
not cross-connected, the easiest plan to locate a “short is 
to pass a small current from one brush position to another 
on the o ite side, all intervening brushes, if any, being 
lifted. I the line voltage is available, the shunt of the 
faulty machine can be utilised for getting the above current. 
By means of a milli-voltmeter, the difference of potential 
should then be measured between each pair of commutator 
segments, and a zero or low reading will indicate a dead 
or partial “short.” Fig. 1 shows the connections. The 
same procedure can be followed for a multipolar series- 
wound armature, but in this case a short-circuited coil will 
not show a zero readiog, although a short in the com- 
mutator would. Fig. 2 illustrates a short-circuited coil, B, 
in & series four-pole armature having 91 commutator bars 
and coils. Only half the potential difference will be 
obtained across segments 23 and 24 as compared with the 
other pairs of segmenta. To find which of the two coils, 


A rather more 


> 


Fic. 1. 


another several segments apart, so short-circuiting all the 
coils in between, but with a little experience it is easy to 
trace where the trouble lies by trying the fall of potential 


Fia. 2. 
between various points on the commutator. These testa 
are, of course, made before unsoldering any connections. 


Another method is to alternating current through the 
armature and detect the faulty coil by its local heating.— 
DISPAR. 

Answer to No. 681 (awarded 78. 6d.).—No single method 
of finding a short in an armature can be termed the 
“simplest and best," owing to the fact that so much 
depends on the conditions under which the test is made. 
For instance, in the factory where armatures are built 
special testing apparatus is used which cannot be obtained 
on an isolated plant. Consequently the writer proposes to 
describe several practical tests to meet the ordinary 
condition. 

The “transformer” or “choke” test is universally 
adopted in factories for testing armatures after they 
have been wound and coupled up. Fig. 1 shows the 


CORE or 
TESTING 


TRANSFORMER 


Fia. 1. 


apparatus required for this test. The core of the testing 
transformer is built up of laminated sheet iron and is so 
made that it fits on the armature under test, coverin 

about a quarter to half of the total circumference on small 
machines and rather less on larger ones. The iron circuit 
is completed through the core of the armature. In Fig. 1a 
short-circuited coil is shown beneath the testing core (the 
other coils being left out for clearness). Now, as soon as this 
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core is excited off an alternating supply, a considerable 
eurrent will flow rouud tbe short-circuited coil, which will 
act like the secondary coil on any alternating transformer. 
When testing a newly-wound armature, the latter is placed 
beneath the testing core, and the alternating current exciting 
current switched on If there is a short between the coils 
the shorted coil will very quickly warm up, due to the 
heavy current flowing in it, as stated above. But in place 
of waiting for the coil to warm up, a small iron slab can be 
passed round the periphery of the armature. This slab 
will be attracted at once by the field set up round the 
short-circuited coil, if one is present in the armature. As 
the transformer only covers a part of the armature at a 
time, the test has to be repeated with the armature in 
different positions until the transformer has covered the 
whole circumference. 


Another test very commonly adopted is that known as 
the “ milli-voltmeter " or “drop” test. In Fig. 2 an arma- 
ture winding is diagrammatically shown, and it is assumed 
that a short has occurred between C and D. A current of, 
say, one or two amperes is passed into the armature at the 
armature at the points B and E, the terminals of the milli- 
voltmeter being connected to C and D. There will be no 
reading on the meter when in this position, due to the fact 
that the short allows the current to pass directly across 
from C to D in place of going round the coils, C to.O and 
O to D; and it is clear that if there is no current in the 
coils C to O and O D, the meter cannot measure the 
drop of potential in the coils. Also, it is interesting to 
note that a reading of half the normal value will be obtained 
if the meter leads are connected to M and O. This is due 
to the fact that the coil O C will act merely as an extension 


Fie. 3. 


of the meter lead, as no current is passing through it, as 
stated above. The reading obtained with the leads on 
M and O will be the drop in the coil C to M only. 
Referring to Fig. 3, it will be seen that the two adjacent 
plates, B C and C D, are shorted. In this case the four 
coils, marked in thick lines (C to O, O to D, D to P, and 


great satisfaction. 
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P to E), will not carry any eurrent. Consequently, with 
the milli-voltmeter leads on M and O, a reading of only 
half the normal value will be obtained ; in fact, the reading 
would be identically the same if the leads were on M and C. 
With the leads on O and P, zero reading will be obtained 
and half the normal value again between P and A. This 
test is practical both for the faotory and for isolated plants, 
as it is only necessary to place a few lamps or wire resist- 
ance in series with the supply current to allow the neces- 
sary amperes to pass into the armature; and it is usually 
possible to obtain a milli-voltmeter or galvanometer for 
reading the volt drop per coil. 

If an earth occurs on an armature due to the insulation 
between the coil and the core breaking down, it can be 
easily detected if a pair of leads are run from the nearest 
supply circuit with a lamp in circuit to keep the current 
down. One lead should be fixed to the armature shaft or 
other mechanical part, and the other lead passed round the 
commutator from plate to plate, until the lamp is seen to 
glow, showing that a circuit is completed between the com- 
mutator plate and the armature shaft due to the coil 
connected to that plate being earthed to the core —P. 


Answer to No. 681 (awarded 58.).— T. W.“ will find that 
by resorting to the following methods a short-circuit may 
be easily located: If the armature has not been uncoupled 
or removed, run it on open circuit for a short while, then 
stop and examine, feeling the commutator segments or. 
bars. The short-circuited coil will be considerably hotter 
than the remainder. This is due to the coil being closed 
on itself. The closed coil forming a loop, and cutting 
through the field, generates E.M.F. This E M.F. is low, 
but the resistance of the loop is considerably lower in pro- 
portion, hence a big current circulates within this coil, not 
going to the outer circuit. As the heating effect is propor- 
tional to the current, it will at once be seen that the shorted 
coil will get abnormally hot. If the armature has been 
removed, say sent to shop, for supposed short-circuit to 
be found, the following method will be found to give 
Mount the armature on a pair of 
trestles (or other supports), fit pair of brushes (if 
bipolar) to commutator diametrically opposite; to these 
connect pair of cables from a constant - potential source 
(preferably secondary cells), inserting in the circuit a 
resistance so that the current flowing shall be equal, or 
near about its rated capacity. Get a low-reading voltmeter 
or galvanometer; to it join flexible leads ending in stiff 
metal pointe. When the current is flowing through the 
armature, measure the D.P. between adjacent segments by 
connecting them to the galvanometer, as shown (the stiff 
metal points are to ensure good contact). On coming to a 
short-circuited coil there will be no D.P. owing to the coil 
forming a closed loop. The accompanying sketch will 
explain. 


Another method is sometimes adopted, but it does not 
indicate with the same accuracy and certainty as the one 
just mentioned— briefly it is this. Pass current through 
the armature precisely same as in previous method. Rest 
a delicate-balanced magnetic needle close to the winding (in . 
line of brushes). Turn the armature around slowly. by 
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means of handles fixed to shaft. If the armature is right 
the needle remains in a definite position, owing to the field 
set up by the current in the coils. When a short-circuited 
coil passes the needle, the needle changes its position—if a 
dead short, swings right-about-face. 

Again, a rough and ready method has been used with 
good effect by holding a bottle or glass tube, containing 
glycerine and iron filings, elose to the winding, while the 
armature is rotated as before. So long as no short appears 
the filings set themselves in a definite direction, but alter 
when the shorted coil comes within range, thus indicating 
a difference in the direction of the magnetic field set up by 
that coil. If the armature has separate and distinct wind- 
ings, paralleled under the brushes, it is easy to see if they 
are touching one another by testing with galvanometer or 
detector for non-contact, as when trying non-contact 
between two wires. It is customary in some shops where 
armatures are built to finally test them for shorts, ete., by 
passing alternating current, high-tension (2,000 volts), 
through the winding, the armature being stationary. If 
there is a short, it breaks down under this treatment. 

“T. W.” will easily see that the methoda adopted (except- 
ing the one used when running) will not only indicate dead 
shorts, partial shorts, but also defects relating to bad con- 
nections, broken circuits, partial broken circuits, want of 
balance, cross coupling (deflection opposite way), ete., but 
as this is beyond the range of the question I will not 
further take ap valuable space. The first galvanometer 
test I commend to “T. W.,” as being in my judgment the 
best and simplest method of finding short in armature. In 


measuring the DP. between the commutator segments of 
double, treble wound, etc, armatures, the galvanometer 
leads should be applied to every other segment, or every 


third, as the winding may necessitate.—W. B. 
„.. ——... . 


COMPANIES’ MEETINGS AND REPORTS 


CALLENDER'S CABLE AND CONSTRUCTION. 
The report of the directors for the year ending Dec. 31, 1903, states 


that there is a balance at the credit of profit and loss for the year's 
working of £52,646. 18s. 8d., to which must be added the balance 
brought forward from 1902, £24,480. 9s. 2d., making together 
£77,127. 78. 10d. From this must be deduc'ed interest on debenture 


stock, £9,000 ; dividend on preference shares, £10,000 ; appropriation 
for depreciation of plant and machinery, £11,480. 18. 2d. ; 


de 

belance of £46,456. 3s., which it is proposed to deal with by the pay- 
ment of a dividend on the ordinary shares at the rate of 10 pər cent. 
per annum, £17,500; the payment of a bonus of 2s. 6d. per share, 
24, 375; carrying forward to next year's account, £24,581. 3s. The out- 


turn from the factory was slightly in excess of that of the preceding 


year, but once again severe competition was experienced in all branches 
of the Company's business, with the result that the prices obtainable 
were still further reduced, leaving but a small margin of profit. 
The Company suffered severely from the unprecedented rainfall 
of 1905. The cost of carrying out street work and cable. 
laying was considerably enhanced thereby. Heavy expenses were 
incurred at the factory at Erith from the same cause. These 
two items caused an abnormal expenditure, amounting to many 
thousands of pounds, which, of course, has been met out of the year's 
profits. Owing to the general financial stringency, few new installa. 
tions were undertaken, and in municipal work especially orders for 
cable were considerably reatricted for the same reason. The directors 
are glad to note that in the last few weeks there is a distinct tendency 
towards better trade, and although competition continues very keen, 
and prices are still low, there is some hope of better results during the 
present year's operations. Reference was made in last year's report to 
the various companies operating under parliamentary powers for the 
supply of electricity over large areas, in some of which this Company 
is closely interested. During the pant year considerable progress has 
been made in this important branch of the electrical industry. There 
appears to be little doubt that as soon as these companie; are at work, 
t developments will take place in the use of electricity throughout 
reat Britain, and the directors are more convinced than ever that 
the policy which they have adopted with regard to these electric supply 
companies is the right one. During last summer circumstances arose 
with the Anchor Cable Company, Limited. which in the jud, ment of 
the Board of that company rendered it advisable that their business 
should be disposed of to one of the larger cable-makers, and negotia- 
tions were entered into with this Company. After carefully examining 
the pro rty, and conside: ing the possibilities of tbeir factory at 
Leigh, tbe directors completed arrangements by which they acquired 
the whole of the shares of the Anchor Oable Company. Limited. The 
original Board retired, the directorate of the Anchor Company is now 
almost identical with that of this Company, and the business is under 
its control. For various reasons it has been considered necessary not, 
as yet, to amalgamate the two concerns, but to run the Anchor Com- 
pany separately, and this course will be followed for the present, In 


for 
reciation of office furniture, £191. 3e. 81. ; leaving an available 


addition to the purchase of those shares, this Company has found the 
working capital which is necessary for the Anchor egt The 
total amount of this investment and advance is shown in the balance- 
sheet. A special loan has been obtained from the Company's bankers 
to enable this to be done, but at an early date it may be advisable to 
take the requisite steps for clearing this off. The directors are con- 
vinced that the acquisition of the Auchor Works has had most 
satiefactory results in many ways on the business of the Company. 


BRUSH ELECTRICAL ENGINEERING. 


The annual general meeting was held on Tuesday at Salisl ury House 
Lord Vaux of Harrowden (the chairman) presiding. Particulars of the 
report appeared in our last issue. 

His Lordship obseived that substantial progress had been made 
during 1903. The net profit of £28,000 which remained after psying 
the interest on debentu-e stock, placing £6,500 to depreciation fund, 
and meeting all charges, was substantially better than that of the 
rh pee year, and would he sufficient not only to pay the preference 

ividend for the year in full which the Bosrd r.commended, but also 
to provide a dividend on the ordinary shares. The directors thought 
it more prudent, however, to strengthen tbe general reserve fund, 
especially as the increased business they were doing made it necessary 
to carry mach larger stccks of raw material and finished parts in order 
to secure prompt delivery. They enjoyed the reputation in the car 
and truck department of their businees of being second to none in this 
country. They were being entrusted with the orders for the greater 
portion of the trucks required for electric tramway and electric railway 
cars in the United Kingdom. They had given up the manufacture of 
the Universal engine, and had adopted instead the reciproceting type. 
They had made good headway with it, and aleo with their steam- 
turbine. Their sales of other electrical apparatus had also improved. 
With regard to the automobile department, the wet season last year 
had a bad effect on their sales, which fell short of their expectations, 
but they had made a botter start this year. 

The report was adopted. 


CALCUTTA ELECTRIC SUPPLY. 


The seventh annual meeting was held at Salisbury House last Friday, 
Colonel A. J. Filgate presiding. Particulars of the report appeared in 
our last issue. à 

The Chairman, in moving the adoption of the report and accounts, 
said that whereas at the end of 1902 the number of houses served by 
the system waa 965, and the lamps and motors connected were equiva- 
lent to 80,762 8-c.p. lamps, at the end of last year the Company's 
customers had increased to 1,579, and the lamps and motors connected 
reached the equivalent of 121.878 8-c.p. lampe. The demand for 
current was steadily increasiny. Practically the whole of the houses 
in the European quarter of the city were being wired for light and 
fans by the builders, and there had also been a good demand among 
the native community ; in fact, their business all rcund was steadily 
inoreasing, and promised excellent results for the future. The Com- 
pany now had 451 miles overhead and 63 miles of underground mains, 
or 1084 miles in all. The Board recommended a final dividend for the 
half. year at the rate of 8 per cent. per annum, making, with the 
interim dividend already paid, 7 per cent, for the year. 

Mr. E. Boulnois, M P., seconded the motiop, which was unani- 
mously agreed to, and the proposed dividend adopted. : 


WESTERN TELEGRAPH. 


The report of the Western Telegraph Company, Limited, for the 
half-year ended Dec 31, 1903, to be submitted to the meeting on the 
17th inst., states that the revenue for the period amounted to £222,020 
and working expenees to £93,140. After providing £13,579 for 
debenture stock and debenture interest and sinking fund, and £2,622 
for income tax, there remains £112 679, to which must be added 
£2,640 brought forward, making a total of £115,518. Interim 
dividends, amounting to £62,379, have been paid, and after trans. 
ferring £30,000 to general reserve fund and £18,020 to maintenance 
ships’ reserve fund, there remains £4,939 to be carried forward. The 
revenue includes £11,808 dividends upon the Oompany’s inveatments 
in other telegraph companies, and £6,632 interest on reserve fund 
investments, 


BRISBANE ELECTRIC TRAMWAYS INVESTMENT. 


The report for the year ended Dec. 31 states that the dividends on 
the shares held by the Company for 1903 amount to £43,970, and 
after adding sundry receipts and the amount brought forward, there is 
a balance to credit of revenue account of £52,102. After deducting 
income tax and general charges in London and expenditure in Brisbane, 
including the insurance undertaken by this Company under its contract 
with the tramways company, there remains a net balance available of 
£46,654. The debenture stock interest has absorbed £18,168, and an 
interim dividend has teen paid on the preference shares amounting to 
£8,857, The directors recommend that £5,000 be put to reserve fund 
and the payment of the balance dividend on the preference shares, 
making up the full dividend at the rate of 5 per cent, per annum, 
carrying forward £5,673. 


BLACKHEATH AND GREENWICH DISTRICT ELECTRIC 
É LIGHT. 
The adjourned meeting of the debenture-holders was held at 


Winchester House last Friday for the purpose of sanctioning certain 
modifications of their rights under the trust deed. In our last issue 
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we gave particulers of the meeting held the previous week, whicb had 
to be adjourned as there were not sufficient debenture-holders present 
to constitute a quorum. On the occasion under notice the resolution 
was adopted unanimously. | 


GRAVESEND AND NORTHFLEET ELECTRIC TRAMWAYS. 


The third annual general meeting was held on Monday last, Mr. 
W. G. Bond in the chair. Particulars of the report appeared in our 
issue of the 29th ult. The number of passengers carried during the 
year was 3,037,799, and 329,611 miles were run. 

The Chairman stated that the Company expected to have some 
new cars shortly, and hoped to effect a reduction in operating cost. 

The report was upanimously adopted. 

Mr. Robertson, the director retiring by rotation, was re-elected, as 
were also the auditors, Messrs. Ward and Wilding. 


CRAIGPARK ELECTRIC CABLE. 


The firat annual general meeting of the shareholders of this Company 
was held in Glasgow. Mr. James t. Tullis, chairman of the Company, 
presided. 

In moving the adoption of the report, the Chairman said the 
removal of the works from Oraigpark to Springbnrn had caused con- 
siderable dislocation during some six months of the year. As the 
directors had expected, there was very little profit on the year's work- 
ing, but in spite of the removal they were able to keep up the produc- 
tion. The establishment was now in perfect order. 

The report was adopted. 


EASTERN EXTENSION AND CHINA. 


The sixty-firat half-yearly ordinary general meeting was held on the 
4th inst. under the presidency of Sir John Wolfe Barry, K.C.B. 

The Chairman observed that the receipts for messages showed a net 
decrease of £20,850, which was a lower figure of diminuticn than was 
estimated by the Company, and might, under all the circumstances, be 
considered as a not unsatisfactory result under all the conditions 
now existent. This decrease was spread over a large number of 
different traffics. Practically all the American traffic exchanged 
with Australasia, China, Japan, and the Philippines had been 
diverted to the new Pacific cables, as was only natural, considering 
the geographical position of these countries. A proportion of the 
traffic between Australasia and Great Britain had also been diverted 
to the Government Pacific competing line, but the actual loss of 
revenue from the competition of both the British Goverament and the 
Commercial Pacific cables had been less than was anticipated. The 
reduction in tariffs with China, Japap, and the Philippices had been 
largely compensated for by an increase of traffic. Oonsiderable 
increases had taken place in the through traffic with the Straits 
Settlements and the Dutch Indies, and in the number of messages 
exchanged betwoen India and China, Japan, and the Straits Settlements. 
He alluded to the increased traffic resulting from the Russo-Japanese 
war, and stated that in consequence of the tealing by the Russian 
authorities of the Vladivostock ends of the cables connecting Japan 
with the Russian land-line system, the bulk of the Japanese traffic 
was for a time forwarded by the southern route. No further action 
had been taken by the Federal Government of Australia respecting the 
agreement entered into with the Company for extending to Melbourne 
and Brisbane the privilegee, enjoyed by the Company in the other 
State capitals in Australia, of desling direct with the telegraphing 
publie, and the projected conference to be held between the Govern- 
ments interested in the British Pacific Oable to consider what effect 
the agreement might have upon the Pacific Cable, and other 
questions, had not yet been held. Pending a decision being come 
to, the tentative arrangement, by which the Company is permitted 
to have its owa offices and deal direct with the public in Melbourne, 
remains undisturbed. In the meantime, active competition had been 
carried on between the Pacific Oable Board aud the Company for the 
Australasian traffic, but the former had not been able to secure a 
materially larger proportion of the traffic than hitherto. This severe 
competition, however, had entailed a considerably increased expen- 
diture at all their Australasian stations, with the result that the 
Company's cable system in Australia was scarcely remunerative, the 
receipts at the present time mm covering the working expenses. 
He proceeded to criticise at some length the conditions under which 
the Pacific Cable's competition was carried on. In conclusion, he moved 
the adoption of the report. 

Mr. Walter 8. Seton-Karr asked for information as to the 
probability of the Marconi system competing with the submarine 

atem. 

The Chairman replied that, as he had stated on several previous 
occasions, he considered wireless telegraphy extremely valuable within 
moderate limits and where speed and secrecy were not essential, but 
he did not think it need be regarded as a serious competitor to cable 
enterprise. 

The Marquis of Twoeddale :cconded the resolution, which was 
carried unanimously. 

Mr. F. A. Bevan and the Hon. A. G. Brodrick were re-elected as 
directors. 


GLOBE TELEGRAPH AND TRUST. 


The report of the Globe Telegraph and Trust Company, Limited, 
for the year ended April 30, 1904, to be submitted at the meeting on 
the 17th inst., etates that the net revenue for the year, after deduction 
of expenses, amounts to £203,010, and makes, with the balance of 
£95,071 brought forward, a total of £206,081. From this amount 


there has been distributed the sum of £131,917 in interim dividends, 
leaving an available balance of £74,165. The directors recommend a 
final dividend of 5s. each on the ordinary shares, making 54 per cent., 
leaving £3,057 to be carried forward. Daring the year the Company's 
holdiog in the West African Company's shares, and the balance of the 
holding in Western Telegraph Company's 4 per cent. debentures, also 500 
shares in the American Telegraph and Cable Company, have been sold. 
Most of the proceeds have been already invested in other suitab!e 
telegraph securities. The owners of a msjority of the capital stock of 
the Commercial Cable Company, having sold and delivered their stock 
to the Mackay Companies in exchange for preferred shares and common 
shares in those companies, and the opportunity having been afforded 
to all other stockholders in the Commercial Cable Company to do the 
same, the directors decided, in the interest of the shareholders, to 
exchange the 450 shares of the Commercial Cable sige greed held by 
this Company for preferred shares and common shares of the Mackay 
Companies. 


— — — —— — — — 


AUCKLAND ELECTRIC TRAMWAYS. 


The meeting of shareholders took place last Friday, under the 
presidency of Mr. O. G. Tegetmeier. Particulars of the report were 
given in our last issue. 

The Chairman remsrked that by à very narrow majority of the 
citizens of Auckland they had obtained permission to run their trams 
on Sundays, but judging by the way the trams were used by the people 
this would seem to supply a requirement of the community. If their 
average receipts of £2,100 per week were maintained, it was easy to 
calculate that their total receipts would be well over £100,000. It 
was evident to the directors that to meet the requirements of the public 
increased facilities would be necessary. Since the issue of the 0 0 
they had received a telegram that the ratepsyers of Auckland had 
decided by vote to allow the City Oouncil to extend the company's 
ree the trams by two years— till 1952 in the city and 1984 in the 
suburbs. 

The report was adopted. 


WEST INDIA AND PANAMA TELEGRAPH. 


The report for the half-year ended Dec. 31 states that the amount to 
credit of revenue is £32,599, sgainst £31,062 for the corresponding 
half-year of 1902. The expenses have been £25,243, against £20,679, 
leaving a balance of £7,156, to which is added interest on investments, 
and £2,068 brought from last acsount, making a total of £11,079. 
It is proposed to pay 6s. per share on account of arrears of dividend to 
Dec. 31, 1903, on the first preference shares, absorbing £10,368, 
and £711 is carried forward. The revenue account has been credited 
with £1,485, beiog a balance after the closing of the accounts 
attendant upon the loss of the ss. ''Grappler," aud also with 
£1,500 accumulated after adjustment in respect of income tar, 
but now no longer required. The directors regret to report thar, 
without these transfers, the profits for the half-year would not have 
enabled them to recommend the payment of 6s. per share on account 
of arrears of dividend on the first preference shares. The expenses of 
py. cables during the half-year amounted to £10,251, being 
£2,576 in excess of those for the corresponding period, attributable to 
a larger quantity of cable having been used in repairs, A further 
sum of £931 has been charged to reserve for cable used in the partial 
renewal of the St. Lucia-St. Vincent section, which was interrupted 
by volcanic disturbances in May, 1902, and, after being repaired, wes 
again interrupted by the same cause in the following September. 
After much difficulty, the repair of this section was successfully com- 
pleted in February last. 


MARKET DRAYTON ELECTRIC LIGHT AND POWER. 


Mr. H. O. Donaldson-Hudson, of Oheswardine, presided at the 
annual meeting on Saturday. The report showed that the Company} 
although only formed during the past 18 months, had made very eatis- 
factory 5 The years workings to Dec. 31, 1903, produced a 
uet profit of £596, which, with the previous balance of , gave a 
total of £478. Out of this it was decided to write off £40 from the 
preliminary expenses, to carry £360 to a reserve for renewal fund 
account, and the balance of £78 to take to the next acoount. The 
report was unanimously adopted. Mr. C. W. Olifford, who retired as 
a director, was re-elected. During the year the number of connections 
had been increased from an equivalent of 1,981 to 4,759 8-c.p. lamps. 


WILLANS AND ROBINSON. 


At a meeting on Wednesday the poll in regard to remuneration of 
new directora, referred to in our issue of the 29th ult., was taken, and 
resulted iu the contirmation, by a very large msjority, of the resolution 
proposed at the previous meeting. Thus Mr. J. C. Peache will receive 
= ane salary of £2,000 per annum, together with & contingent share 
of profits. 


NEW COMPANIES REGISTERED. 


Rapid Motor-Vehicle Company, Limited. — Capitis], £100. 
Object: to carry on the business of manufacturera of and dealers in 
all kinds of motor and other carriages. 


Topsham Electricity Supply Company, Limited. Capital, 
£3,000. Object: to carry on in Devonshire or elsewhere in the 
United Kingdom the Lusines:0f elcctricians and suppliers of electricity 
in all its branches. 
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Electric Circuit Breaker, Limited. Capital, £12,000. Objects : 
to adopt an agreement between A. Parsons and G. Hall, and to carry 
on the business of ironfounders, mechanical engineers, etc. 


John Lucas, jun., and Co., Limited. —Capita]l, £5,000. Objects: 
to acquire the business carried on at Sheffield as John Lucas, jun., and 
to carry on the business of iron, steel, and file manufacturers, electrical 
and general engineers, etc. Registered office: Love-street, Sheffield. 


th Electrical Company, Limited (Edinburgb).— 

Capital, £3,000. Objects: to take over ss a going concrra the 
business of E. P. Smith, engineer, of 1, Forth.stiest, Edinburgh, and 
to carry on the business of electrical, meshanical, and general 
engineers, eto. ` 

Wallace Lamp Syndicate, Limited. —Capital, £35,000. Objects : 
to sp iod certain patents for the manufacture of electric lamps or 
parts thereof, to adopt an agreemeat with G. Wallace, and to carry 
on the business of electric lamp manufacturers, electrical and mechanical 
engineers, electricians, eto. | 

Oulton Broad Electricity Company, Limited. —C.apital, £5,(00. 
Objects : to acquire the business of electric light and power suppliers, 
electrical and general engineers, boat builders, &c., carried on by 
Mesers. Barber, Croft, and Co., at Oulton Broad, Suffolk, and to carry 
on the business of an electricity company in all ite branches. 


Electrio Light Insurance and Maintenance Company (1904), 
Limited.—Oapita!, £5,000. Objects: to acquire and carry on the 
business heretofore carried on by the Electric Light Iaeurance and 
Maintenance Oompany, Limited, to adopt an sgreement with the 
Sir Hiram Maxim Electrical and Engineering Company, Limited, eto. 


J. C. Lyell and Co, Limited.—Capital, £2,000. Objects: to 
acquire and carry on at 55, Victoria-street, Westminster, the business 
of eleotricians, mechanical engineers, manufacturers of and dealers in 
all apparatus used in the generation, supply, accumulation, and 
ap oyma of electricity, eto. Rouletared office: 55, Victoria- 
street, .W. 


Church Stretton Electric Supply Company, Limited,—Oapital, 
£10,000. Objects: to adopt an agreement with the Ohurch Stretton 
Land Company, Limited, and to carry on at Ohurch Stretton, Sslop, or 
elsewhere the business of suppliers of electric light, constructors and 
fixers of cables, wires, lines, accumulators, lamps and works, dis- 
tributora and suppliers of electricity, eto. Registered office: 1, Adam- 
street, Strand, W. O. 


Liens Registered. 


Alexandra Simplex Motor Company, Limited, London, E. G. 
Mortgage registered May 3, fur £240 ; secu:ed on tbe undert king and 
all the p:operty, including the uncalled cipita!. 

British Electric Traction Company, Limited, London, W.C.— 
Trust deed registered April 30 for £250,000 second debenture stock, 
with power to iseue further stock, ranking pari passu, up to half the 
subecribed capital. Trustee: Electric and General Investment Com- 
peny, Limited. Oharged on the undertaking and property, present 
and future. 

Hamilton Motor Company, Limited (Coventry).—4A debenture 
dated April 8, 1904, to secure £200, charged on the Company's under- 
taking and property, present and future, including uncalled capital, 
has been registered. Holder: E. Phillips, Ooventry. 


APPOINTMENTS VACANT. 


Foreman, mechanical section, Ipswich tramways. sew £140 per 
annum, Applications by 23rd inst. See advertisement in last issue. 

Switchboard Attendant, Burnley. Wages 50s. per week. Appli- 
cations by 9 a.m. on May 21. See advertisoneat. 

Improver, Corporation Electricity Department —sub-stat/on, office, 
and outside work. Premium, 50 guineas ; s:lary after few months. 
See advertisement. 

Assistant Clerk Woolwich Electr.city Department. Salary, £90 
fer annum, rising by annual increments of £7. 10s. to £140 jer 
annum, Applications by May 23. Seo advertisement. 


PERSONAL. 


Mr. R. D. Binsted, of the General Post Office, St. Martin's-le-Grand, 
bas been appointed controller of the telegraph department in Edin. 
burgh in succession to Mr. J. W. Plackett, promoted. Mr. Binstod 
enters on his new duties next week. 

The salary of the tramways manager at Southport has been advanced 
from £182 to £200 per annum. 

The staff of the Middlesbrough Corporation electricity department 
held their second annual dinner last week at the Zetland Hotel. Mr. 
H. M. Taylor, the borough electrical engineer, presided, and a very 
pleasant evening ensued. The Mayor (Councillor Chas. Dorman), who 
18 also chairman of the Electricity Committee, was unable to be 
present, but sent congratulations to the staff upon the successful year’s 
work of the department, and thanking the staff for the work which 
they had done. It was decided to make the dinner an annual event to 
be held in May of each year. 

The salary of Mr. Dalrymple, deputy tramway manager of Glasgow, 
has been increased from £560 to £600. 

The salary of Mr. Jones, electrical engineer, Batley, has been 
increased from £150 to £175 per annum. 

The workmen in the electrical department of Fairfield Shipyard 


have presented their chief (Mr. Wm. Briggs), who is about to sever 
his connection with the department that had been under his charge for 
the past few years, with a handsome silver tea and coffee service. 

On Friday last the employés of the Lowestofc Oorporation tramways 
and electric light undertakings had their first annual dinner at the 
Imperial Hote], Denmark-road. The company numbered about 120, 
and Councillor L. F. Orde, deputy mayor, presided. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Cape Town.—The Tramways Company will shortly require tenders 
for rails and other material. 

Utrecht (Holland). —The Municipality require tenders for supply 
and laying of electric cables by 31st inst. 

Amelia (Peruqia, Italy). —The Municipality require tenders for 
an electric lightivg iostallation by Aug. 18. 

Neath —The Corporation invite tenders for electric light mains, 
feed pil'a-s, and switeh*oards in their area. Specifications may be 
obtained from the Borough Engi deer, Gwyn Hall, Neath. Tenders 
by May 16. 

Penrhiwceiber (Wales).—The Penrikyber Navigation Colliery 
Com[any, Limited, Penrhiwceiber, R.S.O., Glam., invite tenders for 
12 months’ supply of various stores, including electric lamps and 
fittings, Terd»rs by Juve 2. 

Mexborough. —The Urban District Council invite tenders for two 
100-kw. steam dynamoer. Specifications, etc., may be obtained on 
application to the Engiaeer, Electricity Works. Tenders by Slet inst. 
See advertisement in last issue. 

Hendsworth.—The Urban Distict Council invite tenders for 
lighting feede:s, mains, aod roadwork. Specification, etc., can be 
obtained from Mr. H. Ward, Council House, Handsworth, near 
Birmingh im. Ten ltrs by Msy 26. 

Rugby.—The Urban District Council invite tenders for paper- 
insulated, lead-covered, armoured service cables. Specification, etc., 
may be obtained from Mr. T. M. Wratislaw, clerk, Tenders by 20th 
iost. See advertisement iu last issue. 

Roohester.—The Co poration invite tend-rs for the construction of 
permanent way and overhead Ln» Specifications, et-, cau be 
cb:ained at the office of Mr. E. Rotter, A. M. I. C. E., 47, Victoria- 
street, Wes:minster, Tenders by June 3. 

Warrington.—The Electricity Committee invite tenders for (1) four 
michaviesl stokers, (2) water softener and purifier, for the electric 
light station. Specifications, etc., may be ob'ained from the Borough 
Electiical Engineer. Tendera by 30th inst. 

Bristol—Tho Electric] Committee invite tendera for one 760 to 
1,000-kw. single-phase turbo-alternator. Specifications can be 
obtained from the City Electrical Engineer. Tenders by noon on 
May 16. See advertisement in fui mer issue. 

Walthamstow. —The Urbsn District Council invite tenders fur the 
tupply of tramcirs. Sprcitications, eto, may be obtained from Mr. J. 
Enright, 68, Lincoln sinn-ficlde, W.C. Tenders by 5 p.m. on 
May 20. See advertisem. nt ia former iesue. 

Hackney.-—The Council iavite t ndess for electricity supply mains 
(feeders and dis ibutors). Specifications, etc., may be obtained from 
Mr. R. Hammond, N. I. C. E, 64, Victoria-street, S. W. Tenders by 
May 26. See advertisement in former issue. 

Coventry.—The Corpora ion invite tenders for supply and «rection 
of a 16-ton electrical crane and pipework for the electricity works 
extension. Specitications, etc., miy ba ob'ain d f. om Mr. J. A. Jeckel!, 
Oorp rat on Electricity Works, Tenders by 25th inst. 

Stretford. —The Electricity Committee invite tenders for a 400-kw. 
steam-driven generator. Specifications, etc., msy be obtained from 
Mr. T. L. Miller, M. I. O. E., 19, Brazennose-street, Manchester. 
Tenders by 18th inst. Sce advertisement in last issue. 

Kilmarnock. — The Corporation iavite tenders for the supply, 
delivery, and erection cf the following plant : excavations, concrete 
foundations, steel rails, fishplates, and special work, paving, etc. 
Tenders by May 17. See advertisement in tormer issue. 

Salford.—The Tramways Committee invite tenders for the supply 
of 20 cars and also two rail-cleaning and watering cars. Particulars 
may be obtained on application to Mr. Ernest Hatton, Tramway 
Offices, 52, Blackfriars-street, Salford. Tenders by 16th inst. 

Brighouse.—The Corporation invite tenders for laying cables in 
their borough. Specification, etc., may be obtained from Messrs. 
Lacey, Sillar, and Leigh, 2, Queen Anne's.gate, Westminster, on ard 
after 7th inst. Tenders by the 19th inst. Sve advertisement. 

Royton (near Oldham). —Tenders are iavited for overhead equip- 
ment and cab:es for the Royton and Crompton tramways. Speci« 
fications, etc., may be obtained from Mr. Reginald P. Wilson, 660 
Victoria-strect, Westminster. Tenders by 12 noon on May 28. 

Pictermaritzburg.—The Corporation invite tenders for the supply 
of six completely-cquipped electric tramcars, double-deck and single- 
truck type. Specifications, etc., may be obtained from Messrs. 
Mordey and Dawbarn, 82, Victoria-street, 8. W. Tenders by 16th 
inst. 

Glasgow.—The Trustees of the Clyde Navigation invite tenders for 
a number oí four-ton elestiic wharf cranes for Clydebauk Dock. 
Specifications may be obtaiaed at 16, Robertson-street, Glasgow, from 

r. Geo. H. Bsxter, mechanical engiueer, Tenders by noon on 
May 23. 

Sunderland.—The Corporation invite tenders for the supply o 
one 500-kw. three-phase induction viet eel for traction 17 
poses, Specifications, etc., can be obtained from the Borough Elec- 
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trical Engiaeer, Town Hall, Sunderland. Tenders by 27th inst. See 
advertisement. 

Abergavenny.— Tho Building Committee of Visitors of the Mon- 
mouthshire Asylum invite electrical lighting sshemes for the asylam 
and tenders for carrying out the sams, Particulars can be obtained 
from Dr. James Glendinning, medical superintendent. Tenders by 
10 a.m. on May 24. 

Manchester.—The Tramways Committee invite tenders for («) two 
steel boilers for heating purposes; (b) one steel boiler for steaming 
purposes, Specifications, etc., may be obtained on application to Mr. 


J. M. M'Elroy, Tramways Depsitment, 55, Piccadilly, Manchester. 


Tendera by 1 p.m on My 14. 


Glasgow.—The Oorporation invite tenders for the supply of (1) 
main cables, (2) elestricity meters, and (3) carbons for 12 months 


from May 31. Specitisations, etc., may be obtained from Mr. W. A. 
Chemen, engineer, 75, Waterloo-straet, Glasgow. Tenders by 
25th inst. See advertisement in fı rmer issue. 


Hammersmith.—The Borough Council invite tenders for the 
supply of two 1,500-kw. steam turbines or slow-speed engine generat- 
ing sets with condensera, and high-pressure steam boilers with super- 
heaters, capable of evaporating a total of 40,0001lb. of steam per hour. 
Tenders by May 18. See advertisement in former iesue. 

Greenwich.—The London Oounty Council invite tenders for the 
supply of 10 water-tabe boilers, with sup»rhesters, and for the erection 
of the same at the electricity generating station at Greenwich, for the 
electrical working of 
be obtained at the 
17th inst. 


Partick (Sootland).—The Town Council invite tenders for water- 
tube boiler, economiser, feed pump, hot-well tank, and pipework ; 
aleo condensing plant, oil separator, cooling tower and cast-iron tank, 
aud pipework. Specifications, etc., can be obtained at the office of 
Mr. Jas. Donaldson, town clerk, Burgh Ohambers, Partick. Tenders 
by 12 noon on 24th inst. 


Argentina.—Tenders are invited for the construction of a system 
of electric overhead trolley tramways between the Plaza de Mayo, 
Buenos Ayres, and the townships of Ortuzar, Devoto, and General 
Urquiza. Particulare may be obtained at the office of the Section of 
Pablic Works, Secretariat of the Municipality of Buenos Ayres 
Tenders by 2 p.m. on 30th inst. 

Rotherham.—The Corporation invite tenders for single valcanised- 
bitumen (covered) cables of various siz?a ; electricity meters of sizes for 
maximum currents of 24, 5, 10, 25, and 50 amperes (the supply 
1 is 280 and 460 volts continuous current), for 13 months from 

uly 1. Particulars can be obtained from the Borough Electrical 
Engineer. Tenders by 31st inst. See advertisement. 

Canterbury.—The Lighting Committee invite tenders for the 
following: Oae Lancashice or dry-back marine boiler, superheater, 
steam-pipes, a 500-kw. steam dynamo, switchboard and connections 
and extensions to economiser. Specifications, eto., may be obtained 
from Mr. Hammond, 64, Victoria.street, Westminster, S. W. Tenders 
before 10.30 a.m. on June 1. See advertisement in last issue. 


Hornsey.—The Town Council invite tenders for the following: 
(Section D) condensing plant ; (E) water-cooling apparatus ; (F) pipe- 
work and valves; (G) water softener and purifier; (H) switchboards 
and connections. Specifications, etc., may be obtained at the offices 
of Mr. Robert Hammond, M. I. OC. E., 64, Victoria-street, Westminster, 
S. W. Tenders by 30th inst. See advertisement in last issue. 


Ayr (Scotland). —The District Lunacy Board invite tenders for the 
following plant : (Section 1) boiler, pump, feed-water heater, piping. 
etc. ; (2) building, chimney, flues, foundations, and iron roofiog ; (3) 
engines, dynamos, and main switchboard ; (4) electric wiring and 
mains, etc. Specifications, etc., may be obtained from Mr. W. Maxwell 
Stewart, 55, West Regent-street, Glasgow. Tenders by May 20. 


Burslem.—The Corporation invite tenders for water-tube boilers, 
steam - piping, pumps, wacer-softener, etc., evgines, dynamos, 
balancer, aud boostera, switchboard, cables (including laying), arc 
lamps, accumulators, and refuse destructor plant. Specifications, 
ete., may be obtained from Mr. A. Bremner, A. M. I. E. E., Market- 
buildings, Burelem. Tenders by 12 noon on May 14.. See advertise- 
ment in former issue. 


Kilmarnock.—Tho Corporation invite tenders for the supply, 
delivery, and erection of the following plant in connection with electric 
lighting and tramways for the burgh: (Specification No. 11) overhead 
equipment, trolley wires, poles, and brackets, etc.; (12) rolling-stock ; 
(13) wiring of generating station and car-shed. Specifications, etc., 
cin be obtained on and after 10th inst. from the Town Clerk. Tenders 
by 12 noon on the 28th inst. See advertisement. 

Manchester.—The Directors of the Dock and Warebouse Exten- 
sion Company, Limited, invite tenders for the supply, delivery, and 
erection on the southerly side of Dock No. 9, 20 movable electric 
-cranes (with spare gear therefor) for cargo working purposes, Specifi- 
cations, etc., can be obtained at the office of Mr. W. H. Hunter, 
M. I. C. E., chief engineer to the Manchester Ship Canal Company, 
41, Spiiog-gardens, Manchester. Tenders before 10 a.m. on May 25. 


Antwerp. — With reference to the notification issued by the Board 
of Trade on the 23rd ult. respecting calls for tenders by the Munici- 
pality for (1) the installation of additional heating spparatus in the 
Flemish Theatre and (2) the installation of heating ADAE in the 
gymnasium of the State secondary school, a dispatch hae now been 
received from H.M. Consul-General at Antwerp reporting that the 
adjudication of the tenders has been deferred from the 3rd to the 17th 
iust. | 

London County Counoll Tramways.—The London County 
Council invite tenders for the following ewitchgear—namely : (a) one 
extra-high-tension threa-phase board, with operating table and instru- 


rtions of tramways. Specifications, eto., may 
unty Hall, Spring-gardens, S. W. Tenders by 


ment board ; (b) one low-tension combined direct-current and three 
phase board; (c) one combined extra high-tension and low-tension 
sub-station board ; and (d) one extra high-tension and low-tension 
transformer board; and for the erection and connecting-up of the 
same at the Council's electricity generating station, Greenwich. 
Tenders by May 17. See advertisement in former issue. 

Madrid.—Tenders for the conoession for an electric tramway from 
Ubeda to Santuario de la Yedra, in the province of Jaén, will be 
adjadicated on June 20 next. Persons desiring to tender must present 
their offers, with a document showing that has been deposited. 
The adjudication of the tenders will turn in the first instance on a 
reduction of the tariff for the conveyance of passe and goods by 
this electric tramway, as set forth in the Gaceta. e full conditions, 
together with a partial translation, as supplied by the British Embassy 
in Madrid, may be consulted on application at the Commercial 
Intelligence Branch of the Board of Trade. 

Cuba.—The Directorate-General of Communications, Havana, invite 
tenders for the establishment and working of a ed cer system ia the 
town of Guantanamo. A provisional deposit of ol. (or about £41) 
is required to quslify any tender. The concession is subject to the 
provision of the Royal decree of May 10, 1890, and the sheet of general 
conditions of same date regarding the concession for telephone systems, 
such corrections being understood as may be necessary for adaptation 
to the existing régime. Thecompetition will turn upon the percentage 
of the total takin ge (not lees than 6 per cent.) which the concessionaire 
undertakes to psy to the Government. 

Madrid.—Tenders are required for the maintenance, preservation, 
and work ing of the submarine cables at present in use between Cadiz 
and Teneriffe, as well as certain inter-insular cables in the Canary 
Islande, for the laying of three new cables—one between Barcelona and 
Mallorca, another between Tangier and Ceuta, and another between 
Charafinas and Nemours—and also for the repair of the present cable 
between Tangier and Tarifa. Tenders for these contracts will be 
received up to June 14 at the office of the Direotorate-General of 
Posta and Telogra hs, 10, Calle de Oarretas, Madrid. A deposit of 
£2,860 is reqnired. Specifications of the cable required is given in 
the Gaceta of April 16, which may be seen on application at the Com- 
mercial Intelligence Branch of the Board of e, 50, Parliament- 
street, S. W., any day between the hours of 10 a.m. and 5 p.m. 
(Saturdays, 10 a.m. to 1 p.m.). 


RESULTS OF TENDERS. 


Wigan.—The Oorporation have scoepted the tender of E. Wood 
and Oo., Limited, Manchester, for erection of central car-sheds, Seven 
Stars, Wallgite. 


Withington (Lancs.).—The Guardians of Chorlton Union have 
accepted the tender of Wm. Sprowson and Co., 21, Spring-gardene, 
Manchester, for one electric bed lift to be erected in the new pavilions. 

Preston.—The Corporation have placed an order with I. Storey 
and Sons, Limited, Empress Foundry, Manchester, for condensing 
plant, cooling tower, and pipework at the tramways generating 
s'ation. 

Loughborough (Leics.).— The Corporation have accepted the tender 
of Mr. A. Faulke, Sparrow-hill, Loughborcugh, at 24,365, for erection 
of buildings for their electricity supply station to be erected on land in 
Bridge - street. 

Halifax. The Electricity Committee have accepted the tender of 
J. Sunderland and Co. for the work of changing the system of 
supply from alternating to direct current at Mr. Metcalf's residence, 
Heath Bank, at £12. 10s. 

Poplar.—The Borough Council have under consideration the teader 
of Alfred Williams and Co., 815, Old Ford-road, for supplying 
and fixing an electric motor, together with well engineand pump com- 
plete, at the baths for £509. 

Middlesbrough.—The Electric Lighting Committee have aocepted 
the tender of H. Walker, Linthorpe, Middlesbrough, at £5. 056. 103., 
for extending the present boiler-house aud engine-house, together 
with certain other works in connection therewith, at the electricity 
works, Snowdon-road. 

Birmingham.—The Oorporation hav» placed an order with the 
British Westinghouse Electric aud Manufacturing Company, Limited, 
for three-phase generatiog plant of an aggregate capacity of 5,000 kw. 
This will consist of one 1,500-kw., rotating-field, 25-period, 5 000-volt 
generator, running at 1664 r.p.m., and three similar machiues of 
500 kw. each, ruuning at 250 r. p. m. 

London County Counoil.— The following tenders have been 
received for the supply of 7,000 electric lamps of British make: 
Sunbeam Lamp Company, £235. 10s. 5d., 24 per cent. discount 
(recommended for acceptance); Edison and Swan United Electric 
Light Company, £237. 14s, 2d., net ; Mackey’s Electric Lamp Com- 

any, £244. J1s. 8d., 24 per cent. ; Sir Hiram Maxim Electrical and 

oginceripy Company, £248. 15s., 24 per cent. ; General Electric 
Company, £280. 6s. Id., 24 per cent. 


London County Council—The House of Commons Committee 
have passed the preamble as regards the followiog proposed electric 
tramways: Peckham Rye; Crystal Palace-road to Forest Hill Station; 
Woolwich to Abbey Wood ; and a deviation of a quarter of a mile from 
the authorised line to Eltham. Other lines are being considered. An 
extension of the Waterloo-road terminus to York-road has been refused 
The Oouncil contemplated the construction of a tramway from 
Hammersmith to Harlesden. The electrification of the Brixton line 
is proceeding very rapidly. The receipts for the week ended 30th ult 
amounted to £10,684, against £8,455 for the corresponding period of 
last year, and for the month of April the receipts wer» £47,435, 
against £37,646 last year. 
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BUSINESS NOTES. 


TRACTION. 


Leiceater.—The opening of the electric tramways has been definitely 
fixed for the 18th inst. 

-—The Corporation have given instructions for the con- 
struction of a line to Greengates. 

London United Tramways Bill, — Clauses having been adjusted, 
this measure has been reported to the Howse of Oommons for third 

ing. 

Sheffield. —A trial trip was successfully carried out last Friday over 
the new Shorebam-street section. The new route is about a mile long, 
and later on will be extended. 

Darlington.—There is considerable prospect that the tramway 
system will be in operation by Whitsuntido. The Tramways Committee 
appointed motormen on Tuesday. | l 

North-Eastern Railway Company.—The company have announced 
that the e‘estric train service will on the 16th inst. be extended to 
Tynemontb, a 15 minutes’ service being maintained. 

Derby.— At the last meeting of the Town Council it was stated that 
the contractors were now making good progress. It is erpectod that 
the us from Alvaston to the Midland-road will be finished in three 
week. 

Preston-Blackburn.—The Lancashire and Yorkshire Railway 
Company have petitioned the House of Commons for leave to be heard 
by counsel against the Preston and Blackburn Traniway Bill when the 
committee stage is reached, 

Gloucester.—The Gloucester Journal has issued a souvenir supple- 
ment to its publication of the 7th inst. to commemorate the opening 
of the tramways. The history and a full description of the undertaking 
is given, together with several illustrations. 

Birmingham.—The Tramways Oommittee had another long sitting 
this week, when the general scheme of tramways for the whole of the 
city and the plans of the city surveyor respecting the thoroughfares 
were again under consideration, and it is reported that good prog. ess 
was made. ` 

Rochdale. —In reference to our note of the 29th ult., stating that 
the Town Oouncil would be recommended to authorise an extenmon of 
the electric works in order to secure the additional energy needed for 
the tramways, this proposal was adopted at the meeting of the Council 
last week. 

Swansea. — The Corporation have made arrangements with the 
Glamorgan Oounty Council by which the former are to work the half- 
mile of tramway being constructed beyond the borough limit at 
Morriston ip the direstion of Olydach until the Oounty Oouncil can 
take it over. 

Auckland.—It was reported st the last meeting of the Rural 
Council that the promoters of the proposed electrical tramway for the 
district had decided to leave the West Auckland and Etherley sections 
out of the system for the present, owing to difficulties with the North- 
Eastern Railway Company. 

Leeds-Guiseley.— Following on our note last week, the Councils of 
Rawdon, Yeadon, and Guiseley bave now decided to take into con- 
sideration the question of contribution on the lines asked for by Leeds, 
and that a dep u'ation from each of the Councils meet the Tramways 
Committee to negotiate matters, 

Bury.—The Limefield section will be ready for Whitsuntide. The 
recommendations of the tramways manager in regard to fares have been 
adopted, his opinion being that it was a mistake to charge very low 
fares, Passengers desirous of travelling at workmen's fares must fill 
up a form stating their occupation and where employed. 

Belfast and County Down Railway.—As the company is 
threatened with competition from the projected Belfast-Holywood 
tramway, they have considered the feasibility of electrification. They 
have come to the conclusion, however, that the cost of the conversion 
would bs prohibitive for a line of comparatively light traffic. 

Soarborough.—The cars began running last Friday. The Sabba- 
tarians are protesting against Sunday running, but the company, after 
& full discu:tion, decided to continue the running on Sunday to meet 
the public requirements. It was decided to give the conductors 
instructions not to ring the bells in passing places of worship. 

Hastings.— After a lengthy discussion the Corporation have adopted 
the recommendation of the Roads Committee that an agreement be 
entered into with the company providing for payment by the lstter of 
the actual cost of the wood blocks on the portions of the roadways which 
would be repairable by the company under certain circumstances. 

Bath.—The Board of Trade having forwarded a copy of the pro- 

regulations with respect to the use of electrical power on the 
Bath and district l'ght railways, and requested the Corporation to 
state any observations they might have to make on them, it has been 
decided to make certain recommendations in regard to brake power, 
speed limit, and trolley poles, 

London and North-Western Electrification.—It is stated that 
the London and North-Western Railway Company are completing pre- 
liminary arrangements for the electrification of their Newport- Pagnell 
branch line, which leaves their main route to the North at Wolverton, 
a dis’ance cf four mils. The fourth.rail system is to be adopted, 
as in the case of the Lancasb ite and Yorkshire Railway. 

Bolton.—The accounts show a falling-off in the profits for the 
past year, being only £2,260 as against £4,966 in the previous 
twelvemonth. he traffic receipts showed an improvement, being 
£295,095, as against £85,705, but the expenditure increased from 
£80,737 to £92,836. The Town Oouncil are considering a plan for 
the reduction of the expenses without inconvenience to the public. 


District Oouncil 
councils concerned with respect to the appointment of a tramway expert. 
It has been reported that the 
had agreed to join the other local authorities in obtaining the opinion 
of an expert upon the plans of the proposed tramways, 


Trade, the only objection being that at one corner in 
line was 8in. too near the l'a onis 
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Sutton-im-Ashfleld.— The Mansfield and District Light Railway 
Oompeny having forwarded plans of the proposed tramways, the 


ave ins theolerk to communioate with the other . 


eld Woodhouse Urban Council 


Nottingham. —At the last meeting of the City Council it was stated 


that the tramways contributed £13,000 to the Council's revenue last 
year, sgainst £18,000 the 
provided as a sinking fund. 
of a complete yesr's running, and had also had the advantege of an 
additional branch line down Hartley-road for a portion of the year. 
The £5,000 in aid of the sinking fund brings the reserve up to £34,000. 


revious year, about £5,000 having to be 
st year the tramway had had the benefit 


Woroester.— The new tramways in High.street, Sidbury, and 
London-road, Worcester, were inspected last Friday by the Board of 
igh-street the 
The City Council will probably 
assent to the widening of the pavement, as until the deadlock is 
removed the trams cannot run on the new route, and it is estimated 
that the company are losing about £7 a week, while the Corporation 
are losing some £2 a week for electric current. 

Bristol.—The Oorporation have approved the agreement with the 
tramways ccmpany, by which the terms of purchase for the new lines 
will be the same as for the old lines. All the protective clauses of the 
1898 Act have been maintained. The Oorporation have agreed to a 
by-law allowing six inside passengers and two outside in exoess of the 
authorised number on special occasiors so as to obviate a continuation 
of the prosecutions fcr overcrowding. Westbury-road and Downend- 
road are to Le widened. The Westbury District Oouncil have come to 
terms with the Bristol Tramways Company in regard to the projected 
extension. 

Paisley.—At the last meeting of the Corporation it was reported 
that at a conference with the Glasgow Corporation the representatives 
of the latter stated they had dore everything in their power, and any 
further negotiatiationa must be on the company's side. It was also 
reported that the first portion of the Paisley system was to be inspected 
by the Board of Trade yesterday, and it was suggested that it would 
be advisable to wait and see what action the company tcok then, and 
in the event of their failing to run cars immediately, the Corporation 
should ask an interview with the company, and failing a response the 
Corporation would have to appeal to the Board of Trace. 

Yarmouth —The tramways accounts for the year ending March 31 
show that the total income was £7,876. 4s. 6d., made up of £7,717. 
11s, 5d. traffic revenue and £158. 13s. 1d. miscellaneous. The expen- 
diture was: power, £1,803. 19s.; traffic costs, £2,376. 38. 70.; general 
erpensee, £1,000. 16s. 11d. ; repsirs, £757. 15s. 2d.—total, £5,938. 
14s, 8d.; leaving a balance of £1 937. 94. 10d. Adding cn the balance 
due for the previous year, less sinking fund arrears of £405. 19a. 7d., 
there was £2,343. 98. 3d. available on revenue account. From this 
£1,569, 198. 9d. is taken as interest, and £582. 68. 2d. appropriated to 
sinking fund, leaving in hand a net balance of £191. 3e. 4d. 

Spen Valley.—The Oleckheaton District Council have decided to 

lodge a protest with the Board of Trade against the application. of the 
British Electric Traction Company to waive the construction of a line 
from Oleckheaton to Hartehead Moor, which is included in the com- 
piri provisional order. The ekctricel energy for the eervice of the 
ines in the Oleckheaton district is supplied by the District Council, 
and in the belief that the line to Hartshead Moor would be mace they 
put down a quarter of a mile of cable. The Liversedge Council are 
also protesting against the application in respect of a projected con- 
tinustion of the Hightown line to Hartehead Moor, which would form 
a junction with the line from Cleckheaton. 

Glasgow.—The arbitrator has given in his decision with reference 
to the deduction which the Corporation are entitled to under Section 37 
of the Poor-Law Act of 1845. The authorities conoerned had offered 
the Corporation 4 deduction of 20 per cent., while the Oorporation 
refused to accept lees than 334 per cent., which at paid pending the 
decision of the referee. It has been decided that the Oorporation are 
entitled to a deduction of 36 yer cent. The Oorporation will thus 
require to pay only £16,147. 55. for poor, eto., rates, instead of the 
£20,044. 15s. 2d. at which they were previously assessed by the 
councils, a saving to the Corporation of £3,897. 12s. 2d. a year. The 
proposed tramway extensions have been sanctioned. 

Cardiff. — A deputation of residents in Cathays has waited upon the 
Oouncil requesting that the track to that place be paved with wood 
instead of granite seta. It was stated that the extra cost involved would 
be £1,032. A proposition to use wood paving has been defeated. It 
has been resolved that ENDE be paid national holiday instead of 
the Sunday rate of wages on Good Friday. Councillor Courtis, who pro- 
tested against this increased expenditure, stated in an interview that 
he would raise the question again before next Easter. It will be 
remembered that the Corporation finances have been subjected to con- 
siderable criticism lately, and, as stated in our issue of the 29th ult., 
a sub-committee has been appointed to investigate the tramway 
expenditure. 

Aston.—At the last meeting of the Town Council a statement was 
submitted of the 18 months’ working. The revenue totalled £47,400, 
and there was a surplus of £21,345. 19s. 4d., againat £16,281. 17s. 9d. 
in the corresponding period, being an increase of 31 per cent., notwith- 
standing the ee of increased wages. The total number of passengers 
on trams and 'bures was 8,388,230, against 7,960,479, while the 
number of miles covered was 655,780, against 638,765 in the corre- 
sponding 18 months. In reduction of capital account £12,000 has 
been transferred, and £4,152 paid for interest on loans, The balance 
brought down was £5,193, and out of this £2,700 had been appro- 
priated in aid of the rates, leaving s balance carried forward of £2,496 
for future use, os. deed. a oo 
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.—The financial statement submitted by the borough 
accountant as to the working of tramways since the conversion from 
horse to electric traction on July 22, 1903, shows an excess of receipts 
over working expenses of £8,816, notwithstanding the abnormally wet 
season. From July 22, 1903, to March 31, 1904, the number of car 
niles rua by the cars was 555.540, the number of passengers carried 
was 4,889,270, the passenger receipts Fer car mile 9:08d., and the 
receipta per passenger carried 1:03d. The total operating expenses, 
amounting to £12,463. 10e. Id., worked out at 5:34d. car mile run, 
which compares favourably with the average of 6:bd. for some 40 
tramway systems of the country. The cost of generation per unit 
averaged O 85d. The consumption of current per car mile was one unit. 
The whole of the plant has been maintained in a sound end efficient 
condition. 

Bournemouth.—The accounts for the last 12 months—the first 
complete year of working—show receipts, £55,598 ; working ex; enses, 
£29,277 ; capital charges, £16,586 ; amount paid in respect of lccal 
rates, £1,505; net surplus, £7,734. The manager’s accompanying 
report states that the working expenses represent 6:88d per car mile, 
and the receipts from traffic 12:51d. per car mile. The gross bilance 
as the result of the year’s working amounts to £24,120. 16s. 1d. This, 
added to the gross balance of £9,315. 63. 10d. brought forward from 
the period ended March 31, 1903, makes a gross balance tince the com- 
mencement of traffic of £355,456. 2s. 11d. The capital charges from 
the commencement of traffic have amounted to £23,214. 3s. 9d , leaving 
a net balance since the commencement of traffic (21 months) of £10,221. 
19s. 2d. The total number of passengers carried was 9 363 985, the 
average receipts per passenger being 134d. The total number of car 
miles run was 1,022,168 75. 

Baker-street and Waterloo Rallway.— Mr. Yerkes wrote to the 
editor of the Tines on the question of the liability of the Baker-street 
and Railway Company to the Southwark Borough Council relating to 
the up s at the Elephant and Oastle, that after this year's Bin 
came up for second reading he had offered without prejudice to 
recommend to the board of directora of the Baker-street and Waterloo 
road that they should (1) psy to the Council an agreed sum on account 
of the expense of the subways at the Elephant and Castle, they to 
take powers and build the subways ; (2) to leave the whole matter to 
arbitration ; (3) to have a friendly suit in court; or (4) to let the 
whole matter be heard before a committee of the House of Lords. The 
Southwark Council had at first refused all these propositions, insisting 
that there was only one thing to be done, aca that was, notwith- 
standing the provisions of the Bill, that the company should build 
the subways, which, howeve", they refused to do. Afterwards, at the 
solicitation of some of their friends, the Oouncil were prevailed upon 
to agree to the first suggestion, and Mr. Jerkes a sum, which they 
finally decided to accept. i 

Burton-on-Trent.—The followiog is a summary of the tramways 
accounts up to March 31: population of district served, 52,000; year 
of operation, first; system and gauge, overhead trolley, 3ft. 6in. ; 
length of single track. 8°64 miles ; total capital expended, £82,500 ; 
traffic revenue, £11,674 ; other sources, £369 ; advertising and sale 
of time-tables have brought in £356 and the parcel traffic 1s yielding 
revenue at the rate of £100 per year; operating costs, £8,919 ; per 
cent. to revenue, 74°5; gioss profit before providing for interest, 
depreciation, or sinking fuad, £3,024 ; percentage to average capital 
per annum, 35°66; interest on loan and capital, less credits, 
£1,534; amount provided for depreciation or sinking fund, 
£772; ercentage to average capital per annum, ‘93 — net 
profit, £718; number of car mils run, 282,378; number of 
passengers carried, 2,566,151; number of passengers por car mile, 
905; times population carried, 75; traffic revenue per car mile, 
9:84d.; traffic revenue per passenger, 1084d.; costs per passenger 
‘83d. ; number of units per car mile, 1:285; total revenue per car 
mile, 10°14d.; total power (purchase) casts per unit, 1:45d.; operating 
costs per car mile— power costs, 1:870. ; traffic coets, 554d; main. 
tenance and renewals, 82d.; mansg-ment expenses, 1°34d. ; cotal 
operating costs, 7 57d. Excluding special items, the operating costs 
are reduced to 6 45d. A considerable amount has been spent oa tools, 
machinery, and other special expenditure incidental to starting up of 
department, and many charge: which are of an annual nature are 
being charged in foll, and all these a e beiog wiped off in the first 
eight months and are included in the operating ocste. There was no 
Sunday running for the firat five weeke, 


Newoastlo.—A joint committee of the Corporation this werk received 
a deputation from the Tyneside Tramways Company, and after the 
initial proposals of the latter had been rejected, the following fresh 
ones were submitted, which the committee agreed to consider at its 
meeting to-day: Wallsend traffic— (1) The Corporation to turn no cars 
at the Wallsend boundary, but to run on the high and low route to 
Park-road either by circular or shuttle service, retaining their owa 
drivers and conduccore. (2) The Corporation may increase the service 
to Wallsend at their option. (3) The Corporation to pay t» the com- 
pany 4d. per passenger for each passenger carried in Wallsend, with 

roportionate reduction for workmen and children. (4) Fares charged 

y Corporation in Wallsend to be on their standard scale, with stages 
80 arranged as not to be prejudicial to the interests of Wallsend 
inhabitants, (5) Willington Quay and Shields— Corporation to allow 
the company to run cars with their own employés between Shields 
and Stanhope-street, Newcastle, and vice versé, every 16 minutes, the 
company to hand over to the Corporation the whole of the receipts 
taken on account of passengers carried in Newcastle, less operating 
expenses only. (6) The company's employés will, in the Newcastle 
area, be entirely subject to the control of the Newcastle Corporation 
officials. (7) The punctuality of the company's cars to be to the 
reasonable approval of the Corporation. (8) The company’s cars to be 
maintained to the reasonable satisfaction of the Corporation. (9) 
Gosforth Park—The Corporation to have entire control of the Gosforth 
Park line during the races, and to pay to the company half the fare 
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charged from the Central Station to Gosforth for every passenger 
carried on the company's lines. Fares to be settled by agreement. 
The company to have the power to charge special fares during race 
days, aud the Corporation to get half the special fare, which will more 
than pay their working expenses and provide a reasonable profit. 
(10) The Oorporation to run sufficient special cars to Gosforth Park 
during the races as will reasonably meet the requirements of the travel- 
ling publie. (11) The company to be allowed to run up to Gosforth 
with their own employés during the races, but on their own part of the 
line only, and the service to be under the control of the Corporation, 
and not to injuriously interfere with the Corporation service. (12) 
On ordinary days the Corporation to run at least an hour's service to 
Gosforth Park, paying to the company ld. per passenger carried on 
the company's lines. The penny is half the fare from the Newcastle 
terminus at Gosforth to the park. Asan alternative, at the option of 
the Corporation, the company to be allowed to rau a half-hour’s service 
from Gosforth Park to the Central Station. (13) The cost of making 
janctions to be borne by each party equally. (14) Esch party to 
supply all the energy required by care within their own area. (15) 
The party operating the car to be responsible for accidents csused by 
or tosame. The company’s track and overhead equipment over which 
Corporation cars run to be maintained to the reasonable satisfaction 
of the Corporation. Finally, if all other points bo Pa hee to, the com- 
pany is prepared to allow the Corporation men to take charge of their 
cers while in Newcastle. We understand the Oorporation consider 
that one of the tramway authorities—we presume themselves—should 
have sole power to fix the s^hedule, and that tbrough fares should not 
be granted. This would mean that any passenger travelling on the 
through cars would have to pay two fares—one on each side of the 
borough boundary. This would obviate complications in the tramway 
accounts, but would occasion much inconvenience to passengers. In 
connection with the inter-running question, the chairman and vice- 
chairman of the Tramways Committee have resigned office owing to a 
difference of opinion with their colleagues. 


LIGHTING AND GENERAL. 


Perth.—Since the institution of the electric supply 25, 894 lamps 
have been connected. 

Cheltenham.—The Town Council are raising £15,954 for purposes 
of electric lighting and power. 

Sneinton.—The Postmaster-General has authorised an extension of 
the telegraph to the post office. 

Norden. —The District Council are about to confer with representa- 
tives of the Lancashire Electric Power Company. 


Stretford. —The Council intend to extend the electricity station in 
consequenoe of the inoreased demand for current. 


Hastings.—The proposal of the Electricity Committee to purchase 
new plant at a cost of £3,416. 103, has been shelved for 12 months. 


Urban Electric Supply Co.—Letters of allotment for the issue 
of £200,000 44 per cert. first mortgage debenture stock have been 
ted. 


For Sale.—Particulars of sales of a complete electrical plant, of 
a 5l.b.h.p. electric light gas-engine, etc., will ba found in another 
column. 

Datchet. —The Lighting Committee have heen instructed to obtain 
tenders for lighting by electricity, oil, and gas, and to report to the 
Council. 

Gainsborough. —The Bill containing the ele»tric lighting pro- 
visional order has pass:d Mr. J. W. Lowther's Committee of the House 
of Commons. | 

Kickby-in-Ashby.—The Bill contiining the electric lighting pro- 
visiooal order has passed M. J. W. Lowther's Committee of the House 
of Commons. 

Whitby.—The Urban District Council have agreed to the provision 
of sutface-condensing plant at their electricity works at an esti- 
mated cost of £700. 

Beckenham —The proposed agreement with the British Iusulated 
and Helsby Cables, Limited, will come before the next meeting of the 
Urban District Council. 

Standish.—The Town Council are favourably considering an offer 
from the Lancashire Electric Power Company with regard to supplying 
the township with electricity. 

Yorkshire Electric Power Co.—This company have withdrawn 
their opposition to the Leeds Corporation (Con solid tion) Bill and to 
the Rotherham Oorporation Bill. 

North Wales Electric Power Bill.— On Friday the chairman of the 
committee (Lord Oliffurd, of Chudleigh) intimated that the committee 
found the preamble of the Bill proved. 

Felixstowe.—The Council have approved plans of the proposed 
extensions of the electric light works prepared by Mr. R. P. Wilson, 
so that they may be submi*ted to the Local Governm.nt Board. 


New Issue.—The Northwich Electric Supply Company, Limited, 
are issuiog the balance of the authorised capital, amounting to 1,371 
shares of £5 each. Particulars will be found ia another column. 


London County Couuncil. —Oa Tuesday it was agreed to lend the 
Battersea Borough Council £11.42 for electric lighting purposes and 
the St. Pancras Borough Courc B19, CO) for electric light installation. 


Walsall. —The Walsall Electricity Committee propose to lay a din. 
main as far as che workhouse on the Pleck- roa 1 at a cost of £113, so 
as to afford a satisfactory supply of current to c nsumers ia that part of 
the road. 

Parkside Asylum, Macolesfleld.— Tae Cheshire County Council 
have instructed Messrs, Lacey, Sillar, and Leigh, the engineers, to 
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prepare the necessary specifications for electrical plant, wiring, etc., of 
the asylum. 

Golborne,—The Urban District Council are considering a letter 
from the Lancashire Electric Power Oompany stating that they would 
be in s position to supply electrical energy in bulk to consumers in 
January, 1905. 

Hammersmith.—The report with regard to proposed extensions to 
the generating plant (which appeared in a previous issue) was adoptod 
at the last meeting of the Borough Council, and the work is to be put 
in hand at once. 

Bath.—The Rural District Council have decided not to comply with 
the request made by the Bath Gas Company that the clause known 
as the Bermondsey clause be inserted in the proposed electric lighting 
provisional order. 

Dudley.—The tramway and electric lighting department shows 
gross reccipts for the year of £10,600, while the working expenses are 
given at £5,608, showing a gross profit of £4,924. 
units generated were 170,000. | 

Nottingham.—The accounts of the electricity undertaking show 
that there is an estimated net profit of £12,000, as compared with an 
actual profit last year of 28,800. Of that sum £6,000.is to be carried 
to the reserve and £6,000 to the rates. 


Hampton Wick.—The Oouncil have received from the Board of 


Trade a copy of the order proposed to be issued to the Edmundson 
Electricity Oompany, which is in conformity with the agreements 
between the company and the Council. 

Long Eaton.—We understand that the Urban District Council 
have fixed upon a flat rate of 4d. per unit for houses, shops, chapels, 
and manufactories, For current supplied for power and heating the 
price is to be continued at the existing rate. 

Nottingham Mechanical and Electrical Engineers. — On 
Saturday 40 members visited the Boughton waterworks by the courtes 
of Alderman Jelley, the chairman of the Water Committee. Mr. F. W. 
Davies, the waterworks engineer, described the works. 

Maidenhead.—Mr. O. O. Milton in his last report says nine con- 
sumers were connected drring the last montb, bringing lampe 
connected up to 11,780. Two new applications have come in this 
month, bringing the total up to 188 applications received. 


Wimbledon,—The Urban District Oouncil are holding, under the 
supervision of Mr. H. Tomlinson Lee. A.M.I.E.E., their chief elec- 
trical engineer, & public electrical exhibition at the Worple Hall, 
Worple-road, Wimbledon, from the 18th to the 28th inst. 


Barry.—The Bill oonta'ning a provisional order amending the Barry 
Electric Lighting Order, 1901, so that Section 6 of it shall be deemed 
to commence on the date of the passing of the 1904 order, has passed 
Mr. J. W. Lowther's Committee in the House of Commons. 


Rochdale.—Mr. E. M. Lacey has been engaged as consulting engi- 
neer in connection with the extensions of plant required at the Dane- 
street worke. The three-phase system of electrical supply to sub- 
stations on the Heywood and Littleborough routes has been adopted. 


Stalybridge, Hyde, Mossley, and Dunkinfield —It has been 
resolved to redue the price of lighting from 44d. to dd. per unit, and 
for power a sliding scale from Bid. down to ld. per unit. Special 
case of large consumers will be dealt with individually by the 
committee, 

Margam.—The Council have decided to apply to the Local Govern- 


ment Board for sanction to borrow £5.600 for installing a system of 


electric lighting to deal with the public and private lighting cf the 
whole length of the main streets and with the public lighting only in 
the side streets, 

Crediton.—The Urban District Council have rescinded the resolu 
tion previously passed—that the undergrcund sys'em only should be 
uted for electiio light—and have given permission for the use of over- 
head wires. They have also assented to the provisional order issued by 
the Board of Trade. 

Harrogate, —The Lightiog Committee has proposed that the tariffa 
for the electric light bs reduced as follows: flat rate. 6d. to 5d. per 
unit; demand indicator system, from 6d. and 8d. to 6d. and 2d. per 
unit; radiators and power, from 2d. to lid. per unit. The proposal 
has been referred back. 

National Review.”— We are requested to state that the National 
Review, beginning with the June number, will be published by the 
ponet (Mr. L. J. Maxse) at his own office—v'z., 25, Ryder.stroet, 

t. James's-street, London, S. W. —where henceforward all communi- 
cations should be addressed. 

Parliament.—The following Bills bave been read a third time in 
the House of Lords: West Riding Tramways, Metropolitan District 
Railway, Leicest:r and Warwickshire Electric Power, D :byshire and 
Nottinghamshire Elect-ic Power, Clyde Valley Electric Power, 
Staffordshire Mines Drainsge. 

Bournemouth.—On consideration of the annual report of the 
borough electrical «engineer, the borcugh engineer and electrical engi- 
neer were instructed by the Tramways and Parliamentary Committee 
to report further on the proposal in the report to provide additional 
plant at the generating station. 

Brentford.—A committee his considered the electric lighting ques- 
tion, and has recommended that the statutory notices should be served 
so that in the event of another ccmpany applying for powers the 
Council would be in a position to safeguard their intereste. Ihe matter 
will be discussed at a spesial meeting. z 

Mitchelstown (Cork). —4A house-to-house canvass in the town has 
obtained the signatures of 128 householders who agreed to become 
consumers of the electric light, It is estimated that the revenue from 
these consumers will amount to £400 a year, which will more than 
defray the expenditure for the proposed scheme. 


he number of 


May-Oatway Fire Appliances, Limited.—W are informed that 
this company are now opening branches in Liverpool, Birmingham, 
and Leeds, They have also appointed a manager for Scotland, who 
will relieve the directors of the company to develop Lancashire, York- 
shire, the Midlands, and Ireland from the three cities referred to. 

Lichfield,—It is stated that the Board of Trade have refused the 
Lichfield Oorporation's application for a provisional order for supplying 
electricity and for lighting, and other purposes, outside the city 
boundaries. The Corporation in 1901 secured an order parmi ihng 
ud supply eleotricity within the city, which may not now be proceed: 
with. 


Nowhaven.—The Rural District Council have agreed to enter into 
negotiations with the Brighton Corporation in regard to the electric 
lighting of Rottingdean and Ovingdean, provided, firstly, the Oorpora- 
tion satisfied the company at present working at Rottingdean, and, 
secondly, if they agreed to admit of the Ovingdean sewage into their 
intercepting sewer. : 

Macolesfield. —At the last meeting of the Electricity Committee, 
the Ohairman announced that ho had an electric lighting scheme under 
his consideration which he oe was better than anything that 
had yet been before them, and he asked the committee to accept it 
in principle and he would submit it to them at their next meeting. 
This was agreed to. 

Stepney.—The bilance-sheet of the borough electrical installation 
for the year ending March 31 shows the year to have been an unusually 
successful one. The gross profit amounts to £12,792, which, after 
allowing for the payment of interest ond the repayment of capital, the 
writing off of small amounts of capital, enables the committee to put 
£4,897 to the reserve fund. 

Cullerooats —Lust week we noted that The installation of the 
electric light in Cullercoats parish church is being carried out under 
the superintendenoe of Mr. T. Hanning, of the firm of Robson and 
Coleman, Newcastle. This should read ''by" the firm instead of 
of,“ Mr. Hanning being the consulting engineer for this work, which 
Messrs, Robson and Ooleman are carrying out to his orders. 


Electrical Railway Signalling —The Great Western Railway 
Company have completed arrangements for the equipment of a section 
of their main line, near Didcot, with electrically.controlled signals. 
The necessary motive power will be de ived from accumulators attached 
to each signal post, which will be charged from an adjoining power 
station. The installation is to be completed during the course of the 
coming summer. 

Gillingham (Kent) —The engincer’s last report showa that 282 
8-c.p. lamps were connected to the mains since the previous meeting, 
making a total of 10,367 8 c.p. lamps connected in the distriot, also 
that applications had been received for 110 8-c.p. lamps to be con- 
nected, Notice will be given to consumers that they will not be 
permitted to change from one syetem of charging to another oftener 
than once a year. 

Brighton.—4Àn enquiry has been held into the application of the 
Corporation for sanction to borrow sums of £4,000 to pay the cost of 
changing over the standard pressure in the Oorporation electricity 
mains in a portion of the borough and 6, COO for the purchase of 
electric motors to be let out on hire. Au agreement has been entered 
into in connection with the proposed extension of the North-road 
generating station. 

Herts.—The central and western elestric maine at the Oounty 
County asylum are to be renewed at a cost of £649, the work having 
become necessary owing to defects in the insulation which had 
developed, and which, in the opinion of the engineer, were caused by 
local action and could not have been foreseen. To prevent a recurrence 
of the trouble, the new mains will be enclosed in iron tubes along tlie 
walls, and not underneath the passages, 

Ayr.—The monthly report by the burgh electrical engineer (Mr. 
Roland Marshall) states that daring the past month the works have 
run satisfactorily. Daring the month the pressure of supply to con- 
sumers in the eastern half of Miller-road has been raised from 100 to 
200 volts. The Glengall Asylum authorities are proposing to generate 
their own electricity. An agreement has bean entered into with the 
National Telephone Company rc underground wiripg. 

Blackpool —The electricity department has made £1,887 clear 
profit, but Mr. Furness expects a surplus of £35,500 for next year. He 
estimates thet with the new plant 120,000 more units of electricity can 
be generated, representing an added income of £1,700, with an increase 
in working cost of only £300. The total revenue last year was £351,657, 
and the expectation for the current year is an advance to £33,312. 
Working expenses were £17,013. "This item is given in the new 
estimates as £18,215. 

Holidays. — The Great Eastern Railway Company have issued a new 
illustrated *' Tourist Guide to the Continent," which is cheap at the 
price cf 6d. Among its new features are particulara of new tours in 
the Tyrol, in North Germany, and in Norway, Deamark, and Sweden, 
via the Royal Mail Harwich Hook of Holland route ; of tours in the 
Luther Country, and Thuringian and Hartz Mountains ; with a series 
of Continental maps, and a chapter, Dull Useful Information,” giving 
particulars of the cost of Continental travel. 

Redditoh.—The accounts for the past year of the electric supply 
undertaking show a nominal authorised capital of £18,911, and an 
actual capital expenditure of nearly £22,000. There wasa profit on 
the year's working of £460, as compared with £214 the previous year, 
The increased production of 50,000 units last year for motive power 
only entailed an increase of £80 in the works’ cost. Mr. Ferguson, 
works manager, states that if the 106,C09 units for motive power at a 
low price had not been sold, the cost per unit would not have been 
24d., but 34d. 

Watford.—A petition has been deposited in the House of Lords by 
the Watford Gas and Coke Company against the Bill to confirm the 
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Watford electric lighting provisional order. The chief point raised by 
the gas company is whether or not the local authority should be 
permitted to eater into what they called unfair competition with them 
by being authorised to have resort to the rates in order to make good 
any deficiency which might arise in working the undertaking. The 
gas company ask Parliament for the insertion of a clause which will 
prevent the local authority from doing this. 

St. Aunes —Mr. J. Olothier, the electrical engineer, in his monthly 
report to the Electricity Committee states: Sine the last report we 
have received five dispo, for 327 lights. These figures give us 
the 12 months’ working, and it is gratifying to note that there is au 
increase of nearly 45:5 per cent. in the unite sold to private consumers, 
whilst the number of consumers connected to the mains during the 
year is 76, an increase of 44 5 per cent., which shows that the new 
consumers are well up to the sizs of the old ones, and that we have not 
exhausted the field of large and profitable consumers." 


Kirkcaldy.—The Town Council have agreed to a revised scale of 
charges for electric energy and motive power from the 15th inst. as 
follows: For electric energy for lighting—for the first 1,000 units, per 
terme, at 44d. per unit; for the next 1,000 units, per terms, at 4d. 
per unit; for the next 1,000 units, per terms, at 341. per unit; for 
all in excess of this amount, at 31. per unit. For electric energy for 
motive power and ere purposes—for the first 10,0200 units, per 
annum, at 24d. per unit ; for the next 90,000 unite, per annum, at 1d. 
per unit: for all in exoess of this amount, at 140. per unit. 

Shoreham.—The Harbour Trustees have disipproved of a plan 
by the Brighton Oorporation, who proposed to lay their elestric cibles 
underneath the harbour at a depth of only 2ft. below the mud at the 
bottom of the cans], and to fill up to the level of the harbour bed with 
cement. This, it was said, would create a hard backbone right across 
the harbour, and in addition to being a possible danger to shipping, it 
would prevent the deepening of the barbour if at any fature time it was 
wished to dredge it deeper. The harbour master suggests that the 
cable should be lowered sufficiently to allow of there being some 3fr. or 
Edd between the level of the canal bed and the top of the covering of the 
cable. 

Hereford.—The Electric Lighting Committee have presented a 
retarn showing the outpnt of current for the quarters ended March 25, 
1903, and March 25, 1904, as follows: quarter ending March 26, 
1904—units:sold for lighting 35,944, against 30,594 corresponding 
quarter last year; units sold for power 4, 576, against 3.573; total 
units sold 40,519, against 34,167 ; equivalent asaber of 8-c.p. lamps 
at beginning of quarter 16,741, sgainst 9 549; 8.0. p. lamps added 
159, against 23 ; equivalent number of 8-c.p. lamps at end of quarter 
10,900, against 9,372 ; number of arc lamps connected 22, sgainst 20 ; 
number of motors connected 17, against 13; horse power of motors 
connected 501, against 42. 

Tonbridge.—Mr. Aunison has been appointsd chairman of the 
Eleotrie Lighting Committee. The engineer's last report shows that 
two additional applications for light were recsived during the 
month, bringing the total number of consumers to dst» to 100, 
equivalent to 3,399 8-c.p. lamps. The gas lamps along the line of 
route of the electric cable are to be replaced with electric Nernst lamps. 
The Electric Lighting Oommittee's charge for Nernst lamps will be: 
j-ampere, £3. 158. por annum; 4-ampere, £3 annum, as against 
gas arapay charge of £3. 128. 6d. (iacludiog 4s. 61. for initial 
outlay) for No. 4 Kern burner aud £3. 3s. (inclading 3s. 61. for initial 
outlay) for No. 3 Kern burner. 


Newport (Mon.),— With reference to the recent enquiry into an 
application to borrow £60,500 for th» purpose of electric lighting and 
power supply, the Local Government Bosrl have replied that the 
expenditure on the power station must be regarded as expenditure for 
tramway purposes, that the question of sanctioning a Joan for that 
purpose was a matter for the Board of Trade, and that that department 
would be willing to entertain an application for such loan. The amount 
on this account is £45,250, With respect to the balance, the Local 
Government Board would sanction a lca», less the amount of debt 
outstanding, on works which would b3 superseded. The Tramways 
Committee has desided to apply to the Board of Trade for a loan of 
£45,250. 

Birkenhead.—The Electricity Committee iu their last report states 
that dnripg the year ended with March 566,171 Board of Trade units 
were 11155 to 606 consumers, an increase on the year of 113.533 
units and 124 consumers, or 20 7 per cent. in consumption and 25 7 per 
cent. in the increase of consumers, The increase for the last quarter 
is about the same. The Board of Trade having approved the pro- 
visional order empowering the Corporation to extend the electricity 
mains so as to supply the outlying districts of Prenton and Upton, it 
is pro sed to invite tenders for supplying and laying additional mains 
and feeders, and to borrow £20,000 for feeder and distributing mains, 
electric meters, servic» cables, eto., estimated to be required during the 
eusuing three years. 

Carnarvon.—Dr. R. Parry has presented a report of the Elestric 
Lighting Committee containing the following paragraph: ''On the 
question being raised of the Oouncil’s liability for the repayment of 
the balance of any loans outstanding after the expiration of 20 years 
(the full term of the agreement), Mr. Cownie, manager of the National 
Construction Company, stated that his company would be quite pre- 

ared to continue to run the uudertaking for the full term of the loan, 
if the Council so desired, when the undertaking would be handed over 
to the Corporation free of all liability.” With regard to amended 
clauses as accepted by the pu company, it has been resolved that 
the first clause, by which the power company can only supply 
electricity within the borough with the consent of the Corporation, 
and which the power company had refused to accept, be insisted upon. 


Gateshead.—The Town Council last week received a deputation of 


users of electric light respecting the price of the light in the borough. 
It was stated that the electric light company had offered substantial 


‘referred to a statement made in the pub'io Press with 


reduotions in price if the Council would extend the lease from 15 to 19 
years. The Council had sgreed to a one year extension, but had 
declined to grant tbe longer period. The deputation desired the 
Council to reconsider its decision, and to grant the concession. The 
Mayor said that the Oouncil believed that it would be wrong to the 
future prospeots of the town to add six years to the company’s arrange- ` 
ment, and so prevent the arrangements with the tram and electric 
companies ending together. The trams and the lighting would be 
worked together if the town took them over, and the Council thought 
it was scting in the best int: reste of the town in aniving at the decision 
which it had made. 

Middlesbrough. — The Electric Lighting Committee's financial state- 
ment for the year ended March 31 last shows a totel expenditureof £35,993 
and an income of £9,037, giving a gross profit of £5,044, and equal to 1 92d. 
per unit sold. The groes profit in the preceding year was £3 260, last 
year's figures showing an increase of £1 783. e charges for interest 
and redemption amounted to £4,509, leaving £534 transferable to 
reserve fund. There is thus a balance beyond interest and redemption, 
interest and redemption having been met in fall. The profit of £534, 
against a loes in the preceding year of £485, amounts practically to a 
gain of £1,019. The revenue shows an increase of £2,213, or 34 per 
cent.; the cost an increase of £529, or about 15 per cent. The number 
of units sold was 630,407, against 446,545, or an increase of 41 per 
cent. The cost per unit has ben reduced, after meeting all charges 
except interest and redemption, from 1:86d. to 1:52d., or by ‘34d. par 
unit, 

Stock Exchange.—The Stock Exchange Committee have appointed 
May 18 as a special settling days for Oharing Oross and Strand 
Electricity Supply Corporation’s further isaue of 10,000 ordinary 
shares of £5 each fully paid, Nos. 70 001 to 80,000, and May 26 
for the same company’s further issue of 10,000 44 per cent. 
cumulative preference shares of £5 each fully paid, Nos. 70,001 
to 80,000; and have ordered both securities to be quoted in 
the official list. Applications have been made to the committee 
to appoint a special settling day in and to grant a quotation 
to the British Electric Traction Oompauy’s £25),000 44 per 
cent. second deteature steck, and to allow the Potteries Elect: ic 
Traction Company's farther iseue of 2,500 5 per cent. cumulative jr. - 
ference shares of £10 each fu'ly paid, Nos. 42,001 to 44,500, and 2,500 
ordinary shares of £10 each fully paid, Nos. 52,001 to 54, 500, to be 
quoted in the official liat. 


Notice is to be given to the Barnsley Gas Company of 
the intention of the Corporation to discontinue using, and to remove, 
140 public gas lamps, and the electrical engineer is to with the 
work necessary to substitute 54 arc lampe. Application is to be made 
for sanction to borrow £6,067 for the pur of extension of mains 
and other expenses incurred and sanctioned by the Council. Aocordip 
to the annual report of Mr. E. A. Barker, engineer, there were at the en 
of the financial year 449 consumers of electricity from the Oorporation, as 
against 348 the previous year, the consumption having been 797,557 
units, against 556,923. Twenty-five consumers were waiting to be 
connected, brioging the total consumption to the equivalent of 49,688 
8.0. p. lamps. Fuel cost 848 per unit, against *402d., and the average 
price per unit, includiug traction, was 2'5ld., agsinst 281d. The 
gross profit, on a turnover of £8,340. 93. 91., was £4,684. Os. 101., 
and the net profit £737. 18s. 2d. 


Luton.—The last report of the Electric Lighting Oommittee states 
that since March 24 last 16,169 units had been generated, an equiva- 
lent to 76 8-c.p. lampe and two motors of 3 h.p. connected, mekiog a 
total of 158 consumers with 10,611 lamps and 47 motors of 163 h.p. 
The number of units generated shows an inorease of 104 per cent. 
over the number generated daring the corresponding period of last 
year, and at the present time over 859 additional lamps and six motors 
of 18 h. p. are being wired. Application has been resei ved from 
Me urs. Hayward Tyler aud Oo. for a supply of energy in motore and 
lighting. The electrical engineer has had interviews with representa- 
tives of the Vauxhall 0 ores aud the West Pru Oompany in 
reference to the supply of electrical energy, and reported that, as 
their plans were not sufficiently advanced, they were unable to come 
to a final decision, but there appoared to be very little doubt but that 
they would take energy shortly. It is proposed that new cables be 
laid down to an estimated cost of about £850. 


Canterbury.—The profit of the electric lighting department for 
the past year was £812. The profit in 1902 was £730, so that a 
radual increase is shown. The Oouncil have entered into a contract 
or the supply of new accu mulators at a cost of £565, which will be 
paid for out of the current revenue. The Chairman last week 
to the 
cost of their electric lampe. It was said that they were charged for 
at the rate of £5. 10s. per lamp, and that that did not include charges 
of cleaning, repairs, cipits] charge, etc. He wished to say that the 
£3. 10s, included all charges— cleaning, repairs, and the reduction of 
capital and intereat. The gas lamps were £4, inclusive of all such 
charges. The reduction ia the price of current which took place as 
from April 1 was from 6d. to 5d. for private lighting, and 7d. and 21. 
for subsequent hours in the case of the maximum demand system, 
which would make a coasiderable reluotion ia the oost to their con- 
sumere. A number of additional feeders are to be laid. 


Portsmouth. —The Roads Oommittee have decided to recommend 
the Council to adopt the terms of the Electric Light Oommittee, who 
propose to supply 25 c.p. lampe at £3 a year, which is 5s. lees than 
the gas company charge for their street lamps, and the only proviso 
the committee make is that a minimum of 500 lamps shall be taken. 
They are prepared to «ffect all the alterations necessery to the present 
standards, the removal of the lanterns, and the substitution of a semi- 
circular arm, and to equip and maintain the lamp without cost beyon i 
the annual rent. The scheme for installing electricity for the lighting 
of Portsmouth Dockyard, and for the motive power for all the work- 


THE ELEOTRICAL ENGINEER, MAY 13, 1904. 


765 


shops, is also to inolude the provision of the electric light for the 
Government establishments on the Gosport side of the harbour. 
Priddy’s Hard, the Royal OClarenoe Victualling Yard, and Forton 
Barracks are all to be lighted with the clectric light, and a large 
plot of land has been purchased not far from Priddy's Hard for the 
5 station. Plans and specifications for the lighting of the 

port Government establishments, as well as those for the illumina- 
tion of Portsmouth Dockyard, are biog prepared by Sir Wm. Preecs 
and Oo. Tenders have been invited. 

Bury.—The electrical engineer in bis last report stated that for the 
year ending March 31 the output was 672,911 unite, and the 
revenue about £8,010, compared with an output of 424,995 units aud 
a revenue of £6,170 lost year, an increase of 58 per cent. in the units 
and 30 per cent. in the revenue. He submitted the following com- 
parative table: l 


1903. Per cent. 1904. Per cent. 

Lighting at 6d. ... 121,842 284 ...... 199,892 ...... 194 

a at 3d. ... 8,269 ...... 194 ...... 89,860 ...... 134 
B at Ad.. 14,891 ...... 34 . 22,059 ...... 3 
Power at 3d. ..... . 39,762 9 80,3580 ...... 12 

so Abl. uuu 101,361 ...... 22 219,158 321 

Technical school... 8,286 ..... re 8,190 ...... 14 
Pablic lighting ... 55,5838 l3 Wo 54,664 ...... 8 
Public clock ...... — Verris s 778 — 
Tramway — eee — —uj: 67,680 ...... 10 
424.99 100 672,911 ...... 100 


Eastbourne.—At the last Town Council meeting it was stated that 
last year the intereat on the whole capital expenditure of £150,000 on 
the electricity undertaking had been piid in full. In addition, they 
had lowered the price of the light by id. per unit, yet they were able 
to show a net profit of £3,857. Of that it was proposed that £1,000 
should be carried to the depreciation fund, that £750 should be 
allocated to the relief of the rates, and that the remaipiog £2,000 
should be carried forward. The committee also proposed that the 
charge for public arc lamps be reduced from £25 to £22 per annum, 
and the private supply by Id. per unit. It was estimated that these 
reductions would absorb a sum of £2,000, which was the amount it 
was now proposed to carry forward. It had been suggested that the 
committee should make a larger reduction in the price of electricity, 
bat such an action would be fatil to the sound financial system on 
which the undertaking had hitherto been worked. Having anticipated 
that there would be a considerable increase in the consumption, the 
speaker remarked that a member had declared that the profits were a 


myth. To falt iſy that statement, it was only necessary to state that it 


was proposed to invest the £3,000 carried forward to the depreciation 
account and that £14,744 had already been paid off capital by annual 
repayments. f 
Manchester.—At the recent enquiry into the aprlicatior of the 
City Council for increased borrowiog powers in connection with muni- 
Per elestrical departments, it was stated that of the £135 000 required 
£94,490 was to expended on additional mains, £10,000 on the 
development of the motor-hiring scheme, and £21,575 on the provision 
of further lighting and traction purposes in the city and in several of 
the adjacent districts. The chairman of the Electricity Committee, 
Mr. Howarth, said that for the year ended March 31, 1900, the depart- 
ment had 3,240 consumers, using 319,245 8.0. p. lampe, and the 
revenue amounted to £86,297. For the year ended March 31, 1904, 
the consumers had numbered 5,171, the lamps 607,451, and the 
revenue was £261,850. Within the last two years the increase in the 
output of electricity, owing in a large measure to the hcavy demand 
for traction purposes, had increased by 176 per cent., and last year 
was 28 950,000 units. Since the establishment of the department in 
1893 the sum of £173,419 had been eet apart as a siaking fund, 
£50,688 had been paid into a reserve fund, and £52,963 handed over 
to the city fund. The total of these sums, £277,070, represented the 
regate profit made by the department since its establishment. No 
charge had ever been made against the rates by the de parements and 
he did not think that any charge would be made in the future. 
Chesterfield.—Mr. R. L. Acland, electrical engineer, in his report 
on the second year’s work of the committee, states that large exten- 
sions had been made during the year, the capacity of the station bein 
increased by one-third, which, together with extensions of mains an 
connecting new consumers, had accounted for an increise in the capital 
expenditure cf £10,051. Further extensions had also been put in 
hand, which would increase the capacity of the station from kw. 
to 1,000 kw., which would probably provide for all the requirements 
of the town for two years. e number of consumers had increased 
daring the year from 221 to 318. The demand for power purposes 
was increasing rapidly. They had now connected to the mains 
43 motors of a total aggregate horse-power of 223, of which namber 
17 motors of & total of 73 h.p. were on hire from the department. In 
every case where the motor had been adopted, replacing other forms 
of motive power, the consumers had been more than satisfied. In 
Ohesterfield the msximum demand system of charging was not in much 
favour with the majority of the consumers, and the engineer advised 
that the charges for private lighting supply for 12 months ending 
March 31, 1905, should be, f. r all classes of premises, under two rates, 
maximum demand of 6d. and 3d. (as at present in force), with & rcbate 
of 10 per cent., and a fist rate of 4d, per unit. On this basis Chester- 
field would have its private supply of electricity at the same price or 
lower than the rates in force in Sheffield, Leeds, and Leicester, and a 
large inorease in the consumption consequent on the reduction might 
be anticipated. The net balance to be carried to the ressrve fund 
amounted to £1,080, which, together with the sum already brought 
forward, amounted to £2,054 net balance as a result of the first 
24 years’ working. A house is to be provided for the staff of single 
young men engaged at the works, at a cost of £350, including 


Burton-upon-Trent.—The accounts of the electricity department 


for the year ended March 31 contains the following figures: Total 
expenditure at end of year, 


£65,200 ; revenue from electricity supply 
,594, ditto from meter rents and other sources £368 ; total costs, 


£4,312; groes profit before providiog for interest and sinking fund, 
£4,650 ; gross profit per cent. to capital (outlay during year averaged), 
7°02; interest on loans, less credits, £1,869 ; amount provid 
sinking fand, £1,583 ; 

averaged), 2°39; financi 
sinking fund, £1,197 surplue. 


for 

r cent. to capital (outlay during year 
sl cedit af.er providing for interest and 
Number of units cold, 678,020; costs 
per unit sold—coal ard other fuel ‘36d., oil, waste, water, and stores 
'051., wages of woikmen °47d., repairs and maintenance '250., works 
costs 1:14d., rent, rates, and taxes 23d., management, salaries, office 
and legal expenses, insurance, eto. '151.—total costs 1:524. Supply 
records — price cha» g.d fur private lighting 6d.and 3d.,for power and heat 
3d. and 1d. ; av. rage p:ice obtaiacd—private supply 4:86d., traction or 
special 1:45d., public lighting 3d.; number of 8-c p. lamps at end of 
year, 26,390; units sold per lamp, 15:5 ; maximum losd on feeders, 
570 kw.; load factor, 125; p'ant capacity at end of year, 1,110 kw.; 
consumers increased from 280 to 339, or 211 per cent.; increase in 
electric light and motive power units, 66,211, or 217 per cent.; the 
motors connected have increased from 64:5 h.p. to 115.5 h.p., or 
79 per cent.; total increase in units, including traction, 419,038 or 
162 per cent. Mr. P. J. Pringle, M. I. E. E., states that this increase 
in demand is sufficient to require a 500-kw. set before next winter. It 
may be noted that the traction enpply has only been for three months. 
The mean price obtained for current for all purposes was 5:02d. ; for 
lighting and met ve power, 4:85d.; and for traction power, 1 45d. 
The groes profit has incressed from £2,835 in 1902, with £163 
surplus, to £4,659 and £1,197 surplus in 1904. 


Exeter.—The official opening of the Basin electricity station, 
which has now been completed, but from which power has been supplied 
since November last, was officially opened last week. The engine-room 
is finished entir-ly with glaz:d brick, supplied by Messrs. Oswdy and 
Co., of Newton Abbot. The whole of the machinery has been supplied 
by the Westinghouse Company. There are at present installed four 
steam alternators of a total capacity of 1,300 kw., which can deal with 
the supply to 52,000 lamps or ther equivalent. The boiler-house has 
a large basement, containing the gear for workiog the mechanical 
stokers and the chain of conveyor buckets. The steel bankers have 
& capacity of 500 tons. There are three water-tube boilers, fitted with 
superheaters, each capable of supply steam for 500 h.p., to which will 
shortly be added the boilers from the old station, bringing the total up 
to 2,700 h.p. The builder is Mr. W. Brealey, of St. Thomas, and the 
stonework throughout has been supplied by Messrs. Collard and Son, 
of St. Sidwell's, while the carved panels in the main gable were executed 
by Mr. ers, of St. Sidwell'e. Mr. Donald Oameron was the 
architect of the building, and Mr. H. W. Balley has assisted 
throughout on the work. The clerk of works has been Mr. F. 
Smith, while Mr. Massingham has 3 similar duties in 

rd to the machinery. The cost of the building was £14,500, 
while the equipment has cost about £37,000. The sub-contractors 
under the Weeitopliouee Company were: Messrs. Willey and Oo., 
engineers, of Exeter and London; Messrs. Babcock and Wilcox, 
London and Glasgow ; Messrs. Bellis and Morcom. Birmingham; the 
Worthington Pump Comp iny, London; Messrs E Green and Son 
Wakefield; and Messrs. C. and A. Musker, of Liverpo»l. Three new 
boilers and six sets of mechanical stokers were supplied by Messrs, 
Babcock and Wilcox ; Messrs. Bellis and Morcom erected the engines, 
three of which are of 570 b.p., and the fourth 140 h. p.; the Worth- 
ington Company supplied the pumps and condensers; Messrs, Green 
the eoonomisers; and Messrs. Musker the travelling crane. Messrs. 
Willey and Oo. were among the largest sub-contractors, the supply of 
the coal bunkers and conveyors, the whole of the iron piping, tho 
erection of the boilers, inclading those now being removed from the 
old station, being entrasted to them, in addition to which they had 
sub-contracte under the builder, Mr. Brealey, for roofing the station, 
the ring on the chimney etack, etc. Mr. Oh. Henderson was the resi- 
dent electrical engineer for the Westinghouse Company, and associated 
with him has been Mr. Munro, the electrical engineer of the Corpora. 
tion. The plant for the trams is to be installed within the next three 
months. 


London Gasette.— Mr. J. R. Ward has been appointed trustee in 
the estate of Charles Aubrey Smith (trading as O. J. Smith), electrician, 
tradingat 23, King’e-street, Kegent-street, and residingsat6, Granard-road, 
Wandsworth Common, London. A second and final dividend of 2s. 3d. 
in the £ has been declared in the estate cf John Frederick Worthington 
and Gerald Nattall, electrical engineers (trading ia co-partnership onder 
the style of J. Worthington and Oo.), Foundry Works, Foundry-street, 
Hanley, Statfs; payable now at the office of Mesars. Sopp en and 
Appleby, 26, Oorporation-street, Birminham. A first and final divi- 
dend of 12. 6d. in the E has been declared in the estate of Gerald 
Nuttall (separate estate), electrical engineer, trading at Foundry 
Works, Foundry-street, Hanley, Staffs ; payable at the office of Messrs. 
Poppleton and Appleby, 26, Oorporation-street, Birmingham. The 
first meeting in the estate of David Todd Cimeron, mechanical and 
electrical engineer, Magdala-villas, Saltash, Cornwall, formerly of 13, 
Olifford-terrace, St. Budeaux, aud 25, Barrack-street, Devonport, 
Devon, will be held at 11 a.m. on May 20 at the offici] receiver's 
office, 6, Athepiwum-terracs, Plymouth. The partnership existin 
between Haydn Theis Harrison and Philip Jefferson Brewer, elect:ica 
engineers (trading ss Haydn Harrison and Oo.), 11, Victoria-stieet, 
Westminster, has been dissolved by mutual consent, The partnershi 
between Eugeae Morand and Arthur Walter Curtis, carrying on busi- 
neas as electrical engineers, 95, Station-street, Birmingham, under the 
style or firm of Curtis and Morand, has been dissolved by mutual consent. 
The partnership between James William Cutler and Walter Wardle, 
carrying on business as electrical engineers, 35 and 37, Dickinson- 
street, Manchester: under the style or firm of Cutler, Wardle, and Oo., 
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has been dissolved by mutual consent. Walter Wardle will continue 
the business. The last day for receiving proofs in the estate of Gilbert 
Jackson aod David Smith (trading as Jackson and Smith), electrical 
engineers, 6, Annetwell-street, Carlis'e, is May 24; Mr. K. J. Hough, 
official receiver, 34, Fisher.street, Carlisle. The estates of Brown, 
Ssott, and Co, electrical and engineers’ furnishers, 1964, St. Vincent- 
street, Glasgow, and Robert Fyfe Barr, jun., electrical and engiveers’ 
furnisher there, the sole partner of the firm, were sequestrated on 
May 4 by the Sheriff of Lanarkshire at Glasgow. The meeting to elect 
the trustee and commissioners will be held on May 18 at the Faculty 
Hall, St. George’s-place, Glasgow. To entitle creditors to the first 
dividend, their oaths and grounds of debt must be lodged on or before 
Sept. 5. All future advertisements relating to this sequestration will 
be published in the Edinburyh Gazette alone. Creditors of Lionel 
Joseph Allbright, cani ying on business as Allbright and Oo., 30, 
Regent-circus, Swindon, Wilts, electrical engineers, who have not 
already assented to the deed, or sent in their claims, are regaired to 
send particulars of their debts and claims to John Baker, Eldon.stieet, 
South-place, Finsbury, E.C., to-day. The final meeting of the 
Coventry Lighting and Eogineering Company, Limited, will be held 
at 25, Bayley-lane Coventry, on June8 at 11 s.m The final meeting 
of the Tramway and General Appliances Company, Limited, will be 
held at 7, Waterloo street, Birmingham, at 3 p.m. on June 7. The 
Blake-Morscher Electrical Ore Separator Syndicate, Limited, is to be 
wound up voluntarily. Mr. David Stobie Whitelaw, 20, Copthall- 
avenue, London, E.O., has been appointed liquidator. The final 
meeting of the members of the Electrical Lumiscriptor " Company, 
Limited, will be held at 10, Walbrook, London, E.C., at 11 a.m. on 


June 15. 
PROVISIONAL PATENTS, 1904. 
| May 2. 
10019. Improvements in dynamo - electric machines. The 


British Thomson-Houston Company, Limited, 83, Cannon- 
street, London. (The General Electric Company, United 
States.) 

Improvements in speed-limiting devices. The British 
Thomson - Houston Company, Limited, 83, Cannon-street, 
London. (The General Electric Company, United States.) 

Improvements in automatic fluid- pressure brake 
systems. The British Thomson-Houston Company, Limited, 
83, Oannon-street, London. (The General Electric Company, 
United States.) i: 

Improvements in and connected with electric cables 
Allan Berlin, 6,  Lord.street, Liverpool. (Complete 
specification. ) 

10055. Improvements in supports for electric or other 
conductors especially suitable for use in mines. 
Callender's Cable and Construction Company, Limited, and 
John Charles Augustus Ward, 24, Southampton-buildings, 
Chancery-lane, London. 

10058. Improvements in electric switches. The General Contrasts 

Company, Limited, Edward Samuel Cook, aud William 
Howard Chipperfield, 149, Strand, London. (Complete 
specification.) 

Improvements iu or relating to regulating sockets for 
electric lighting, heating. or power purposes. Louis 
Francis Bogia, jun., 111, Hatton-garden, London. 

10073, Improvements relating to electric telegraphy. Sidney 

George Brown, 7, Southampton- buildings, Chancery-lane, 
ndon. 


10020. 


10021. 


10036. 


10970. 


10079, Au improved electrical system and means for directing 
the training of searchlights and the like. Willie 
Dickson Kilroy, 1,.Queen Victoria-street, London. 

10080. Au improved system and apparatus used therein for 
the distribution of electrical energy over a large 
sub-divided area. Albert Edgar Tanner, 1, Qieen 
Victoria-street, London. 

10081 Improvements in electric meters. Robert Francis 


Venner, 1, Queen Victoria-street, London. 


May 3.. J 


10119. An improved method of and means for adapting 
i electric candies to sconces and the liue. Charles 

Olare Regnart, 29, Auson-road, Oricklewood, London. 

Improvements in and relating to electrical conductors. 
Percy Alan McGeorge, 77, Chancery-lane, London. 
(Complete specification. ) 

An improvement in the provision of an automatic 
electric brake on cars operated by electricity from 
an outside source of current. Jos ah Niyers, The 

| Poplars, Duffield, Derbyshire. 

10172. Improvements in dynamo-olectric machines. Oliver 
Imray, Birkbeck Bank-chambers, Southaripton-buildings, 
Ohancery-lane, London. (Bullock Elcotric Manufacturing 
Company, United States.) (Complete specification. ) 

10173. A combined e‘ectric switch and plug connector. 
William Hodges Warren and Charles Ernest Hunter, 
Birkbeck Bank-chambers, Southampton-buildings, Chancery- 
lane, London. (Complete specification. ) 

10182. Improvements in or relating to means or apparatus 
for conveying current to electrically - propelled 
vehicles on railways. Charles Hesterman Merz and 
Albert Henry Marshall, 46, Lincoln’s-inn-ficlds, London. 


10149. 


10147. 


10183. Improvements in or relating to current-collecting 
apparatus and overhead frogs for use with 
electrically-operated tramway and railway vehicles. 
Charles Hesterman Merz and Albert Henry Marshall, 46 
Lincoln’s-inn-fields, London. 


May 4. 


10210. Improvements in eleotric traction on a shallow 
conduit system. Samuel Green Bennett, Olyde House, 
Heath Town, Wolverhampton. 

10242. Improvements in  high-tension electric current 
switches. The British Thomson Houston Company, 
Limited, 83, Cannon-street, London. (The General Electric 
Company, United States.) 


F4 


10248. Improvements in vapour eleotric apparatus. Edgar 
Alfred Carolan, 85, Oannon-street, London. (The General 
Electric Company, United States.) 

10244. Improvements in vapour eleotric apparatus. Edgar 
Alf.ed Oarolan, 85, Cannon-street, London. (The General 
Electric Company, United States.) 

10945. Improvements in vapour electric apparatus. Edgar 


Alfred Carolan, 83, Oannon.street, London. 
Electric Company, United States.) 

10246. Improvements in vapour eleotric apparatus. Edgar 
Alfred Carolan, 85, Osnnon.street, London. (The General 
Electrie Company, United States.) 


(The General 


10247. Improvements in vapour electric ap . Edgar 
Alfred Ourvlan, 83, Oannon.street, London. (The General 
Electric Company, United States.) 

10248. Improvements in vapour electric apparatus. Edgar 
Alfrd Carolan, 83, Cannon-street, London. (The General 
Electric Company, United States.) 

10249. Improvements in vapour electric apparatus. Edgar 
Alfred Carolan, 85, Cannon-street, London. (The General 
Electrie Company, United States.) 

10250. Improvements in vapour electric apparatus. Edger 


Alfred Carolan, 85, Cannon-street, London. 
Electric Company, United States.) 

10276. Improvements in electric block signal systems. Towy 
Silvene, 55, Ohancery - lane, London. (Complete 
specification, ) 


‘The General 


May 5. 


Improvements in the method of and means employed 
for supporting and connecting the trolley wires of 
overhead electric systems. James Haydeck and 
Thomas Smith Jones, Penny Back-chambers, Halifax. 

Improvements in vapour eleotric apparatus. Edgar 
Alfred Carolan, 83, Cannon-street, London. (The General 
Electric Company, United States.) 

Improved construction of mounting of trolley arms 
for collecting electric energy from overhead cables 
for electric traction. Edwin  Burbrsge Phillips and 
Thomas Cresswell Parkin, 22, Southampton-buildings, 
Chancery-lane, London. 

10364. A new or improved method of and means for 
electrically propelling toy cars and the line. 
Frederick Otto Trautmann, jun., 9, Regent-street, London. 

10370. Improvements in or relating to secondary or storage 
battery plates. Alfred Julius Boult, 111, Hatton-garden, 
London. (Oarroll Potter, United States.) (Complete 
specification. ) 

10391. Improvements in or connected with electrical time 

cut-outs for controlling railway barriers and the like. 

Franz Neugebauer, 40, Ohancery-lane, London. (Complete 

specification. ) 


10308. 


10341. 


10356. 


May 6. 

10406. Improvements in and relating to sparking plugs for 
electric ignition for internal-combustion engines. 
Frederick Treeby Reid, 177, Sidwell-atreet, Exeter. 

10429. Improvements in or conuected with electric incan- 
descent lamps. William McAuslane, 6, Lord-street, 
Liverpool. 

10430. Improvements in electric cables, Alfred Whalley and 
Ernest Alfred Bayles, ‘‘ Ashville,” Helsby, Ohester. 
(Complete specification. ) 

10448, Improvements in electric ignition coils and the like. 

Samuel Henry Halford, Ernest Shouls, and Samuel Bridg- 

water, 45, Gibson-square, London. EE l 

Improvements in and relating to electric switches. 

The British Thomson-Houston Company, Limited, 83, 

Cannon-street, London. (The Genera Electric Compeny, 

United States.) 


Improvements in and relating to alternating-current 
electric motors. The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London. (The General Electric 
Company, United States.) | 

Improvements in and relating to alternating-current 
electric motors. The British Thomson-Houston Company, 
Limited, 83. Cannon-street, London. (The General Electric 
Company, United States.) 

Improvements in and relating te electric switches. 
The British Thomson-Houston Company, 83, COannon- 


street, London. (The General Electric Company, United 
States. ) 


10156. 


10457. 


10458. 


10460. 
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10459. Improvements in electric control systems. The British 
Thomson. Houston Company, Limited, 83, Cannon street, 
London. (The General Electric Company, United States.) 

. 10461. Improvements in multiple switch rheostats. The 
British Thomson-Houston Company, 83, Cannon-street, 

London. (The General Electric Company, United States. 

10488. Improvements in earthing devices applicable to 
lightning arresters and the like. Isidore Berra:d 
Birnbaum and Francis George Bell, 322, High Holborn, 
London. 

10492. Improvements in electrical measuring instruments. 
David King Morris Keneln Edgcumbe and Edgar Isaac 
Everett, 151, Great Saffron-hill, London. 

MAx 7. 

10502. Improvements in prepayment 

bert Constantine Griesbach, 
Birmingham. 

10503. Improvements in trolley wheel spindles for electric 
tramway oars. William Austin Entwistle, Moor Hou-e, 
Mirfield, Yorks. 

10511. Improvoments in commutator brush-holders. WIlli an 
Heap and William Alfred Barnes, 55, Market-street, 
Manchester, 

10551. Improvements in the arrangement of electric motors 
in or on electrically-driven vehicles. Frarz Kriz k, 
46, Lincoln's-inn.fielde, London. 

10559. Improvements in galvanic batteries. Siemens Bros. ani 
Co., Limited, and William Frederick Eichenauer, Birk beck 
idus DNE Southampton - buildings, Chancery - lane, 

ndon. 


electricity meters. 
Holly-lane, Erdington, 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published May "i, 1904. 


1903. 

9604. Dynamo-electric machinery. Mawdeley. 

9821. Device or devices for locking incandescent electric 
lamps to their holders, Holl and Sir Hiram Mazin 
Electrical aud Eoginee: ng Company, L nated. 

9998. Electric arc lamps. Norballe and Fulkes. 

10071. Actuating mechanism for secondary electric clocks and 
other intermitting!y electrically-impelled apparatus. 
Justice. (Morse.) 

10667. Electric conductors or cables. Brown. 

11729. Winding forms for coils for dynamo-electric machines. 

Carolan. (General Electric Company.) 

Multi-carbon electric arc lamps.  Eokstein and Angold 

Electric selecting, or selecting and signalling, systems 
for communicating between a central or main station 
and various other places or sub-stations, and tor 
performing various operations at such places or sub- 
stations. Sheehy and Cui phey. 

13911. Automatic electric circuit breakers. Reynders, Auel, 
Alexander, and Spurrier. 

Automatically reversible dynamo to give a constant 
voltage irrespective of speed. ari. 

14170. Starting means for gas or vapour eleotric apparatus 
such as mercury vapour lamps for lighting or other 
purposes. Le Tall. (Cooper-Hewitt Electric Company,) 

Gas or vapour electric apparatus such as mercury 
vapour lamps for lighting or other purposes. Le 
Tall. (Cooper-Hewitt Electric Compsny.) 

14373. Illumination of railway or like signals by electric 


12146. 
13674. 


14067. 


14171 


incandescence lamps. Siemens Bros. and Oo., Limited, 
and Ferreira. 
14598. Electric motor-driven machine tools. Carolan. (Gencral 


Electric Company. ) 

Mounting electrical fittings on or in metal bases, frames, 
and cases. Eckstein and White. 

14908. Electric contacts. Prestwich and Lea. 

17431, Electric joints or connections for railway trains. 
Sivelsohn. 

Electric lighting. Limme. (Date applied for under Inter- 
national Convention, Sept. 29, 1902. ) 
Telphers. Siemens Bros. and Co., 

Te) pherage Company. ) 

26242a. Controlling vehicles propelled electrically from a 
distance. Siemens Bros. and Co., Limited. United 
Telphersge Company.) (Date applied for under Patents 
Rule 9, Dec. 1, 1903. ) 

26595. Eloctric igniting apparatus. 
Jilek. 

26773. Arc lamp with 
carbons. Carbone. 

26848. Telephone systems. Fairweather. 
Telephone Manufacturing Company.) 

27153. Electric signalling apparatus. Mitscherling. 

28051. Synchronising apparatus for dynamo-electric machines. 
Lincoln. (Date applied for under International Conven- 
tion, Dec. 29, 1902.) 

28782. Xleotric sectional furnaces. Fimer. 
under International Convention, May 28, 1903.) 


14877, 


20128. 


Limited. (United 


Schafller sete Glousl and 


convergent downwardly dirocted 


iSsromberg Carlson 


(Date applied for 


1904, 

194. Apparatus for electrically transmitting, receiving, and 
checking signals, orders, and the like. Barbara. 

3660. Magneto-electric ignition gear for internal-combustion 
engines. Hennig. 

6333. Strut piece for electric switches. General Contracts 
Company, Limited, Oook, and Chipperfield. 

6678. Electrical conductors and coils. Anderson. (Date applied 
for under International Convention, April 30, 1903.) 

1702. Electric toy motors. Broad. (Date applied for under 
International Convention, Oct. 5, 1903.) 


COMPANIES’ STOCK AND SHARE LIST. 


Name. 


Commercial and Industrial.— £ g 


Alliance Electrical Co.,5 per cent. Cum. Pref., Nos. 1-70,000 
Aron Electricity Meter p.c. Cum. Pref. Shares, 1-125,000 
British Insulated and Helsby Cables, Ord., 1-100,000 .... 
6 per cent. Cum. Pref., 1-100,000 
—— — 44 per cent. Mortgage ‘Debentures 1 
British Thomson-Houston Co., 44 per cent. 1st Mort. pida 


ec. „%% „% % „% % „% „% „%%% 


Stock, Regs. ð Kd ⁊ð v ͤ⁰ꝛ a eniee eae 101-103 
British Westinghouse Elec. and Manut., 6 per cent. Pref., 
, nebo wa Gene EV ERR Einn T V 5 . 33-4} 
—— per cent. Mortgage Debenture Stock .......... Rn bs 90- 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731 . 8 11 
—— Non. Cum., 6 per cent. | Aper me er à .. 2! 
44 per cent. lat Debenture Stoc... 100 .. 9% 
44 per cent. 2nd Debenture Stock .............. 100 93- 
Callender’s Cable, Debentures ...................... eee 100 104-108 
Gant; 8 5 104-114 
5 per tent ja. amr ironie s ⁵ 5 . 654-53 
Crompton and Coo. $ aa 13-21 
5 per cent. Debent urs eere 100 .. 96-99 
Edison and Swan United, “A” "Shares, 1-99,261 .......... 3 i 
'* A” Shares, 01-017, 1S9 sss 6 .. 3-14 
5 per cent. Debent uren. 100 74-19 
4 per cent. Deb. Stock, Red. .................... 100 72-71 
Electric Construction, Limited, Nos. 1 to 112,100 ...,..... 2 13-18 
7 per cent. Cumulative Prell. 2» 99.1 
4 per cent. Perp Ist Mort. Deb. . Re -1C0 
Ferranti Limited, 5 per cent. Ist Mort. Deb. Stock, Red. 100 .. 90-95 
Gereral Electric Compan (19C0), 5 pcr cent. Cum. Pret... 10 — H 
4 per cent. 1st Mort. Deb. Stock ................ . 0 — 83.8 
W. T. Honlcy's Telegraph Works, Ordinary .............. 5 .. 114-12} 
44 per cent. Preference ........................ 8 — Fi 
44 per cent. Debenture2s»Os 100 .. 107111 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 198.103 
4 per cent. Debenturee ss 00 .. 1 
Parker, Thos., Limited, Ordinary ........................ 10 .. ULM 
Telegraph Construction and Maintenance................ 18 .. -57 
5 pet cent. Bonds e«6095856€*909000€4500600600020009 ae ae -s 100 a 101-104 


Eleetrie Lighting and Supply.— 


Blackheath & Greenwich District Ordinary 1, 201-101. 0 1 d- 
44 per cent. Deb. Stk. Certa., Red. and Conv. .. 100 ~ 115-12 
Bournemouth and Poole, Ordinary ....................-* — 113-123 
44 per cent. Cum. Pret., 7, 5.00 10 . 94:10 
6 per cent. Cum. Second ret, 15,001-22,500 .... 10 104-114 
4} pe per cent. Debenture Stock, Bed... osos 100 — 101104 
Bromley (Kent) Electric Light and Power Co., 44 per cent. 
lst Debenture Stock, Reet 100 .. 100-103 
Brompton and Kensington, Ordinary F 6 — 103-11 
cent. Preference 6 — 104-1 
Calcutta Kies ectric I Ro X MM Ordinary, Nos. 1-40, 00 a = d 
Cambridge eri Supply € Company, Ltd., £10 Ord. . 8 æ 2124] 
Central Electric "piae 4 per cent. Guar Deb. Stock 100 — 107-110 
Charing ries and ln 1-70, ouʒ;,.,;& 5 — 74-73 
i cent, Cum. Prei... 5 a 5-54 
ty Undertaking,” rm p.c. Cum. Pref., 1-40,000 15 = us 
4 per 1 95 Debenture Stock, Red. (Prov. "Certa.).. — 102104 
Chelsea Electricity Bupply 3 Seat P IET IONS RE 64-63 
44 per cent. Debenture2sss 100 . 107.110 
City of Lon on, 6 % % „% %%% „ „„ „„ % „%% „% %% %% %% %% %% % „% „ „% 0 0 10 = ] -11 
—— 6 per cent. Cumulative Pref. .................... 10 . 15-14 
5 per cent. Debenture Stock .................... 109 - - 
per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) .. — 101-104 
County of Padon and Brush Provincial, isum d PAN - 78 
6 per cent. Cum. Pref. .........s.sbesesesoescesco - 11-12 
per cent. Debentures Prov. Certa, All Rd. 100 = 106-109 
Edmundsons’ Electricity Corporation, Ordinary, 1-50,000.. 65 
6 per cent. Cum. Pref. ........csccccccccccccccce iod € 014 
cent. First Mort. HHV! · tivo os — 104-107 
Election Tractn. Co. of Aust., Eh: 6 p.c. Om. Pf., 1-30, 600 8 — Da 
5 per cent. de 3 - . 
Folkestone Electric Supply, Ltd., “Ord Nos. 1· 10, 000 5 — 546 
r cent. k, Red. 2 2 2 „ „ eoeevece 100 oan 100-103 
Kenzingto ing, imi Ti Lid Ord., 74 6L n 
ens n Elec. = e 
per cent, Dehantnre Stock ETS ie iod 
Kensington acd Knightsbridge and Now! otting Hill ........ 100 . 102-105 
Kidderminster and Dist. Elec. Lighting and Pref. 10 93-104 
London Electric, Ordinary .................. cce —½ TN 11-14 
6 per cent. Fre.... arae exe 5 — -5 
4 per cent. lat Mortgage Debenture Stock, Red... 100 -b8 
Metropolitan Ordinaa r. 10 — 19 20 
44 per cent. First Mortgage Debent ure Stock. . 100 — 108-113 
34 per cent. Mortgage Debent ure, Rede. 100 .. 95-98 
Newcastle- opon Tyas Electric Supply, Ordinary ........ 5 — 83-101 
N tting aimee Electri "Lighting 66 „ %%% %%% „„ „% 6 „ 0 4 ee 75 re 
0 c Lighting .......ssscsessssseecossso ee . 
4 per cent. First Mort. Debe ,Nos. 1-500 (Reg.) .. ea 310 
Oxford Electric, Ordinary, 1-96 ana +. -14,510............ 108 Sa 01.53 
4 per cent. Debenture Stock ................. 100 £8.101 
Royal Electrical Company of Montrea. 3j per cent. First 
Shares Mortgage Debentureess 1 č 98-101 
Smithfield Markets Electric Supply, Ltd., mrd.,1-12000.. 5 3-34 
4 per cent. Debenture Stock .............. eee 100 — B5-9U 
3outh London, Ordinary ......................-e eene "d 14.18 
dti. James's and Pall Mall, Ordinary, 101-20,080 . se O 14- 
7 per 72 70 FF! pc Po 6 — 8-9 
—— 54 per cent. Deebhꝛbꝛbh i c cece ccccns 100 . 87-100 
Urban Electric Supply Co., Ordinary, 8-30,007 .......... 5 . 48-41 
5 per cent. Cumulative Preference, 50,001-80,000 5 43-4 
Westminster, Ordinary e 6 „„ „ „ „ „60 9.9 Of 9-5 9.9 Qe 6 = 124-1 d 
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Name, pn Las price. Name. E 5 Last price 
l £ 2 
Eleetrie Rallway 8.— £ 8 Oork Meno Tram ways dr Lighting Oo., Ordinary...... 19 e 1125 
Ordinary 0820602808008 68888602868 20 26 ms OO BO ko 92-95 per cen 9.0 €.0 6 € 68 9.9 6 0 0.0 6 O 0.8 6.8 09.9 04 6 DJ bg 
8 Pref. e€e*4(400v900€00680000006000060000900€00900 9.0 100 = 98-101 — MÀ 4 r cent. Debentures . *€*60690€60909*600000000909 de 08 68 Ce 100 [1 1CO 101 
— deferr 26 6 „% %%% %% %% %% „% %% „%% %„„%r » % . 100 = 85-88 Savus Ua ane Poe Hoe Ord., AO in 3 = p 
Deb. Btook (Prov Script Oerts., a). 100 . 110-113 & per cent. Pref., Nos. within „ e 
City and LI London t (Prov. Sortpt Geria., f paid). 100 . 50-52 per cent. Mort. Debe., 1-5,000, Bed. .. . . 100 = 1815 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
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Includes maintenance of permanent way and Proportion of profits paid to the tramway companies for term of unexpired lease. 
b Per mile of single track. o Include rail and tram. Including deprecation / Including One section of horse traction, g 1905 k Half-yoar's figures, 
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NOTES. 


. The Institution Presidenoy.—The arrangement in 
regard to a president-elect, of which we gave particulars 
in our issue of the 6th inst., is to be a permanent one. It 
was formally decided last night to amend the articles of 
association accordingly. 

The Metric System.—The Select Committee of the 
House of Lords on the Weights and Measures (Metric) Bill 
completed its sittings last week, and the measure with 
amendments having been passed by the House in com- 
mittee, has been reported. 

Electric Fog Signals.—Mr. Gerald Balfour has stated 
that the Board of Trade will be glad to have an opportunity 
of considering detailed information in reference to an 
electric bell substitute for the old style of fog signal. The 


Board of Trade have called the attention of railway com- 


panies to the question of adopting some mechanical system 
of fog signalling, and some of the companies are making 
experiments. 

Wireless Telegraphy.— The installations of wireless 
telegraphy in France, which have hitherto been controlled 
by the Navy Department, have entered upon a commercial 
phase. They have been transferred to the Minister of 
Posts and Telegraphs, who will use them for Government 
purposes generally, while two of the stations will be placed 
at the disposal of the public for private business. Two 
new stations have just been completed in the environs of 
Paris, which will also be used for private business, besides 
acting as training schools for operators. 


The American Institute.— We have received the 
Transactions of the American Institute of Electrical 
Engineers for March. The number contains papers on 
“Gas Power for Central Stations,” by Mr. J. R. Bibbins, 
with discussion; ‘Conductivity of the Atmosphere at 
High Voltages,” by Mr. H. J. Ryan, with discussion ; 
“ European Practice in the Construction and Operation of 
High-Pressure Transmission Lines and Insulators,” by Mr. 
'G. Semenza, with discussion ; and “Notes on Flywheels,” 
by Mr. A. S. Barnes, jun., to be read at a forthcoming 
meeting. 

Aro Works Engineering Society.—The first annual 
meeting of this society, conducted in connection with 
Messrs. Crompton and Co.’s works, Chelmsford, was held 
on the 11th inst., Mr. S. L. Brunton presiding. It was 
reported that the membership had now reached 122. The 
average attendance at the lectures and visits to engineering 
and electrical works had been 42. Colonel Crompton, C.B., 
was re-elected president, and Mr. Brunton was appointed 
Chairman of the committee. Mr. T. M. Mundle was elected 
hon. secretary in place of Mr. C Crompton, resigned ; and 
Mr. L. O. Ilbert was appointed assistant secretary. A vote 
of thanks was passed to Mr. Crompton for his services 
daring the past year. 


North-East Coast Institution of Engineers and 
Shipbuilders.—We have received the April number of 
the Transactions of the institution, which contain Mr. Max 
Wurl's reply to the discussion on “Technical Education in 
Germany; the continued discussion on Mr. J. H. Heck’s 
paper, The Construction of Stability Cross Curves for 
Balanced Paper Sections,” with Mr. Heck’s reply; papers 
on “Technical Education, with special reference to the 
Admiralty System,” by Mr. B. C. Laws, with discussion ; 
“ Longitudinal Engine - Room Bulkheads in Merchant 
Vessels, in relation to Transverse Stability when Bilged," 
by Mr. F. H. Alexander, with discussion; and Automatic 
Governing of Marine Engines,” by Mr. H. M. Wilson, with 
‘discussion. 


and Joseph Petit. 


Wireless Telegraphy Installation.—Some par- 
ticulara have been given to the German Press by Count 
Arco of the installation of wireless telegraphy for the 
course of the Gordon Bennett race which is to take place 
in Germany, and we see from Der Motorwagen that there 
will be three stations equipped after the field telegraph 
type used for military purposes, in which the current is 
created by means of 4-h.p. Benzin dynamos. The 
aerial conductor, both for receiver and transmitter, will 
not take the form of poles, but when there is & wind kites 
will be used. When there is no wind a small balloon, 
filled with about five cubic metres of hydrogen, will be 
used. The stations are only to be employed for sending 
news during the progress of the race. The receiving station, 
which is near the post office, will have a mast to carry 
the upward wire. The distance between the stations is 


45 miles and 15 miles respectively. 


The Influence of Complex Ions on Eleotrolysis 
by an Alternating Current —A paper on this subject 
is contributed to the Comptes Rendus by Messrs. A. Brochet 
The authors show that the presence of 
complex ions is not necessary to the action of an alternating 
current, mentioning in support many cases where an 
alternating current produces changes in the composition 


| of a liquid, although the formation of complex ions 


is excluded. In all these instances, one or more 
of three phenomena are observed: (1) the evolu» 
tion of electrolytic gas; (2) dissolution of electrodes ; 
(3) oxidation or reduction. A few cases were examined 
where complex ions were present which are not decomposed 
by the ordinary continuous current. It was found that 
iron, cobalt, and platinum dissolve easily in aqueous 
potassium cyanide under the influence of an alternating 
current, giving potassium, ferrocyanide, cobalticyanide, and 
platinicyanide respectively; if, however, the metals are 
used as anodes, solution does not take place. 

Competitive Boiler Tests.—In the note in our 
last issue on the above subject, we gave some details of 
some trials made at Los Angeles on boilers of the Babcock 
and Wilcox and Stirling types respectively. The remarks 
as to the percentage of moisture in the steam produced 
were misleading, as for this expression dryness of steam 
should have been used. The actual figures on the test 


were as follows : 
Percentage of Rate of 
moisture in evapora- 


steam. tion. 
Test No. 1... Babcock and Wilcox 0:21 3 85 
Stirlin 0:56 5:58 
Test No. 2... Babcock and Wilcox 0°14 4:52 
Stirling 052 4-55 
Test No. 5 ... Babcock and Wilcox 016 5 86 
Stirlin 0 58 5 68. 
Test No. 4... Babcock and Wilcox 0:14 711 
Stirling 0:69 6 94 


From the above it will be seen that the Babcock and 
Wilcox boiler gave drier steam on every test, 

Overhead Electric Light Wires.—While the 
carrying of electric light wires overhead is much cheaper 
in first cost than placing them undergrouad, the cost of 
maintenance is higher, and there is much more chance of 
interference. An example of this has recently been 
furnished at Wellington -(New Zealand), where the intro- 


duction of electric tramways has involved extensive alterg- _ 


tions both in the overhead electric lighting wires and also 
in those used for the telephone service. Both these systems 
of wires have needed to be raised, ao as to avoid fouling the 
trolley wire which is now being installed for the tramways. 

The cost of elevating the telephones and electric light wires 
has been estimated at £5 000, but competent judges are 
stated to consider this rather low. In Auckland the cost 
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was £8,000 though there the tramway system covers a larger 
area. The wires are to be raised by the Telegraph Depart- 
ment and the Electrical Syndicate, the Corporation beariog 
the whole of the cost. "The present height of the telephone 
poles is 35ft., and those which are to replace them will be 
40ft. high. The work is being executed with all dispatch. 
Production of Mica.—<A return issued by the United 
States Geological Survey indicates that the total quantity 
of mica produced in the country during 1902 was of the 
value of dome £23,000, of which plate mica (167 tons) 
represented about £17,000. The increase in the produc- 
tion of plate mica during the last three years is attributable 
to the increasing quantity of small-sized discs and rect- 
angular sheets that have been cut for electrical pur- 
poses. For stoves, the use of mica declined greatly during 


the year. There was a falling off in the production of 


scrap mica, the amount produced being only 1,150 short 
tons, valued at £2,921. The mineral is largely imported 
from Indis, and also from Canada, the inorease in imports 
actually exceeding the total quantity of mica produced in 
the States. Many of the mines are owned by small pro- 
ducers, and when the mica in these begins to give out, or 
is poor, they have no means to carry on much dead work, 
and have no other deposit to help fill out the deficiency, 
Operations have been conducted in California, Nevada. 
Maine, Alabama, and Georgia, but in some of these States 
good deposits that are known to exist are not available on 
account of the difficulties of transportation. 

The Institution's Visit to America.—The Institu- 
tion has issued to members a circular informing them that 
it is proposed that the party for the forthcoming visit to 
America should sail on Aug. 25 from Liverpool by the White 
Star s.s. “ Republic,” this being the only steamer on which 
. accommodation for the whole number can be found. The 
“ Republic” is due at Boston on Sept. 2, and particulars of 
the programme that has been arranged were given in our 
issue of the 22nd ult. The programme extends to Sept. 24, 
when the party will disperse, some returning to Eogland 
by that day's steamer, others remaining till a later date. 
The estimated cost, including first-class fares and ordinary 
-hotel expenses, with a contribution towarde the expenses 
of the Institution, will be about £80. For incidental 
expenses, such as gratuities, which are under the personal 
control of the individual, but not including wines, a further 
sum of at least £10 should be allowed. Special arrange- 
ments will, where possible, be made for the comfort and 
entertainment of ladies, who are cordially invited. As it is 
necessary to complete arrangements without delay, members 
are requested to return an immediate reply on the form 
accompanying the circular, stating whether they propose to 
participate in the visit, and the amount of accommodation 
they desire reserved. 

Municipal Tramways Association.—A meeting of 
the Managers' Section was held at Bradford on the 12th 
and 13th inst. The subjects discussed on the first day 
consisted of Top- Covered Cars," Magnetic Brakes,” and 
“ Bogie v. Single-Truck Cars,” introduced by Mr. C. R. 
Bellamy (the president), Mr. John Young, and Mr. J. M. 
McElroy respectively. A description of the Bradford tram- 
ways was given by Mr. C. J. Spencer, under whose guidance 
the system was inspected. The members were entertained 
to luncheon by Councillor James Hill, the chairman of 
the Bradford Corporation Tramways Committee. On the 
following day discussions were held on “Conduit Tram- 
ways, Sand Drying,” Track Maintenance,” and The 
Removal of Snow,” the second and last subjects being intro- 
duced by the President, and the first and third by Messrs. 
A. L. C. Fell and J. B. Hamilton respectively. Sub- 
sequently, the members of the committee, which consists of 


Messrs. C. R. Bellamy, A. Baker, J. Young, J. Dalrymple, 
and J. M. McElroy, and Councillor Smithson, considered 
the question of the standard system of tramway accounte, 
which was also the subject of a joint meeting with the 
representatives of the Institute of Municipal Treasurers 
and Accountants. The proceedings terminated with a 
meeting of the executive. 

Canadian Patent Law.—In a memorandum published 
by the Dominion Government with reference to recent 
amendments to the Patent Act, it is stated that patentees 
must, in general, commence manufacture within two years 
of grant, under penalty of forfeiture. By Section 7, 
however, an exception is made in the case of patente 
which, from their nature, it would be unjust to subject 
to such a rule. The Commissioner of Patents has issued 
a circular defining this class as consisting of patents for 
an art or process ; patents for improvements on a patented 
invention, when both patents are not held by the same 
person ; patents for certain appliances or apparatus in con- 
nection with railways, telegraph, telephone, and lighting 
systems, and other works usually under the control of 
public or large private corporations, and which appliances 
or apparatus cannot be installed or constructed without 
the consent of such corporations; and patents for inven- 
tions which are manufactured or constructed only to order, 
and are not, according to custom, carried in stock.” It 
is reported, rather significantly, that the Patent Office is 
inundated with applications seeking the benefit of this 
saving clause. The principle is quite in accordance with 
equity ; ; the danger lies in laxity of interpretation, which 
it is reassuring to see the authorities appear to be 
conscious of. 

Honorary Members, Inst.E.E.—At the last meeting 
of the Council of the Institution of Electrical Engineers 
Major-General C. E. Webber, R.E. (retired), C.B., was 
elected an honorary member of the Institution. We have 
to congratulate Major-General Webber on his being added 
to the distinguished list of honorary members of the 
Institution, and we are exceedingly pleased to see that the 
Council have fittingly recognised the services rendered by 
him to the profession at large. Major-General Webber was 
one of the original members of the Institute of Telegraph 
Engineers, and he has taken a most active part in the 
subsequent development of electrical engineering. His 
work has been of a much more general character 
than that of any other member we know. Com- 
mencing as a telegraph engineer, he did a great 
deal of pioneering work in electric lighting, being 
responsible for the early stations laid down by the 
Chelsea Electric Lighting Company, and also for the first 
work carried out by the City of London Electric Lighting 
Company. He has been interested in telephone engineer- 
ing, and throughout his career has always placed his expert 
knowledge at the service of his fellow-members of the 
Institution. It is most appropriate, therefore, that he 
should be added to the list of honorary members, which 
now includes five other distinguished engineers—namely, 
Dr. Henry Wilde, Lord Kelvin, Dr. J. Wilson Swan, Mr. 
E. Mascart (Membre de l'Institut de France), and Prof. 
Antonio Pacinotti, of Pisa. 

Edison Storage Battery.—At the end of last month 
Mr. R. A. Fliess, who is the head of the testing department 
of the Edison Storage Battery Company, delivered a lecture 
on this subject before the New York Electrical Society. He 
gave some information as to the more recent types of these 
cells, which emphasises the conclusions independently 
arrived at by English experts. He showed that the "E" 
type of cell could be discharged at five times the normal 
rate without the ampere-hour capacity being reduced. This 
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type of cell contains 18 plates—six being of iron and 
18 of nickel. With a 30 ampere discharge rate this is 
equal to 15:56 watt-hours per pound. The Edison accumu- 
lators are now being manufactured in three sizes—i e., with 
outputs of 110, 165, and 275 ampere-hours. The first cost 
of the battery is still high, being almost twice that of a 
lead accumulator of equal capacity. On a four-hour 
discharge rate Mr. Fliess claimed for the Edison cell 
from 55 to 60 per cent. energy efficiency, as against 
75 per cent. for a good lead battery. At the higher 
discharge rates, however, the position is reversed, as with 
five times the normal rate of discharge the energy efficiency 
of the Edison cell only falls to 44 per cent. In the case of 
a lead cell it would fall to 38 per cent. The advantages of 
the high rates of discharge were fully dealt with in the 
lecture. In conclusion, Mr. Fliess gave information as to a 
trial on the roads of a battery of accumulators covering 
5,000 miles, after which the cell gave over 13 per cent. 
greater capacity than it had done before it went into the 
vehicle. 

Electrical Development in Mexico.—The com- 
mercial advancement of Mexico under President Diaz has 
been indeed remarkable but hitherto, electricity has not 
been one of its features, and numerous manufacturing and 
mining undertakings have gone to the wall because of the 
great cost of fuel. It was manifest, however, that in a 
progressive community, contiguous to the great industrial 
republic, the introduction of electricity would only be a 
matter of time, especially when Mexico’s abundant water 
power is remembered. The consequenee is that the country 
is now undergoing an industrial transition, and applications 
to the Government for powers are of daily occurrence. The 
State and the municipalities are encouraging such enter- 
prise, and several electric lighting plante are in course 
of construction. The Mexican Railway Company con- 
templates electrifying a heavy - grade section of its 
system ; a broad-gauge electric railroad between the 
cities of Guadaljara and Morelia, 120 miles in 
length, has practically been decided upon; a service 
of electric street cars will shortly commence running 
between Saltillo and Villa de Ortega; and an American 
company meditates purchasing at the price of £400,000 the 
concession for the street cars of Hermosillo, with a view to 
electrification and extension. The inhabitants are also 
alive to the advantages of electrical power for other pur- 
poses, and some of the mining concerns have contracted for 
the installation of plants to operate the machinery. It is 
scarcely necessary to state that in many instances Americans 
are responsible for the present state of things, but the 
Mexicans themselves fully appreciate the situation, so that 
the revolution is proceeding by rapid strides. 

EE.V.R.E.—The volunteer corps of the Electrical 
Engineers pass their Saturday evenings in a most sociable 
and most enjoyable way if last Saturday’s Bohemian 
concert is to be regarded as an average specimen. Major 
Erskine presided, and there was a fairly complete 
attendance of officers, non-coms., and men. Owing to the 
presence of ladies, smoking was deferred until after the 
interval, when everybody seemed to thaw a little more in 
consequence. The Entertainment Committee, of which 
Captain J. J. F. O'Shaughnessy is the president, and 
Second-Lieutenant E. J. Sheppard the hon. secretary, are 
to be congratulated upon the excellence of the arrange- 
ments, the prosence of Quartermaster - Sergeant G. 
Applebee no doubt accounting for much as far as the 
staging was concerned. The programme contained items 
instrumental, vocal, and comical, each of which was pre- 
ceded by a roll of the drum. The artistes, many of which 
thoroughly earned an encore, were Mesdames Carrie Tubb 


and Elizabeth Davis, and Messrs. Ramsey, Warren, Marma- 
duke Stone, Miller, Norris; Sergeant Arundel, Corporal 
Hume, Sappers Gervers and Costello. During the evening 
Major Erskine presented a handsome silver cup to Second- 
Corporal Bennett. This was a prize given by Captain Leys 
for the best score in a three months’ shooting competition. 
Major Erskine said that out of a possible 50 points per 
month Corporal Bennett had scored 49, 46, and 48. He had 
been run very close by Second-Lieut. Sheppard and Second- 
Sergt. Bowker, who tied for second place. Next year there 
will be two cups to compete for, another having been 
given by Major Hopkinson. On Wednesday evening the 
vorps made an attack on Hampetead Heath, during which 
the two searchlights came into extensive play. 

New Carben Brush.—Mr. Gisbert Kapp has just 
patented a new type of carbon brush, the details of which 
can be seen in the following illustration, which we take 
from the Elektrotechnische Zeitschrift. The brush is to assist 
in a sparkless commutation in direct-current machines. The 
reversal of current in the conductors, which are connected 
to the commutator’s sections, is influenced largely by the 
resistance of the brush contact. With an ordinary brush 
this resistance increases rapidly, starting from a very low 


value, and becoming infinite at the moment when the 
section of the commutator leaves the brush. Mr. Kapp 
gives a special form to the brush, which increases the time 
during which the variation of this resistance is produced. 
By this means he is able either to avoid the use of a 
reversing field, or to employ a much more feeble one. The 
brush consists of a solid part, K, which serves to collect 
current, and a second part, G, which is honeycombed in 
the manner shown. The diminution of the surface of 
contact thus obtained serves to augment the contact 
resistance at this point, which effect is required. 


Aluminium Electrolytic Condensers.—On April 8 
last Mr. C. J. Zimmerman read an interesting paper before 
the Ámerican Electro-Chemical Society on the above subject. 
In it he described à number of experiments on aluminium 
electrolytic condensers, and some deductions made as to 
the film which is formed on the aluminium plate. By 
means of interference colour phenomena, he has estimated 
that the thickness of these films ranges from 0 000005cm. 
in exceptional cases to 0 00005cm. The disruptive strength 
of this film when the metal is positive to the electrolyte is 
apparently greater than that of mica. Its specific inductive 
capacity is not unity, as has been assumed, and if calculated 
from the above thickness, it would seem to be abnormally 
high for a solid. The author proceeds to give a number of 
curves, taken by means of the oscillograph, to show the 
use of such condensers for rectifying alternate currents 


112 


and also for ascertaining the losses in the same. His con- 
clusions are that, in general, the voltage limit for single cells 
is not much above 150 volts where high efficiencies are 
desired. The efficiencies may range from less than 93 per 
cent. to as high as 97 per cent., according to the operating 
conditions. It ia possible to operate condensers con- 
tinuously at efficiencies above 95 per cent. with pressures 
at 110 volts. The weight, volume, and cost per microfarad 
of single-cell electrolytic condensers are considerably smaller 
than for.equivalent tinfoil condensers operating at the same 
voltages. This great difference is not so marked where the 


voltages rise much beyond those at which single condensers |. 


can operate efficiently, since the energy-storing value of a 
condenser varies as the square of the pressure upon its 
terminals. The electrostatic capacity for 110-volt aluminium 
condensers may be said to be roughly one-quarter to one- 
half microfarad per square inch of aluminium plate in 
the cell. 

Nickel in Magnetic Detectors.—Mr. A. L. Foley 
contributes to the Physical Review particulars of an interest- 
ing research on the use of nickel in the core of the 
Marconi magnetic detector. He used in his experiments a 


ballistic galvanometer instead of a telephone, in order that 
accurate measurements could be obtained of the effect for 
the varying positions of the magnet and core in the electric 
wave detector. His experiments show that the sensitiveness 
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of the detector with a nickel core was not very different from 
that when an iron core was used. The results were given 
in the accompanying curves, in which the distances in 
centimetres is plotted against the deflections of the 
galvanometer. A curve is also given for a mixed core of 
iron and nickel wires. When this was used, the deflections 
of the galvanometer increased as the magnet approached 
the core, even up to the point of contact. It will also be 
seen that the mixed core was more sensitive than an iron 
one. The author concludes with the observation that 
since these electric oscillations appear to “have the power 
of reducing the effects of magnetic hysteresis,” he is testing 
their effect on the hysteresis loss in transformers, armatures, 
etc. Although some experimental work has been done in 
this direction, it is too early to announce their results yet. 

Dynamo Costs.—In connection with the opening 
ceremony of the St. Louis Exhibition, our contemporary, 
the Electrical World of New York, comments on the 
remarkable changes in the construction of electrical 
machinery since the Paris Exhibition., There is a great 
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decrease both in weight and price of dynamos and motors, 
while at the same time their quality and durabiliry has 
not been impaired. To illustrate this, our contemporary 
reproduces the two following sets of curves, taken from the 
data of one of the most successful German electrical firms. 
These curves are plotted to show in two cases the weight 
in kilogrammes per kilowatt, while the others give the cost 
in marks per kilowatt. In reading these curves the error 
will not be appreciable if the cost be considered in shillings. 
In order to make the comparison correct, the kilowatts are 
reduced for all machines to 1,000 revolutions per minute. 
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—» K.W. at 1000 r.p.m, 
The curves show that, as compared with the year 1896, the 
same output is obtained with about half the material then 
used. 

London Trafic Commission.— The sittings of the 
Commission are approaching a close. One more remains to 
be held, on June 2, when the evidence will be completed. 
At last week's sitting evidence was tendered by Mr. E. J. 
Harper, statistical officer to the London County Council, 
who gave a quantity of figures relating to the progress of 
London tramways. In 1881 the mileage run by cars was 
9,722,678, and the number of passengers carried was 
71,509,859; for 1903 the corresponding figures were 
54,771,582 miles and 336,800,596 passengers. The increase 
of passengers per car mile illustrates the traffic created 
by new services, the figures for 1881 and 1901 being 
7:35 and 10°46 respectively. In 1902 the number 
for the County Council’s trams was 11:56, the fall in 
the following year being due to the temporary dislocation 
caused by the electrification scheme, Witness favoured the 
extension and electrification of tramways. He had come to 
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the conclusion that, on the whole, the receipts from 
workmen's tickets in London, even where issued at the 
lowest fares, not only paid all working expenses, but left a 
margin. Mr. C. A. Brereton, partner with Sir John Wolfe 
Barry, submitted a scheme for a street 140ft. wide, with 
electric tramways and railways underneath, from Bays- 
water-road to Whitechapel-road. The tramways would run 
in subways, and a continuous footway would be constructed 
along the side of each line, to which access would be 
obtained at intervals from the roadway. The electric 
railway would be under one side of the roadway and the 
tramway under the other side. The railway would connect 
the main lines at east and west ends of the route. The 
north and south route would be from the Elephant and 
Castle to the Holloway- road, and would cross the river by 
means of a new bridge west of Blackfriars. The total cost 
of the east-to-west route would be £6,125,000, and that of 
the north-to-south route $2,550,000, exclusive of land, 
which for the former would cost about £11,293,550 and for 
the latter £7,000,000. The widening of Waterloo Bridge 
was recommended by Sir John Whittaker Ellis. Colonel 
Crompton stated that the Kensington and Knightsbridge 
Electric Lighting Company, of which he is chairman, had 
constructed small subways underneath the footways close to 
the kerbstone, with openings closed by covers, thereby 
obviating the breaking up of the streets. He considered 
most of the provisions of the City of London Street Bill of 
1902 reasonable and workable. 


General Electric Company (of America).—The 
report of this company for the year ending Jan. 31, 1904, 
shows that the gross receipts totalled over £8,500,000, or 
some £900,000 above those of last year, though the net 
earnings were not so high, the profits amounting to 
-£1,560,000, against £2,048,000 in the previous year. The 
output included about 900,000 h.p. of generators, rotaries, 
and turbines; more than 7,000 railway motors, aggregating 
over 500,000 h.p. capacity ; transformers of over 650,000 h.p. 
capacity ; more than 15,000 alternating and direct current 
motors, aggregating over 200,000 h.p.; more than 75,000 
arc lamps, and 110,000 meters. Attention is direeted to 
the large order from the New York Central system for 
apparatus to operate as far out as Croton, 34 miles from 
New York City, and the economy in operating costs effected 
by American railway companies that have adopted electric 
traction is shown. The company’s employés number 17,000, 
as compared with 8,000 in 1899, but are 1,000 fewer than 
in 1902-3, a fact largely attributable to increased use of 
automatic machinery. The new turbine shop at Schenectady 
is 237,000 square feet, and one for the same work at Lynn 
has 137,000 square feet. The company had five large 
plants under construction with line pressures of 60,000 volts. 
There was an order for 5,000 h.p. of generators for the 
Cauvery-Kolar plant. At Niagara power plant the com- 
pany now has 11 generators of a total of 55,000 h.p. 
capacity ; it has shipped the first 10,000-h.p. machine for 
the Canadian side of Niagara, and bas two more coming 
along for delivery. Reference is made to the big order 
for locomotives for the New York Central Railway, the 
forerunner of many others,” the introduction of single- 
phase railway motors, and the Curtis turbine, the future of 
the last-named being spoken of in very optimistic terms. 
Working in co-operation, the inventor and the company 
have developed a type of prime mover specially adapted 
to driving electrical generators. A large line of turbo- 
generators, varying in size from 14 h.p. to 7,500 h. p., 
has been developed. The company has sold about 
$50,000 h. p., of which 35,000 b.p. have been installed 
and are in successful operation. The company appears 
to be doing some 25 per cent. of the entire electrical 


manufacturing of the States, and a much larger pro- 
portion of that which falls within its special fields. 
The net profits of the year before writing off depreciation 
are equivalent to over 22 per cent. on the stock, and 18 per 
cent. after charging off depreciation. The gross receipts of 
the company have expanded by nearly 50 per cent. during 
the last three years. 


Side-Door Cars.—The Street Railway Journal of New 
York gives a description of the new side-door steel cars 
now in use on the suburban lines of the Illinois Central 
Railway. These cars have an aisle along each side, 
and there are sliding side doors opposite each section of 
seats. These doors are carried on ball-bearing rollers and 
work between the wallsof the car. They are connected by 
a mechanism within the wall, which is so arranged that all 
of the doors on one side may be opened, closed, locked, or 
unlocked simultaneously. This mechanism has duplicate 
control, one for air, with a cylinder 24in. in diameter, and 
the other with a hand-wheel about 30in. in diameter. In 
practice the doors are unlocked from either end as the train 
stops, leaving the opening of such doors as are needed to 
the passengers who desire to use them. They are then 
closed and locked simultaneously by the trainman before 
starting, To obviate delay in restarting, a series circuit 
is being wired from the cab down one side of the train and 
up the other side, including every door in the train in 
series and back to the cab. This circuit is so arranged 
as to ring a bell in the cab when any door in the train is 
not locked, thus breaking the main circuit; hence the bell 
in the cab will ring during the five or six seconds of stop, 
and its cessation notifies the engineman that all is in con- 
dition for him to proceed. The hand-signal apparatus will. 
still be maintained as a reserve system. In order to pro- 
vide against auy serious trouble from catching of fingers or 
elothing in the sliding doors as they are closed by the 
employé at one end of the car, flexible connection between 
the door and the operating rod is employed, which will 
allow the door to yield sufficiently when it strikes such an 
obstruction, so that no damage is likely to be done. The 
advantages claimed for the new type of car include steel 
construction throughout of the under frame and upper 
frame, giving greater protection to the passengers against 
accidents and from fire; a floor plan combining with trans- 
verse seats an aisle on both sides of the car, affording 
access to every part of the car from either side; slide 
doors which slide within the walls of the car, and 
end doors, with vestibules connecting all the cars, afford- 
ing access from within to every part of the train; 
electric connection between the side doors of the entire 
train and the locomotive, giving sigaal automatically to the 
engineman of the opening and closing of the door ; distribu- 
tion of passengers evenly on station platforms, with assur- 
ance that the train can be entered at any point; and short 
stops at stations, with consequent improved train schedules. 
Mr. Sullivan, who is responsible for many of the new 
features, further calls attention to the fact that while the 
seating capacity is 100 passengers, there is standing room 
for 200 more. The cars first built weighed 84,600lb , but 
this will be reduced on those under construction. The net 
weight of car per passenger is less than can be obtained 
with any form of wooden construction. One new car takes 
the place of two old cars. He reports that as many as 46 
passengers have been discharged from one car at an inter- 
mediate station in two seconds. So successful has the 
design been, that none of the objections urged against it at 
its inception have been realised; but in the new equipment, 
which includes eight additional cars, all provision for 
expansion at the ends of the frame has been omitted, ag 
thig has heen found unnecessary. | 
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SCABBOROUGH TRAMWAYS. 


The electric tramways at Scarborough were officially 
opened on Friday, May 6, when the Mayoress switched 
the current on to the car-sheds, and afterwards drove the 
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first car round the various routes which are completed. 
The opening function was witnessed by a very large number 
of invited guests, and the route taken by the decorated cars 
conveying these guests was lined by numbers of enthusiastic 
spectators. From what we saw at Scarborough at the 
opening ceremony, there should be a very great future for 


a CET TA BPE 
2 CEA xe, 


— ADT 
ee Ty 


` ; 1 ` 
A i - R 
* J f es | 1 D 22 
i 1 
> l ul 
c d A 


- " ! frè _ jus 22 
- " 
— B 
, 
< > £- 
X n * 
E * 3 — 
= et ; ‘ : 
" 
. 2 — — . * Laos 


Fig. 1.—The Tramway over the top of the Aquarium. The line does not snd in the sea, as appears from this view. 


eurves which have to be negotiated on some of the lines 
approaching the South Shore are severe, and preclude the 
use of any other aystem of traction. Some few years ago 
electric omnibuses were tried, but the hills proved too 
severe. The electric cars on Friday last experienced no 
difficulty in this respect, and the very ateepness of the grades 


will tend to an increase of traffic even from the inhabitants 
of Scarborough. The following details of the tramway oon- 
struction will be of interest a3 showing the excellent character 
of the work done. The rails are of the girder type, 6in. deep; 
the ljin. groove rails weighing 901b. per yard, and the 
1lin. groove, 91lb. per yard. These were supplied by the 
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the tramway system both in conveying inhabitants from 
one part of the town to another, and also from the large 
number of visitors in the Scarborough season. The routes 
which have now been equipped total about 43 miles in 
length, and provide communication between the North and 
South Shores and in the principal streets. Grades and 


North-Eastern Steel Company, Middlesbrough. The fish- 
plates weigh 38lb. per pair. The bolts are lin. diameter 
and of Ibbotson's make, and there are six to a pair of fish- 
piates. The points and crossings and special work were 
supplied by Messrs. Hadfield's steelfoundry, who constructed 
seven special lay-outs at their works and supplied them 
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The tar macadam was done by the Corporation of Soar- 
borough as a sub contract. (2) Basalt lava between rails, 
with an 8in. basalt margin, and tar macadam outside this. 9 
Wood paving between rails, with 15in. wood outside, and a 
Sin. granite border. (4) Wood paving right across the street, 


THE ELECTRICAL ENGINEER, MAY 920, 1904 


ready for putting together on the job. The gauge is 
Sft. 6in., and there are 21 standard passing places in the 
town. The rails are drained where necessary with Had- 
field’s patent drain boxes, and on the steepest gradients 
with Crosta's patent drain boxes and sump. There are an 


* 


ELO. 
m.y 


rx Tos x ^ —— 
W 


o — 


FIG. 5. — The Car Shed. , 


let às a sub-contract to Mr. James Brunton, Hull. There 
have been several necessary alterations to road levels and 
atreet corners, which have been carried out at the tramway 
company's expense by Mr. Harry W. Smith, A. M. I. C. K., 
the borough engineer. Every piece of double line is in sight 


unusually large number of sharp radius curves, and one or 
two of these occur at the foot of steep gradients. The 
sbarpest radius is 32ft. 6in., and there are 57 curves under 
50ft. Blackwell’s Neptune bonds are used of 4/0 section, 
and every joint is double bonded. The concrete is com- 
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Fic. 4. —AÀ Scarborough Tramoar outside the Station. 


posed of one part of Portland cement, one part of 
sharp sand, and five parts of clean broken stone or 
shingle. 'The cement was supplied by the Associated 
Portland Cement Manufacturers, Limited. There are 
four different kinds of paving used: (1) Tar macadam 
between rails, with a granite margin to the rails. 


of double line, so that the chances of two cars getting on to 
one section are reduced to a minimum. Special construction 
was necessary where the tramrails go over the Aquarium 
(Fig. 1), and in this instance the tramway company put in 
transverse steel girders so that they rested over the main 
piers of the Aquarium, and longitudinal creosoted pitch-pine 
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sleepers resting on these, to which the rails were fixed by 
coach screws. The Aquarium Company also, under a mutual 
arrangement, considerably strengthened their underworks, 
which was done by pulling down the original brick piers, 
and rebuilding them with cast-iron columns in the centre. 
There are three types of overhead construction 
employed—viz., the side bracket, span, and centre pole. 
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The feeders are of Callender's vulcanised bitumen, and 
are of ‘4 and 5 section, laid solid in a wood trougbing with 
tiles on it. The negative return cable from Falsgrave-road 
to the supply works is 125 section. The feeder pillars 
are of Callender’s latest design, and contain main feeder 
switches, switch fuses, pilot connections, twin telephone 
connections, and lightning arresters. At half-mile sections, 
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Fie. G — View of the Scarborough Electricity Works, with the Direct - Current Steam Turbines in the foreground. 


The poles are 31ft. long, let into the ground for 6ft, and 
are made up of three parallel sections of solid-drawn steel 
tube. The concrete used for fixing the poles is of the same 
ie overhead work 
was carried out by Messrs. Edmundeon’s, and the materials 
were supplied by Dick-Kerr. The automatic and trailer 


proportions as in the permanent way. 
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FIG, 6. - View of the Traction Switchboard. 


frogs were supplied by J. and G. MeLoughlin, of Dublin. 
On the Aquarium top-heavy cast-iron bases were used, and 
these were cast locally. In streets where no cables are laid 
the telephone and test wires are carried overhead on 
brackets on the poles. There is about 10 miles of 2/0 
trolley wire run and about eight miles of guard wire. The 
guard and span wires are of bimetallic bronze. 


The adjustable resistance for the Highfield Booster is at the bottom of the board. 


and at each end of special overhead work, there are section 
boxes on the poles which contain two main switches for 
separating any portion of the overhead in case of break- 


downs. 


hese switches are simply arranged to short- 


circuit the section insulators. There are eight miles of 
cables laid altogether. 


eed 


The car-sheds (Fig. 3) were built by Messrs, J. and J. W. 
Bland, of Scarborough, to the specifications and plans of 
Mr. J. E. Waller and Mr. A. A. C. Swinton, and were part 
of Messrs. Edmundson’s contract. They contain ample 
room for 15 cars, and are built with a view to extensions. 
They also contain a fitting shop, joiners’ shop, and smithy, 
and in an adjoining block there are lavatories, men's 
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mess - room, foreman’s room, stores, etc. They are 
lighted from the 500-volt circuit, in series of three 
and five lamps. The wiring was done by C. L. 
Sanderson, Scarborough, to Mr. Edmundaon's instructions. 
There are 15 cars at present in the sheds, and these were 
supplied by the British Thomson-Houston Company, Rugby, 
and consist of Brush Company trucks and car bodies and 
of the B.T.H. electrical equipment. Each car has two 
motors of G E.-58 type of about 35 h.p. each. The con- 
trollers are of the B.-18 type. Each car has a track brake, 
wheel brake, B. T. H. electric brake, and Tidswell’s patent 
lifeguards. The ears are constructed to carry 20 inside and 
24 outside, and are 26ft. 6in. long and 6ft. 3in. wide. One 
of the special features of the car is the patent folding step, 
which is a great safeguard against accidents. This can be 
seen in the illustration (Fig. 4). The step is so arranged 
as to fold up on to the platform. It is operated by means 
of a lever, which is so interlocked with the folding gate 
that the step cannot be lifted up until the gate is closed, 
and the gate cannot be opened again until the step is 
altered. In this way, there is no step to the front of the 
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Fic. 7, — The H.T. Lighting Switchboard, showing the Plug and Flexible 
nections for Circult Running. 
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platform when the driver has closed and locked the gate, 
and hence passengers are not so likely to try to board the 
frout of the car. Another advantage is that by raising the 
step, a much clearer space is left under the car in front of 
the lifeguard. This is a distinct advantage should anyone 
fall in front of the cars, as they are less likely to be 
struck. 

Work on the construction of the above tramways was 
commenced on Oct. 12, 1903, and has been continued since 
without intermission. During the first six months the 
contractors completed seven miles of single track, which is 
considered a very fair record, as they only started with one 
gang at work and never had more than two gangs at work 
in the town. Edmundson’s Electricity Corporation, West- 
minster, were the contractors for the permanent way and 
overhead work, which was constructed to specifications and 
pos prepared by Mr. J. E. Waller and Mr. A. A. C. 

winton, of Westminster. Messrs. Edmundson’s have also 
supplied and connected up the switchboard for the Scar- 
borough Supply Company, who previously bad only an 
alternating single-phase supply. Mr. J. E. Edmundson, 
A. I. E. E., as acted as resident engineer for Edmundson’s, 
with Mr. W. E. Nicoll and Mr. A. L. Fisher as assistante. 


Mr. H. C. Bemrose represented Mr. J. E. Waller, and Mr. 
F. Mildred Messrs. Callender’s Cable Company, who have 
laid all the tramway cables. 

As will be gathered from the above, the whole of the 
current required for the tramways is taken from the Scar- 
borough Electric Supply Company. For this purpose the 
company have installed two new steam-turbines of the 
Parsons type, each coupled to a 300-kw. compound-wound 
direct-current dynamo. A view of the station with these 
turbines to the foreground is to be seen in Fig. 5. They 
have also added a Tudor battery of accumulators and a 
200-ampere Highfield booster. The traction switchboard 
(Fig. 6) was made by Edmund Charrington, of London. 
On the switchboard are three Vulcan wattmeters in series, 
and the mean of the readings of the three is taken as the 
basis for payment, which is made on a graduated scale which 
was mutually agreed upon. This work has been done to 
Mr. A. A. C. Swinton’s specifications, and under the personal 
supervision of Mr. F. G. Holden, resident engineer. 

he Scarborough electricity supply works are interesting 
from the fact that they are essentially a turbine station. 
Thus, when we looked at the same on the morning of the 
opening, we found a turbine running which was installed 
when the station was opened some 11 years ago. This 
turbine is of 75 kw. capacity, and runs at 5,000 revolutions 
per minute. As it has been in regular work during that 
time, and has been responsible for the continuity of 
supply at light loads, it is a good proof of the durability 
of the Parsons turbine. We had thoughts of ascertaining 
the total number of revolutions made by this turbine, but 
the figures would crowd our limited space. The other 
alternate-current machinery comprisesone turbine of 126 kw. 
output, one of 150 kw., and two of 500 kw. These last 
turbines run at 2,400 revolations per minute. The alter- 
nate-current plant in the station is worked on the circuit 
principle, and the machines are not connected in parallel. 
The switchboard which enables the circuits to be thrown 
from one machine to another is illustrated in Fig.7. The 
introduction of the traction plant will greatly improve the 
load factor of the station, and hence tend to economy in 
running. 

At the luncheon which followed the opening ceremony, 
the chair was taken by Mr. W. S. Rowntree, the chairman 
of the tramway company, who had on his right the Mayor 
of Scarborough. After the usual loyal toaste, Mr. A. A. 
Campbell Swinton proposed “The Corporation of Scar- 
borough,” and expressed his opinion that the prosperity of 
the town and the prosperity of the tramways were closely 
interconnected. The Mayor, in reply, referred to the fact 
that in 1881 he had had to do with the first electric 
tramway in the United Kingdom. This was a short 
nae aid in the Blackpool Winter Gardens. Councillor 
J. W. Rowntree proposed “Success to the Scarborough 
Electric Tramways,” and commended to the study of the 
tramway engineers the time-tables of the North-Eastern 
Railway Company, which gave connections with certain 
villages in the neighbourhood. He thought that a perusal 
of these time-tables might lead to an extension of the 
tramway system. Mr. W. S. Rowntree, in reply, said he 
had great hopes of the success of the Beat borough 
tramways. He had recently seen the tramways at Santa 
Cruz, which paid extremely well in spité of much 
worse grades and curves than were found nece 
at Scarborough. The Corporation of Scarborough were 
favourably situated, in that they took no risk over the 
tramway undertaking, but were still entitled to a share in 
the profits. Councillor Whittaker proposed the Health 
of the Consulting and Tramway Engineers,” and referred 
to the fact that Mr. J. E. Waller had first advised the town 
on tramway matters, and subsequently acted as consulting 
engineer to the company. As adviser to the Corporation 
he had made excellent terms with the company. Mr. J. E. 
Waller, in reply, said that in this respect he had made a 
rod for hisown back. He thought that Mr. J. E. Edmundson 
had made a record for carrying out tramway work promptly. 
Ho was quite sure that the tramways would need to be 
extended, and that a line to Scalby might provide a little 
more rapid intercommunication than the trains of the 
E nes Railway Company. Mr. F. E. Gripper also 
replied. i 
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LEICESTER CORPORATION ELECTRIC TRAMWAYS. 


Mainly Historical. 


It seems but yesterday that the question of a site for a 
new electrio power station was engaging the attention of 
the Leicester Corporation, and now we have to record the 


Limited. It was in 1874 that this company opened for 

traffic the first of three lines authorised by their provisional 
order. Further powers conferred upon the company in 
1877 enabled them to equip two additional routes. The 
question of acquiring the undertaking for the town was 
first Sodsidered in 1893, but without definite result, and 
three years later the Council decided to promote an omnibus 


formal inauguration of the supply from that station for | Bill in Parliament empowering the Corporation when they 


traction purposes. The ceremony took place on Wednesday 


COUMCILLOR SAMUEL FLINT, CHAIRMAN OF THE 
T WAYS COMMITTEE. 

last, when the first instalment of a boldly-conceived and 
splendidly up-to-date system of electric tramways was 
handed over to the public. Leicester has lagged some- 
what in the matter of electric traction, but, on the other 
hand, has profited from the experience gained in other 
large towns by adopting a system which is assured of 
success. Having re to its numerous undertakings, 
Leicester, in other respects, cannot be said to have been 
behind in municipal enterprise; on the contrary, it has 


MR. E. MANVILLE, M.LE E., CONSULTING 
ENGIN BER. 


made phenomenal progresi in those things which add to 
the comfort and well-being of its citizens. In recent years 
the growth of the town been very rapid, the popula- 
tion having more than trebled itself during the last 
40 years, being now over 220,000. The rateable value 
exceeds £1,000,000, and the area of the borough, which 
was extended in 1891, is 8,586 acres, measuring, roughly 
speaking, five miles from north to south and four 
miles from east to west. The system of electric tram- 
ways now constructed supersedes the old horse tramways 
original [owned by the Leicester Tramways Company, 


THE BOROUGH ARMS, 


MH. E. GEORGE MAWBEY, M.LC.E., BOROUGH 
AND ELECTRIO TRAMWAYS ENGINEER. 


acquired or constructed any tramways to work the same, 
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ALDERMAN THOMAS SMITH, VICE-CHAIRMAN 
OF THE TRAMWAYS COMMITTEE. 


and take tolls and provide the requisite cem plant, 
etc. These powers were conferred by the Leicester 
Corporation Act, 1897. In the following Po the 
advisability of purchasing the tramways undertaking, 
either by agreement or compulsorily, was again brought 
forward, the special committee appointed to consider the 
matter even going so far as to obtain expert advice and a 
report from Mr. H. Graham Harris, M. I. C. E., of the firm 
of Sir Frederick Bramwell and Harris, besides a valuation 


MR. T. ROBERT SMITH, A. M. I. k. k., RESIDENT 
ELECTRICAL ENGINEER. 


of the freehold land and buildings of the company by Sir 
John Rolleston, F.S.I. This committee in their report 
recommended the Council to purchase by agreement on 
certain terms, but the advice was not then adopted. The 
question, however, was not destined to rest long, the Tram- 
ways Committee being reappointed by the Council towards 
the latter end of 1899, with Mr. Councillor S. Flint as 
chairman and Mr. Alderman Thomas Smith vice-chairman. 
A sub-committee, technically assisted by Mr. E. George 
Mawbey, M. I. C. E., the borough engineer, and Mr. James 
Bell, the late town clerk, then considered the position of 
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the Corporation with respect to the purchase of the tram- 
ways, and made most exhaustive investigations as to the 
municipalisation of tramways generally, and as to the con- 
struction and working of the different systems of tramway 
traction then in vogue, visiting the chief installations at 
home and on the Continent for the purpose. The report 
whicb was issued as a result of these investigations, and 
obtained wide publicity due to its excellence, dealt 
incidentally witb the various advantages and disadvan- 
tsges of tbe surface-contact, accumulator, conduit, and 
overhead trolley systems of electric traction, and embraced 
the complete scheme ‘now being carried out at 
Leicester, including the purchase and working of 
the tramways undertaking by the Corporation, and 
the adoption of the overhead system of electric traction 
with direct-current generating plant. 

In this connection it may be mentioned that while the 
claims of the conduit system were fully recognised, it was 


adopted the provisional agreement which had been arrived 
at with the Leicester Tramways Company, Limited, for the 
purchase of the undertaking for the sum of £134,000. It 
need hardly be said that this result was extremely gratify- 
ing to the committee and their engineer, Mr. Mawbey, 
who had devoted so much of their time and energies to & 
scheme which they fully believed was the best that could 
be produced in the interests of the town. Mr. Manville, 
whose arguments had served to convince the Council, was 
appointed consulting engineer to advise and assist as might 
be required from time to time in respect of any matters in 
connection with the preparation of the details of the adopted 
scheme, and to support the scheme in Parliament as might 
become necessary, his gervices being sub:equently retained 
as consulting engineer during the progress of the works. 
The Corporation themselves commenced working the 
horse tramways in January, 1902, and Mr. A. F. Lucas, 
who was the manager and secretary for the tramways 
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Fic, 1.-- Block Plan of the Tramway Generating Station at Leicester. 


deemed too costly for a provincial town like Leicester. 
The opposition which was offered to certain of the recom- 
mendations embodied in the report evoked lively interest 
at the time, and it will be remembered that Mr. E. Man- 
ville, M I.E.E. (of the firm of Messrs. Kincaid, Waller, 
Manville, and Dawson), was appointed to report on the 
scheme, chiefly with regard to the two main questions— 
viz. (1) the adoption of the underground conduit, surface- 
contact, or overhead trolley system ; and (2) as to an 
independent central power station or a combined power 
station, That gentleman having carefully gone into the 
matter, recommended the adoption of tbe whole scheme as 
„ submitted to the Council, including the over- 

ead system of electric tracticn, and the provision of a 
separate power station for tramway purposes, which advice 
was finally acted upon in July, 1901, but not before the 
wisdom of the recommendations had been established by 
convincing arguments. At the same time, the Council 


company, continued to fill this position for the Corporation. 
Mr. Lueas has now been appointed permanently as the 
manager for the electric tramways. It is interesting to 
note that the horse tramways have been worked with 
marked success since they was taken over by the Corpora- 
tion. The receipts have increased from £42,000 to £47,000 
a year, and the passengers carried last year exceeded all 
previous records by over a million All this has been 
achieved notwithstanding the fact that these old lines have 
been nearly all torn up and replaced by the new permanent 
way, temporary tracks having been very largely used during 
the reconstruetion. T . 

The parliamentary plans and estimates for the new scheme 
were prepared by Mr. Mawbey, and deposited in December, 
1901, receiving the Royal assent in July of the following 
year. The estimate for the whole scheme, including track, 
power station buildings, machinery and equipment, main 
and district car depóts and equipment, feeders, ducts, 
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tramcars, land, etc, was £537,000, a further item of 
£113,000, set down for street improvement, bridge 
widening, and side paving, bringing the total to £650,000. 
As is well known, Mr. Mawbey has been the chief engineer 
for all the branches of this scheme, both in connection with 
its design and execution, having the direct dealing with 
the various contractors and the general detailed supervision 
of the work, and this, coupled with the fact that Mr. Man- 
ville and his partners have from time to time advised Mr. 
Mawbey on all the points on which he required advice, is a 
sufficient guarantee that the town has been well served 
from an engineering point of view. Mr. Mawbey speaks 
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P. A. S. I., another member of his staff who had been with 
him for several years, and who has acted as chief assistant 
for all the permanent-way work, buildings, bridge work, 
etc. To the position of chief electrical and mechanical 
assistant, Mr. T. Robert Smith, A.M.LE.E, who had 
also been some time previously in Mr. Mawbey's 
office, was promoted, and so satisfactory have been 
his services that he has now received the permanent 
appointment of resident electrical and mechanical engineer. 
Tribute must also be paid to the untiring energy and 
ability with which the chairman (Mr. Councillor S. Flint) 
and the vice-chairman (Mr. Alderman Thomas Smith) of 
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in righ terms of the very able and loyal assistance he has 
had from his staff in connection with the designing and 
carrying out of this extensive scheme. The appoint- 
ment of the staff was very wisely entrusted largely 
to Mr. Mawbey, who commenced by selecting and 
promoting to the chief positions men already in his 
own office. During the preparation of the parliamentary 
plans, he entrusted the position of chief civil engineering 
assistant to Mr. H. C. Leadbeater, who had been in the 
service of the Corporation for several years, and who 
subsequently secured an appointment under the London 
County Council about the time that the Bill was deposited. 
Mr Mawbey then promoted to this position Mr. W. Plant, 
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the Tramways Committee have devoted themselves to the 
scheme. 
interest and assistance of these gentlemen Mr. Mawbey s 


It is not òo much to say that by the active 


task of organising and carrying his scheme through to 
completion has been greatly facilitated. That the com- 
mittee have been wise in allowing Mr. Mawbey an 
uufettered hand is proved by results to date, and, if we 
mistake not, time will convince even the most obstinate 
opponent of the scheme of the soundness of their engineer's 
judgment. Valuable services have also been rendered to 
the Tramways Committee in various ways, particularly in 
connection with street improvement and paving works, by 
Mr. Alderman J. S. Vorley, the chairman of the Highway 
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and Sewerage Committee. Such services are apt to be ration refuse destruetors. The position (Fig: 2) commands 
overlooked, hence it gives us extra pleasure to record them, | within a radius of three miles the whole of the possible 
especially as they reveal a whole-hearted endeavour among ! ultimate tramway routes of the borough, and within 
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FIO. 5, —Plan of the Generating Station. 


four miles the whole of the populated districts imme- 


members of the local authority to serve the true interests 
! diately surrounding the borough. It is also conveniently 


of their town. 


— 
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Fic. 4.— Elevations of the Buildings. 


near to the most densely populated and busiest part 
of the town. The central position thus secured has 
enabled economies to be effected in several directions, not 


Site of Generating Station. 
The generating station (Fig. 1) is situated close to the 
Leicestershire Canal, on a site adjoining one of the Corpo- 


189 THE ELECTRICAL ENGINEER, MAY 20, 1904. 


the least important being in respect of expensive sub- | house, pump-room, condenser-room, battery-room, test- 
stations. The canal affords an ample supply of water for | room, engineer’s office, general office, enquiry office, 
condensing purposes, and coal can be delivered direct from | mess-room, fitting shop, stores, lavatories, with bath- 
the Derbyshire and Nottinghamshire coalfields by its means. | roome, etc., the relative positions of these several divi- 


E X» View of the Leicester Tramway Generating Station. | 
It is also found that Leicestershire coal can be shot into | sions having been arranged with & view to maxi- 
barges from the railway trucks at Soar-lane Wharf and | mum convenience. The buildings (Fig. 5) are faced 
delivered to the site by canal cheaper than it could be | externally with red sand stock bricks from Sileby, near 
arted across the town. We understand that it is intended | Leicester, with Derbyshire stone dressings, copings, etc. 


at some future time to utilise the waste heat from the Upon entering the buildings one is immediately impressed 
adjoining refuse destructor to augment the volume of steam | by the liberal proportions of the engine-room (Fig. 6) and 


supplied from the coal-fed boilers. its pleasing design generally. This room is 118ft. long, 
i € 60ft. wide, and 40ft. high to the eaves. It is lighted 
Generating Station Building. mainly from the top by means of Rendle’s patent glazing, 


The station (Figs. 3 and 4) comprises engine-room, boiler- | which has also been used in the fitting shop and battery- 
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room. The only side-lights in the engine-house are bullseye 
` windows above the traveller rail. Good ventilation is effected 
by means of centre-hung casements in the lantern light. The 
room provides accommodation for the three 500-kw. sets now 
installed, besides extra space for an additional 1,000-kw. set. 
It is lined internally up to the height of the traveller rail 
with glazed tiles having patent keyed backs, moulded tiles 
being carried up to a height of 6ft. to form a dado. 
Moulded tiles are also carried round all the arches, with 
moulded faience blocks under the traveller rail. This tiling, 
which was supplied and fixed by Messrs. Maw and Co, of 
Jackfield, Shropshire, gives the engine-room a very fine 
appearance. e tiles have not been carried round the 
south-east gable, as it will be necessary to take down this 
wall when the building is extended. The entrance hall and 
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the floor in the engine-room, except the space reserved for 
the extra set, have been laid in mosaic by Mesers. Diespeker, 
Limited, of London. A roomy basement is provided below 
the room, except under the portion reserved for extensions. 

The boiler-house is 108ft. long and 77ft. wide, providing 
accommodation for eight boilers, four of which have already 
been installed. A stoking floor 18ft. wide extends the full 
length of the house, with an ash tunnel below. Provision 
has been made in designing the stanchions supporting the 
roof of the boiler-house for installing coal bunkers and 
conveyors over the stoking floor when the number of boilers 
justifies the expenditure. At present the stoking floor is 
covered with a temporary corrugated iron roof. The ques- 
tion of the coal supply to the boilers when a larger number 
has been installed has also been very carefully considered, 


and the boiler-house has been so arranged that when the 
coal is delivered by barge alongside the boiler-house it will 
be lifted by a crane fixed at the north-western end of the 
house into a conveyor, and conveyed into the coal bunkers. 
This conveyor will be continued round aud through the ash 
tunnel for the removal of the ashes. The boiler-house is 
lighted principally from the roof by means of Mellowes's 
patent glazing. Windows have also been inserted in the 
south-western elevation, and metal louvres fixed in the 
lantern which runs the full length of the house. Kinnear 
rolling shutters have been inserted in the doorways opposite 
the fronts of the boilers. 

The condenser-room measures 42ft. by 23ft, the floor 
being lift. below the level of the engineroom. It is 
lighted entirely from the roof, and is provided with & five- 
ton overhead travelling crane. The battery-room is 65ft, 
long, 28ft. wide, and 12ft. high to the eaves. The whole 
of the trusses for the roofs, except those for the battery- 
room aud offices, are constructed of flat steel bars and 
plates throughout, except the rafters, which are of T section. 

The chimney stack (Fig. 7) is octagonal in shape, faced 
with Whitwick pressed bricks. The foundations were carried 
down to a depth of 17ft. into the solid red marl. The 
stack is 186ft. high, the external diameters being 20ft. at 
ground level and 11ft. at the top. The internal flue is 
8ft. 6in. in diameter throughout. It has an independent 
firebrick lining 9in. thick for a height of 70ft., the remainder 
being 4jin. thick. For a height of 110Ít. to the top the 
cavity is omitted. The cast-iron cove is constructed in 
eight sections, each section weighing about one ton. 

he contractors for the main building were Messrs. 
Richardson and Son, of Leicester, the steel roofs being let 
in a separate contract to the same firm. The contractors 
for the chimney stack were the Leicester Builders, Limited. 
A considerable area has been reserved for extending the 
building occasion requires. 


To be continued. ) 


The Opening Ceremony. 

The proceedings on Wednesday were an unqualified 
success. At 2 50 p.m. the invited guests assembled at the 
town hall, whence they were conveyed by horse cars to 
the power station. A brief description of the station and 
its equipment having been given, the Mayor (Alderman 
Sawday) called upon Councillor Flint and Alderman Smith, 
chairman and vice-chairman respectively of the Tramways 
Committee, to start the first and second engines, which 
done, the ceremony of switching the current on to the 
'bus bars was performed by Mrs. Flint and Mrs. Smith, 
the company being then conveyed by electric cars to inspect 
the main car depót. More electric cars—this time gaily 
decorated—were in waiting outside, and these having been 
boarded, a tour was made over the principal routes equipped. 
The atmospheric conditions being good, this proved ve 
enjoyable, the cars running smoothly at a speed which 
exhilarated in the fresh air. It should be mentioned that 
to the Mayor and Alderman Smith was assigned the duty 
of starting the first cars. 

After the run the guests were entertained at tea in the 
mayors rooms. Speeches followed, not to mention the 
presentation of a silver tea and coffee service to Councillor 
and Mrs. Flint as a mark of esteem from present and past 
members of the Tramways Committee. For lack of space 
we cannot refer to the speeches in detail Suffice it to say, 
they were of the usual complimentary order, but with the 
difference that there was unusual justification for the 
praise meted out. All the evidence serves to show 
that Leicester has come into the possession of a 
system of tramways which will bear comparison with 
any. Each detail has been carefully considered, and the 
whole is as near perfection as ability in design and care in 
execution could make it. The remarkable excellence of 
the track work was especially dwelt upon, also the high 
collective and individual reputation of the contractors 
responsible for the plant installed. It was suggested that 
those concerned had been imbued with & common desire to 
make the Leicester tramways undertaking & standard for 
future comparison. Be that as it may, the result is 
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gratifying, and reflects great credit upon the engineers— 
Mr. E. George Mawbey in particular. 


THE STALYBRIDGE, HYDE, MOSSLEY, AND DUKIN- 
FIELD TRAMWAYS AND ELECTRICITY BOARD. 


The preliminary runs of the generating plant in the 
station of the above Board have been successfully carried 


description of the scheme, together with illustrations and 
plans, which it is impossible to obtain at present, owing to 
the inoomplete conditions of the buildings and machinery. 
The following description will, however, give an indication 
of the nature and extent of the undertaking. 

The possibility of a joint municipal arrangement for the 
control and operatien of the electric lighting and tramway 
interests of these four boroughs was first auggested in 
1897 by Alderman J. R. Norman, J.P., of Stalybridge, 
during his mayoralty. A joint committee was afterwards 
formed, and an inspection was made of various electric 
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cut, and the first of the four sub-stations has also been 
started up. The motor-generators in the Dukinfield sub- 
station ‘were used to supply current to the tramway net- 
work surrounding it, and tbe public service on the routes 
in question is to be started on Saturday. The formal opening 
of the system is likely to take place in about three months. 
We shall then be able to give a more complete aid detailed 


lighting and tramway systems in the country. Among the 
places visited was Bradford, where the first joint municipal 
electric lighting and tramway station was in operation, and 
which had been designed and managed by Mr. A. H. 
Gibbings Mr. Gibbings had just commenced a consulting 
practice, and he was selected by the joint committee to 
make a full and detailed report on the proposed scheme, 


c. 


THE ELECTRICAL ENGINEER, MAY 20, 1904. 


785 


The report was submitted on April 11, 1900, and supple- 
mented on June 8, 1900, when it was unauimously adopted, 
the joint committee deciding to go forward for a special 
Act. Mr. Gibbings was retained as consulting engineer, 
and the four borough surveyors prepared the parliamentary 
plans in their respective diatricts. The Act, known as tho 
Stalybridge, Hyde, Mossley, and Dukinfield Tramways and 
Electricity Board Act, 1901, was duly obtained im August, 
1901, constituting a Board of six representatives from the 
councils of each of the boroughs, or 24 members in all 
Councillor T. C. Beeley, J.P., of Hvde, is acting as 
chairman of the Board, and Alderman J. Ridyard, J.P., of 
Stalybridge, is the deputy-chairman. ` 

On Jan. 1, 1902, Mr. A. H. Gibbings, who had been 
appointed engineer-in-chief, commenced to design tho 
scheme which is about to be formally inaugurated. A 
reference to the plan of the area will show that the 
boundaries of the several boroughs are contiguous the one 
to the other for a considerable length. The total area 
contains 11,399 acres, and a population of about 100,000 
inhabitants. It is situated east of Manchester, and is 
bounded by the following towns and urban districta— viz , 
Ashton-under-Lyne, Guide Bridge, Audenshaw, Denton, 
Stockport, Woodley, Mottram, Hollingworth, Greenfield, 
Saddleworth, Lees, and Hurst—having a population over 
180,000. Stalybridge is distant from Manchester about 


seven miles, and the tramways will be in direct communi- 


cation with the Manchester Corporation tramways, through 
Ashton-under-Lyne, to which town the Manchester trams 
now run. The Board’s system is also in immediate touch, 
though no physical connection is made, with the Oldham, 
Ashton, and Hyde tramways, the Ashton-under-Lyne Cor- 
poration tramways, the Stockport Corporation tramways, 
and the Glossop tramways. It will thus be apparent that 
the area is an important one, including one of the principal 
districts of the cotton trade, and it is a practical tribute to 
the public spirit and municipal enterprise of the corpora. 
tions that such a scheme should have become an accom- 
plished fact in a comparatively short time. 

The system of generation comprises a main generating 
station and four sub-stations. Electricity is generated at 
6,000 volts three-phase alternating current at 40 periods. 
This is transmitted to each sub station, at which it is 
transformed and then distributed as direct current to 
lighting and tramway feeders. Each of the four towns 
has a complete lighting network of mains. The tramway 
track consists almost entirely of single line with turnouts, 
the exception being three-quarters of a mile of double 
track in Stalybridge. The route length of track is 
21 miles 390 yards, of which 6 miles 667 yards is double 
line. The gauge is the standard 4ft. 8hin, uniform with 
the gauge of the adjoining tramway systema. 

In order to encourage and make popular the use of 
electric energy, the Board has adopted a reasonable scale 
of charges and offered other inducements to the public. 
The charge per unit for lighting purposes will be 4d. 
The charge for motive power purposes and electric heating, 
etc., will be at the maximum rate of 2d. per unit, with a 
sliding scale of rebates down to 1d. per unit. No doubt 
these prices wil be further reduced as soon as a demand 
has arisen. The tramways department will be charged 
14d. per unit for all electric energy supplied for that 
purpose. Asa further encouragement it has been decided 
not to make any charge either as a rental or otherwise for 
meters, cut-outs, and switches on service connections. No 
charge for service cables will be made up to a distance of 
60ft. from the nearest main, whether a part of such service 
cables are on private property or not. Thus the consumer 
will find his liability defined and limited by the charge per 
unit. The Board has also adopted a scheme for hiring-out 
motors, on similar lines to that which was so successfully 
inaugurated by Mr. A. H. Gibbings at Bradford in 1897. 
The sizes to be obtained will range from 3 h.p. to 20 h. p., 
and a large demand is anticipated. Here again the charges 
usually made for fixing and periodical inspection are merged 
in the renta]. 

With such facilities thus placed before the public, and 
with good business management, the undertaking should 
edily take rank with similar successful enterprises in 


8 
this country. 


THE FARADAY SOCIETY. 


An ordinary meeting of the Faraday Society was held on 
Monday, May 9, at the Institution of Electrical Engineers, 
M-. Bertram B ount in the chair. 

De. CHARLES E. FAwsrTT read a paper entitled S'udies in 
Viscosity.” The viso: sity ot a mixture of two or more substances 
in aqueous solution is equal to the product of the viscosities 
which the solutions of the substances separately have. If, 
however, the substances act chemically on one another, then the 
viscosity of the mixture is different from the calculated value. 
By numerical illustrations from cases where a strong acid is 
neutralised by a strong base, this difference is shown to have a 
constant value fur equimolecular quantities. This value ocorre- 
sponds to the formation of undissociated water from the 
hydrogen and hydroxylions. The difference between the caloa- 
lated and observed values in the case where a weak base is 
mixed with a strong acid has a value which varies with the base 
in the case of urea and its derivatives appears to vanish. A 
comparison of the viscosity constants of some urea derivatives 
and aurides of the fatty series shows that fur a difference in the 
composition of CH, there is a corresponding difference in 
the viscosity constant. There is, however, a pronounced 
“ constitutional” effect, as shown by the different values 
obrained for isomeric substances. 

Me. B. BrouxT referred to the difficulties in making accurate 
and reliable viscosity measurements on which important 
deductions are has: d. 

Dr. T. M. Lowry discussed the relationship between viscosity 
and conductivity and oonductivity aud temperature, and he 
showed how in the case of very dilute solutions the conduc ivity- 
temperature curves converge to zero conductivity at - 39 leg. O.; 
just as the viscosity curve for pure water does. 

Dr. Fawsitt, in reply, said that his results were all obtained 
with one apparatus, and that they were strictly comparable. 
Referring to Dr. Lowry's remarks, he added that viscosity is 
inversely proportional to migration velocity. 


De. F. M. Perkin then read a paper by A. Fontana and 


himself on The Electrolytic Oxidation of Anthracine." The 


authors have taken up the study of the oxidation of anthracine 
primarily to ascertain whether it was possible to obtsin a 
good laboratory method for the preparation of anthraquinone. 
The first attempts were made with solutions in acetone, 
platinum éteoteodes being employed. Although oxidation took 
place in solutions of anthracine in acetone, it was not found 
possible to oxidise more than about 55 per oent. of the 
anthracine. Attempts were then made to eleotrolyse anthra- 
cine suspended in 20 per cent. sulphuric acid or in caustic 
alkali to which an oxygen carrier had been added.. Various 
carriers were employed, the most satisfactory being chromium, 
cerium, oc manganese salts. The anode consisted of a lead 
vessel; the cathodes, four ia number, were also of lead, and 
were placed in four small porous cells. There was also a lead 
paddle which was connected with the positive pole; the total 
anede surface was about six square decimetres, current density 
one ampere per square decimetre, temperature 70 leg. to 
80deg. O., and E M.F. from 25 to 3:5 volts. The yield of 
anthraquinone was about 80 per cent., and it was not found 
possible to increase the yield more than 1 or 2 per cent. above 
this. It was afcerwards found that almost equally good results 
were obtained without & diaphragm. In this case the stirrer 
one-half square decimetre in area was made the cathode. In . 
discussing the results of their experiments, thé authors consider 
that owing to its volatility and the „ poor yield a 
solution in acetone cannot be reoommended. On a large scale 
no method in which a diaphragm is employed would be satis- 
factory, owing to the migration of the So, ions from the 
cathode to the anode side. They then briefly review 
the patents of the Höchst Farben Fabrik, Darmstädter, 
and Martin Moest. Le Blanc criticised Darmsiüiter's 
patent, and doubted whether it would be possible to obtain 
any appreciable quantity of anthraquinone owing to the reduc- 
tion of the chromate by the cathodic hydrogen. The authors 
are of the opinion that to a certain extent the chromiam, 
manganese, and cerium salts act as chromium does when 
employed in the electrolytic bleach industry—viz., by preven- 
tion of reduction. Moest claims, in his patent, to obtain 
100 per cent. yields of anthraquin»ne—the authors have been 
unable to obtain much more than 80 per cent. They are, how- 
ever, of the opínion that very likely better results would be 
obtained on a manufacturing scale. — 

Mr. Biount suggested the use of thallium salts. He thought 
the energy bill in this instance might not necessarily be an 
all-important item, 

Dr. SreiNHART thought better results would be obtained if 
the anode solutiun were removed from the cathode. 

Mr. INcLIs discussed the effect of the potential difference 
between the auode and solution. 

Mr. GasrER thought the oost of energy was of prime 
importance. He suggested the use of petroleum as a base for 
colours instead of tar. 
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THE LONDON TELEPHONE SERVICE. 


On Wednesday last a large conference was held in the 
Guildhall, at which there were present delegates from the 
Corporation of London, the London County Council, two 
county boroughs, six municipal corporations, the Council of 
the city of Westminster, twenty-five borough councils, and 
forty urban district councils. The outcome of the conference 
was to pass resolutions which, after amendment, read as 
follows : *' (1) That this conference is of opinion that it would 
be inexpedient for the Government to acquire the under- 
taking of the National Telephone Company on any other 
terms than those set out in the agreement between the 
Postmaster-General and the company, dated Nov. 18, 1901." 
*(2) That this conference is of opinion that before any 
agreement is entered into with the National Telephone Com- 
pany for the purchase of their system within the London 
telephone area, the terms of the proposed arrangement should 
be submitted for the consideration of the local authorities 
within the London telephone area ; and that in the event 
of Parliament appointing & committee to consider purchase 
negotiations between the Postmaster-General and the 
National Telephone Company, that the local authorities 
within the London telephone area should be enabled to 
submit their views before such committee, and steps be 
taken to secure accordingly.” ‘'(3) That this conference 
again protests against the Post Office telephone tariff, 
being of opinion that the charge for the use of a telephone 
in the London area should be materially reduced."  *'(4) 
That, in the opinion of this conference, the trunk line 
service is inadequate and unsatisfactory, and requires con- 
siderable improvement.” 

From the general tone of the resolutions, one would 
gather that the inhabitants of London were entirely 
dependent on the members of the various local authorities 
for the supervision of the telephone service, and hence that 
these local authorities individually should have either the 
power of the House of Lords, or perhaps the Royal veto, 
which would enable them to vary at will any agreement 
entered into between the National Telephone Company 
and the Postmaster-General. The facts are quite otherwise, 
as the London people return members to Parliament, the 
large majority of whom are in agreement with the present 
Government as far as politics are concerned. This being 
80, the Postmaster-General is quite as representative of the 
inhabitants of London as are the members of the local autho- 
rities. To look into the resolutions in detail, we note that 
the conference condemned as inexpedient the immediate 
acquisition of the undertaking of the National Telephone 
Company. In so doing it condemned any possible agree- 
ment for the unification of the London telephone system, 
although such a reversion from the present dual control is 
much to be desired. Having by the first resolution con. 
demned every possible agreement for purchase at the 
present time, the conference proceeded to suggest that anv 
agreement before it is entered into with the National Tele- 
phone Company should be submitted to the local authorities. 
As has been stated in Parliament, no such agreement will 
or can be concluded until it has been discussed in the House 
of Commons. In addition to this, the conference suggested 
that at least the seventy-six local authorities represented s 
the conference should have the agreement laid before thes 
for consideration. These authorities are not parties to th 
agreement, they are not experts in telephony, and we fil 
to see what useful purpose would be served by the cour 
suggested. We are quite sure that if the whole of the lox 
authorities tried to make an agreement with the Nations 
Telephone Company no conclusions would be arrived si 
owing to the very large number of members who wooli 
have a voice in the matter. It is quite likely thst 


certain of these authorities would adopt the very 
course which the Postmaster. General seems to be 
contemplating, in spite of the resolutions of the con- 
ference to the contrary. For instance, the electric 
lighting the St. Marylebone Council has bought out, or, 
to be more correct, is now bound to buy out the under- 
taking of the Metropolitan Electric Supply Company 
at its present value as a going concern, and with allowance 
for future profits up to the period of the electric lighting 
order. The Postmaster-General is in a much better position 
to negotiate with the National Telephone Company .than 
was the above Council with the electric lightiog company. 
Presuming, therefore, that a reasonable agreement for the 
immediate unification of the telephone system of London 
can be come to, we see more hope for a reduction of the 
telephone charges and for the improvement of the telephone 
service, which is more important, than can be possibly 
entertained if the purchase is deferred until 1911. 


CORRESPONDENCE. 


% One man’s word is no man’s word, 
Justice needs that both be heard." 


LIGHTNING. 
Sin, —Could some of your readers enlighten me on the 


robable cause of globular lightning and St. Elmo's fire.— 
ours, eto., | 
May 18, 1904. INQUISITIVE. 


FORTHCOMING EVENTS. 


Fripay, May 20. 
Royal Institution.—At 9 p.m., ‘‘ Radiation and Emanation of 
Radiam.” 


of Municipal Engineers. — At Boxton, opening of 
bacterial filter beds. 
SATURDAY, May 2. 

Association of Municipal Engineers.— Buxton meeting (continued). 

Institution of Electrical Engineers.—Students' Section: At 2 p. m., 
visit to Great Northern and City Railway. 

TuxspAY, May 24. 
Royal Institution.—At 5 p.m., ‘‘ The Solar Corona, by Mr. H. F. 
Newall (Lecture I.). 
WEDNESDAY, May 25. 
Eleotro-Harmonic Society.—At 4.50 p.m., annual general meeting. 
THURSDAY, May 26. 

Institution of Electrical Eogineers. — At the Society of Arts, 
Adelphi, W.C., at 8 p.m., '' High-Speed Electric Rulway Experi- 
ments on the Marienfelde - Zossen Line,” by Mr. Alexander 

. Siemens (president-elect). 
FRIDAY, May 27. 

Physical Sooiety.—At 5 p.m., Royal College of Science, The Law 
of Action between Magnets and its bearing on the Determination 
of the Horizontal Comp nent of the Earth's Magnetic Field with 
Unifilar Magnetometers," by Dr. C. Ohree, F.R.S. 

Institution of Electrical Engineers.—Benevolent Fund: At 
5 p.m., annual general meeting. 


Wimbledon District Counoil.—(To 28th inst.) public electrical 
exhibition at Worple Hall, Wimbledon. 

Inoorporated Municipal Electrical Association.—Ninth annual 
a a Derby, Nottingham, and Sheffield, June 29 to 

uly á. l 

Epis in Mechanical Engineers.- Chicago Meeting, May 31 
to June 3. 

British Association of Waterworks Engineers.—Annusl meeting, 
June 9 and 10. June 11.18, visit to Belgium. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the ordinary general meeting on May 12 the following 
were the candidates balloted for : 


Member, —R. A. Hadfield Parkhead House, Sheffield. 

Associate Members,—J. P. Olark, 19, Hessle-view, Leeds; H. L, 
Davis, care of Messrs. R. Blackwell and Oo., Limited, Oorridor- 
chambers, Market-place, Leicester ; A. P. Rutherford, burgh electrical 
engineer, Leith Corporation, Leith; W. A. Wales, Corporation Elec- 
tricity Works, Ashton-under-Lyne. | 
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THE “CHEAP AND NASTY” MOTOR. 


They test me as a dynamo—with brushes off the com.— 
They dress me in a handsome suit of grey ; 

My temperature they take upon a Centigrade thermom , 
And they pack me up and put me on a dray. 


They send a bogus warranty, a tin of “ motor grease," 
And instructions as to how I ought to run; 

They provide for me a starter with an overload release, 
Though at half of half full load I'm overdone. 


While they bolt me to foundations I'm as docile as can be, 
And I let them fix the cables and the belt. 

On my shining commutator a seraphic smile they see— 
Not & hint that smiles (and copper) sometimes melt. 


My owner comes to see me—brings, perhaps, his daughter 
fair 
And his sons to see me started with all state. 
I am put on “ no-load ” duty, started up with every care, 
And pronounced by all and sundry “ just first rate." 


But soon I get a load on—settle down to serious work. 
Then superfluous is the incandescente’ light, 

For around my commutator, as my brushes jump and jerk, 
An encircling glory shines—a halo bright. 


Next day, ere noon, six telegrams to ''Cheapannasty " 
rush ; 
An “expert " comes, who lifts my carcase lid, 
Then swears because the man in charge did not adjust each 
brush, 
And, when corrected, swears because he did. 


Anon, three commutators “melt”; two armatures burn 
out ; à 
My owner says, Eleetric power's an ass. 
Throw the blamed thing on the scrap heap—Now then, 
look alive, you lout— 
Steam's good enough for me—or may be gas." 
PABLO. 
— 


POWER STATION DESIGN.“ 


BY C. H. MERZ, MEMBER, AND WM. MCLELLAN, ASSOCIATE 
MEMBER. 


(Continued from page 748.) 


General Lay-out of Large Power Station.—For a compara- 
tively large power station, of say an initial capacity of 
10, kw. capable of extension to three or four times this 
size, and especially for one utilising steam-turbines, the general 
arrangement shown by Figs. 6 and 7 is convenient, as it 
fulfils the several requirements we have laid down—namely 
(1) simplicity of desiga ; (2) sub-division of plant ; (3) saving 
of labour ; (4) ease of extension. A turbine occupies so little 
floor space in comparison with its output that it is impossible to 
adopt what had almost become a standard arrangement—i.e., 
having one or two lines of boilers parallel with the engine-room, 
as by so doing sufficient boiler-house capacity oould not be 
obtained without wasting an excessive amount of floor space in 
the engine-room through spacing the turbines very far apart. 
Ia fact, with turbines there are only two alternatives possible, 
either to have a two-storey boiler-house or to arrange groups of 
boilers at right angles to the axis of the engine-room, providing 
each turbine with its own group of boilers. t 

Other Arrangements of Main Buildings. —The designs shown 
in Figs. 7, 8, and 9 are typical of the three possible arrange- 
ments so far as relative position of engines and boilers are 
concerned. Fig. 8 may be considered most suitable for power 
stations up to 5,000 kw. Thearrangement shown in Fig. 9 with 
the double row of boilers has been extensively adopted both in 
this and other countries. It has, however, many objections— 
it is difficult to allow for unlimited extension, and the steam 
and feed piping are considerably longer than in other arrange- 
ments. For all power stations of over 5,0C0 kw. capacity, 
especially stations for power supply (which must be designed 
for large extensions) the authors consider the arrangement 
shown by Figs. 5, 6, and 7 the beat and most flexible. It may 
be specially noted how this design facilitates an alteration in 
the size of units without upsetting the general arrangement of 
the station, as the extension boller-houses may be longer. 


* Paper read before the Institution of Electrical Engineers. 

+ A similar arrangement has been adopted by Messrs. Sargent and 
Lundy for the new stations at Boston and Chicago (see Fig. 5), where 
Curtis turbines are being installed. The authors have independently 
1 it at Carville, where Parsons turbines are in use (see Figs. 6 
and 7). 
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Arrangement of Auxiliary Apparatus.—The arrangement of 
the auxiliary plant, including in this term all piping and cable 
connections, is a most important factor in the design of the 
engine-room. A design which probably originated on the 


<= A lmr’ 
RN PTL 
tace? La pa} 


— 

è 

| 
' sit 


[ 558 b 
* ef W 
. y H — 
ILI —— 2 7 ri 
: . ieee cet V 2E r^ 


lagi 


| "n | 
: 218 
P n 
i 7 


r 
i 
e 
BON Rr 
- 2 
à 


SECTIONAL ELEVATION 


1] 


1 


| 
! 
f 
920 
xn | 
| 
i 
| 


Continent, and which is carried out there extensively, has 
also been largely adopted in this country— i.e., the provision 
of a basement to contain all pipes and auxilisry machinery. 
Experience has shown this to be an extravagant method, 
affecting adversely both capital and running casts. It is, 


adopted by engineers to avoid the inherent defect of installing 
the auxiliary apparatus in the basement. The provision. of 
wells or pits instead of a basement in the main engine- 
room has been frequently adopted, and though this arrange- 
ment hardly gets over the difficulty with regard to piping. it 
certainly reduces the supervision and attention required. The 
turbine, on account of the small floor space which it occupies, 
has simplified matters immensely, as with it all apparatus can 
easily be put on the one floor, or (as is desirable on account of 
increased efficiency), the condenser may be placed directly 
below the turbine ;* in the latter case the turbine, as it requires 
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little or no attention, can be left to run by itself at a higher 
level with merely a gallery round it. The auxiliary apparatus, 
requiring as it does much more attention, can then be put on 
what may be regarded as the main floor. Both arrangements 
allow of all apparatus being conveniently handled by the main 
crane—though neither provides that perfect.lookiog engine- 
room which is a feature of many Continental stations. 


( To be continued.) 


The following is a summary of the discussion on Messrs, 
Merz and MacLellan's paper, which was concluded at last 


in short, directly antagonistic to the requirements which we | Week's meeting of the Institution : 
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have laid down as essential to an eflicient design. It is also 
expensive in running wages, as unless the plant be allowed to 
run with practically no attention, more men are required, and it 
is expensive in repairs on account of the difficulty of providing 
lifting tackle and the necessity of working entirely with localised 
artificial light. Against these objections the only advantage 
is a clean engine-room floor. Various arrangements have been 


Mr. Venning dirsented from the authors’ views on many points, 
They commented upon the great attention maid to centr.l.etation 


* The General E:ectric Company of America are developiag their 
Curtis turbine with a condenser in the base of the turbine itself, which 
at once secures this advantage. In the case of small units it is an 
advantage to provide a condenser for each pair of sets, as in this way 
at;light loads the advantage of a high vacuum is obtained. 
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design compared with distribution. This state of things was quite 
justified by the fact that the former was the centre of the system. The 
authors put the total cost of station and plant at £40 per kilowatt. 
In small stations it might exceed £60, but in large stations the plant 
would not cost more than £18, with £5 or £6 for buildings. Stations 
for turbines could now be built for £14 or £15 per kilowatt, which 
would be about the minimum cost at which they could be constructed, 
and the buildings cost only £2. In dealing with economy of produc- 
tion and reliab lity of supply, the authors had lost sight of organisa- 
tion, which was indispensable to good results, In the illustration 
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rmanent building. He related, &mid some amusement, that, the 
Tower Biidge having been opened just previously, he enquired of the 
authorities whether that was a permanent structure. Concerniog base- 
ments, he disagreed with the authora' views, as it was often necessary 
to excavate *o a3 to obtain the proper atrata for setting the machinery. 

Mr. Leach, like Mr. Patchell, would like more figures in regard to 
cost, Again, the author's table did not state whether it referred to 
units generated or units sold—he presumed the litter were meant. 
Regarding steam-piping intercommunication, he thought that very few 
central-station engineers would care to work on what might be termed 
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of the Carville station chimneys were placed at each end 
with economisers, which was what the authors themselves 
deprecated. Corrugated iron buildiogs would not be tolerated, 
except in rural districts. Uralite might be used in cheap 
stations, It was non-conducting and durable. The right-angle 
design of station was nothing new. In 1890 a 20,000-kw. station 
had been constructed on the same priuciple at Boston, U.S A. 
Basements did not originate on the Continent, as stated by the authors. 
Watt put bis engines below ground, and in America it had been found 
cheaper to excavate a basement, which facilitated the examination of 
pipes. He criticised the authors’ arrangement of roofs as singular, the 
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the watertight protection system. e., a range of boilers for one 
set of plant The authors had scarcely given auequate consideration 
to reciprocating engines. The Newcastle-on-Tyne Company were work- 
ing partly with turbines and partly with engines, and found the utility 
of the latter practically equal to that of turbines, At the sime time, 
he concurred with the authors as to the advantages of turbines, which 
in regard to superheating offered some way out of the difficulty of 
lubrication. The authors wire not favourably disposed towards tke 
ure cf automatic stokers, in regard to which h's own experience was 
that with first-class stoking apparatus the results com pare i very favours 
ably with those of hand stoking, and as hand stokers were human, “, 
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numerous spans entailing great expense. The question in regard to 
economisers wae, Do they economise or not? With coal at 4s. 6d. to 
6s per ton they did not pay, bat they were justifiable when coal cost 
153. per ton. 

Mr, W. H. Patchell remarked that the authors spoke of the low 
cost per kilowatt of the Oarville station, but there was an absence of 
information on this point—in fact, the subjunctive mood predominated 
in their references to this question. For coal, 63. per ton was put 
down in the turbine test; in London this had to be trebled, which 
1 doubled the cost of production. In regard to buildings, he 
quoted a case from his own experience in which the County Council had 
Tefased to sanction 4 steel structure, on the ground that it was not a 


the average results obtained were by no means adverse to mechanical 
stokers, besides which they obviated the smoke nuisance. 

Mr. Merz, replying, stated that some speakers had not dealt with 
such large stations as those contemplated by the authors. Further, 
many speakers had only dealt with their individual branches, and it 
was difficult for an engineer who had not had to consider the des gn 
of power stations as a whole to realise the relative importance of the 
various machinery. It was not the authors’ object to discuss the 
merits of the different apparatus: they desired to emphasise the 
advantage of the complete unit system. We also pointed out. 
that some of the speakers, notably Mr. Venning, appeared to 
be under a misapprehension when they stated that the 
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authors' power station Genie was not new. The authors did not 
make any claim to origina ty. Referring to Colonel Orompton's 
observation that credit had scarcely been given to the pioneers in 
central.station design, Mr. Merz stated that the authors fully 
apprecisted the services thoy had rendered ; the only reason they were 
not alluded to in the paper was on account of ec panig with 
the various points rai Mr. Merz said that the fact of boiler-houses 
having been placed at right angles to the engine - house 20 or 30 years 
was quite a side issue. There was no merit in such an arrangement unless 
it secured certain advantages; in many cases great disadvantages might 
result. It was these disadvantages which had been avoided in the 
cases of Oarville and Messrs. Sargent and Lundy’s Ohicago station. In 
regard to the authors’ curves, these were constructed on an approxi- 
mate basis, and he quite agreed that a load factor and the price of 
coal in the South would represent appreciable variations. Major- 
General Webber and others had asked for figures in regard to 
the estimate of £20 per kilowatt which Mr. Merz had given 
before a perliamen committee, but the authors scarcely felt 
justified in disclosing the cost of the Carville station at the present 
time, though he might mention that the cost was greatly below £20 
per kilowatt. Regarding the relative merits of steam and gu, the 
authors did not suggest that the former was the better under all 
conditions, though they naturally favoured it in designing a power 
station on the Tyne. The essential difference between the designs 
of Dr. Kennedy and others and the authors was that, wheress 
iu the former there were several generating units supplied from 
one steam-main or one group of boilers, with o'ther single pipe 
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or duplicate pipes, in the latter one large unit was adopted, 
which was coupled to its own boilers, and a group of boilers 
fed a group of engines. In small boiler-houtes the advar- 
tages of the right-angle arrangement were considerably reduced. 
The authors agreed with Mr. Steinitz and Mr. Patchell that 
basements sometimes came naturally, but when such was the cas), 
the suthors considered that the basement, unlees a very deep one, 
a :d built up from a natural foundation, should be left open aud only 
a gallery put round the turbines or engines, and all the pipes and 
auxiliary plant left open to view. Iu regard to build inge, Mr. Me 
pointed out that the authors were speaking of stations ou's'de 
towns when they advocated corrugated iron, which was not only 
economical, but lent itself readily to alteration. Referring to 
Mr. Dykes’s comparison of the relative cost of gas and steam 
engines, he pointed out that if a steam generator could give a 
50 per cent. overload for two hours at very little increase of 
capital cost, that must be a very important consideration under any 
couditions, and especially in the case of wide areas. The authors 
scarcely considered it necessary to have two spare sets, as recommended 
by Mr. Jenkin, under ordinary conditions (which meant that a station 
only had to operate up to its peak load two hours a day for not exceed- 
iag three months in the year), especially as it might be assumed that 
the plant would be put into thorough working order for the heavy 
sesson ; and sven where it was desirable, under special circumstances, 
to have two spare sete, the author did not think it necessary to reduce 
the size of the units as much as was often done, in support of which 
view Mr. Merz adduced several figures. In regard to switchgear. 
the authors were sensible of the work done by Mr. Andrews, and 
sympathised with his appeal on behalf of British manufacturers, but 


thought that a little more enterprise on their part was desirable. 
Regarding the suggestions that the switchgear should be operated 
mechanically instead of electrically, Mr. Merz pointed out tbat in all 
cases of automatic overload it was necessary to drop the switches eleo- 
trically, and consequently there could not be much objection to patting 
them in electrically. 

ae proceedings concluded with a hearty vote of thanks to the 
authors. 


STEPNEY ELECTRICITY ACCOUNTS. 


The accounts of the electricity department of the Stepney 
Borough Council for the year ended March 31, 1904, show 
a total ex iture on capital account to that date of 
£199,120, of which £3,871 has been written off. We 
give herewith abstracts of the revenue account, general 
5 and statement of electricity, generated, 
sold, eto. 


p 
. 


REVENUE ACCOUNT. 2 


Dr. . 
Qoal or other fuel. „ itin troia 3,779 15 7 
Steam from dust destruotoeoe r =... 2, 945 3 8 
Oil, waste, water, and engine - room stores qͥ 404 9 0 
Wages at generating station ——— T 1,484 15 1 
Repairs and maintenance of building . . 185 2 9 

Eogines and boilers.............. — €—— 277 15 2 
Dynamos, exciters, et̃oo—— .. . . rn 3 111 
Other machinery, instruments, and tools ............ 61 10,5 
Accumulators and accessories |............... eee Vas 62 13 6 
Distribution of electricity— Wage ee 47 16 10 
Repairs, maintenance, and renewals of maine 147 18 ] 
Repairs of transformera, meters, eto — n 1 302 7 2 
Repairs, maintenance, and renewals of other apparatus 10 16 0 
Attending and repairs to public arc lamps .. 1,406 11 8 
Ditto incandescenta............... esee eene eene nennen 4517 5 
Rates dt 88 537 2 9 
Management expenses — l;ogineer's de ont (salaries) 427 6 9 
Accountant and staff (salaries), including storekeepers... 1,080 1 4 
Wages, meter reader . Z 62 17 4 
Stationery and N e "m . 172 14 2 
General establishment charge . . 151 10 0 
Law coste and parliamentary charges — v 2117 3 
Insurance ee eene nonno ——— — ——— 55 9 9 
Interest on consumers’ deposit . .. e 11 8 7 
13 825 16 11 

Balance carried to net revenue account ........ ......-. we. 12,792 17 3 
£26,616 14 2 

Or. : £ sv d 
Sale of current to private consumer . 19,934 12 8 
Public lamps ................... — —ÁÀ———Á— M 4,9918 15 8 
Rental of meters and other apparatuns . 226 10 7 
Work done for customer 1912 6 
Attending and repairs to public lamp . . 1,450 9 1 
Rent eden sssesss. c qe tiers Kota Coins ; 66 13 8 

£26 616 14 2 
BALANCE SHERT. 

Dr. Liabilitios. £ s.d. 
Balanoe of loans borrowed from London County Council 189,141 2 10 
Sapdry oteditorp es 08858585 9,769 2 5 
Surplus of assets at March 21, 1904.............. .. .... 8057 13 5 

£206,967 18 8 

Cr.. Assets and Capit.] Oatlay. £ s.d. 
Amount expended for WO kam ꝓ . ã 195,257 10 10 
Stores on herd 8 3.789 11 2 
Sundry debtors for current supplied, ete. .................. 6478 8 7 
Cash account ia hands of treasurer, eto. ................ . 1,492 8 1 

£206,967 18 8 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity e 15 He FFF SENS 2,745,805 
; f Public lampe ..................... 81. 

Quantity told | Pr.vate consumers by meter... 1.803.445 2.588.511 
Quantity used on workdadd‚dddddddddꝓ7 VE ę e. 73 358 
Total quantity accounted fr.. . .. 2,606 869 
Quantity not accounted for. AM EN EE 138,936 
Total maximum tupply demanded (kilowatts) ......... . q . 1,268 


Number of public lamps: incandescents, 24; arcs, 331. 


NEW COMMITTEES. 


BREDBURY AND ROMILEY.— Tramways and Electrie Lighting : 
H. R. Pratt, chairmaa. 

BRIERFIELD.—TZrumaways, Electricity, and Lighting: Councillor 
Walmsley, chairman. | 

CAMBORNE.— Lighting : Messie. Caldwell, W. H. Dankin, and Cock. 

STROUD. — Streets and Lighting: Conacillors J, Bowa, T. J. Olarke, 
W. Ooward, J. S. Dudbridge, P. H. R. Ferd, F. E. Gardiner, G. R. 
Harper, E. H. Hawkirs, G. J. Hollowsy, W. Kaer, C. Lambert, aud 
J. H. Iratt, . 


THE ELECTRICAL ENGINEER, MAY 20, 1904. 791 


through the faulty machine, probably resulting in serious 
damage. An ordinary minimum cut-out (Fig. 1) cannot 
be relied on to prevent this occurrence, for the change from 
& generated current to a motoring current may be too 
sudden to allow the switch to open—a reverse current of a 
certain amount being just as effective in such a cut-out in 
keeping the switch on, as an equal current in the original 
direction. | 

With a reverse-eurrent cut-out (Fig. 2), on the other 
hand, the action of the magnet depends on the differential 
effect of a shunt winding, whose excitation depends on the 
'bus-bar voltage and a series winding carrying the gene- 
rator current. The shunt excitation alone is made just too 
small to allow the switch tó open, but as soon as the shunt 
is aided by a small amount of reverse current the magnet 
acts and the switch is opened. The greater the reverse 
current becomes in this case, the greater is the certainty of 
the switch being opened. The number of ampere-turns 
for which the shunt is wound is decided by the construc- 
tion of the apparatus, and is usually made 90 or 95 per 
cent. of that excitation, which would cause the switch to 
open. The amount of series winding is decided by the 
maximum overload which the generator is intended to five 
(for such a cut-out acts asa maximum current as well as 
a reverse-current cut-out), At this maximum overload 
the series winding must overpower the shunt just suffi- 


CUT OUT 


QUESTIONS AND ANSWERS. 


. If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formulæ should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


689. On a contral-station two phase switchboard of the Ferranti 
two Westinghouse wattmeters, with series and shunt con- 

verters, were placed between the earth bar of the generators and 

the circuite, the bar being cut between generators and circuits for 

one phase, and an additional bar being added for the other as per 


VOLT METER 


BUS BARS 


Fra. 2. 


ciently to open the switch—7z¢, the series winding 
at this maximum current will have rather more than 
twice as many ampere-turns as the sbunt. Suppose 500 
ampere-turns are sufficient to cause the switch to open 
against a reasonable spring power, and that the maximum 
allowable current of the generator is 500 amperes, then 
tbe shunt would be wound to give about 450 ampere-turns 
and the series winding to give 950 ampere-turns in.opposi- 
tion.to the shunt when the current generated in the normal 
direction is 500 amperes. Then should a reverse current 
of about 26 amperes flow (50 ampereturns in the series 
winding) the total effective ampere-turns would be increased 
to 500, and the switch would be opened. 

Only minor disadvantages can be urged against the 
reverse-current cut-out. The presence of a fine-wire shunt 
winding on the magnet, and the fact that each cut-out has 
connections to both poles of the generator, necessitate more 
care with the insulation. In the case of the higher-voltage 
installations, external resistances have often to be used in 
series with the shunt winding to keep the wire of a reason- 
able size. These points necessarily somewhat increase the 
price, but the greater safety obtained, as compared with the 
ordinary minimum cut-out, quite out-balances any such con- 
siderations.—Q. 


Answer to No, 682 (awarded 5s.).—In summing up the 
advantages and disadvantages of reverse-current cut-outs 
and minimum-current cut-outs, the main points to be borne 
in mind are: the reliability of the apparatus under con- 
sideration to properly perform its work when required to; 
the liability of it to work at the wrong time, and thus 
endanger the continuity of the supply. Secondary con- 
siderations are prime cost and cost of upkeep, esse of 
adjustment, and ease of manipulation. One advantage of 
the minimum-current cut-out is that it absolutely prevents 
a reversal of current taking place, and can be depended on 


WATTMETE f mq 


skotch ; but the reading obtained on the wattmeters varied oon. 
siderab'y at times in comparison with the output as compare d 
with switchboard ammeters, and the maximum reading only 
amounted to about one-half the total output for each phase, How 
is this !—8, F. R. 

690. What are the relative advantages and disadvantages of lap 
“yp wave wourd armatures for continuous-current machines 

. G. W. 
ANSWERS. 

Question No. 682. Explain the relative advantages and disadvantages 
of reverse-current cut-outs and minimum cut-outs when used on 
continuous currente. 

Best Answer to No. 682 (awarded 10s.).—The usual 
function of automatic cut-outs is the safeguarding of 
individual generators against damage from heavy reverse 
currents which may be sent throogh them from other gene- 
rators connected to the same 'bus-bars. If, when several 


CUT OUT 
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BUS BARS 


SWITCH 
GENERATOR 


Fie. 1. 


generators are running in parallel, one of them should have 
a short-circuit in ite armature or have its exciting circuit 
interrupted its voltage will fall, and, if not automatically. 
prevented, an excessive motoring current will be sent 
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to drop the machine out at the right time. The reverse- 
current cut-out allows the reversal to take place, but comes 
into play before the reverse current has attained a dangerous 
degree; tbus the principle on which the minimum-current 
eut-out works is far superior to that of the reverse- 
current cut-out. There is no chance of the minimum- 
current cut-out being brought into play by vibra- 
tion, as it has no moving parts; it can, in con- 
sequence, be set much finer than the reverse- 
current cut-out, whicb, if set too fine, is very apt to be 
brought into play at any time by vibration, and this 
mishap is more likely than not to happen when the machine 
is on full load. In prime cost and cost of upkeep, the 
minimum-current cut-out bas a great advantage over the 
reverse-current cut-out, costing about 50 per cent. less to 
buy, and having no charge for upkeep. The reverse-current 
cut-out has working part to manufacture and maintain and 
keep in adjustment, which adjustment may easily be upset 
by the presence of dirt or corrosion at the working parts 
or contacts, it being generally very awkward to get at the 
parts of a reverse-current cut-out tocleanthem. A reverse- 
current cut-out may be slightly easier to manipulate than a 
minimum-current cut-out, but the advantage is so slight as 
to be negligble. The writer has experienced the troubles 
alluded to above with reverse-current cut-outs, and an 
entire absence of any trouble with minimum current cut- 
outs. In conclusion, the minimum-current cut-out is more 
reliable, less expensive, and less likely to go wrong than the 
reverse-current cut-out—W. T. W. 


Answer to No. 682 (awarded 58.).— In order to be able to 
discuss the advantages and disadvantages of reverse-current 
and minimum cut-outs, it is better first to examine the con- 
struction of each. Minimum cut-outs vary only in detail, 
and areall erected on the following principle. The current 
passing through the switch flows as well round a series coil, 
which it causes to become a magnet. This magnet sucks 
in a lever, which in turn keeps the switch in position. As 
soon as the current ceases to flow through the switch the 
coil is no longer a magnet, and a small spring, regulated to 
overcome the residual magnetism, pulls back the lever and 
releases the switch. The reverse-current type is practically 
the same, with the exception that the lever is a permanent 
magnet, usually excited by a shunt coil, so that when the 
current is passing through the series coil it attracts the 
opposite pole of the lever, and so keeps the switch in, while 
as soon as reverse current flows through the series coil it 
forms the same pole as that of the lever, and repulsion takes 
place, forcing the switch out. 

Could the minimum cut-out be guaranteed to act, it 
would be preferable to the reverse type, because the latter 
does not break until after the reverse has taken place, but 
usually the zero is passed so quickly that it does not allow 
the mechanism of the minimum style to work before the 
reverse current flowing turough the series coil holds the 
lever in. Take, for instance, cut-out used on a dynamo 
circuit, and suppose for some reason or other tbe machine 
voltage suddenly drops, it is highly doubtful if the 
minimum would have time to uct, while the reverse must 
do so. Or again, imagine the switch put in with the 
machine voltage lower that of the bus bars, what happens! 
The current flowing through to motor, the machine would 
keep the minimum in, while the reverse-current switch 
must break. 

To gum up the advantage of the reverse is that it cannot 
fail to act, and the disadvantage is that it does not act 
until after the zero has passed. The advantage of the 
minimum is that it cuts out at zero, while. the great 
disadvantage is that the z»ro does not last long enough in 
the maj rity of cases to allow it to break. Tue minimum 


cut-out = theoretical; the reverse cut-out = practical.— 
H. S. P. 


Question No, 695. —When drying out a three-phase generator of the 
O-rlikon type the following conuections were made: The three 
open ends of the generator stator windings were all shorted 
together. The generator was then run up to 400 revolutions 
per minute, A current of 10 amperes 100 volts from one of the 

"exeitera was passed through the rotor field, which showed 
16 amperes on ampere-meter in one of the stator windings, just 
enough to warm up the windings of stator. The following 
happened : the exciting carrent was-kept quite constant, and if 
the speed of the generator increased or decreased it would show 
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no difference on the ampere-meter in stator coils—the current 
kept constant at 16 amperes ; and if the generator was only 
just moving, the current would stil remain the same, but 
the moment the generator came to a standstill no carrent would 
" shown on ammeter. I should like to know the resson of 
this, 

Answer to No. 683 (awarded 7s, 6d.).—The phenomenon 
noted in this question is fairly well known, as in some 
text-books when giving instructions for carrying out the 
short-circuit test, we are told that to correct for incidental 
variations in the observed speed the observed open-circuit 
volts must be altered in the ratio of the standard speed to 
the observed speed, but the short-circuit current may be 
taken as independent of the speed over fairly large ranges of 
speed variation. l 

The following is an explanation : The anor Grane current 


per pbase is given by the usual expression JEUX FLY 
where E is the voltage generated per phase in the armature 
coils under short-circuited conditions ; R is the resistance 
per phase of the armature ; f is the frequency correspond- 
ing to the speed of rotation, and L is the coefficient of self- 
induction of the armature per phase. Now, at the working 
frequency, the term 2r Lis much bigger than R, and 
therefore R?is still more insignificant compared with (2 r f L)?, 


so that the current is given by. As the machine 


2 1 L 
slows up, the term 2 z f L decreases accordingly, but it will 
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be some time before it is comparable with R in magnitude, 
and so long as this is so the current will still be given by 


Now, E is proportional to the speed, as also is the 


21 71. 


frequency, so that is constant. When, however, 


E 
2 1 L 
very low frequencies are reached, the whole term 
J/ R?--(2 7 fL)? cannot be written as 2r fL simply 
that is, the denominator of the fraction is more than 
proportional to the frequency, and if the È M.F. generated 
continued to be proportional to the frequency, the current 


—jL———————— would decrease. But anoth i 

(FE = wou ut another action 
occurs which tends to keep the short-circuit current up to 
its previously constant value. As the term 2 7 f L becomes 


R 
nearer to R, the power factor (cos d= FSS) 
J ler (2m Ly 
increases, and as the demagnetising action of the armature 
current is proportional to sin ¢, this action becomes less 
than before, with the result that the excitation on the magaets 
produces more flux, and consequently more volts are gene- 
rated. Therefore in the expreasion for thecurrent both the 
numerator and denominator are more than proportional to 
the frequency, so that the current fends to keep the same. 
In the figure specimen curves are plotted connecting short- 
circuit current at different frequencies for the same excita- 
tion. The curve, of course, finally bends over, and passes 
through the origin, because at very low frequencies the 
term 2 r / L becomes small compared with R, Two curves 
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are given to show the effect of increased self-induction in 
the same type of machine (which may be brought about, 
for iastance, by the use of closed slots). With the higher 
value of self-induction the current is smaller than in the 
other case, but ite value is kept constant down to lower 
frequencies. The question states that the macbine was of 
the Oerlikon type, but as the Oerlikon Company build 
machines of many different types, most of which are not 
essentially different from those made by otber firms, this 
does not enable us to investigate the matter further in this 
direction. The present writer is, however, surprised that a 
machine running normally at 400 revolutions per minute 
should have the short-circuit current still the same when it 
is just turning, but would suggest that the excitation used 
(10 amperes) was so much below the normal value, and the 
short-circuit current was so low, that none of the iron parts 
were at all saturated, thus making the coefficient of self- 
induction much larger than it would be under normal 
runhing conditions at full load.—P. 


Answer to No. 683 (awarded 78. 6d.).—The fact put 
forward in this question, although peculiar at first sight, 
is one commonly observed in all classes of alternators, 
and its explanation is very simple. Briefly, the explana- 
tion is as follows: The excitation being maintained con- 
stant, the E.M.F. developed in the armature windings is 
directly proportional to the speed of rotation of the 
machine, but the current is the quotient of the E.M F. 
divided by the impedance, and, generally speaking, the 
difference between the impedance and the reactance in 
an armature winding is quite inappreciable, and the 
reactance is also directly proportional to the speed; 
therefore, the current is independent of the speed. The 
sudden change from normal short-circuit current to zero 
as the machine slows down and stops, is not quite so 
sharply marked as would appear to be indicated in the 
question. Snch sudden transitions seldom or never occur 
fn nature. If such were the case, it would indeed be a 
puzzle to explain it. The fact is, at a sufficiently low speed 
the resistance of the winding ceases to be inappreciable, and 
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plays an increasingly important part in deciding the value 
of the current during the last few seconds that the machine 
is turning. Nevertheless, to see the falling of the current 
to zero needs very careful watching. 

Let us take an example. Let 100 be the normal voltage 
of an alternator when running at a speed of 1,800 revolu- 
tions per minute, and let the frequency at this speed be 90. 
Let L, the inductance of the winding, be 01 henry, and R, 
the resistance, be 1 ohm. Now, the current =. 

| impedance 
and (impedance): = (resistance)? + (reactance)?, and the 
reactance 2 T n L. It will be seen from this that, even 
when the frequency has fallen down to eight alternations 
per second—.¢., less than 10 per cent. of the normal—that 

2 is stil only one-fifth of (2 7 n L)?, or the impedance is 
only 10 per cent. in excess the value that would be obtained 
if the resistance were neglected. 

Appended is a column showing the connection between 
short-circuit current and revolutions per minute, and Fig 1 
shows the same thing graphically. 


Revolutions per minute. Current 
GOOD MM iene’ Bate w 17:7 
/// m ran ĩ 8 17:6 
"pp emm =» 175 
JB ( 8 . 169 
%); E 15:5 
7 ree teste POTETE TIS 9:7 
SUPERHEAT. 
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Answer to No. 683 (awarded 58.).— In dealing with 
problems concerning the strength of the current in any 


' circuit in which a known alternating E M.F. 1s acting, 


we have always to bear in mind that we cannot apply 
the law for direct currents—viz, Č = y unless we take R 


as representing tbe “impedance” of the circuit —8 quantity 
which is not a constant, but depends partly on tbe 
periodicity of the applied alternating E.M F. and partly 
on the resistance of the circuit. In short, the equation 
for the R.M.S. value of the current in such a circuit 18 
C Loe 
rA 
where E= R M. S. value of applied E M. F.; 
r = resistance of the circuit; 
n= periodicity of the applied E M. F.; 
and L- tbe inductance of the circuit. 

Now, the E.M.F. acting in the stator winding of the 
machine under consideration depends on the rate of 
change of magnetic flux through it—that is, if the exciting 
current is kept constant—is K n, where K is a constant, 
depending on the number of turns in the stator winding 
and the strength of the magnetic field; and m is the 
periodicity, or the revolutions per second x the number of 
pairs of poles. And since the stator windings are short- 
circuited at the machine, the value of r compared with 
2. 1 L is very small, even when n is comparatively low. 
Therefore, we may almost neglect 7? in the above equation, 
and we then have | 


K ^ K 
8 ly). 
2. 1 Nn U „„ 


Thus we see that the current simply depends on the 
constants, and is independent of the speed of the machine, 
because 7 is so small compared with the reactance term. 
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To show in a diagram how soon the current in the stator 
windings will reach a steady value as the periodicity is 
increased, I have assumed a circuit of resistance 0°01 of 
an ohm, inductance 0 001 henry, and plotted a curve con- 
necting current and periodicity, K being taken as unity for 
ease of calculation. The following is the table from which 


the curve is plotted : | 
l Current calculated from formula, 


Periodicity, n. n 


GWG LEE 

CIE + 4 x? (COOL)? n? 
DU d ES cud RE 0 
J•%))%%ßßͤßCCC CU NON QS. ' B5 
H LAE 194 
E E A A REORRUR 147 
OS SO OOT RES 153 
ff... 156 
JJ/”X ). 8 157 
S aAa V 158 


From the curve we see that for the circuit we have 
assumed the current reaches more than half its final value 
when the engine is running so slowly as to only give a 
periodicity of 1, and that when the speed is such as to 
give a periodicity of 10 the current has almost reached its 
maximum constant value.—W. S. P. 


ERRATA.—lun our last issue there are the following 
corrections needed in the answers published : 

On p. 754, the paragraph marked (d) at the bottom of 
the left-hand column should read: (d) Have the electrolyte 
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analysed for traces of nitric acid. 
bruceine give the best tests. 

Oa p. 756, the contributor of the answer signed “ W. B." 
asks us to note “that the heat is proportional to the 
current square," and not to the current, as stated.— 


Ep. E. E. 
' LEGAL INTELLIGENCE. 


THE MANCHESTER CARRIAGE AND TRAMWAY COMPANY 
v. THE SWINTON AND PENDLEBURY URBAN DISTRICT 
COUNCIL. 


This case came before Mr, Justice Channell on Friday last. 

Mr. Fletoher Moulton, K C , for the plaintiffs, explained that She 
Swinton and Pendlebury authority purchased the system running 
through their district from the Manchester Carriage and Tramway 
Company, and the whole point at issue was whether the local autho- 
rity had to purchase the whole of the undertaking, including two 
depóts, one in Ford.laue and the other in Church - street, The point 

been taken before Sir F. Bramwell, sitting as arbitrator, who held 
that the Ford.lane depót, though in a limited sense used for the 
of the tram undertaking, yet was not suitable to such under- 
taking, but that the Church-street depót was used by and was suitable 
to the undertaking. He assessed the total value of the tramlines and 
the depót, eto., at £49,006, but said that if the Court should be of 
opinion that the Council were not compelled to purchase the Ohurch- 
street dep6t, then that sum must be reduced to £24,689. 

Mr. Balfour Browne, for the Council, said that all that the Act 
could compel the Council to buy was such part of the undertaking as 
is within their district,” and it was clearly outside the Act to make 
them buy more. 

Mr. Justice Channell said he thought he was bound to support the 
findings of the award. If Sir F. Bramwell had been alive he thought 
he should have sent it back to him, as there were facts set out in the 
evidence which showed the dendt was only partly used for the purposes 
of the tram undertaking. He had great difficulty in understanding 
exactly how the arbitrator came to his conclusion, but the point was 
clearly submitted to the Oourt—assuming as a matter of fact that the 
building, which was outside the Oouncil district, was at the time the 
undertaking was taken over suitable to and used for the purpose of 
the undertsking—were the purchasers bound to purchase it?! He 
thought it was quite clear that they were. He was compelled, there- 
fore, to come to the conclusion that the award must be supported. 

Judgment for plaintiffs accordingly. 


Diphenylamine or 
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SOUTH LANCS. ELECTRIC TRACTION AND POWER 
COMPANY. 


At Liverpool last week the case of Grenfell and others v. Willox and 
others was tried by Mr. Justice Jelf and a special jary. The plaintiffs 
were debenture holders, and the defendants, consisting of Sir John A. 
Willox, M.P., Hon. Arthur Stanley, M.P., Messrs. E. K. Muspratt, 
James Basnett Atherton, and Jasob Atherton, were directors of the 
company. 

Mr. Sutton and Mr. Byrne appeared for the plaintiffs ; Sir Edward 
Olarke, K. O., for Sir John Willox, the Hon. A. Stanley, and Mr. 
Muspratt, and Mr. Rufus Isaacs, K.O., for Mesers, Atherton. 

The defendants were all to have stated in the prise n that in 
1800 the company possessed statutory power to supply the local public 
authorities of South Lancashire with electricity in bulk for ligh ga 
well as power purposes, whereas it was not till three years later that 
the company obtained such powere. Plaintiffs subecribed on these 
representations, but fresh capital had to be created to obtain powers 
three years later, and plaintiffs alleged their debentures had me 
worthless and the shares of the company unsaleable.  Aoousations 
against the defendants of mala fides were withdrawn in court. The 
defence was that the directors acted in good faith, and on the opinion 
of their general adviser, Mr. Balfour Browne, K.O., that on the whole 
the company possessed in 1900 the powers set forth in the prospectus. 

Evidence on both sides was given Ai several witnesses, including 
Sir John Willox, who stated that he fully believed that the statement 
in the prospectus wae true, as, after enquiry, he had no doubt what- 
ever that the company had power to supply electricity in bulx to local 
authorities. 

Atone stage of the proceedings the jury retired to consult, as a 
majority were in favour of dismissing the case, Subsequently, they 
intimated that they did not desire to hear further evidence. 

Mr. Sutton then addressed the jury on behalf of the plaintiffs. 

His Lordship, in summing up, ssid his impression was that Mr. 
Bilfour Browne was perfectly correct in his opinion that the Act of 
Parliament did give the company the power which the prospectus said 
it possessed. The defendants were alleged to have made a statement 
which was untrue as true in accordance with the interpretation of the 
Act. That was a matter of opinion, and his Lordship had grave 
doubts whether the Act was not intended to apply to mere expressions 
of opinion. It was curious plaintiffs did not say the prospectus was 
untrue until three years later, when fresh capital was to bs raised 
which would rank before their debentures for interest. Then they 
made the charge of fraud against the directors, which they afterwards 
witndrew, but practically 5 in another form when they asked 
the jury to decide that defendants had issued the prospectus, which 
was not only untrue, but untrue to their knowledge. His Lordship 
put it to the jury whether defendants had reasonable ground to believe 
the prospectus was true. | 

e jury ultimately found that defendants had reasonable ground to 


believe that the prospectus was true, and returned a verdict for defen- 
dants, Judgment accordingly, with costs, 


TRAMCAR LICENSES. 


A test case was heard at Dewsbury on Tuesday, in which the York- 
sbire (Woollen District) Electric Tramways Company, Limited, were 
summoned by the Corporation for running a tiamoar without a license, 

Mr. Ellis, town clerk, said that the tramway company had been 
repeatedly asked to take out licenses for their cars, but they had 
refused, He contended that under the Town Police Olauses Amend- 
ment A't, 1899, tramoars came within the m-aning of hackney c-rr ages 
plying for hire, and un 4er Sestions 57 and 45 of the Ast cor poratio as 

ud power to grant licensee, and the proprietors of such vebi«les 
runniog them without licenses were liable to a fine not ex: eeding £2. 

Mr. T. Jones, for the defendant company, contended that, even 
granting that a tramoar was a hackney carriage, the local authority 
had no power to compel them to procure licenees. Under the Tram- 
ways Act, 1870, they were granted that power, but by the light railway 
order which the company had obtained to run their trams they had no 
such power. . 

After the case had been argued at length, the magistrates desided in 
favour of the Corporation, and imposed a fine of 2s. 6d. and costs. 

Mr. Jones asked that a special case might be stated, and the magis- 
trates agreed to state one. 


COMPANIES' MEETINGS AND REPORTS 


EDISON AND SWAN UNITED ELECTRIC LIGHT. . 


An extraordinary general meeting was held on the 12th inst. at 
Winchester House, when the following resolution was passed: '' That 
the capital of the Compeny be reduced from £1,000,000, divided into 
150,000 ‘A’ and 50,000 ' B' shares of £5 each, to £941,090, divided 
into 150.000 ' A shares of £5 each, 26,436 ‘B’ shares of £5 each, 
and 23,564 B' shares of £2. 10s. each; and that such reduction be 
effected by cancelling paid-up capital which has been lost, or is unrepre- 
sented by available assets, to the extent of £2. 10s. per share on each 
of the 23,564 B shares which have been issued, and are now out- 
standing, and by reducing the nominal amount of each of such 23,564 
B shares to £2. 10e." 

The Chairman explained that the last balance-sheet showed that 
the sum of £62,499 was capital which had been lost or was not repre- 
sented in the available assets ; and, that being so, it must be provided 
for either out of profits or by writing down share capital before any 
dividend could be paid. It was understood to be the wish of the 
shareholders that the latter course should be adopted, and, having 
regard to the articles of association, any reduction must fall first on 
the B shares, which were deferred both as to dividends and capital. 
The capital would be reduced by £58,910, and the remaining £5,589 
would be provided out of current earnings. The directors saw no 
immediate necessity for writing down goodwill, eto , which had stood 
at 2443.451 since 1898, as it could in no way affect the earning of 
dividends. The business of the Company was progressing satisfactorily, 
and he hoped to see & marked improvement in results during the 
current year. 


WESTERN TELEGRAPH. 


The sixty-first ordinary general meeting was held on Tuesday at 
River Plate House, Sir John Wolfe Barry preeiding. 

In moving the adoption of the report (particulars of which were 
given in our last issue) the Chairman remarked that the message 
receipts for the half-year ended Deo. 31 last amounted to £202,052, 
or £10,621 less than in the corresponding period of 1902. A 
part of this decrease was due to the fact that in the second half of 
the previous year they carried the whole of the traffic with West 
Africa in consequence of an interruption to the competitive route. 
The traffic with the River Plate and the West Coast of South America 
showed a substantial increase. For the current half-year the March 
quarter exhibited a decline in traffic as compared with that of 1903, 
but the diminution was being rapidly reduced. 

The report was adopted. 


WEST INDIA AND PANAMA TELEGRAPH. 


The ordinary general meeting was held at Wiachester House on 
Wednesday, Mr. W. B. Kingsford in the chair, The report (of which 
particulars were given in our last issue) was adopted unanimously. 


BRISBANE ELECTRIC TRAMWAYS INVESTMENT. 


The third annual general meeting was held on Wednesday at Win- 
chester House, Mr. H. B. Beeton in the chair. Particulars of the 
report were given in our last issue. 

The Chairman remarked that the Company ought soon to bens fit 
from the Toowong extension, the opening of which had been farther 
deliyed through a new order having to be obtained. This would oom. 
plete the contemplated extensions, and the only other obliga ion as to 
capital expenliture under the contract with the tramways company is 
the reconstruction of the track, now laid with 7716. and 551b. raila, 
the whole of the remaining material (881b, rails) required for which is 
now either on the way or oa the point of shipment. There is a total 
reserve of £24,112. The Compiny had contemplated meeting ca; ital 
expenditure by the issue of a further £25,000 of debenture stock, but 
80 far the directors had not considered the condition:tavourable enough 
for placing it. Temporary arrangemente had been made with the 
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bankers, but if the present improvement in the market continued the 
directors would soon have to consider the issue of this stock. Darin 
the pest year the tramways manager had visited London and discusse 
with the Board plays for the better deve'opment and more economical 
working of the undertaking, and, although there was no definite 
announcement to make on the subject, the directors were hopeful of 
advantageous results. The Chairman concluded by moving the 
adoption of the report and accounts. 

Mr. J. B. Concanon seconded the resolution. 

The Chairman, replying to questions, said that it must be remem- 
bered that the Company had been working not only an inoreased street 
mileage and an increased car mileage, but that they had been doing so 
under very disadvantageous conditions. When traffic improved, which 
he had no doubt it would do, the percentage of expenditure would 
diminish. Their actual operating expenses per car mileage were 5 84d. 
per car mile run, which he considered a very low figure, having regard 
to the high rate of wages that had to be paid. The tramways manager 
was doing everything 5 towards economical working. 

The resolution was then unanimously agreed to. 

The retiring directors (Sir Malcolm MoEscharn and Mr. A. P. 
Ledward) were re-elected. 

The proceedings termiüated with a cordial vote of thanks to tbe 
direotors. 


LOCH LEVEN WATER AND ELECTRIC POWER. 


A meeting of the shareholders of this Company was held in Edin- 
burgh, Mr. John D. Bonner presidi The meeting approved of the 
draft provisional orders for which application was made to the Seoretary 
for Scotland last month—the one to confer farther powers on the Oom- 
pany and to extend the time for the purchase of lands, and for the 
completion of part of the authorieed works of the Oo y ; the other 
to extend the time limited by the Loch Leven Water Power Act, 1901, 
for the construction of the waterworks, electrical generating stations, 
and other works. 


GLOBE TELEGRAPH AND TRUST COMPANY. 


The ordinary meeting of this Company was held on Tuesday. 
ticulars of the report were given in our last issue. 

The Marquis of Tweeddale, who presided, moved the adoption of 
the report recommending a total dividend for the year on the ordinary 
shares of 54 per ceat. He said the Company had never been in a better 
position than it was now. The dividend proposed on the ordinary 
shares was the largest that had been paid since the commencement of 
the Company. Last year the depreciation of their securities amounted 
to £276,581 ; this year the appreciation was £43,269, representing an 
marease in the value of their securities of £316,640. 

The report was adopted. 


Far- 


RAND CENTRAL ELECTRIC WORKS. 


The report for the pest year states that there is a decided improve- 
ment in the gr os s affairs when compared with the preceding 
year’s accounts. e revenue derived from the supply of power during 
the year under review has augmented by £18,045 above the 
revenue of 1902, and the result of the year's operations shows a work- 
ing profit of £28,500 before deduction of the sum set aside for depre- 
cistion. The directors decided, as from the beginning of this year, to 
publish monthly the total kilowatt-hours generated and the estimated 

revenue, and from a perusal of these statements, which cover the 
rst four months of the year, it will be observed that there is an 
increase of revenue of about £8,200 over and above the same 
period of last year. The receipts derived from the supply of 
power and rent of plant reached a total of £70,513, as compsred 
with £52,469 from the same source during the yeer 1902. The 
statement of accounts shows a gross profit of £28,547 and after 
deducting the sum of £17,962, set aside for Reprod anon, there 
remains a net profit of £10,584, which, together with the balance of 
reserve acccunt now transferred, reduces the deficit brought forward 
from last year to £11,947. The total power generated during the year 
was 8,192,680 kilowatt-hours, and the demand was of a more uniform 
character. The directors regret to report that they bave been 
unsuccessful in their efforts to obtain from the Imperial Government 
a refund of the amount of £2,729 appearing in last year's balance- 
sheet as a claim against them; this sum has, therefore, been written 
off against reserve account, the balance of which, as previously 
mentioned, has been appropriated towards the reduction of the debit 
balance. The question ot the extension of the works has engaged the 
serious attention of the directors for some time past, and it has been 
decided to increase the capacity of the plant by 1,000 kw. Ae s first 
instalment, an order has placed fora steam-turbine of 400 kw., 
and if, as the directors have every reason to believe, this type of 
machinery proves successful for the Company's purposes, the full 
extension will then be proceeded with on similar lines. 


WILLANS AND ROBINSON. 


The exact result of the poll mentioned in our last issue was as 
follows: for the resolution, votes represen ne 69,501 shares; a; ainst 
resolution, votes representing 100 shares. In addition, however, to 
the 100 shares voting against the resolution, there were proxies carry- 
ing 10,240 votes in the seoretary's hande, but these were not used. 
The total number of shares issued is 133,332. The terme of the 
resolution on which the poll was taken are as follows: That, subject 
to Mr. Peache entering into an agreement to devote the whole of his t me 
and attention to the service of the Company (with such exceptions as 
may be arranged), he shall bo remunerated by a fixed salary of £2,C00 
per annum, together with a contingent share ot profits calculated as 
follows—namely, in respect of every half-year in which the net profits 
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of the Company for such half-year shall be sufficient to pay a dividend 
at the rate of 7 cent. per annum upon the amounts paid or 
credited as paid upon the ordinary shares then called ap («fter pay 
the prescribed dividend upon the preference shares, and arrears thereo 
if any) on amount «qual to 9 per, cent. of the remainder of such profits 
shall be paid to the said James Oourthope Peache. Also that the 
remuneration of the proposed director should be provided from the fees 
paid to the existiog d, but it is hereby declared that this is only 
an sree of opinion of this meeting, and not a binding direction to 
the Board.” 


NEW COMPANIES REGISTERED. 


Marshall's Vaive-Gear Company, Limited.—Capitsl. E71. 500. 
Objects: to acquire any iutereste in patente, licenses, and the like, 
conferring the right to use any secret or other information as to any 
invention relating to steam and locomotive engines, in particular to 
acquire from J. T. Marshall, of Francis-atreet, Leeds, the benefit of 
certain existing iaventions relating to improvements in valve gear for 
fluid. pressure engines ; and to carry on the business of valve gear and 
locomotive manufacturers, mechanical engineers, electric light, heat, 
motive power, tramoars, etc. 

J. Stone and Co., Limited.—Ospital, £700 200. Objects: to 
acquire and carry on at Deptford or elsewhere the business of mechanics, 
electric and general engineers, etc. 

Crosby Motor and Engineering Company, Limited (80,910). — 
Capital, £2,000. Object: to carry on the business of contractors, 
engineers, electricians, manufacturers of and deslers in motors, 
mechanically-propelled marine and river craft, etc. Registered office: 
6, Orosby-square, E. O0. 

Liens Registered. 


Improved Electric Glow Lamp Company, Limited, London, 
E.C.— Supplemental lien registered May 6 to deed dated July 18, 1901, 
for securing £4,000, charged on the undertaking and all the property, 
including the uncalled capital. 

India Rubber, Gutta Percha, and Telegraph Works 
Company, Limited, London, E.C.—Lien istered May 6 for 
£98 000 44 per cent. second debentures, part of £100,000 authorised; 
no trustees ; charged on the undertaking and all the property, includ- 
ing the uncalled capital, but subject to 4 per cent. debentures for 
£500,000, is:ued in 1896. | 

Electric Light Insurance and Maintenance Company (1904), 
Limited.—Debenture registered May 6 for £2,000; holder: E. Hill, 
chartered a^countant, 79, Mark-lane, E. O.; charged on all the 
property and assets, except the uncalled capital. 


APPOINTMENTS VACANT. 


Electrical Eegincer, Weymouth and Meloombe Regis. Salary 
will be £250 per annum. Applications to Mr. R. N. Howard, town 
clerk, by June 8. Seo advertisement. 

Superintendent of Works, Southampton tramways reconstruction. 
Applications to the Borough Eng neer, Municipal Offives, Southampton, 
up to 9 a.m. on May 24. ^ 

Electricians in Power House, eto. See advertisement. 

Junior Draugbtsman. See advertisement. 

Track Engineer, Birmingham, for construction of 44 miles of 
electrisally-worked tramwaye. Salary £5 to £6 per week, according 
to experience. Also, an Inspector. Salary £4 per week. Applica- 
tions to Mr. John Price, city engineer and surveyor, Council House, 
Birmingham, by 3lst inst. See advertisement. 

Assistant Electrical Enginoer, Wakefield. Salary, £150 per 
annum. Applications to Mr. O. M. Shaw, Electricity Works, Wakefield, 
by 30th ‘ust. See advertisement, 


PERSONAL. 


Mr. MacGowau, assistant engineer, Oban, has resigned. 

The Dundee Town Council have increased the salary of the electrical 
engineer Pi £100. , , 

Mr. J. U. Sowter, Dorchester, has been appointed electrical engi- 
neer at Bray, county Dublin, at a salary of £240 a year—double that 
which he was receiving at Dorchester, 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


Cape Town.—The Tramways Company will shortly require tenders 
for rails and other material. 

Utrecht (Holland) — The Municipality require tenders for supply 
and laying of electric cables by 31st inst. l 

Amelia (Poruqia, Italy)—The Municipality require tenders for 
an electric lighiivg iostallation by Aug. 18. 

Madrid.—The Public Werke Depa tment invite tenders for the 
concession of an eleutric tramway in Bilbao by July 6. 

Callender’s Cable and Construction Company, Limited. 
Tenders are required for 20,000 to 50,000 blue tiles delivered at 
Kilmarnock, See advertisement. 
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St. Annes-on-Sea. —The Urban District Oouncil invite tenders for 
the supply of J. a iless cable for laying solid. Particalazs may be 
obtained from the Electrical Engineer. Tenders by M +y 30. 

Batley. -The Corpora ion in ite tenders for a steam superbeater, 
steam ipine, valves, and accessories for the elect-inity w rks. Speci- 
fi a:i ne m y be obtained from the Borough Eleotrical Engineer. 
Ten ers by Ju. e 2. 

Erith —The Urban District Council invite tenders for additions and 
alte:aons t» the eleo'ri: licht sation. Speoifi u io ne, etc., may be 
obraiued from the Quanti y Surveyor, 12, Queen’s-road, Erith. 
Tenders ty June 15, 

Pentyp:idd.—The Urban District Council invite tenders for supply 
of meos Specifications, ets, miy be obt.iaed a* ths office of 
Mr. R giuald P. Wt son, 66, Vi:toria-strcez, Westminster. Tenders 
by 12 nom on Juve 4, : 

Penrhiwoeiber (Wales).—The Penrikyber Navigation Colliery 
Cmjany, Limited, Pen:hiwc-iber B. S. O., Glam., invite tenders for 
12 month supply ot various stores, including electric lamps and 
fittings, Terders by June 2. 

Mexborough.—The Urban District Council invite tenders for two 
100-kw. steam dynamos. Specifications, etc., may be obtained on 
application to the Engineer, Electricity Works. Tenders by 31st inst. 

e advertisement in former issue. 

Handsworth.—The Urban District Council invite tenders for 

lighting feeders, mans, and roadwork, Srecification, etc., can be 
obtained from Mr. H Ward, Council House, Handsworth, near 
Birmingham. Tenders by May 26. 
. Rochester.—The Corporation invite tenders for the construction of 
permarent way and overhead line. Specifinations, et., cau be 
ob-ained at the office of Mr. E. Rotter, A. M. I. OC. E., 47, Victoria- 
street, Westminster. Tenders by June 3. 

Atherton (Lanos.).—Tenders are invited for the heating, ventila- 
tion, or electric lighting of the Atherton Fre Lib-arv. Particulars 
may be obtained from Mvasre. Bradshaw ard Ga s, F R. I. B. A., Bilver- 
well-street, Bolton, on or before 25th inst. 

—The Elec'ricity Committee invite tenders for (1) four 
mechauie«] stokers, (2) water softener and purifier, for the electric 
light station. Specificat ons, etc., may he ob ained from the Borough 
Elect: ical Engineer. Tendera by 30th inst. 


Haokney.—The Council iavite t- nders for electricity supply mains 
(feeders ni dis rihutors). Specifications, etc., may be obra ned from 
Mr. R. H«nmmond, M. I. O E, 64, Victoria-street, S.W. Tenders by 
May 26. See advertisement in former issue. 


Coventry.—The Corpora ion invite tenders for supply and erection 
of a 15.ton electrical crane and p'pework for the electricity works 
extension. Specificstions etc., nav beob'ain d f om Mr. J. A. Jeckell, 
Corp ration Electricity Works, Tenders by 25th inst. 


Royton (near Oldham). —Tenders are invited for overhead equip- 
ment and cab:es for the Ryton and Crompton tramways. Speri- 
fications, etc., may be obtained from Mr. R«gioald P. Wilson, 66 
Victoria-street, Westminster. Tenders by 12 noon on May 28. 


Glasgow.—-The Trustees of the Clyde Navigation invite tenders for 
a number of four-toa electric wharf cranes for Olydebaok Dock 
sage aaa may he obtained at 16, Robertson-street, Glasgow, from 

r. Geo. H. Baxter, mechanical engineer. Tenders by noon on 
May 28. 

London, 8. W. — The Guardians of the Wandsworth Union invite 
tenders for overbau'i. g fire a'arms, elestr'c bells, rewiring, etc., at the 


ipfi mary. Specifications, etc., can be obtained from Mr. F. W. Piper, 
dg Union Offices, St. Johu's-hill, S. W. Tenders by 10a.m. on the 
th inst. 


Norwich. The Corporation invite tenders for lighting tbe streets, 
roade, and public places of Norwich for one, two, or three years, at the 
opti in of the Corporation, from July 1 Particulars can be obtained 
from Mr. Arnold H. Miller, town clerk, Guildhall, Norwich. Tendera 
by Juae 4, 

Kirkcaldy (Sootland). —The Lighting Oommittee invite tenders 
for one extension switchboard panel and cable connections for one 
430.kw. generator now on order. Spec fication, etc., may be obtained 
from Mr, O. F. Francis, burgh electrical engineer. Tenders by noon 
on 23rd inst. 

Abergavenny.—The Building Committee of Visitors of the Mon- 
mouthshire Asylum invite electrical lightiog schemes for the asylum 
and tenders for carrying out the sams. Particulars can be obtained 
from Dr. James Glendinning, medical superintendent. Tenders by 
10 a m. on May 24. 

Glasgow. — The Trustees of the Clyde Navigation invite tenders for 
the supply of various stores for year comm nciug July 1, ivcluting 
electrical stores. Specifications, etc., may be had on application to the 
Soperint-ndent of Stores, 16, Robertson-street, Glasgow. Tenders by 
10 a.m. on June 4. 


Sunderland.—The Corporation invite teuders for the supply of 


one 600 kw three-phase induction motor-generator for traction pur- 
poses Specificatious, etc., can be obtained from the Borough Elec- 
trical Eogiueer Town Hall, Sunderland. Tenders by 27th inst. See 


advertisement in last issue, 


Bolton.—The E ectrieity Committee invite tenders for various stores 
du ing year ending March 31, 1905, including meters, motors, 
transf.rmers, starting switches, etc. Specifications. etc., may be 
obtained on applicati n to the Borough Electrical Engineer, Spa-road, 
Bolton. Tenders by 25th inst. 

Shanghai (China).—The Municipal Council of Shanghai invite 
tenders for a concession for constructiog and working about 24 miles 
of electric tramways on the trolley system in the streets of Shanghai. 
Particulars may be had upon applicatien to Messrs, John Pook and 


rath 51 Leadenhall-atreet, London, E. C. Tenders by 12 noon en 
uly 30. 


Glasgow.—The Corporation invite tenders for the supply of (1) 
main cables, (2) ele-tricity meters, and (3) cir lins for 12 mouths 
from’ May 31. Spec:fi-at ona, etc., may be obtained from Mr. W. A 
Chamen, engineer, 75, Waterloo-street, Glasgow. Tenders by 
25.h inst. See advertisement in f. rmer issue, 


Walthamstow.—The Urban District Council invite tenders for the 
followiag stores for the electricity works: incandescent ] «mpe, switches, 
eut-oute, cables, enamelled steel conduits, arc lamp carbons, carbon 
brushes, white cotton waste, asb stos picking, etc. Particulars may 
be ¿bt ined from the Electrical Engineer. Tendera by June 3. 


Southamptom.—The Corporation invite tenders for the supply of 
150 tons of rolled-stec] rails and the neces-ary fishplates, anchor j iats, 
soleplates bolta, nuts, and trebars, according to particulars to be 
obtained upon applicstion to Mr. J. A. Orowther, borough engineer, 
Municipal Offives, Southampton. Tenders before 2 p.m. on June 6. 


London, 8.W.—The Fulham Guardians invite tenders for wiring, 
electiis belle, stesm-hoot«r, eco. in connection with fire-alarm systems 
ot the workhouse and inti' mary, Fulham Pala-e-road, Hammersmith, 
W. Sp-cificstions, etc., may be obtained on application at the office 
of Mr. E. J. Mott, clerk Fulham Palace-road. Tenders by 4 p.m. on 
Soth iust. 

Johannesburg.—The Manicipal Tramways and Electric Supply 
invite tenders for insulated cables and bare overhead conductors and 
certain accessories, Specifications; etc., may be obtained from the 
Town Clerk, Johannesburg, and from Messrs. Mordey and Dawbarn, 
82. Victoria-street, London, S. W., on and after the 30th inst. Tenders 
by noon on July 4. 

Partick (Sootland).—The Town Council invite tenders for water- 
tube boiler, economiser, feed pump, hot-well tank, and pipework ; 
aleo condensing plant, oil separator, cooling tower and cast-iron tank, 
and pipework. Specifications, etc., can be obtained at the office of 
Mr. Jas. Donaldson, town clerk, Burgh Ohambers, Partick. Tenders 
by 12 noon on 24th inst. 

Madrid.—Toe Public Works Department, Madrid, Oaretas No. 10, 
require teuders for 10,C00m. of subber-insulated and 11,000m. of 
stecl-wire cable for Los Jer nimos tel-graphs, Five per cent. dep sit 
is required. Also for the corcession for w. rking a tele phone syotem, 
incluuing El he. Nevelds, Aspe, Monovar, Elda, Pinoso, and Orevil- 
lente. Tend ra by 29th inst. 

Argentina.—Tenders are invited for the construction of a system 
of eleotrio overhead trolley tramways between the Plaza de Mayo, 
Buenos Ayres, and the townships of Ortuzar, Devoto, and General 
Urquiza. Particulars may be obtained at the office of the Section of 
Publio Works, Secretariat of the Municipality of Buenos Ayres 
Tenders by 2 p.m. on 30 h inst. 

Greenwich.—The London County Oonncil invite tenders for the 
supply aud erection of two continuous coal and aeh conveyors of the 
gravity bucket type, at the electricity generating station. Greenwich, 
and for the msiutenanc of che same for 12 cslendar months. Specifi- 
cations, etc., may be obtained at the County Hall, Spring-gardens, 
S W. Tenders by 10 a m. on June 14. 

Rotherham.—Tte Corporation invite tenders for single valcanised- 
bitumen (:overed) cables of various siz s ; electricity meters of s‘zes for 
maximum currents of 24, 5, 10, 25, and 50 amperes (the supply 
puente is 230 and 460 volts continuous current), for 12 months from 

uly 1. Particulars can be obtained from the Borough Electrical 
Engineer. Tenders by lst inst. See advertisement. 

Canterbury.—The Lightiog Committee invite tenders for the 
follow ng: Oae Laucashi e or dry-back marine boiler, superheater, 
steam pipes, a 500-kw. steam dynamo, switchboard and coanections 
and extensions to economiser Specifications, etc., may be ob ained 
from Mr. Hammond 64, Victoria-street, Westminster, S. W. Tenders 
before 10.30 a.m. on June 1. See advertisement in former issue. 

Hornsey.—The Town Counoil invite tenders for the following: 
(Section D) condensiog plant; (E) water-oooling apparatus: (F) pipe- 
work and valves; (G) water softener and pa ifier ; (H) switchboards 
and connections. Specifications, etc., ma obtained at the offices 
of Mr. Robert Hammond, M. I. O. K., 64, Victoria-street, Westminster, 
S.W. Tenders by 50th inst. See advertisement in former issue. 


Erith. —The Urban Distriot Council invite tenders for a steel trough. 
floored road bridge, with h:i k and concrete abutments, ete., over the 
South-Eastern and Chatham Railway at the Lower-road level crossing, 
Erith, tog: ther with making up the approaches, fencing, kerbing, etc. 
Sp cificati ns, etc., may be obtained from Mr. Oharles H. Fry, clerk 
of the Oouncil, District Oouncil Offices, Erith, Kent. Tendeis by 
Juue 13. 

Kilmarnock.—The Corporation invite tenders for the supply, 
delivery, and erection of the following plant in connection with electric 
lighting and tramways for the burgh: (Specification No. 11) overhead 
equipment, trolley wires, poles, and brackets, eto,; (12) rolling-stock ; 
(15) wiring of generating station and car-shed. Specifications, eto., 
can be obtained on and after 10th inst. from the Town Clerk. Tenders 
by 12 noon on the 28th inst. See advertisement in last issue. 

Manchester.—The Directors of the Dock and Warehouse Exten- 
sion Company. Limited, invite tenders for the supply, d-livery, and 
erection on the southerly sid» of Dock No. 9, 20 movable electric 
cranes (with epare gear therefor) for cargo working purposes. Sp-cifi- 
cations, etc., oan be obtained at the office of Mr. W. H. Hunter, 
M. I. O. E., chief engineer to the Manchester Ship Canal Company, 
41, Sp ing-gardens, Manchester. "Tenders before 10 a.m. on May 25. 

Cuba.—The Directorate-General of Communications, Havana, invite 
tenders for the establishment and working of a telephone syetem in the 
town of Guantánamo. A provisional deposit of 200dol. (or about £41) 
is required to qualify any tender, The concession is subject to the 


THE ELECTRICAL ENGINEER, MAY 20, 1904. 


provision of the Royal decree of May 10, 1890, and the sheet of general 
conditions of same date regarding the conoession for telephone systems, 
such corrections being understood as may be necessary for adaptation 
to the existing régime. Thecompetition will turn upon the percentage 
of the total takings (not lees than 6 per cent.) which the concessionaire 
undertakes to psy to the Government. 

Madrid.—Tenders for the concession for an electric tramway from 
Ubeda to Santuario de la Yedra, in the province of Jaén, will be 
adjudicated on June 20 next. Persons desiring to tender must present 
their offers, with a document showing that £79 bas been deposited. 
The adjudication of the tenders will turn in the first instance on a 
reduction of the tariff for the conveyance of passengers and goods by 
this electric tramway, as set forth in the Gaceta. The fall conditions, 
together with a partial translation, as supple by the British Embassy 
in Madrid, may be consulted on application at the Oommercial 
Intelligence Branch of the Board of Trade. 

Exeter.—The Corporation invite tenders for (1) construction of 
permanent way and paving (including copper bonding) of about four 
miles of route length line, single line, with passing places; (2) over- 
head electrical equipment of the above lines and of car-sh:d ; (3) sup- 
plying and layivg of insulated cables and stonoware ducts for the ssme 
length of tramway in connection with the above; (4) sunply and 
delivery of 12 double-decked single-truck motorcars, Specifi a'ions, 
etc., con he obtained for Oontracts Nos. 1 and 4 at the office of Mr. 
Thomas Moulding, Municipal Offices, Southernhay West, Exeter, and 
for Contracts 2, 3. and 4 at the office of Mr. H. J. Mun'o, city elec- 
trical engineer, New North-road, Exeter. Tenders by June 9. 

Madrid.—Tenders are required for the maintenance, preservation, 
and workiog of the submarine cables at present in use between Cadiz 
and Teneriffe, as well as certain inter-insular cables in the Can 
Islands, for the laying of three new cables—one between Barcelona an 
Mallorca, another between Tangier and Ceuts, and another between 
Charafinas and Nemours—and also for the repair of the present cable 
between Tangier and Tarifa. Tenders for these contracts will be 
received up to June 14 at the office of the Directorate-General of 
Posts and Melogre he, 10, Calle de Oarretas, Madrid. A deposit of 
£2,860 is required. Specifications of the cable required is given in 
the Gaceta of April 16, which msy be seen on application at the Oom- 
mercial Intelligence Branch of the Board of Trade, 50, Parliament- 
street, S. W., any day between the hours of 10 a.m. and 5 pm. 
(Saturdays, 10 a.m. to 1 p.m.). | 


RESULTS OF TENDERS. 


` Liverpool.—The City Ocuncil have accepted the tender of Morr son 
and Sons, Wavertree, at £3,000, for erection of an electric sub-station 
in Rice-lane, Walton. 

Derby.—The Tramways Committee have accepted the tender of 
Newton Bros., Fall-street, at £193. 3s. 6d., for the wiring for electric 
light of the new car-shed. 

Tiverton. —The Oouncil have accepted the tender of Messrs. Manning 
and S ns, at £1,490, for building the electricity station, snd the 
tend-r of Messrs. Sater for installation. 

Stepney.—The Borough Oouucil have accepted the tender of 
Reaveil and Oo. Limited, at £66, for an air-compressor required for 
the purpose of removing dust trom dynamo armatures. 

Newport. —Messrs. W. A. Baker and Oo., Limited, have placed a 
contiact with Messrs. Walker aud Hodgetts, Limited, St. Simon's- 
street, Salford, for one three-ton electric motor-driven c«pstan. 

Bradford.—The Corporation have accepted the tender of Roberts 
and Oo., Limited, Cutler Heights, Bradford, for the supply and erection 
of ond ruc ional srouwork required for the work in progress at the 
elect i ity works, Valley-road Brad'ord. 

Great Western Railway.—The Compiny have accepted the tender 
of Bruce Peebles aud C., Limited, Edinburgh, for 5,000 kw. in motor. 
gen-ra'ors, including 10 400-kw. sets and four 2)0-kw. sets, spares, 
and switchgrar, The motor-generatora will be built under the Peebles- 
LaCour patents. 

Acton. —The Dist'ict Council have accepted the following tenders 
in connection with the electricity works : Lancashire Dynamo Uompany, 
motor taavsf rmers, booster, and halancer, £5,425; Mesera. Oowans, 
Limited, switchboard, £1,140; St. Helens Cable Companv, cables, 
lam}3s, lamp-posts, street work, etc., £31,536 15». 7d. ; Electric Power 
Storsge Company. a-cumulatore, £2,016 : and Messrs. James Hitchen 
and Sons, crane, £170. 103. 


BUSINESS NOTES. 


TRACTION. 

Salford.—Tbe tramways are handiog over from the year's pr fits 
£12 000 in relief of the rates. 

Nuneaton.—The Board of Trade have granted an extension of 
12 months for carrying out this scheme. 

Rowley Regis.—The District Oouncil have raised the money 
required for the tramway from Old Hill to Blackheath. 

Bradford.—There is considerable likelihood of the Yorks Traction 
Company commencing the work of electrification early next month. 

L. and N.-W. Ry.—It is now reported that the company does not 
contemplate the im nediate electrification of any section of their lines. 

Electric Automobiles.—It is stated that the electric automobiles 
in 15 service of the Parisian Post Office travel at 4 speed of 18 miles 
an hour, 
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West Ham.—The receipta from the tramways for the four weeks 
ended April 28 amounted te £2,969. Fifty thousand miles were 
covered, and 880,000 passengers were carried. 

Folkestone. —The deputation appointed to meet Lord Radnor on the 
question of the substitution of overhead wires for undergrourd traction 
was received by his lordship yesterday afternoon. 

Paisley.—The mile of tramway connecting the system with that of 
Glasgow has been opened. It is stated thac there is a good prospect of 
an early settlement of the d fferenoes with the company. 


Walsall.—The Town Qouncil have decided to purchase, at an 
estimated cost of £420, an electrically-equipped water tank for 
eprinkling the lines, so as to ensure contact and prevent spa: king. 


Halifax.—The Corporation propose to seek powers to construct a 
line to Eiland. The revenue from the Corporation’s tramways for 
the put year amounted to £67,712, resulting in a profit of £496. 


Rawmarsh.—It is stated that there is still every possibility of the 
tram scheme being carried out. The U. ban District Council and the 
company have been negotiating recently, and this is expected to bear 
fruit. 


Norwich.—A parcels express has been started in connection with 
the electric tramways. Parvels are collected from tradesmen, tiken to 
a central dep6:, sorted, and afterwards delivered by boys to the con- 
signees. 

Bombay.—.A recent issue of the Government Gazette notifies the 
application of the Brush Electrical Company for a liocn»e under the 
Indian Electri:ity Act, similar to tha: enjoyed by the Electrical Supply 
Oorporation of Calcutta. 

Howrah.—The Municipality have decided to accept the offer of the 
Calcutta Tramways Company for the constraction of tramwaye on the 
other side of the Hooghly, and the matter is now before the Local 
Government for final disposal. 

Sheffield.—The Shoreham-street section of the tramways has been 
opened. The completion of this section provides a new route to 

eeley, and the committee have decided to run two ci.calar services 
between Albert-road and the city. 

Liversedge.—The British Electric Traction Oompany having made 
application to the Board of Trade for sanction to the abandonment of 
a part of their original scheme, the District Ocunoil are considering 
whether they shall oppose the application. 

Darlington.—A trial run has been made on the new tramways, 
which is stated to have been satisfactory. It will not, however be 

ible to open the service to the istas by Whitsun, ae the Board of 
e will not be able to inspeot the lines until after then. 

Be) fast-Holywood.—It is stated that the Bill to sanction a tram- 
way between these places, which has been approved by the House of 
Lords Oommittee, gives the Belfast Corporation power to supply the 
company with energy, both inside and outside the city boundary. 

Wolverhampton.—The Town O uncil have decided to lay a single 
track on the Waterloo-road route, instead of a double one as at firat 

roposad, on account of the gas mains. The construction of the double 
ine over the :ailway bridge, Wednesfield-road, has been resumed. 


Glasgow.—The new tramway route in Johnstone has been com. 
pleted, and is ready for the running of the electric cars. The present 
terminus is to be at the corner ot Church-street, but when the next 
section is finished the cars will be able to proceed to the boundary of 
the burgb. i 

Swinton and Pendlebury. —The District Oouncil have received 
the s«nc'iun of the Bowd of Trade to the borrowing of a sum of 
£26 889 in respect uf the purchase of the Manchester Carriage and 
Tramwsys Company's tramway undertaking in their district, to be 
repaid in 21 years. l 

Chester.—The tramway employés have petitioned for an increase of 

y, it 1 that their rate of wages is exceptionally low. The 

ramwaya Oommittee have decided to defer consideration of the 
question for a month, the manager tu mesatime obtaining information 
from other boroughs. 

Camberwell and Dulwich.— At the last meeting of the Camber- 
well B. rough Oouncil the Tramways Committee submitted a recom- 
mendation that the borough engineer and his staff be accorded a vote 
of thanks for their services in connection with the opposition to the 
Cam‘erwell and Dulwich Tramways Ball. 

Penarth-Cardiff.—A large and influential deputation attended a 
special meeting of Penarth Urban District Oouncil on Monday in 
support of the electric tramway scheme. A hope was expressed that 
the Council would either undertake the service themselves or favour- 
ably consider the scheme put fo: ward by the syndicate. 

Jarrow —The Jarrow and D strict Electric Traction Company are 
inv.ting eubsoriptions for their first issue of stock. The total capital 
expenditure on the construction of the 34 route miles of line and their 

nipment on the overhead system of electrio traction ie estimated at 
£70,000. The local authorities may purchase within six months of 
Dec. 17, 1926. 

Falkirk.—[a reference to our note of the 6th inst., we learn that 
when the special commutee's recommendation that tbe new syndicate 
be allowed to run carson Sundays came before the Town Oouncil it 
was decided to take a plébiscite of the ratepayers. The syndicate have 
agreed to pa-s in full the two years’ wayleave due in July if Sunday 
1uoning is sanctioned. 

London United Tramways Co.—The company baving given notice 
of their intention to commence the construction of electric tramways 
over en eA Court and Kingston Bri iges, the Surrey County Oouncil 
have decided to refuse their consent until they have determined whether 
the working of the trams will be likely to endanger the safety of the 
Hampton Oourt Bridge, and whether it will be necessary to reconstruct 
or widen either of the bridges, " 
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The Underground Electrification.—The Law and Parliamentary 
Committee of the Hammersmith Borough Council recommended at the 
last meeting of the Borough Council that no action be taken on the 
letter received from tbe Fulham Borough Council inviting co-operation 
with a view to securing increased luggage allowances with zone fares 
' when this Bill comes before the House of Oommons in committee. 

Brighouse.—The Halifax Oorporation have decided to construct 
the line from Brighouse to Bailiffe Bridge. Sinoe the opening of the 
Hove Edge extension to Brighouse about two months ago it has been 
so successful, that the Halifax authorities ate encouraged to provide 
still farther for Brighouse requirements. The Bradford Corporation 
have replied to a petition asking for an extension from Wyke to 
ASA Bridge that they do not feel justified in undertaking the 

eme. 

Radcliffe.—The Radoliffe District Oouncil Bill for powers to 
construct abont six miles of tramway, which at one end will connect 
with the lines to Bury and Bolton and at the other with Whitetield, 
the terminus of the Salford system. has been passed by a House of 

mons committee. The Council are to construct the tramways aud 
supply the electrical energy, and the Corporation of Bury will equip 
and wok the lines. The estimated cost of the works 279.304. 
Sanction was given to a restricted supply of energy in bulk. 

Trafford Park.—The Trafford Park Dock and Railway Bill has 
been considered by a House of Lords Committee. In regard to the 

rtion of the Bill which relates to the construction of tramways in 

aff rd Park, it is stated that a settlement hae been arrived at between 
the Trafford Park Estates Oompiny, the Manchester and Salford Cor- 
porations, and the Stretford District Council. The Manchester and 
Salford cars are to run over the Park Estates Company's electrio tram- 
ways, and the company are to have running powers to the Salford 
boundary. 

Scarborough.—Deepite the decision of the company to run 
tramears on Sanday, the agitation against this arrangement is 
proceeding. The local Nonconformist Council have sent a resolution 
of protest to the company, and decided to organise a petition and 
canvass the town for signatures. The Oorporation bave intimated to 
the company their opinion that it is desirable that the tramways in 
North Marine-road should be continued as far as the janction of Albert- 
road and the North Foreshore-road. The trams, which run to all 
parts of the town for Id., carried during the first week 52,404 
passengers. 

Mansfeld. — The Town Council and the Mansfield Woodhouse 
Urben District Oouncil have received from tbe Board of Trade, with 
reference to the Mansfield and district light railway order, a com- 
munication stating that the Board have granted an extension of 
12 months for the completion of the scheme authorised by such order. 
It is added that the promoters have been informed that the Board 
would hesitate to sanction any further extension of time against the 
wishes of the local authority concerned unless substantial progress is 
made with the construction of the, line during the seconded period 
which has now been granted. 


North-Eastern Railway.—A series of trials have been rnn on the 
new electric section of the North-E:sstern Railway between Benton and 
Tynemouth. Four trains of three sets each left Heaton car-sheds and 
proceeded to Tynemouth, and returned to Benton coupled together in 
two six-car set», It is understood that the trials, which were super- 
vised by Mr. Merz, were satisfactory. An official of the company is 
stated 10 have roma: ked in an interview that the company wanted the 
Hull Corporation to state the lowest price at which they would supply 
the necessary power for working the l., cel lines of the company before 
bringiog forward a scheme of eleotrification. 


Yarmouth.—The following are particulars of the receipts and 
passengers carried from April 21 to April 28: Paeserg-ra at ld., 
14,168 ; workpeople, 28,885 ; scholars, 214; receipts, 0520. 143. 94. 
Comparative returns: from April 1, 1903, receipts £297. 6s., from 
April 1, 1904, ditto £320. 14e. 9d.—incresse, £25. 8s. 9d.; April 1, 
. 1903, receipts per car mile 4°6ld., April 1, 1904, ditto 5:59d.— 
increase, °981,; April 1, 1903, average daily receipts £10. 128. Ad.; 
April 1, 1904, ditto £11. 9s. 1d.—increase, 16e. 9d.; Ap il 1, 1903, 

1886 carried 75,084, April 1. 1904, ditto 77,267 — increase, 
„185; Ap'il 1, 1993, milesge 15,474, April 1, 1904, ditto 13,832— 
decrease, 1,64 

Swansea.— At the last meeting of the Corporation the Tramways 
Committee recommended, on the question of the new tramlines over- 
laying the gu. m- ins, the adoption of the sub.committce's report, 
which advised that arrangements be made with the gas company for 
the relay.ng of any gas-main and service pipes where the maine are 
endangere i, or the supply of gas from the mains interfered with; and 
that the surveyor be instructed to confer with the company as to the 
latter. The Corporation was further asked to confirm a recommenda. 
tion that an cffsr of £6 640. 10s. be made to the company in respect 
of the electrical mains and works installed in Nesth.rosd, which 
amount ie csloulated on the cost price of the works—v z., £8,737. 
10s. 8d.—1ess 6 per ceut. per annum for four years on account of 
depreciation. 

Middlesbrough, Steckton, and Thornaby Tramways.—The 
Select Committee of che House of Commons on resamiog consideration 
of the Middlesbrough, S ock t n- on-Teee, and Thornaby Ele ott io Tram- 
ways Bill, promoted vy the Imperial Tramways Oompauy, decided to 
pass the presmble, eu'^jeot to the conditions that the Ourporation of 
Middlesbrough should have a proper protective clause as regards the 
workinys in their borough, and that the period for purchase in the Bill 
shall be 25 years, the purchase to be as of a going concern. Sab- 
Section 9, called the Thornaby clause, and the words relating to 
betterment in Clauses 9 ani 51, have been struck out. It is proposed 
that the cars should pass toll free, as proposed in Clause 31, and that 
the e to be paid for freeing them from toll should be settled by 
an ar T. 


Leeds.—A meeting of the Leeds Tramways Committee was held 
yesterday afternoon. Mr. R. A. Smithson (chairman) presented the 
annual statement of accounts for the year ended March 25 last, 
showing that the gross profits for the year were some £12,000 in excess 
of the previous year. After payment of interest and sinking fand and 
depreciation charges, which amounted to some £18,000 more than the 
similar charges for the previous year, the net surplus was about 
£56,000. The total increase in the revenue as compared with the 
previous year was £15,000. On the track renewals and repairs alone 
there was an increased expenditure of over £8,000. The increased 
amount for redemption of the debt was over £12,0C0. 


Ayr.—The County Council have resolved to oppose the Oorpora- 
tion's provisional order for an extension of the system from Prescwick 
to Monkton. Halfpenny stages on the tramways at Preetwick have 
been inaugurated. Hitherto the 4d. stages have been confined to the 
system within the burgh. For the financial year ending May 15, the 
total receipts of the Corporation tramways amounted to £14 346, as 
compared with £14 160 in the previous year, and the pissengers 
carried numbered 3,316,580, as against 3 201,586. There was a con- 
siderable increase in the car miles run, the total being 3535 973, as 
against 336,049, and the earnings per car mile showed a decrease, 
b-ing at the rate of 9°7d., as against 10'11d. last year. Although the 
mil was greater, the amount of current used showed a decrease, 
the total boing 324,137 units, as compared with 335,859 units in the 
previous year. 


Blackpool and Garstang Light Railway.—The Blackpool and 
Garstang Light Railway ore will apply to the Light Railway 
Oommissioners for an er gm i order as follows: to exteod the time 
limited by the Blackpool Garstang Light Railway Order, 1901, 
and, if necessary, to revive the ponen for the compulsory purchase of 
lands for the purposes of the said order, and to extend the time limited 
by the said order for the completion ot the railways and works thereby 
authorised. To ch the name of the company incorporated by the 
said order. Oopies of the draft amending order can, on and after the 
3let inst., be obtained at the office of Mr. H. P. May, 5, Oiinton- 
street, Blackpool, and Messrs. Sherwood and Oo., 7, Giest George- 
street, Westminster, S. W. Any objection to the proposed application 
must be sent to the Secretary, Light Railway Commission, 54, Parlia- 
ment-street, London, S. W. 


—The Tramway Committee have further considered 
the question of tramway extension, The chairman informed the Press 
that the draft report dealing with the subject had been approved, and 
would be submitted to the Council at a meeting to be held on May 31, 
The question of an arrangement being made with Aston for through 
running was stated to be still under consideration. While there was 
hope of such an arrangement being arrived at mutually satisfactory to 
both Birmingham and Aston, the etstement, made that a basis of terms 
had been agreed upon was officially denied. The committee decided 
to place on the Steelbouse-lane route a new car of the Liverpool 
pattern as an experiment. It is the intention of the committee, how- 
ever, to see other piai of cars before making a final selection, and 
for this purpose Alderman Beale, with the tramway manager, hes just 
visited Nottingham. The route from Station-street to Viotori& Park 
is to be electritied. 


Aberdeen.—The returns of the tramways for last weck show a 
revenue of £1,219. 6s. id., compared with £960. Os. 3d. in the same 
week last year, being an increase of £259. 5:. 10d. Ia 49 weeks the 
tot il increase in receipts has been £18 083. 19s. 6d. The expenditure 
for the week amounted to £573 8. 11d., compared with £371. 
18». 2d., an increase of £201. 10». 9d. In 49 weeks the increase 
in the expenditure has been £7,748. lle 34. The number of passen- 
gers carried was 290,208, compared with 227,959, and the gross esrnigogs 
per mile wera 10d., compared with 11:21. in the same week last year. 
In 49 weeks the total receipts hsve been £58 925. 4s. 10d., compared 
with £46 839. 5s. Ad., being an increase, as stated, of £12 083. 19s. 6d. 
In the same period the expenditure on wages and electricity has been 
£24 792. 24 , compared with £17,043 10s. 9d., being an increase of 
£7,748. 118. 3d. The deputation appointed to visit various towns in 
the south so as to report oa the question of top-covered cars has 
returned to Aberdeen, and a epecification is to be drawn up embodying 
the best points in the various systeme from which it is hoped to pro- 
duce a very usefal top-covered car at a reasonable cost. A sestion of 
the Dee-side route, belonging ta the Aberdeen Suburbin Tramways 
Company, Limited, is expected to be completed by the first week in 
June, and the Doa.side section a little later. 


Newoastle.—The solicitors for the company have addressed the 
following letter to the town clerk: '' Dear Sir, —We have duly rec ived 
your let. er to us of the 13th inst., ioforming us that the Parliamentary 
and By-laws and the Tramways Committees of the Corporation have 
considered the proposals (alternative 2) made by our oliante, and sug- 
gesting further amendments, which, if agreed to by us, those com- 
mittees are prepared to recommend the Council to accept. It must be 
obvious to your committees that the directors of the company have inany 
arrangement to consider both the interests of the pcblic and those of the 
compapy. The interests of the public clearly dem ind that there shall 
be a consecutive service at all points between Shields and Newcastle, 
Your modifications of our suggestions make such a service impoe- 
sible, whether the Corporation or the company were to conduct 
it. The fact that the rivereide manufacturers between Shields and 
Newoastle, employing nea:ly 23 000 men, have signed a petition in 
favour of such a through eervice, shows the importance of it to the 
whole district, We think it was made quits clear to the committee 
at the last interview that alternative 2 wis proposed with the view 
of meet;ng as far as possible the wishes of the Corporation, and 
contained the minimum of the term: to which our clients were 
prepared to agree. They regret that the committees should have 
made suggested amendments which s» far modify these terms 
as to preclude the possibility of their acceptance by our clieats, 
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We fear that, having regard to the great divergence between the com- 
y and the Oorporation, no useful purpose can be served by the 
tora attending at the town hall again to-morrow afternoon. Our 
clients very much regret that the efforts which they bave made to 
arrive at a solution of the difficulties at the invitation of the counsel 
representing the Oorporation before the committee of the House of 
Lorde, have apparently not so far met with success." The Council 
will meet next Thursday to fully consider the matter. The estimated 
experditure for the ensuing year ,on revenue account and capital 
account amounts to £205 859 and £156 814 respectively A proposi- 
tion that £20,000 be p ovided for depreciation has been defeated. A 
further extension of tramways has been opened för traffic on Welbeck- 
rcad, The length of the extension ie about one mile. 

London County Counoil.—The consideration of the County 
Council’s Tramways and Improvements Bill by the Select Committee 
of the House of Gommans was concluded last week by the sanctioning 
of a short piece of line from Trafalgar-road, Greenwich, in the dirce- 
tion of the Blackwall Tunnel. The Bill proposed the continuance of 
the line through the tunnel, so as to connect the north and south 
b ystems of tramways, but the committee rej cted that part of the 
scheme, At the last meeting cf the Council the Highways Committee 
recommended that the rebuilding of a portion of the existing car- 
sheds and the erection of workshops at Camberwell be executed by the 
Works Committee at a cost of £19,000, and that tbe laying down 
of rails inside the sheds, the construction of conduits, and the 
paving of tracke be carried out by the tramways permanent 
staff, the cost being estimated at £2,000. A supplemental vote 
of £4,500 was asked for in connection with the Tooting elec- 
trification, this excess representing additional works. The plant at 
Southwark for working the tramways in tbat neighbourhood will 
be rather larger than originally intended. Mr. A. P. Trotter, on 
b-balf of the Board of Trade, has inspected the Council’s sub-stations, 
and made recommendations for ensuring safety, for the observation 
of which the committee have given strict instructions, It was also 
recommended that sanction be given to the Regent’s Park Station 
of the Baker-street Railway, so far as Section 48 of the Baker- 
street and Waterloo Railway Act, 1903, is concerned. At Wednesday's 
meeting of the Osmberwell Borough Council the Tramways Com. 
mittee recommended that a memorial from the Oamberwell Trades 
and Labour Council, praying that representations be made to the 
County Council as to the necessity for a through rervice from the 
bridges to Greenwich, vid Oamberwell, be favourably considered. 
At the last meeting of the Stoke Newington Borough Council com- 
munications were presented from the County Council and the Board 
of Trade. The first stated that, in view of the cost which would 
be involved by the widening of High-s'reet, and the time which 
most elapse belore it could be effected, the Oouncil was of opinion 
that the tramways should, in the first instance at any rate, be 
reconstructed, for the length affected, as single lines with an inter- 
laced slot; and the second announced that the Board of Trade had 
approved in principle the underground oonduit system of electric 
traction as proposed by the Oounty Oouncil, but that it was unable 
to entertain the questions of the doubling of tramways and the 
widening of reads on the County Council's present application. The 
electrfication of the rection from Kenwngton to Brixton Las b-en 
prartica'ly completed, the working having been executed in less than 
six weeks, no withstanding a stike. The section of the road from 
Brixton Station to Streatham is to b- started at once, and it is hoped 
t^ have the eiectrie cars ` unning over the whole route withia a coup'e 
of months. The B ard of Trede have approved of the general plans 
for the re :enstructiov for eleet ie traction of ihe tramway lines iu the 
North und E. st of London, the c nduit system being fixed upon The 
first part to be underts ken is that from Th: obald's- road to tbe London 
Docks, with other sections to Stamford Hill, Pop'ar, etc. The new 
mH be worked from the station now being erected at 

reenwich, 


LIGHTING AND GENERAL. 


Maidstone, —The clectric light accounts show a profit of over £300 
for the past quarter. 

Sale of Plant.—Particulars of a sale of. elzctric light plant will be 
found in another column. 
` Londonderry.—The Lighting Committee are experimenting with 
Nernet lamps for street-lighting. 

Caerphilly.—The Board cf Trade have approved an electric lighting 
8 heme for the Oaerphilly district. 

The Ferranti Meter.—The Board of Trade have approved of the 
Feri anti patent alternat ng. current meter. 

Southgate. —The Board of Tride have granted the provisional order 
applied for by the Urban District Council. 

Bolton.— The Corporation Electricity Committee have voted £6,818 
out of tbe psst year’s profits in relief of the rates. 

Spalding.—The Council will in August consider the advisability of 
applying for an electric lighting provisional order. 

Nelson. —An enquiry was held yesterday into the Council's applica- 
tion to horrow £25 000 for electric lighting purposes. 

Middlesbrough.— An enqniry has heen held into an spplication of 
the Oorperation for sanction to borrow £20 000 for extensions. 

Sale of Business Site.— Parti-vlars of a sale of over four acres in 
the Feart of Hunslet, Leeds will be fourd in another column. 

Dalton.—The Urban District Conneil have sealed a supplemental 
agreement with the Urban Electric Supply Company, Limited. 

Mirfield.—The District Council are negotiating with the Yorkshire 
Klectrio Power Company with regard to the supply of electricity. 
: Heywood.—The consumption for the past year was 18,078 unite, 
against 14,626 units for the previous year, an increase of 3,452 units. 


North-Western Electricity and Power Gas BilL--This Bill 


has passed Mr. J. W. Lowther's Committee of the House of Commons, 


Bridgend —The electrical engineer (Mr. F. C. Williams) hae been 


instructed to report whether ho considered the arc lamps satisfactory 
or not. 


Southwark.—The discussion on the electrical engineer’s report 


with regerd to consumers’ complaints, eto., has been adjourned for a 
month, l 


Willans and Robinson. —The registers of debenture stock-holders 


and of transfers will remain closed, prior to the payment of interest, to 


May 31. 
Stamford.—The Town Council have agreed that the Urban Electric 


Supply Company should supply five are lamps for three years at a cost 


of £14 per lamp per annum. 

Boston.—The surveyor has been authorised to visit such electric 
lighting stations as he may consider advisable before preparing his 
report on the electric lighting of the town. 

Maesteg.—Mr. Herbert Lewis has been asked to furnish a report 
upon the steps to be taken wich regard to the Council's electric lighting 
order, which expires at the end of 12 months, 

Newcastle-üpon-Tyne Electric Supply Co.—We are informed 
that the recent issue of the ordinary shares of the above company were 
over applied for to the extent of 65 per cent. - 

Islington.—The permanent staff of the electric lighting depirtment 
is to be increased to 108 with wages at £199 per week. A new main 
for power supply is to be laid at a cost of £160. | 

Wisbech.—The Oouncil are considering a recommendation of the 
Electric Lighting Committee for the acquisition of a site for the 
generating station and a supply of water thereto. 

Lichfield.—Altbongh the City Council have failed to secure the 
extended electric order applied for, they have succeeded in getting the 
time for the old order extendei until March 31 next. 


Gillingham.—An enquiry has been held into the Town Council's 
application for sanction to borrow a further sum of £20,000 for the 
purpose of extendiog their electiic light undertaking. 


Western Telegraph Co.—The directors bave declared an interim 
dividen}, payable June 24, of 33. per share, or at the rate of 6 per cent. 
per annum, free of income tax, for the quarter ended March 31 last. 


Acorington. —Thbe loss on the past year's working of the Accrington 
electricity werks is £876, compared with £1 323 in iy Heda year. 
There has been an increase in the sales of electricity of 444 per cent. 


Chester.—The Council have referrod to the town clerk a letter 
claiming on behalf of Mr. Francis Thursfield, resiient engineer of the 
elect;iiz3ty department, fees for consulting work performed for the 
Corporation. . ; 

Branch Offloes.—Méesers. Siemens Bros. and Oo., Limited, have 
removed thir cab'e, railway sigaallipg, and patents departments 
offices into larger premises at Queen Aane's-chambers, Broadway, 
Westminster. 

Parliament.—The Order Confirmation Bill and Electric Lighting 
Provisional Orders (No. 6) Bill has been read a second time in the 
House of Lords, includes Gainsborough, Kickby-in-Ashfield, Barry, 
Caerphilly, ete. 

Blairgowrie Telephones.— Forty-five subscribers have been 
enrolled for Blairgowrie aud Rattray and 13 in Coupar Aogus, and 
more are expected. The postal authorities are expediting the introduc- 
tion of the system. 

Pemberton.—We learn that for the year endiog March, 1904, as 
against the year ending March, 1903, the output of the electricity 
department was doubled, and the number of 8-0. p. lamps connected 
increased from 6.500 to 9,700. 

Dewsbury.—Tbe Dewsbury and District Tradesmen’s Association 
have been considering the local question of electric Jight charges, and 
have decided to ascertain the meter rents and prices charged in tho 
principal towns in the Weet Riding. 

Hampstead.—The borough accountant’s statement shows that the 
total income from the electric lighting undertaking for the year ended 
at Lady Day was £57,710. 128. 6d., as compared with £47,322. 
13s. 54. for the peveding 12 months. 

Stockton.—The aunual report of the electricity works shows a 
steady progrees. During the year 363 958 units were produced at a 
cost of £3 149. 4s, 3d., as compared with 298,980 units produced the 
previous year at a cost of £3,158. 17s. 10d. : 


Liverpool —At the last meeting of the Electric Light and Power 
Committee it was decided to recommend the Council to apply for 
sanction to the SUFONIDE of the further eum o? £400,000 for purposes 
connected with the supply of electrical energy. 


Stirling —The Town Council have resolved to approach the Secre- 
tary for Scotland for suthority to borrow £4,300 for probeble exten- 
sions in connection with the electric lighting of the town during the 
next three years. The sum already borrowed is £37,000. | 


Dorchester.—The Town Council have compensated Mr. W. J. U. 
Sowter, the late resident borough electrical engineer, who hae been 
appointed electrical engineer at Bray at £240 per year, for his services 
in connection with the now collapsed electric lighting scheme. 


Ystalyfera.— Negotiations have been iu progress between Mr. 
D. W. Davs and the Po-tmaster-General with a view of procuring 
telephonic facilities for Ystalyfera aud the surroundiog districte. 
Efforts are being made to secure an exchange for Ystradgynlais. 


Caledonian Water Power Electric Co.—A company is being 
formed with the object of developing and utilising various water 
powers, and to construct works for the purpose of generating electrical 
energy at places in the counties of Argyll, Perth, and Dumbarton, 
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Swansea.— There are now 510 subscribers, with au equivalent of 
54,99 8 c. p. lampe, 39 125 of which are for lighting. 14,985 for power, 
aod 831 for heating ; 509 8 c. p. lamos have be-n appli d for since last 
rep rt, The question of lighting side streets with Nernst lampe is 
under consideration. | 

Grimsby.—Mr. Viznoles, electrical engineer, in his last report 
states that the number of units supplied during the past month were : 
for traction, 55,079 —an increase of 6,520 on last year; for public 
lighting, 6,724— «n increase of 171; and private consumers, 22,108— 
an increase ot 8 692. 

Bredbury and Romiley.—The Board of Trade are enquiring as to 
the stepe taken to carry out the undertakers’ obligations under the 
E'ectric Light Order, 1900. A sub-committee of the Electric Lighting 
Committee is to interview the Scockport Lighting Committee in con- 
nection with the matter, 

Hampton.—Au offer from the Twickenham and Teddington Electric 
Supply Company to carry out the experimental lighting in Burton’s- 
ied. on condition that the Council would undertake to give the company 
the contract for l'ghting the road should the lighting prove satisfactory, 
has been d: ferred fora month. - 

New Issue. —The London United Tramways Company are issuing 
to the shareholders 25 000 new preference shares of £10 eich at a 
premium of 10s, per shire. The existing prefecence shares with which 
they are to rank are quoted at £11. 53. each, so that allottees stand to 
gaia 153. per shave over their bargain. 

Huall.—The Electric Lighting Committee have completed their plans 
for oonstru ting a line from the S:ulcoates-lane power station to the 
Hull and Barnsley Railway line, for the purpose of carrying cos] direct 
from the railway into the station yard, and thus save the cost and 
delay from the hauliag of the coal in carts. 

Soothill Nether.—The Yorkshire Electric Power Oompany propose 
to lay cables aloug Wakefield-road, High-road, Old Band and O- e' t- 
lane, at a depth of not less than 2ft., and the West Riding county 
surveyor has recommended that the cables should be laid under the 
footpa: hs and roadside wastes where possible, 

Devonport. —The demand for electricity has steadily grown, and 
Mr. Bavbury, in his last report, states that the loes of £3,034, which 
had accumulated in previous years, woul now be reduce 1 to £1,119. 
The clear profit has thus been £1,915, and in spite of proposed 
reductions in the price of current, increased success is assured. 

Chatham. —The borough surveyor has prepared an eatimate of the 
cust of lighting the High- street by electricity and the fixing of the 
neoessary columns. The electrio light company will be asked to revise 
the prices quoted. Application will also be made to the Kent Electric 
Power Oompany as to the terms upon which they are prepared to 
undertake the work. 


Supply of Electricity Bill.—This Bill, the objeot of which is to 


carry into effect the recommendations of the Select Oommittee 


appointed in 1898 and presided over by Lord Oross, provides for the 
compulsory acquisition of land for generating stations, and removes 
the existing veto of the looal authorities, but reserves their right to be 
heard. The Bill was read the second time on May 14. 


Compagnie Franeaise des Tramways Electriques et Omnibus 
de Bordeaux.—A dividend for the year 1903 has been declared as 
follows: 8 40fr. on registered shares by endorsements on certificates ; 
8 09fr on bearer shares against Coupon No. 5. The company also 
announces that 160 shares have been drawn, and are now payable at 
298fr. per share, the holders also receiving a dividend share. 

Stock Exchange.— Applications have been made to the S ook 
Exch ug- Oummitwe to allow the fol owing securiti-s to be quoted in 
the officis? list: British Westinghouse Electric and M«nufacturing Com- 

iny’s further is - ue of £116 365 4 per cent, mortgage d: bsntnre stock 
(co leomable) E tmuadeon's Electiicity Oorporation’s further issue of 
6 per cent. cumulative preference shar: s of £5 each fully paid. 

- Walsall —The total number of consumers supplied on April 30 last 
was 341, The total units generated at the station amounted to 119,654 

Other figures are: total output from the main generators, 115,826 
units; total unite from the transformers, 90,056 (estimated) ; total 
units registered on the meters, 101,189. The inachinery was run for 
685 hours. The wages paid amounted to £125. A ijn. main is to be 
laid at a cost of £413. | 7 


Longton.—The output of electricity during April was 7, 391 units, 
being an increase as compared with last year of 11 per cent. The 
manager has reported that two robberiea from slot meters had occurred 
during the past montb. In one case the offender hed been convicted 
and sent to prison for one month, and in the other case there was not 
sufficient evidence to justify a prosecution, but the amount taken from 
the meter had been refunded. 

Giasgow.—The minutes of the Telephone Committee, presented to 
the Oouucil last week, stated that it hud been agreed that the com- 
mittee should ask the Corporation to consider whether the several 
departments of the Corporatiou, otber than the fire brigade and police 
offices, requiring telephones for public service should not take such 
telephones from the telephone department of the Corporation only. 
This minute was, however, not approved. 

Newton Abbet.—At the Urban District Council meeting on Tuesday 
it was reported that the Board of Trade refused to insert in the com- 
peny's order couferring addition dd powers a clause embo lying the agree- 
ment existing between he company and the Couneil fixing the price of 
the current at 7d. instead of 8d. per unit for a certain number of hours 
per quarter, and 3d. instead of 4d. per unit as the reduced price when 
the maximum number of hours had been reached. 

Edinburgh.—The Electric Lighting Committee on Wednesday 
agreed to recommend the Oouncil to reduce the charge for electric 
energy for private lighting from Sid. to 34d. per unit. It was 
reported that from April 14 to May 12 9,467 applications for lamps 
Were received, as against 8,915 in the corresponding period last year. 
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The total number of applications for the year from May 15, 1903, 
was 112 516, ae agsipat 110,425 the previous year. 

Belfast Me. M'Oowen, in his annual report for the year ended 
Maruh 31 last, shows a gross profit of £17,558 on the working of the 
uudertaking, or, after deducting interest aud sinking fuud and other. 
necessary yearly items, a net profit of £6,128. The price of current 
has been reduced from June 1 last, and the total cost of produotion, 
exclusive of interest and sinking fund, now atands at 10x04. per unit. 
The eleotrioal energy sold during the year came to 2,255,679 units, as 
compar: d with 1 665,560 unite in the previous year. 

Pudsey.— The Corporation are treatiog with a local syndicate for 
the lease or sale of their provisional order. The pro company 
would take current in bulk from the South Yorkshire Electric Supply 
Company at the borough boundary, at about 144. per unit, and dis- 
tribute it in the town. The Oorporation would be allowed to purchase 
the undertak ng at any time at an arranged valuation and on payment 
of 6 per cent.—or the d.fferenoe between what has been paid and 6 per 
cent.— fur every year the company has been in existence. 

Hove. —An : ff-r has been received from the Hove Electric Lighting 
Oompeny, Limited, to supply the Corporation with the necessary 
current in bulk at the distributing station to be situate at the Hove 
boundary in New Charch-road, at the rate of 444. for the first hour 
and 17 1. afterwards, subject, when the quantity shall amount to 
250,000 units in any one 12 months to « discount of 10 per cent. The 
committee favoured the acceptance of this offer. After discussion, it 
has been decided to refer the whole question of the supply of current 
for Aldriogton to the General Purposes Oommittee. 

Huddersfield. —The Longwood Gas Company have deposited iu the 
Private Bill Otfice of the Houte of Lords petition praying to be heard 
by counsel against the Corporation provisional order when the committce 
stage is reached. The charge for electrical energy for motive power 
was reduced : n Wednesd-y to 2d. per uvit for the nrst two hours the 
energy is usd each day end Id. per uait a'terwa:ds ; but if a con- 
sumo guarantees to use the motor at half its fall load for eight hours 
per day (300 days per anaum), the cha:ge will be 14. per unit for all 
dur ent couenwed. The chsrge for «lec r. city for lightiog purposes 
remaias unchapged. 

St. Marylebone.—Lord Brougham's Committee on Monday ocn- 
oluded the consideration of the St, Marylebone Electric Lighting Bill, 
which has been opposed hy the Gaslight and Coke Company and by 
the London County Oouncil, A consultation between counsel resulted in 
the adoption of Olause 34, altered so as to read as follows : There shall 
not be charged agsinst the general rate in respect of street-lighting or 


other municipal purpose for which the energy shall be employed any 


larger amount than is charged to ordinary consumers using en 
during the like hours of supply." The Bill as amended was ordered to 
be reported to the House for third reading. 

Bray.—The new plant consista of a Browett and Lindley engine, 
working at a pressure of 120lb. per square inch, coupled to an 18-pole 
150-kw. alteruetor of 400 revolutions. Ite fiaal erectioa was super- 
intended by Mr. Wilmhuret for Messrs. Johnson and Phillips, whi 
the finishing touches were put to the engine under the guidanoe of Mr. 
E H. Bayley, of Manchester, for Messrs. Browett and Lindley. Mr. 
Alex. Frazar was the contractor for the building. The specified test of 
10 houre’ rau was oarried out on Saturday, with excellent results, the 
maximum temp rature reached being only 110deg. F. Mr. William 
Brew, B. S3. (Lond.), M.I E E., superintended the tests on behalf o: 
Mr. R.b rt Hammond, the consaltiog engineer. 

Electric Fire-Alarms.—A very large installation of electric fire- 
alarms is being wstelled by the May-Oatway Fire Appliances, Limited, 
in the works of Mess. J. and P. Ooates, Limited, of Paisley. This 
installation will serve to protect no less than 60 separate buildings. 
The introduction of 1h se electric alarms is ihe more interesting because 
most of the buil:ipge are already protected. by automatic sprinklers, 
Th: firm evidently recognise the fact that the more prompt alarm given 
by the electric system is of great value. as it allows the worke brigade 
to get together, and ofu n to put the fire out, before the temperature 
has reached the point required to release tlie automatic sprinklers. The 
installation will involve the use of 18 automatic telegraphs, and the 
central fire station equipment will be as extensive as any in Scotland— 
with the single exception of. Glasgow. 

National Electrical Contractors’ Association.—The annual 
meeting of the Northern Seotion of the National Electrical Oon- 
tractors’ Association was held at the Hotel Metropole, Leeds, on 
Saturday. Mr. E. O. Wallis (Leeds) presided, and representatives 
from Newcastle, Leeds, Huddersfield, Manchester, Blackburn, Liver- 
pool, and London were present. The annual report stated that the 
association at present consisted of 64 members. The officers for the 
ensuiog year were elected, and Mr. Wallis vacated the chair, which 
was taken by the new chairman, Mr. J. McDermott (Manchester), who 


gave a short address on the good work done under the leadership of 


his predecessor, and asking for the se of all members ia rendering 
the next year successful, An extraordinary general meeting was after- 
wards held to cons der the new scheme of reconstitution. 


Lowestoft. —The Town Council have adopted the Electric Lighting 
Committe: report on the question of charging a universal flat rate for 
current and for lightiog, which recommended that no more demand 
indicators be puroba«ed, but that for lighting purposes all fature cor- 
eumers be charged a flat rate of 54d. per unit, and that all consumers 
now on the maximum demand system who desire to be charged at a 
flat rate be charged at a rate of 54d. per unit for all current consumed. 
With reference to the proposed railway siding to the works, the engi- 
neer submitted a plan, and reported that the estimated cost is £1,200, 
which the railway company will require the committee to pay, in 
addition to which a small electric locomotive would be required at a 
cost of £400. Last year the cost of bunkering and carting cosl was 
£266. 13s. 41. The further consideration of the matter stand 
deferred, 
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Hammersmith.—On Wednesday it was reported that since the last 
Council meeting 15 additional consumers had been connected, repre- 
senting a maximum of 412 8-c.p, lamps, that seven customers bad 
been disconnected, and that the present number of consumers taking 
current from the mains is 1,470. The engineer having reported that 
with samples of Orynant hard dry coal, which had been tendered for 
at 16s. 3d. per ton, and showed considerable economy compared with th. 
Fforchwen coal supplied by Messrs, Cory and Son, and that there had 
aleo been considerable difficulty in obtaining supplies of Fforchwen 
coal recently, it was recommended that the engineer be authorised 10 
obtain such Orynant onal as may be necessary during the next 12 
months, at the rate named. 

Cardiff, —At a special meeting of the Electrical and Lighting Com- 
mittee lust week certain information obtained from other towns on the 
lighting of streets by incandescent gas lampe was considered, and also 
an offer made by the Cardiff Gas Oompany to light James-street 
Docks, on that principle, Mr. Ellis, the electrical engiueer, presented 
& report showing that in nearly every case where incandescent gas lampe 
were in use the manufacture of gas was in the hands of the Corpora- 
tion. After discussion, it was decided to test the incandescent burners 
in six of the existing 150-c.p. lamps for the better lighting of James- 
Street. Mr. Ellis, in putting before the committee the necessity for 
providing more plant at the power station, said that the town ball 
would require 8,000 lights and the Jaw courts 4,000 lights. He calca- 
lated that for Cathays Park altogether some 30,000 lamps would have 
to be provided. 

Yarmouth.—The electrical engineer has reported as follows on the 
percentage of current oonsumed on the part of and charged to the Cor- 
poration, compared with the total current sold for the six months 
ending Sept. 30, 1903: total income from all eources, £6,113. Public 
lighting, £611. 10s.; tramways, £1,104. 4s.; 29 other Corporation 
accounts, £746. 9s. 5d.— £2,459. 35e. 5d.; total consumed by Cor. 
poration, 40 per cent. Total income from private lighting, £4,400. 6s. 
Corporation private lighting, including pier gardens, town hall, 
hospital. fishwharf, etc., £746. 9s. 5d ; total consumed by Corpora. 
tion, 16:7 per cent. The consideration of a resolution of the Tramways 
Committee requesting the Electric Lighting Committee to favourably 
consider the question of supplying the tramway ecrvice with electric 
current at a reduction of 21d. to 2d. per unit after a consumption of 
100,000 unite has been postponed for six months, 


Gravesend —The Town Courcil have adopted a report stating that. 
enquires are being made with & view to sdopt some system of free 
wirivg in conjunction with slot meters. The two-rate system o! 
charg:ng consumers bas been adopted. As regards hours of supply. 
during the six months ending Supt. 30 the high rate will be in opera- 
tion from 6 p.m. to 10 p.m., for the remaiader of the year it will 
commence at 4. 50 or 5 p.m. Meters are to be bought as required, and 
let out at & meter rent of 5s. per quarter, the charge for current to be 
Sd. and 1d. The engineer has reported that if the steam generated by 
the destructor is to be of value it will be necessary to materially 
increase the amount of refuse burnt daily; at the present time it is 
being burnt much more quickly than it is received, necessitating ooal- 
firing. Arrangements are to be made with neighbouring authorities 
for the destruction of their refuse. Iocidentally, we learn that the 
the cost of the public arc lampe is £23. 5s. per annum. 


Bo'ness.—The Town Oouncil have been inf med by the Scottish 
Office that the application of the Town Oounc'l for reconsideration of 
his refusal to consent to a loan for the purpose of the Council's electric 
lightirg scheme was being kept fully in view, but at last week's meeting 
the Provost said there seemed to be no hope now of altering th. 
Secretary for S. otland's decision, They would now have to reconsider 
the matter in the light that they would not now have the general 
installation in time to give a supply of electricity to the new town hal! 
and Carnegie library and new infectious diseases hos] ital, which build 
ings had a)l been fitted up ready to receive the current, and iu view of 
that he proposed ''that the Town Council tako immediate steps for 
prn an electric light installation for the town hall, library, and 

ospital.” It is proposed to employ au expert to tap the flow of their 
10in. pipe from Bo'mains, and ascertain the amount of pressure with a 
view to providing driving power for the electrio light installation. 


Power Installation. —Messrs. B. Dellagana and Co, Limited, 
3 decided to equip their eleotroty ping. etc., works at Salford 
throughout with electric motors. In view of the reduction in the price 
of power supplied by the Salford Corporation it is anticipated that a 
material saving in labour and cost of power will be effected, apart from 
the greater convenience in ruuning and cleanliness in their works and 
equipment, The plant consists of electro-plating dynamos, engraving 
machines, planning and routing machines, sawe, and arc lamps for 
photographic processes. The dynamos are being driven by separate 
motors and the machinery is divided up into sections, each line of 
shaftipg being driven by a separare motor. The motors consequently 
are small, ranging in size between 1 h.p. and 5 h.p. By this arrar ge- 
ment, according to the Salford Corporation cond tions, they are able 
to take a 220-volt supply. the metore being equally distributed on both 
side of the three - wire system. The contract fur the motors and switch- 
gear has been placed with Messrs. Walker and Hodgetts, Limited, of 
St. Simon’s-street, Salford. 


Norwioh.—The electricity department have commenced their 
experiments with Nernst lampe for street. lighting. Tue Council took 
over the electri ity departmeut from the begiuriog of 19.5 and the 
first three months were taken by themselves. Compa i-ons we e 
between the cle.r year of 1992 and from Murch, 1°03, to March, 1904, 
show that the uudertaki: g is still progre sve. In 1902 the receipts 
from current were £25 192 la-t year th y were £26972. The tot- 
receipts show an increase of £3,799. The sales amount e to 1,819,708 
units, against 1,481,179 in 1902. To produce this the department bus 
expended in coal and oil £179 less than the previous year. This was 
attributed to the larger engines and the water softencr. Against 
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£1,140 in 1908 they were charged £1,416 for rates and taxes. Wages 
and s«laries were together £51,051, against £32,096 the year b f re. 
Iu 1903 there was the sa a y of the men · ging directo: £250, ard the 
recretary £150. Ih- increase in the receipts am: unt- to sb ut 18 por 
ceut., againet an increase of less than 5 per cent. in the expenditure 
Tnere is a trading balince of £15,147. Iuterest aud siuking fund 

took off nearly £12,000. The bal.nes is etated at £4,432. 


King’s Lynn.—Tbe e'ectrical eogineer'a last report shows that 
during April applications were received for 159 additional lamps 
of 86 p., or equivalent, making a total of 18 876 lamps from private 
sonsumers, while the number of consumers hid increased from 456 to 
462. The town clerk last week reported the receipt of a letter f.om 
the Local Government Board in reference to the application of tle 
Town Council to borrow £11,500 for purposes of electric lighting, ard 
submitted sanction of the Board to the borrowing «f £3,172 required 
to defray the cost of additional works which have teen carried out, 
and £4 807 in respect of the proposed new works. The latter sum 
represents the total estimated cost of the new works (£5.494), less £5 
for removing the gan. engine, which is to be superseded, and £682, the 
amount of debt outstanding on that engice. As regards this balance, 
the Board asked that an «endeavour should be made to obtain from 
Prof. Robinson further particulars. It was resolved that the further 
particulars be obtained and forwarded to the Board. The engineer has 
aleo submitted the following statement: Units generated, March, 1904, 
41,418 (1903, 35,234); units sold to private consumers (light and 
power), 20,541 (12 852) ; units sold at power rates, 9,953 (3 076) ; cost 
of fuel, stores, repairs, and wages at station, £120. 12s. ld. (£106. 
qs. 5d.) ; cost of units generated, 0:6988 1. (0 7233d.) ; wages of lamp- 
lighters and outside staff, £18. 16e. 3d. (£19. 8s. 51.). 

Portsmouth.—At tbe last Towa Counol meeting a report by Mr. 
Manviile (to which we have already referred) was submitted which 
showed that there were two weak points in the existing arrangements of 
the station —viz , the inadequacy of the supply of condensing water, and 
absence of a duplicate steam supply to the two newer turbine units, 
Fhe total cost of the work he recommended was estimated at £5,000, 
and the committee recommended that this work be carried out, and 
that application be made for the required loan. Alderman Ellis, in 
moving the adoption of the report, said the last year had been one of 
the most successful they had ever experienced. . The number of units 
generated was considerably over three millions. In the previous year 
1t was about 24 millions, The total revevue was £41,175, as against 
£35,280, a difference of £5,893 in their favour. The increase in the 
expenditure meanwhile had not exceeded £700. There had been a 
great many savings. The engineer had saved £300 in the boiler-house, 
and he had also e ff-cted a saving in the outdoor staff. They had alao 
saved over a quarter of a million gallons of their friend’s (Sir Juhn 
Baker’s) water. He thought that with eush a favourable balance-sheet 
the Council would see that they would be quite justified in expending 
the additional £5,000. The report was carried. The balaoce-sheet of 
the telephone department for the year ending March 31, 1904, shows 
working expenses, £3899; repayment of priocipal and interest, 
£1,464 ; income, £6 588; and profit, £1 225, which latter sam. added 
to the profit made in Murch, 1903, of £25, gives a total of £1,250. 


Bath.—The accounts of the electric lighting undertaking for the 

year ended March 31 show a gross profit of £7,652 against £5,895 in 
the previous year. This ie augmented by £1,233, being the bulance of 
the previous ycar’s accounts, making £8,886 in all. The interest on 
aud repayment of loans absorbed £6 684, 1:. 10d., aud leaves the com- 
mittee £2,302 to allocate. The committee have started a reserve fund, 
placing to its credit £1 233 and oarryi g ‘orward £1 068. The reserve 
rand has already a charge against it— £420, the cost of the opposition 
to the Somerset Power Bill, so that the balance on that account is 
£813. The committee have pas- ed the following resolution: That 
he congratulations of this committee be tendered to the chairman 
upon the satir factory result of the business of the department to which 
he has so largely contributed by the efficient discharge of his duty." 
An extension of the direct-current maia 18 to te made provided that 
two prospective consumers will guarautee £6 per annum each, The 
engineer has bten authorised to purchase an alternating-current volt- 
meter, a new testing tet at a cost of £25. 15«. less 10 per cent., and to 
instal two Nernst lamps of the intensive type giving 260 c.p. light. 
Applications for new connections have been received for 533-8-c.p. 
lamps. A transformer pillar ia to be removed, and an underground 
sub-station erected at a cost cf £124. 10s. In view of the complaints 
a8 to the overloading of the main supplying Alf-ed-street sub-area, and 
having regard to the fact that a largely increased demand will shortly 
arise in this district, it has been decided to convert this area to con- 
tinuous current at an estimated cost of £7(0. 

London County Counoll — Oo Tuesday it was agreed to lend tho 
Woolwich Bor: ugh Oouncil £1,000 for assisted wiring of consumers’ 
premi-es for electric lighting, et:. The H gbways Committee recom- 
mended that app isat: n be made to Parliament in the session of 1905 
for powers to enable | cal authorities in London who have now, or 
who may hereafter obtain powers to supply electric energy, to wire and 
fit consumers’ premises for the use of electrical energy, and to obtain 
loans for this purpose. Tendera for the supply of switchgear and 
water-tube boileis were referr-d to the T. ams ays Committee for con- 
sideration and report. Notices under Electric Lighting Acts and 
orders were ayreed to as follows: Fromthe Blackhesth anu Greenwich 
District Electric Light Company of intention to lay low-tension mains 
along portions ot S. J :h«'e-park and Charlton-road ; Brompton and 
Keusiugton Electricity Supply Company, high and low tension mains 
along a portion of Crapl-y-mews ; Oharing Oro«s aud Strand E'ectricity 
Supply Corporation, mains and build a street box in Chivhester-rents ; 
City of London Electri: L'ghtiog Company, mains along a portion of 
Broad - wall and Stamford-street ; County of London and Brush Pro. 
vincial Electric Lighting Company, low.tension mains along Earl. 
street; County of London Electric Supply Oompany, low-tension 
mains along portions of Redoross-street and Marshalsea-road ; 


80% 


THE ELECTRICAL ENGINEER, MAY 20, 1904. 


Metropolitan Electric Supply Oompeny, low-tension mains along 
portions of Wigmore-street and Marylebone-lane, and high-tension 
mains along Orexley.road and Fernh-ad-road; St. Paucras Metro- 

litan Borough Oouncil, mains along portions of Sidmouth - mews and 
reat College-street. Notices were received from the Poplar Metro- 
politan Borough Oouncil under the Poplar District Order, 1898, 
iun gives the Council no power of approval or disapproval of 
wor 


Leeds.—The accounts of the electric lighting department show that 
the total earnings cf the department are 219, 707 more than they were 
a year ago. The working expenses increased by £6,829, but the gross 
profit is £12,876 more. is has enabled the committee to set apart 
over £10,(00 more than they did last year in respect of interest and 
sinking fund, and even sfter making allowance for this sum there is a 
surplus of £3,430, as compared with that of £1,383 recorded a year 
ago. Nearly a couple of million more units were sold during the year 
just closed than during the preceding 12 months. The varions items 
were as follows: receipte from sales for lighting, £66,813. 2s. 11d. ; 
ditto for power, £8,907. 9s. 1d.; sundries, 4e.—total receipts, 
£75,720. 16s. ; working expenses and costs incidental to change 
of system, £26,183. 8s. 11d.; gross profit, £49,537. 7s. 1d.; interest 
and sinking fund, £46,106. 17s.; surplus, £3,430. 10s. Id.; 
units sold, 6,271,186 ; average price unit, 2°90d.; expenses per 
unit including interest and sinking fund, 2°77d.; surplus per uni 
18d.; capital expended during the year, £81,097. 4e. 7d.; to 
capital e pcan to end of year, £752,508. 165. 3d. Appended is an 
analysis of the revenue of the department, and other details down to 
date: Lighting: number of 35-watt lamps installed at present date, 
234,263 ; ditto at March 25, 1905, 195,835 ; increase during the year, 
39 429 (or 20:1 per cent.) Units sold— private lighting, 4,428 657; 
street-lighting, 177,170 ; revenue, £66,813. 2s. lld.; average price, 
3°48d.; units sold per lamp installed, 20°83; revenue per lamp 
installed, 6s. 0 59d. Power and heating: aggregate horse - power of 
motors installed, 2,903 ; increase during tbe year, 1,467 (or 102:2 per 
cent.); units sold, 1,665.559 ; revenue, £8,907. 9s. Id.; average prive 
per unit, 1:28d.; units sold per horse-power installed, 732; revenue 
per horse-power installed, £3. 18s. 4d. i 


London Gazette.—4A receiving order has been made out on debtor's 
tition in the estate of William Wenham, electrical engineer, 5 
Dentury-buildip » London-road, Oroydon, Surrey. The first meeting 
in the estate of John James De Lacy and Howard Kyan De Lacy (trad- 
ing as De Lacy Broe.), electrical engineers, 58, Old Hall-street, Liver- 
l, will be held at 2 30 p m. on May 25 at the Official Reoeiver’s 
fice, 35, Victoria-street, Liverpool. e Electrical Inkless Printing 
Syndicate, Limited, will be wound up voluntarily. Mr. A. J. H. 
Robertson, chartered accountant, 20, Bucklersbury, E.O., has been 
appointed j3 regi The Electric Light Insurance and Maintenance 
Company, ted, will be wound up voluntarily. Mr. Elles Hill, 
chartered accountant, 79, Mark-lane, London, been appointed 
liquidator, The liquidator hae been authorised and empowered to 
consent to the registration of a new company in the neme ot the Elec- 
tric Light Insurance and Maintenance Company, Limited, or some 
similar name. The estates of A. S. Johnstone and Oo., electrical engi- 
neers, 57, Hope-street, Glasgow, and Alexander Scott Johnstone, elec- 
trical engineer, 67, Hope street, Glasgow. sole partner, were sequcs- 
trated on May 10, 1904, by the Sheriff of Lanarkshire. The first 
deliverance is dated May 10. The meeting to elect the trustee and 
commissioners will be held at 12 o'clock noon on the 20th inst. at the 
Faculty Hall, St. George’s-place, Glasgow. All future advertisements 
relating to this sequestration will be published in the Adinburgh 
Gazette alone, The following persons have been appointed a committee 
of inspection to act with the official receiver and liquidator of the 
Electric Timber Seasoning and Preservation Oompany, Limited: Herbert 
George de Russett, of Strothers Wharf, Woolwich ; John Galloway 
Watson, of 11, Orchard-street, Portman-square, London, a member of 
the firm of Fleming and Watson ; Alfred Tameett, of The Village, Old 
Charlton, Kent, a member of the firm of Tamsett and Oo ; and John 
Alfred Longden, of Stanton-by-Dale, near Nottingham. Special 
resolutions having been passed in 1903 for the voluntary liquidation of 
the British Schuckert Electric Company, Limited, particulars of debts 
or claims must be sent to Mr. Arthur Jacob, Clun House, Surrey- 
street, Strand, London, W.O., by June 30. 


Acton.—An application is to be made for sanction to borrow 
£2,500, being the estimated amount required in excess of the £2,500 
already provided for in the application already made to the Board in 
connection with the erection of the electricity transforming station and 
residence of electrical engineer at The Friars.” Mr. W. H. Trentham, 
the electrical engineer to the Oouncil, has prepared a report upon the 
probable demand for electricity in Acton, and the financial results 
which may be expected to follow. He estimates that the demand for 
power should be at the rate of 200,000 units per annum for the first 
year, 450,000 for the second year, and 500,000 at the end of the third 
year. The revenue during theee three years on this scale would be 
respectively £4,296, £7,421, and £10,546. For the first year, how- 
ever, Mr, Trentham estimates a loss of £1,056. as the work ing expenses 
will for that period amount to £5,352. These for the years are 
arrived at as follows: The Oouncil will purchase 200,000 units at 
1°79d. per unit, which will cost £1,416. Then labour (0°48d ), rent 
and rates (0'ld.) management (0°4d.), and oil, ete. (O'ld.), will 
necessitate an outlay of 1:08d. per unit purchased. rbons and 
erection of 65 arc lsmps for public lighting will account for another 
£286 (£130 and £156 respectively), which together with intereat 
at 64 on £44,000 capital outlay, will bring the working expenses to 
the tigure already given. Of the 200,000 units purchased 143,840 
wil be retailed at a flat charge of 5d. per unit—the Oouncil 
having decided to supply private consumers at 5d. per unit, and churches 
and pels at 4d. per unit—which will bring in a revenue of 
£2,996. The balance of the 200,000 units will be consumed by the 
65 arc lamps, for which £20 per lamp has been allowed, equalling 


£1.300 for this purpose. In the second year Mr. Trentham anticipates 
a profit of £246, the working expenses being estimated at 27. 175 aud 
the revenue at £7,421. Daring this year the Oouncil will pay 1 972d. 
for the 350 000 units it will purchase, of which 293,840 will be retailed 
at 5d., equalling £6,121, plus £1,300 for the current consumed by the 
65 arc lampe. Labour, etc., during this period will cost £1,424, and 
interest on £46,000 will run away with £2,875. At the end of the 
third year Mr. Trentham thinks the profit on the undertaking will 
have increased to £884, the working expenses being £9.962 (500,000 
units at 2:15d. per unit, £4,438 ; labour, ete., £2,099 ; interest on 
£50,000, £3.125), as comp with an estimated revenue of £10,546 
(443,840 unite sold at 5d. per unit, £9,246 ; uro lampe, £1,300). 


PROVISIONAL PATENTS, 1904. 


Mav 9. 

10698. Improvements relating to the conductors and rails of 
electric and the like railways. Edwin Ernest Kelsey, 
Cardium, Lingfield, Surrey. 

10008. fmprovements in dynamo-eleotric machinery. 
Kennedy, 20, Oakwood-drive, Roundhay, Leeds. 

10623. Improvements in automatic trolley controlling device. 
Horace Wintworth Nichole, 18, Fulham-plece, Paddington, 
London. (Complete specification.) 

10646. Improvements in or relating to controlling or regulating 
means for electrical tus. Alfred Julius Boult, 
111, Hatton-garden, London. (Jastus Bulkley Entz, United 
States.) (Oomplete specification. ) | 

10647. Improvements in bearings for tho motors of electrically- 
propelled vehicles. Coloman de Kanadéd, 111, Hatton- 
garden, London. (Complete specification.) 

10046. Improvements in or relating to electric motor systems. 
Ooloman de Kandó, 111, Hatton-garden, London. (Com. 
plete specification. ) 

10656. Improvements in and relating to enclosed fuses fer 
electrical installations. Wilhelm Fellenberg, 85, Oannon- 

street, London. 

10662. Improvements in or relating to the supply of current 
to eleotrically-propelled vehicles on railways. Charles 
Hesterman Merz and Albert Henry Marshall, 46, Lincoln’s- 
inn-fields, London. 

10667. Improvements in actuating mechanism for secondary 
electric clocks and other intermittently electrically- 
impelled apparatus. Phillip Middleton Justice, 55, 
Chancery-lane, London. (Jamin Seth Morse, United 
States. ) 

10672. Improvements in gas or vapour electric apparatus. 
Frederick William Le Tall, Westinghouse-building, Norfolk- 
street, Strand, London. (The Oooper- Hewitt Electric Com- 
pany, United States.) 

10691. Electrically-operated typewriters. Willis Joseph Roussel 
and Alphonse King, 18, Southampton-buildings, Ohancery- 
lane, London. (Complete specification. ) 


May 10. 

4556a. Balancing devices for high-speed motors and machines. 
Sebastian Zina de Ferranti, 18, Southampton-buildings, 
Obancery-lane, London. (Date applied for under Patents 
Rule 9, Feb. 24, 1904.) 

10799. Improvements in and relating to reverse - current 
electric oirouit breakers. Leonard Andrews, 14, Oollege 
Land, St. Mary-street, Manchester. 

10723. Improvements in and relating to reverse - current 
relays for electric circuit breakers. Leonard Andrews, 
14, College Land, St. Mary-street, Manchester. 


Rankin 


10727. An improved electrically-operated travelling perforat- 
rad machine. George Kirk, 100, Wellington-street, 
Glasgow. 


10748. Improvements in or relating to dynames or the like. 
Obarles Anthony Vandervell and William Henry Warden 
Proctor, 18, Hertford-street, Coventry. 

10794. Improvements in and relating to electrolytic apparatus. 
Henry Spencer Blackmore and Eugene Alexander Byrnes, 
7, Southaripton-buildings, Chanoery-lane, London. (Oom- 
plete specification.) 

10800. Improvements in transformers. Arthur Francis Berry, 
46, Linooln’s-inn-fields, London. 

10812. Improvements in overhead trolleys or collectors for 
electric tramway and railway vehicles. Thomas 
Blaney, 6, Lord-street, Liverpool. 

10818. A device for winding up clocks automatically by 
means of an electric motor. Giovanni Della Barile, 
8, Quality-court, Ohancery-lane, London. (Complete speci- 
tication. ) 

May 11. 


10836. Improvements in registering apparatus for meters for 
gas, electricity, water, or other fluids. Joehua Hind 
marsh Henderson and Charles Napier Higgin, 6, Bank-stzeet, 
Manchester. 

10839. New or improved device for 
and apparatus. Samuel 
Joseph Howard, 
Sheffield. 


protecting electric oironits 
Edgar Fedden and Willian 
22, Upper Albert. road, Meersbrook, 
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10887. Improvements in fuse leads for oleotric blasting. 
Frederick Render, 6, Bank-street, Manchester. 

10840. An improved life-guard for electric tramway cars 
and similar vehicles. Frederick Wagstaíffe and Samuel 
Robert Cameron, 22, Withington-street, Cheetham-hill, 


Manchester. 

10858. Improvements in receiving apparatus for wireless 
telegraphy. Luigi Oerebotani and Albert Silbermann, 
111, Hatton-garden, London. (Complete specification.) 

10873. Improvements in the manufacture of electric incan- 
descent bodies. August Voelker, 4, South-street, Finsbury, 
London. 

10677. Improvements in and relating to fluid-pressure brake 
systems. The British Thomson - Houston Oompany, 
Limited, 83, Oannon-street, London. (The General Electric 
Company, United States.) 

10676. Improvements in devices for protecting alternating- 
current apparatus. The British Thomson - Houston 
Oompany, Limited, 83, Cannon street, London. (The 
General Electric Company, United States.) 

10879. Improvements in oil switches. The British Thomson- 
Houston Company, Limited, 85, Cannon-street, London. 
(The General Electric Company, United States. ) 

10880. Improvements in and relating to power-transmitting 
mechanism and method of controlling tho same. The 
British Thomson-Houston Company, Limited, 85, Cannon- 
8 5 (The General Electric Company, United 

tates, 

10882. Improvements in electric meters. The British Thomson- 
Houston Company, Limited, and Frank Holden, 83, Cannon. 
street, London. 

1089€. Improvements in electric installations. James Yate 
Johnson, 47, Lincoln’s-inn-fields, London. (The Elek. 
trizitäts Aktien- Gesellschaft vormals W. Lshmeyer und Oo., 
Germany.) (Complete specification. ) 

10906. Improvements in apparatus for electrically stopping 
railway trains, Bernardo Lichtenfels, sen., 18, Bucking- 

ham-street, Strand, London. (Complete specification. ) ) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published June 2, 1904. 


1903. 

10213. Automatic electrical switches. Booker. 

10296. Means applicable to metai-sheathed electric cables for 
counteracting the effects of induction. Hardingham. 
(Felten und Guilleaume Carlswerk Actien- Gesellschaft.) 

10342. Electrical switches. Thomas and Thomas. 

10502. Means of electrically actuating railway points and 
signals. Sykes. 

10098. Phase synchronisation in electromotors with alter- 
nating field. Ziegenberg. 

11585. Overhead trolley or contact arms for eclectrically- 
driven tramoars. Smith. 

11029. p nine Tuses. Siemens Bros. and Co., Limited, and 

rry. 

11846. Apparatus for transmitting synchroncus and equal 
movements to a distance. Siemens Bros. and Co., 
Limited, Hird, and Bartlett. 

12105, Automatic cut-outs for electric oirouits. Siemens Bros. 
and Oo., Limited, and Berry. 

12310. Electric circuit controllers. 
Company.) 

12478. Dynamo-eleotric generators and motors. Jervis-Smitb. 

12802. Controlling electric motors, particularly for olectrically- 
propelled vehicles. Siemens Bros. and Oo., Limited, 
Siemens and Duke. 

12047. oipe d electric light fuse boards and switches. 

n. 

13973. Electric recording instruments. Steele and Kratt. 

14105. Electrodes of gas or vapour electric apparatus for 
lighting or for other purposes. Le Tall. (Cooper. 
Hewitt Electric Company.) 

14781. Electrolytic separation of copper and nickel from 
mattes and ores. Willis. (Shields.) 

14963. Electric furnaoe. Willis  (Sjosted.) 

15366. Electric safety fuses. Martin. 

15888. Fusible clectric cut-outs. Hedges. 

16840. Telphers, Siemens Bros. aud Co., Limited, and Clift. 
17587. Manufacture of elootrodes for electrolytic purposes. 
Jobuson. (Ohemische Fabrik Griesheim Elektron.) 

19367. Insulation of electric conductors. Pinching and Walton. 

20291. Eleotric fittings, such as switches or the like, having 
combined insulating and conducting portions. Ritchel. 
1902) applied for under International Convention, Oot, 18, 


1904. 
1242, Party-line telephone systems, Dean. (Date applied for 
under International Convention, Juno 15, 1903.) 


2273, Manufacture of magnetic material. Hadfield. (Date 
applied for under International Convention, June 12, 1903.) 


Oarolan. (General Electric 


2490, Trolley arms for electric cars. Daggett. 
2766. Electric light fittings. Irving. 
4866, Electric furnaces. Frick. 


4869. Wireless telegraphy. Marconi. 
International Convention, Oct. 15, 1903.) 


(Date applied for under 


5799. Electrical apparatus for separating coke and other 
electric conductors from cinders and other substances. 


Lelarge. 
6139. Electric accumulators. Oontal. 
i International Convention, March 24, 1903.) 


6936, Voltametric balances. Pfanhauser. 


(Date applied for unger 


COMPANIES’ STOCK AND SHARE LIST. 


N Amount 
ame. paid. 
Commercial and Industrial.— £ 


Alliance Electrical Oo., 5 Sone Omo Prep aba el at 1 


Aron Electricity Meter Cum. Pref. Shares, 1-125,000 l .. 
British Insulated and Helaby Cables, Ord., 1-100,000 .... 5 
——— 6 per cent. Cum. Pref., 1-100,000 O.. . 5 

——— 41 per cent. M Debentures .............. 100 

British Thomson-Houston Co., 44 per cent. 1st Mort. Deb. 
W house Elec. and M ees „„ 6 per cent. Pret., 100 
use Elec. and Manur., 6 per cen 

275,001 576 500 e % % %%% ec „„ „%%% „„ „„ % 6% „%% % „„ „% % % „%% „% „% %%% „%% „%%% „%%% 5 ee 
Brash Electrics! 8 Ordin: Nos Li 105,751 MERC i 
0 00. . rx) 
— Non. Cum., 6 cent, Pref. ....ccccscccccccsves 8 
— a per cent, lst Debenture Stock.. 100 .. 
r cent. 2nd Debenture Stock .............. 100 .. 
Callender’ ble, Debentureess c enn xi N^ 
~ per cont, Pref. iii B s 
Crom and vi jj dev NX OK ESI M 8 us 
5 pec cen CCC 100 .. 
dison an Swan United: A" bares, 1-99,261 5 .. 
A” Shares, 01-017,139 ........ 5. 
— fa per cent. Debentures... .......ccscccscccccesece 100 .. 
— por cent. Deb. Stock, Roe... 100 .. 
Hlectric Construction, Meer Nos. 1 to 112,100 ........ m 
7 per ee Cumulative Prei. 2 .. 
4 per cent. Perp. nd Mort. DDP a atto 100 
— b Pan? G50, ö percent, bum. Per. 40 
o Compan cen 97 M 
cent. 1st Molt Deb. Nock e 100 . 
W. T. Ha ey's Tel orks, Ordinary .............. 8 
per cen ed ee 8 ~ 
per cent. Dobenturmees . q . 100 . 
Indis Rubber, Gutta Poroa, a "and Telegraph Works .. 10 .. 
4 per cent. Debenturess eee ene .10 — 
Parker, Thos., ted, Ordinary .............- ee . 10 
Tel ction and tenanoe.............-. a M. a 
— 56 per cent. Bonds on ne oc ac se os oe so oe os ee on e ma æ 100 . 


Eleetrie Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,901-101 1800 — 1 
and Conv. . 100 


— 44 cent. Deb. Stk. Oerta., 

Bournemouth and Poole, Ordinary ....................-* 10 
——— 44 per cent. Cum. Pref., 7,501-15,000 ............ 10 
p gei em. Second Pret., 1 ,001 -22, 500 10 
Debenture 8 Stock, Jens AY E TAE . 100 

Bromle ley ö Pnt) Blectrie Light and Power Co., 44 per cent. 
N Stock, ... eee 100 

Brompton and Kensington, Ordinary..............-.— oe 

— e Comb. Preference ................ eee 
debt Ne 70001 Corp., Ordinary, Nos. 1-40, 00. 6 

— Nos. 20, 001-80, 00ouuꝰ cere rrr hn 
Cambridge Electric Supply 1 Ltd., £10 Ord. . 8 
Central Electric tad Brand, F 4 pers 000 Guar Deb. Stock 100 
Charing — per con Nos, FFF 6 
dity Un Undectaking, & " 44 p.c. Cum. Pref., 1-40,000 6 
4 per cent. Debenture Stock, Red. v. Oerta.).. 100 
Chelsea Electricity Supplsss8s % 5 
—— AY per cent, Debentures ..........cccccccccccccs 100 
City of London, Ordinary.................... eee ee erro 10 
——— 6 per cent. Cumulative Prei. 10 
p per cent. Debenture FFF 100 
—— 44 per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. 100 
County of don and Brush Provincial, Ordinary........ 10 
——— per cent, Cum. Pref. .................. eene 10 
cent. Debentures Prov. Certa. All LT 100 

Bdmundsons’ Electricity aa Ordinary, e 


—— He per cent, First Mort. DN —˙ 100 
Electric Lt. & Tractn. Co. of Aust., Ld.,6 p.co.Om.Pf.,1-50,000 6 
6 per cent. Debenture "ign SM RE Cod weve 100 
Folkestone Electric 8u Ltd., Nos. 1-10,000...... 6 
r cent. t Deb. Stock, Red............... 100 
Kensington & Kilghtebcidge Hes. Lt, Lid Ord., 121,000 5 
n Dec. L 
— cent, Dehentore Stock Red ........... ~ 100 
Kensington and tebridge and Notting Hil] ........ 100 
Kidderminster and Elec. Lighting and Pref. 10 
London Electric, Ordina rn 3 
6 per cent. Pref...................... eee eer 8 
4 per cent. lst Mortgage Debenture Stock, Red... 100 
Metropolitan Ordinary ...............ceeeeee ee eee erro 10 
33 M Debenture Stock .... 100 
per cent. Mortgage ture, Red. .......... 100 
Hom apon T -Tyno Electric Supply, Ordinary ........ h 
Notting Hill Electric , 10 
4 per cent. First Mort. Debe „Nos. 1-500 (Reg.) .. 100 
Oxford Electric, Ordinary, 1-96 ana . -14,510............ § 
——— per cent. Debenture Stock —...............-- 100 
Royal Electrical Com of Montrea. 3j per cent. First 
Shares Mortgage Debentures eee 
Smithfield Markets Electric Supply, Ltd., d., 1-12, 000. 6 
— ear Debenture Btod pk... 100 
South London, Ordinary ................ ee eee eno roo 
dt. James's and Pall Mall, Ordinary, 101-80,080 .......... b 
—— 7 per cent. Prein... 24, 5 
— 5 per cen cent. Deb. 60% % h % % t que 100 
Urban Electric Supply Co., Ordinary, 8-30,007 .......... 
—— 6 per cent. Cumulative Preference, 60,001-80,000 5 
Westminster, Ordinarr rg. 6 
— D per cent. ‘Cum, , Prof., 110, 101.158, 251. 6 
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Name, ER Las price. 
Electrie Railways.— g £ 
Central London, Ordinary *«6600090999*95000900€5900€0042009049*9 100 ae 9] 94 
4 per cent. Pref. LS E E 2 „ % % % „% % %% % % „% „% „%% %% „%% %%% %% %%% %%% 100 ae 98 101 
deferred E 100 .. 85 88 
4 p.c. Deb. Stock (Prov. Script Ga . fully paid). 100 — 110-113 
Clty and South London, Consolida ere re — 5052 
per oce: Debenture Stock.. 5 6 % 6 6 % 6% %% %% %% % „%%% %% %%% es p 1 
-— a S . 
rh ^ seepe e e LENA 10 E EH 
rpool Overhead r cent. Pref. ........... piecewise 10 ee '04 
— Ord! inary, 1 Ton 10 — 44-4, 
——— 4 per cent. Mortgage Debentures, Red., 1. 1.700. — æ 99 101 
Waterloo and City, Ordinar r e e =e — ~ — — 2d uis in d D — 90-83 
Electric Tramways.— f 
ine, 1-260,007 . - 55 
Aupo CTE anent 6 per cent. Debenture Stock. 1888... 100 . ‘ite 
Blackpool and Fleetwood Tramroad . . 10 — 1283 133 
Brisbane Tramway Invest., Lim. Ord., 1.75, 60 „ 5 — 1324 
—— per cent. Cum. Pref., Nos. 1-75, 0000 8 . 97102 
— — 4, per cent. Deb. Stk., Red., "PR. Certs. all pd. 100 -1 
British Atish Colombia Electric Rallway Co., Ord. Def. ....... .100 . pred 
— tet (0) Pr ef ( * ee ee õõ?ſ.ỹIÿfi „46 oe 
— m. 5 r cent. Pref. 5655555522244 „„ 10 oe 104-103 
— 3 lA. Mt. Dehe.. Nos. 1-6. 250, ot £40 each 40 . 102 04 p.c. 
! per cent. Vancouver Power Deb. . . 10 . 98-101 
Beitish Etecuric Traction Urd, 1-500, 000 & 60, PES 000. 10 . 9-9 
——— 6 per cent. Cm. Pf., 50,001-60,000. . 9 10 e 10 10 
—— § per cent. Perpetual Debenture Stock....... .— 100 . 116-119 
Buenos . Ayres and Belgrano im Ord. , 1-100, P09, 8 "RD ae 2k 2 
** A ' 6 per cent. Cm. Pf i FF 61- 
— «B. 6 per cent. Om. Pf., 1.27, 500 e e Ô ~ 42-5} 
—— per cent. Deb. Stock, Hed . 100 — 104-107 
Prov. Cert., all paid ...... VVV 100 — 98-101 
Cape Electric Tramways Nos. 1-480,000.. 5 2.21 
City ly ot Birmingham Tramways, 5 per cent. Cum. Pref... 5 — 445 
— — 4 per cent. 1st Mortgage Lighting par cont; i5 100 . 98-101 
bo Electric Tramways an ng per cent. ls 
Gel ortgage Debenture Stock, Red. .... „ .. 99-102 


Name. E Last price 
2 £ 
Cork Electric Tramways and Lighting Oo., Ordinary...... 10 =  9j10 
—— 6 per cent. Cum. Pret © *e.0090090800096002900090906090 20 = 11-12 
— 4 per cent. Debentures .. *«09090099099»0€0992990€90 100 t 101-102 
Dublin United Tramways (1896), Ord., "Nos. . 10 — 12154 
„„ Nos. within 1-60,000 .......... 10 .. 15-16 
r cent. Mort. Debe., 1-5,000, Red. .......... 100 .. 94-97 
Imperial Emways Ordinary J urea re deva. Ml ve E, 
6 per cent. Cum. Pre Pret 8€9809028060060€00009000€90€99.9509000509089 all as 14-144 
44 per cent. Deb Stock . . . 100 — 108110 
Isle of Thanet rub Manwa sand Lighting, b per dont. 
Cum. Pref., Nos. 30 „„ % % %% „%%% 6 % „% %%% „% „% „% 66 6% „%% 66 „% ö065„„ 5 oe 4 
4 per cent. N Sten ! ... 100 .. 93 
Kidderminster and District Jighting and Traction, Pref... 5 .. 848 
London W 5. (1901), 5 per cel cent. Cum. Pref. ........ — liM 
1 pst ce lst Mt. D Bed. ˙· eins 100 .. 102104 
Metropol n Electric Trams, Deferred ,1 900 001-1,314, oe ) 1 
6 per cent. Cum. Prel.,500,001-814,016 .. . E -l 
New General Traction, Ordinary ........cccccccsccccsccs ve 4 
6 per cent. Cum. Pref. . iv 1 Os 1-2 
5 per cent. M e Debentures, 1-1,713 (Regd.). 100 .. 88-93 
Oldham, Aston, and Hyde way, Ordinary 5 T = 339055 
per cent. mM 
Perth Elec. Tramways MY 51 cent. "I Mort. Deb. Stk. 10 — 100-105 
Potteries Electric Trac man 80,001-40,000 ...... = 8-9 
b per cent, Cum. Pref., boo ...... UAR pes 9-10 
44 per cent. Debenture Stock ............ Sese æ 103-106 
South Lancashire Electric Traction and Power Company— 
£250,000 Man oase noas AE seas == 1 
£101,158 6 per cent. Preference ............... 1 1 
— 09 44 per cent. Debenture Sog — — 100p.c. — 100 p.c. 
1 
National Telephone, Preferred. 100 103-105 
Deferred Stock . e n 6.09 6 & 09-0 0960 8 9 9.0 € 6 O9 6 68 LI 87.80 
— 5 per cent, Non. Cum. Third Pref, ..—.——..- 5 — 5-51 
Oriental Telephone and Bl oCOompany m = = = 1 15/161 1/16 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


c Include rail and tram. d Including depreciation, f Including one section of horse 


traction, 


Miles of | 
Trafic Returns for Increase or Accounts for past year. 
single track 
week ecrease, open. l peed 
ne, — ——— Receipts car 
' ding} 1904. | 1903 Current Total | Passengers | Car miles | Pas- | Oar e of | mile, 
En | i | Week, | year, | 190%. | 1903. Ending iens carried. run. nger mile. | track. 
Aberdeen Corporation May 14! 1,176 | m | +2 29 | 112.8130 191 | 194 | May 51 37. 51 | 9,099,715 794,641 | o% 1502 1,970 | éi 
Corporation „ „ 205 233 — 28 82 8, 8, Sept. 25 12, 503 2,979,276 | 290,099 100 ; 1034| 1,660 | 47 
Marking Corporation.. .....- „ M Bow —, — , M e|] bom id „„ 
Birken end Corporation ...... "m: 998 l +n- 2 | p | a 5 nme = | = A M | - as en | ue n 
Birmingham Tramways ...... i po dee x — | | — io | = = es = -— 
re | [5] à | | 1 
Corporation ...... May 15 782 129 + 95 ＋T 3M i 2A 24 arch 40,964 7,234,106 826,558 (1°36 | 11°87; 1,705 7-44 
Blackpool Corporation 2 * , » lé 502 400 + 96 + 392 171 17 „, aa, 211,168 | 6,169,121 784,445 |152 |108 | = — 
. Blackpool-Fleetwood Trams. „ 16 293 ,  ?0l | - 4 — 250 16 105 | Dec. 31 30,985 | 2,049,677 684,989 | 5:62 |12:68' 1,932 | 6:98 
Bolton Corporation .......... „ 15 1.788 1,634 :+ 154 + 115, 38 58 March 319 85,704 | 17,761, 1,896,247 | 1°15 |1075! 3,430 | 587 
Bournemouth Corporation. Td 977 | 938 | + 29, + 39 104 10, — — ul = . Z ga s ua 
i z i | | 
Corporation .......- „„ 14 4,055 | 3.271 ＋ 784 + 4,911 77 41 = „ EY. es = e 
Brighton Corporation ........ DRE ca es E LE EA 6 ., 3 — | 10,432,508 | 1,031,928 |100 |1010| — E 
Bristol Tramways Company. , 13 4,788 | 4,704 T 84 Sly} 514 Dee. 51 225,480 | 41,192,899 | 5,724,114 /|1:50 | 9°38) 4,348 | — 
Burnley Corporation ........ occ 981 755 | + 251 10 | — cde = Pis a em = = 
Burton Corpor «tion .......... | » 19 321 | — — Les 8! — | e w pan = = exe uu A 
Card ration 4, 141.872 1,700 | + 163 + 255 Eu ee A = n EM 8 = — Z 
Carlisle Tramwa Company.. asia 178 „156 | - 8: -| — „ 51. — 48.309710 520,1294 | — | — = — 
Central London Rallway...... E 14 6,703. 7.135 TE 455 - 1,5. € 6 „ 51 367,285 | 45,305,110 | 1,876,971a | 1:87 6556 59,076 | Ste 
City & South 1 Railway | ,, D 2.+32 | 8 im 8 à 2 64 6i ‘i E 105-0034 19,069,519a — — — pes 
Cork K. T. an mpany .. 5, | — = 1 — — aa — = T Dio pm Sa Bá 
| i | | | 
Darwen Corporation..... NET 6 234 219 | + 15 — 80 7.25 7°23 March 810 12,341 | 2,360,735 254,279 | 125 1155 1,707 | 9:56 
Dover Corporation . . . 3 . „ Mí 191 12,4 2 — 185 43 3 aa = 2 nnd ol s 
Dublin & Lucan Electric By... » 1$ 12) 10 i+ 16'4 120 — | — Dec. 31, 5,796 564,796 102,087 |381 | 1362 459 | 7:68 
Dublin U. T electric oam... „ 1 $30 5 + 0 — 6 | 46 | March 31,126,121 | 24,553,133 | 3,429,356 |125 | 882| 2,741 | 606A 
5, 9 { i 
| | | 2 
Dnodee City Tramways ...... „ 11 789 785 P 4 os 22 | 22 May 15 35,874 | 9,084,522 752,814 0:95 11-276 1,030 | — 
Pant Haus Corporation sic |» 0|. 695 | 655 7 sa, — 1078 1075 March 310 25 541 | 9,971,337 | 650, 519-35 2357 | — 
Glasgow Daronraton. concur: ZEEgo 15,790 | 1.678 58,252 25 |124 , May 51g 656,5; 5/2 177, 178, 549 |14,008,750 | 0-88 11:25 | 5,489 b| 7-40d 
Gloucester Corporation ...... ys | MERE — - car ^d Roe = MA 2 EA 
Halifax Corporation * 4 2,749 2.270 | + 479 + 439 | $uü 501 | | = MN Pn = = 
Huddersfield Corporation. „ 13, 1.188 1,105 + 82 = 34 34 March 31 56,631A 9,758,21 15 | 1,218,539 ,1:4 |1114| 1,618 | 6-52 
Hull Corporation, E. 8 |» Mj 1.922 2.205 | - 215 + 847) 25 18 „ E^ 87,707 21,065,999 2,218,696 |100 | 9°49} 5.004 50 
Ilford Corporatlon : ET n 125 | 367 | + = + 450 | 105 | — e ee = 2 yt 
Ilkeston Corporation ........ - — — — — >= = x: = a "E er 
Kirkcaldy . ou wate | v. 11 211 | — | — B" | ED Ed — oe i 
Leeds Corporation ........... | » 14| 5,241 | 4,833 |+ 393! + $215 | 77 17 T 57,259,779 | 6,773,651 |111 1091 3,283 | — 
i | 
Liverpool Corporation........ 10 ;| 10,067 | 9545 T 421 + 4,575 | 103 101 Dec. 31 504. 504 Bere 11,705,425 |111 1034 5,000 | 6°38 
Liverpool Overhead Rallway.. „ 15 7.555 1,605 + 55 + 1414 153 ö 154 | June 30 19,252 ! 10,466,726 | 885,185 182 19-50 5,110 — 4 
London County Council ...... „ 710.283 | 8.335 42,245. 722,051 | 49 40 | | RE xd = = = E 
Lowestoft Corporation .,.... a 14 | 145, — ELM 2 un = 1— e | a pst | e = x 
Manchester Corporation o» Mq 11,355 | 10,529 + ey — 19 = U—U—U— — A o "Ecc MES 
Nelson Corporation ......... | » 14 105 950 + 47 — 5 3 . m | -—-— m ES 
Newcastle.on-Tyne Corptn. .. | „ 14 358| 3.0 4 7 47 — 385 805 March 259 150, 334 35,474,122 3,579,119 | 1:08 1093 4,175 | 6°17 
Newport (Mon. )Corporation.. | ,, 14 475 209 ＋ 190! + 1,856 15 , i — — "mou ts me PR 
Porwmoutb Corporation...... „ 14 1.7 | 1453 + 250 + 1,280 | 29 | 29 | Sept. 30 47,651 ' 9,168,137 | 868,157 | 124 1347 1, = 
Rochdale Corporation ........ | 1 i 126 | 117 | + d — | a2 44 |March31g 5, 416 925,281 127,456 | 1:38 ! 1027 — 7:66 
Rotherham Corporation „ 12 a5; — ! — = | = | a zd — | = 22 2 | ut. EN - 
Salford Corporation . ....... „ 1 3.974 3,051 T 9255  — * „ CCC Mad Me: 
Sheffield Carporation sei „„ 16 4.575 | 4,128 + 445 + 985 553 534| Mar. 216,*09 | 56,812,039 | 4,926,083 | 0904 "10-498 7.510 7-0 
Sonthampton Cornoration . „, 12 903 9:0 - 36 — 11 1 5,874 9,084,622 | 752,814 0946 11 | 3,760 — 
Southend-on-Sea Corporation. „„ 11, 252! 272 - 20 + 127 65 =o = | — | '— EE aA acer a eee Mis ok 
: ; | | | 
Stockport Corporation ...... ie: 578 235 + 282 pt 1l. = z z imi d hA ue mu ze 
eee » 1 1.46 1,073 + 112 + 2 38 1846 „ 319 59,930 , 13,987,121 | 1,270,957 13 113 8,243 64 
Wallasey U. D. e sy dd. 7018 £81 + ¢8' + 1931105 11055 " » Bg 51,474 5, 685,182. 658, : 1°50 1163, 3,593 | 703 
West Ham Corporation dan „ 12 688 — — = 11 — pis M E 
Wolverhampton Corporation. . a H 542 411 +4 na n (0074 wu its HE is i - VERUM Mm s 
* jadida maintenance of permanent way and ad of ud paid to the tramway companies for term of nu lease. @ Train mile. 
Per mile of single track, 


g 1903, & Half-year's figures, 
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NOTES. 


King's College.—The forty-fourth annual dinner of 
King’s College will be held at the Hotel Cecil on Monday, 
the 20th prox., at 6.50 p.m., the Marquis of Salisbury in 
the chair. Tickets (10s. 6d. each) and information will be 
supplied by any member of the committee, or on applica- 
tion to the hon. secretaries at the college. 

Private Telephone Lines.—The Postmaster-General 
states that during the last two years it has been necessary 
to refuse to provide long telephone lines between London 
and places such as Manchester, Liverpool, and Glasgow for 
private use, owing to the difficulty of finding space on exist- 
ing routes even for the new wires required for the public 
service. Estimates of the cost of constructing new routes 
for additional wires have been prepared, and he is con- 
sidering whether it will be possible to supply long private 
telephone lines to all applicants for them. 

Hackney Municipal Enterprise.—The electricity 
department of the Borough Council have just issued an 
illustrated pamphlet relating to the application of electricity 
to lighting, heating, and cooking. To encourage the use 


of electricity the Council are supplying energy at low rates, 


and detailed information is given as to its advantages and 
the numerous ways in which it can be employed. For 
heating the Council supplies a multiplicity of apparatus, 
from radiators and tool-ovens to shaving pots and curling- 
iron heaters. The pamphlet may confidently be expected 
to increase the number of the Council’s customers. 

The American Institute.—We have received the 
April number of the Transactions of the American Institute 
of Electrical Engineers, which contains papers on “ Pre- 
determination of Sparking in Direct-Current Machines,” 
by Mr. W. L. Waters; Effect of Self-Induction on Rail- 
way Motor Commutation,” by Mr. E. H. Anderson; 
“The Calculation of Line Batteries,” by Mr. W. E. 
Winship; ' Wave-Form Variations of a Long-Distance 
Line," by Mr. G. H. Rowe; Data and Tests on a 10,000- 
Cyole-per-Second Alternator, by Mr. B. G. Lamme ; and 
“The Single-Phase Induction Motor, by Mr. W. S. 
Franklin. 

A German Amalgamation.—When, rather over a 
year ago, a community of interests was effected for a period 
of 35 years between the Edison and Thomson-Houston 
interests in Germany, represented by the Allgemeine Com- 
pany and the Berlin Union Electric Company respectively, 
it was reported that an entire fusion might take place. 
This has now been realised, the Allgemeine Company 
increasing its capital to 44 millions so as to acquire the 
Union Company's interest. Already 95 per cent. of the 
latter's shares have been transferred to the Allgemeine 
Company, and the absorption is to be completed by the 
remaining Union shares being surrendered in exchange for 
new shares inthe Allgemeine Company. 

The Benevolent Fund.—The sixth annual general 
meeting of the contributors to the benevolent fund of the 
Institution of Electrical Engineers is to be held to-day at 
5 p.m., when the report of the committee of management, 


with a statement of accounts and the balance-sheet to date, 


will be received. We have before us a copy of these accounta, 
which are not creditable to the members of the Institution 
as a whole. The income of the fund for the past year 
amounted to the insignificant sum of £49. 18s. This is 
quite inadequate to meet the calls which are likely to be 
made on the fund in the near future. The Institution is, 
of course, a comparatively young one, but we trust that 
more attention will be devoted to this fund in order that 
provision may be made which will enable relief to be given 
to members who fall behind under the stress of heavy com- 


-Production of Coal in 1902.” 


petition. The work done in this respect by the Institution 
of Civil Engineers shoüld induce electrical engineers to 
support this branch of their Institution. 
Machine-Mined Coal. — The United States Survey 
has published a report by Mr. E. W. Parker on “The 
This document shows that 
the machine-mined coal for that year amounted to 69,611,582 
short tons, representing an increase of 20 per cent. over the 
previous year. The number of machines employed was 5,418, 
against 2,622 in 1898. Of these, 5,185 were of the “ pick” 
or“ puncher " type, 2,182 were chain breast machines, and 
51 were of the long-wall design. The proportion of 
machine-mined coal has more than kept pace with the 
increased output. By far the largest quantity of the coal 
so obtained was produced in Ohio, Pennsylvania, Illinois, 
West Virginia, Kentucky, and Indiana—the States com- 
prising what are known as the “ competitive” coalfields. 
Electric Power Looms.—The adaptability of elec- 
tricity is exemplified in some of the French and German 
manufacturing towns where most of the work is done at 
home. In Lyons, a silk-weaving centre, for instance, an 
electric distribution scheme was begun in 1895, and some 
500 looms are now supplied. For £3. 2s. 6d.a loom is pro- 


vided with power and light about 114 hours per day all the 
year. At St. Etienne electric driving has been utilised to 


a still larger extent for ribbon work. The charge for 


current is £3. 15s. per year, and the rental for the motor 


10d. per month. In 1901 some 3,100 weavers with a total 
of 7,000 looms were supplied with current. In the parish 
of Anrath, near Krefeld, Germany, a ribbon - weaving 
district, an electric supply company for furnishing power 
and light to weavers was formed three or four years ago, 
and now supplies about 1,000 house workers. 

New Books.—“ Static Electricity," by H. Mason (New 
York : McGraw Publishing Company). The author states 
that his object in compiling this work is to provide a 
text-book on static electricity. He does not lay claim to 
originality, his object being to present the collective know- 
ledge of this subject in a succinct and comprehensive form, 
and he has succeeded in producing a volume which possesses 
these qualities.—Messrs. Percival, Marshall, and Co. have 
just published two further volumes of the Model 
Engineer" series, entitled “Patents” and Mechanical 
Drawing.” The former is a guide to the procedure for 
taking out patents and registering trade marks and designs, 
for which lucid instructions are given. In addition, there 
are chapters on the working of patente, foreign patents, 
and other matters ‘Mechanical Drawing, by F. E. 
Powell, is designed as an elementary hand-book on engi- 
neering draughtsmanship for students, apprentices, and 
amateurs, who will find it a serviceable guide. These little 
volumes are priced at the modest sum of 6d. 

Electric Traction in Australia.—Some statements 
have been appearing in the Australian Press lately as to 
the opinion of an expert being obtained upon the proposed 
conversion to electric traction of the suburban railways 
and the tramways of South Australia and Victoria. It is 
understood that, in principle, the late Victorian Ministry 
was favourable to the project, but was deterred by 
financial considerations from committing itself to any 
scheme, though willing to divide the cost of obtaining 
expert opinion. The new Victorian Government is said to 
be disposed to act independently, but no official intimation 
to this effect has reached the South Australian Cabinet. 
The Premier of South Australia has been in communication 
with the Victorian Railway Commissioners, and on receipt 
of further information from them he proposes to consult 
further with the Victorian Government. In regard to the 
South Australian tramways, the Premier has announced 
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the Government's intention of acquiring the various lines 
at the earliest date its rights permit. If necessary, a Bill 
will be introduced during the present session to define the 
Government's powers more clearly, and to lay down the 
conditions for conversion to electric traction. The overhead 
system is favoured, but alternative tenders will be invited. 

Chinese Patents and Trade Marks.— Attention is 
directed by Messrs. W. P. Thompson and Co., patent agents, 
to the agreement just ratified between China and the United 
States, and they remark that under the favoured-nation 
clause of the Tientsin Treaty the benefits in relation to 
patents now secured to the United States are equally 
applicable to this country. The agreement provides that 
the Chinese Government shall reciprocate the protection 
' afforded in the United States to Chinese patents by estab- 
lishing a patent office, and after payment of the prescribed 
fees, issuing certificates of protection for a fixed term of 
years. The American agreement also contains a clause in 
regard to trade marks similar to that included in the treaty 
of 1902 between China and Great Britain, by which the 
former undertakes to establish divisional offices for the 
protection of trade marks. In a recent communication 
dealing with the matter generally, Lord Lansdowne states : 
“ A working scheme for patent and trade-mark protection 
is now being evolved, and in the meantime a provisional 
registration office for trade marks has been established at 
the Custom House at Shanghai, where we haye a registra- 
tion agent, and the Chinese courts will presumably afford, 
as they have done in the past, substantial protection against 
counterfeiting trade marks on the part of Chinese subjects." 

Wimbledon Electrical Exhibition.—4An exhibition 
has been proceeding at Worple Hall, Wimbledon, under the 
auspices of the District Council, and will continue until 
to-morrow night. The Dowsing Radiant Heat Company 
are exhibiting their luminous electric radiator, which can 
be turned on and off at will, so that no heat is lost in 
warming up or cooling down, a considerable saving of 
current being thus effected. We were shown the Dowsing 
heat and light treatment, as used on the U.S.A. hospital 
ship Maine and in many other places, by which sufferers 
from rheumatism and other affections of the joints can 
be safely subjected to a temperature of anything up 
to 350deg. F., and which has achieved a large measure 
of success. The Linolite Company are exhibiting their 
patent, and viaitors have an opportunity of seeing what 
a concentrated light it supplies for the desk or for 
illuminating pictures. Messrs. Spearing and Stark, of 
Merton-road, are exhibiting a braiding machine and a large 
assortment of light fittings. Metzler and Co., Limited., 
are showing their piano player, which can be operated 
electrically, and another exhibit is a miniature of the 
Ashton Corporation cars. A good display of Maxim lamps 
is to be seen, and the Langdon-Davies Company have a 
number of their motors on view. Several of the local firms 
are exhibiting cooking apparatus. The exhibition, which is 
being attended by troops of visitors, is illuminated by 
Foster arc lamps. 

Alternator for the St. Louis Exhibition.—The 
Engineer of Chicago gives a description of the alternating- 
current generator manufactured by the National Electric 
Company for the St. Louis Exhibition. The rated output 
is 1,500 kw. at 25 cycles and 6,600 volts, running at 
85 revolutions per minute, and the power will be used for 
various purposes. It is of the revoiving-field type, leaving 
the armature stationary and easily accessible. The revolv- 
ing field is 16ft. in diameter, and weighs about 50,000lb. 
The armature core is built up of laminated soft - steel 
punchings, being annealed and japanned before assembling, 
and ventilating space blocks are inserted at suitable 


intervals, providing openings extending around the circum- 
ference and allowing a free passage for the heat generated 
in the windings. There are six slots per pole, 24in. deep 
by 1jin. wide, each being wound with 14 conductors of 
0'37in. by 0°28in. compressed copper strand. The internal 
diameter of the armature is 16ft. Zin. and the width of the 
core l6in. The net weight of the alternator is 155, 000lb., 
and the National Electric Company guarantee an efficiency 
on one and a quarter and full load of 951 per cent. and on 
half load 947 per cent. Regarding regulation, the company 
guarantee 54 per cent. on power factor 1 and 22 per cent. 
on power factor zero. The temperature will not exceed 
30deg. on armature and magnets on a continuous run at 
full load, and 40deg. on the armature and magnets on a 
continuous run at 25 per cent. overload. 

Radioactivity of the Atmosphere.—Mr. S. J. 
Allan contributes a paper on chis subject to the Phil. Mag. 
He refers to an earlier paper by Mr. Ernest Rutherford and 
himeelf, in which it was shown that a negative conductor 
becomes radioactive in the atmosphere, and that the rate of 
decay of the radioaetivity is independent of the nature of 
the wire. The radioactivity can be removed from the wire 
by rubbing it with a piece of felt or leather moistened with 
ammonia, which then itself becomes radioactive. The rate 
of decay of the radioactivity of the felt or leather is not, 
however, equal to that of the wire, and varies with the 
nature of the felt, but the radioactivity of the ashes of the 
felt decays at the same rate as that on the wire. The rate 
of decay of the radioactivity of the residue obtained by the 
evaporation of freshly fallen snow was found to be different 
from that of the atmospheric radioactivity. The absorption 
of various solids was determined, and the experiments 
indicate the existence of a- radiation, readily absorbed, and 
more penetrating than B- radiation, and this explains the 
differences between the behaviour of the felt and the wire, 
as in the former the a-rays would be largely absorbed 
before reaching the surface of the felt. The absorption in 
gases was aleo examined. The increase of the conductivity 
of air caused by a water spray (at Montreal) was not due 
to any emanation in the spray, but i8 produced by the 
mixture of the water spray with the air. The experiments 
indicate the complexity of the atmospheric radioactivity 
and the necessity of further investigation. 

Ice on Third Rails.—With the inauguration of the 
third-rail system on certain railway lines in the United 
States, considerable trouble was experienced owing to the 
formation of ice on the third rail, The ice so formed in the 
winter tended to insulate the rail, and special forms of 
collectors combined with scrapers have been introduced to 
obviate this fault. Weare pleased to see from the columns 
of our contemporary, the Electrical World and Engineer of 
New York, that the Manhattan Elevated system has 
succeeded in overcoming this trouble, and that a practically 
uninterrupted service has been maintained during the past 
winter. The weather experienced has been most severe, 
so that the means adopted have been heavily tried. The 
weather has impeded and delayed the ordinary street 
car traffic, and in consequence the Manhattan Elevated 
system has been a great boon throughout the winter. In 
one day last January the system carried without any kind 
of trouble 1,046,000 passengers, so that the line is well 
patronised. On a system of this kind, unfortunately, the 
increase of traffic with new facilities.tends to render the 
service worse instead of better, as the headway between 
the trains has to be reduced, and in consequence the 
schedule times cannot well be maintained. It reminds us 
of Mr. Swinburne’s remark at the Institution dinner this 
year to the effect that it was impossible to relieve the 
congestion in London, as whenever traffic facilities were 
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increased, at least three times as many people tried to use 
“them. We are pleased to hear that the difficulty with ice 
on the third rail has been surmounted. 

Tramways and Light Rallways Association.— 
The Official Circular for May contains a letter from the 
Board of Trade stating that the returns of accidents have 
furnished much valuable information, and that as a result 
of the experience so obtained the Board have been able 
to modify the regulations as to future reports. It 
is only necessary now to report cases of the guard 
wire or trolley wire being pulled down by the trolley, 
. overhead work being broken by trolley, guard wire 
falling on trolley wire, or failure of insulation if accom- 
' panied by a heavy short-circuit or an alarming result. 
Where the trolley head is pulled off the matter need only 
be reported if personal injury has been caused. In cases 
of trolley jumping, causing injury to the standard, or doing 
- other considerable damage, or of the trolley boom being 
broken, the matter should be reported if causing or likely 
to have caused personalinjury. It is unnecessary to report 
the burning out of fields, failure of controller, etc., unless 
causing or likely to have caused personal injury or alarming 
result. A report should always be made in cases of the 
trolley boom being pulled out or the trolley wire breaking 
and falling. The Circular notifies that, owing to the rapidly- 
increasing use of electric traction in New Zealand, the 
Agent-General has been instructed by his Government to 
enquire of the Board of Trade as to the practice here in 
regard to the examination of motormen and conductors 
It is also intimated that up to Feb. 29 increased speed had 
been authorised on the Corporation lines at Ayr, Birken- 
head, Bootle, Bradford, Cardiff, Dundee, Halifax, Leeds, 
Liverpool, Newcastle, Nottingham, Sheffield, and Sunder- 
land. 

The New Cunarders.—The contracts have been 
awarded for the two Transatlantic liners, one of which will 
be constructed by Messrs. John Brown and Co., Limited, 
Clydebank, and the other by Messrs. Swan, Hunter, and 
Wigham-Richardson, Limited, the machinery for the latter 
being supplied by the Wallsend Company. The new 
steamers will be propelled by Parsons turbines. The 
machinery is to maintain under all weather conditions a 
mean of 65,000 ih.p. The commission appointed in con- 
nection with the vessels recommended four shafts, not only 
because the four screws will give a higher efficiency, but 
because it was imprudent to divide the power through a 
less number of shafts. As recommended by the com- 
mission, there will be one go-ahead turbine on each of the 
four shafts, which will be almost equi-distant from each 
other. The high-pressure turbines will be mounted on two 
outside shafts, so as to enable the shafts to be distant from 
the centre of the ship without interfering with the lines of 
the hull. These shafts will have the propellers at a con- 
siderable distance from the stern of the ship, so that there 
will be the minimum of disturbance to the flow of water to 
the two inside propellers, which will be placed right aft in 
the usual way. On each of the two inside shafts there will 
be two turbines of the low-pressure type. An extended 
trial trip will be made on which 25 knots has to be 
attained, so as to ensure a considerable margin of 
power in order that 24} knots may be maintained at 
sea under all conditions. Messrs. J. Brown and Co. and 
the Wallsend Company will construct the turbines for the 
respective vessels under license from the Parsons Marine 
Steam Turbine Company. 

City and Guilds of London Institute.— The 
report of the council for the year 1903 has been published, 
and we notice that the accounts show a balance of more 
than £2,000 over the year's expenditure of £356,821. 


Prof. Unwin has been re-elected dean of the Central 
Technical College, but has intimated his desire to resign 
the professorship of civil and mechanical engineering 
at the close of the current. session on account 
of the strain and his having reached the age 
limit, though the latter would not strictly apply to him 
as a “transferred teacher.” Prof. Unwin has held the 
appointment since the opening of the college 20 years ago, 
and the council desire to record their appreciation of his 
devotion in organising and developing a systematic course 
of college training adapted to the requirements of students 
desiring to become professional engineers, and of the 
success which has attended his efforts, as well as his services 
as dean of the college. A diploma course of study at the 
college covers three years, and it is recognised by London 
University as an approved course of study for internal 
students of the university, but only those students who 
have matriculated are so registered. The number of 
students of the college who are registered as students of 
the university is increasing annually. In order to avoid 
duplication of work, the institute arranged with the Board 
of Education for over 60 students of the Royal College of 
Science to attend a special course of lectures and laboratory 
practice in electrical engineering at the Central Technical 
College, the accommodation in this department having been 
increased. The Siemens medals were awarded to A. A. 
Gomme and R. C. Munro for electrical and civil and 
mechanical engineering respectively. The £30,000 required 
for the extension of the engineering and art departments 
of Finsbury Technical College has now been raised, and 
plans for the new building have been prepared. 


Light Railway Returns.—The report of the Board 
of Trade and the Light Railway Commissioners, just issued, 
shows that of the 16 orders before the Board of Trade for 
confirmation on Dec. 31, 1902, one was withdrawn, three are 


still in abeyance, and 12 were ratified in the course of 1903, 


during which year the Light Railway Commissioners sub- 
mitted 39 fresh orders to the Board In the majority of 
these cases an enquiry was held, objections having been 
lodged. Of these fresh orders 26 were confirmed, making a 
total for the yearof 58. Confirmation was refused tooneorder, 
and the other 12 were still under consideration at the date of 
the report, but two have since been passed. The Treasury 
have conditionally agreed to make supplementary free 
grants, amounting to £2,945, to the Dornoch and the 
Elsenham, Thaxted, and Bardfield Light Railways. In 
regard to Class B (electric traction), the figures reflect in 
some measure a diminished popularity in the procedure 
under the Light Railways Act. Out of 49 applications 
during the 12 months (November, 1900, to November, 
1901) the Commissioners approved 25, representing an 
estimated expenditure of £1,237,332; while 24 applica- 
tions, representing an estimated outlay of £1,199,753, were 
referred to the Board of Trade. In the following year 
there was a fall in the applications to 21. The Commis- 
sioners approved 14 of these, the total cost being put at 
£739,562; and 13, representing an estimated expenditure 
of £725,566, were referred to the Board of Trade. From 
November, 1902, to November, 1903, the number dropped 
to 12, of which seven had not been dealt with at the 
date of the report. Of the five applications presented 
during the first half of the period, two, representing an 
estimated cost of £42,290, were approved and one referred 
to the Board of Trade, the estimated cost being £7,290. 
Since the Act came into force 459 applications have been 
made to the Commissioners, of which 257 have been sent 
to the Board of Trade. The total number of applications 
involved a mileage of 4,136 miles, the engineers’ estimates 
amounting to nearly £32,017,000. 
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The Lamme Single-Phase Railway System.— 
Two patents have been granted in the United States, on 
applications filed Dec. 26, 1901, to Mr. Benjamin G. Lamme 
‘or his single-phase alternating-current electric railway 
system, to which we have referred in previous issues. One 
of these is what ie styled on the other side of the Atlantic 
a system patent, and the other a method patent. The 
specifications comprise those used for the English patent, 
but as against the four claims in the latter, the American 
“system” patent contains 17, and the “method” patent 
eight. The illustrations in the case of the "system" 
patent include a method of voltage regulation, which does 
not figure in the English patent. It is noteworthy that 
these patents are granted as from the 3rd inst, although 
considerably over two years has elapsed since the deposit 
of the applications. The Electrical World of New York 
gives some particulars and the accompanying diagram 
The car transformer has two secondary circuits, one of 
which is closed on itself and the active length made 
variable by means of a switching device. The variable 
voltage in this circuit may be impressed upon the motor 
circuit through the series transformer diagrammatically 
indicated. By reversing the connectionsthis variable impressed 


— 


e e. 


voltage may be employed either to subtract from or add to 
the voltage of the motor circuit through all of its varying 
values, thereby providing the necessary variation of motor 
speed from zero to the desired maximum. It is stated 
that with this combined arrangement the motors may be 
designed for such voltage and such current as are best 
adapted for their operation, and the controller designed 
ſor some other voltage and current best adapted for its 
operation. Instead of varying the active length of a 
portion of the main transformer winding, the magnetic 
relations of the primaries and secondaries may be varied 
by adjusting one of the parts with reference to the other 
in a well-known manner; or such adjustment may be 
combined with means for varying the active length of a 
portion of a transformer winding. 

Radium.—Before a large audience Prof. Rutherford, 
of McGill University, Montreal, delivered his lecture on 
" Radiation and Emanation of Radium” at the Royal 
Institution last Friday night. Having described the three 
kinds of rays now so well known, the room was darkened 
while Prof. Rutherford showed that the luminosity in a 
minute quantity of the element and its gas was sufficient 
to be distinctly visible. Proceeding, the lecturer remarked 
that the gas emitted by radium possessed all the properties 
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pounds of the emanation would supply sufficient energy to 
drive a ship across the Atlantic, but each pound would 
require 70 tons of radium to produce it. In regard to the 
process going on in the emission of tbe emanation, he 
advanced the theory that radium was continuously pro- 
ducing it, but that when produced, instead of remaining 
constant, it was continuously being changed into something 
else. He opined that some atoms of the radium in certain 
conditions became unstable, which caused an explosion, and 
particles of matter were shot off at great velocities. There 
was a series of such explosions, due to atomic, not molecular, 
changes, and resulting in the formation of a series of 
transition elements. A mass of radium left to itself must 
therefore throw itself away ; probably in about 2,000 years 
its radioactivity would fall to half value, and after 50,000 
years it would cease to exist. It was therefore to be 
supposed, since radium was produced from minerals more 
than 50,000 years old, that it was being itself produced 
from something else, and was itself a transition element. 
In the self-destruction of radium two things must be pro- 
duced that are not radioactive—the a-rays and the final 
product. Now helium was always found associated with 
radium minerals, and the suggestion that that gas was one 
of the products had been confirmed by Sir William Ramsay, 
who had shown that the emanation was able to produce 
helium from itself. The evidence pointed to the view that 
the « particle was the helium. This was apparently a 
definite case of transmutation, but there was no evidence 
as yet that matter in general, apart from the radioactive 
bodies, was undergoing changes of this nature. Radium, 
in minute quantities, was distributed very widely over the 
globe, which suggested the question, How much heat were 
these minute quantities of radium able to provide, and 
could they account for the gradual increase of temperature 
found as we went deeper into the earth? Prof. Rutherford 
believed that the amount of radium present, uniformly 
distributed, would be sufficient to account for all the heat 
lost from the earth, and would explain the temperature 
gtadient as measured to-day. Radium would defer the 
glacial period indefinitely, and Prof. Rutherford paid a 
tribute to Lord Kelvin, who was among the distinguished 
scientists present, for having qualified his calculations by 
the almost prophetic reservation, provided no new source 
of heat be discovered.” 


World's Fair Electrical Railway Tests.—In a 
recent issue we gave particulars of the four engineering 
committees which have been appointed under the Railway 
Test Commission to superintend the trials of electric 
traction at St. Louis this year. Further details are now 
to hand, which show that a committee has been appointed 
to have direct charge of the carrying out of the work of 
the tests. It will be presided over by Prof. W. E. Golds- 
borough, and Prof. H. H. Norris, of Cornell University, 
will supervise the actual trials. A number of electrical 
engineers will assist him, and he has also retained the 
services of 10 students in the engineering graduating class 
at Cornell. We gather that these students are being 
specially prepared for the work, and that they will devote 
their whole attention to it while the trials are going on. 
In consequence, it is hoped that definite conclusions will 
be arrived at with respect to the plant submitted for trial. 
We need hardly say that the manufacturers will be repre 
sented on this committee. As an example of the class 
of work which is to be done, we give the following par- 
tieulars of the tests which will be made with new electric 
railway systems. They will be divided into two parts— 
the first dealing with the motors, including the car equip- 
ments; and the second with the line and all sub-station 


of the element aud three-quarters of its power. A few ! apparatus, and with the collecting arrangements for con- 
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veying the current to the tramear or locomotive. The 
motor trials will include (a) test motors to determine 
efficiency, power factor (if alternating), torque, speed, 
horse-power output under various conditions as to voltage, 
frequency (if alternating), and current, to be met in the 
service for which the system tested is intended; (b) the 
one-hour rating of motors, to be determined according to 
the standards outlined by the American Institute of Elec- 
trical Engineers; (c) test motors under constant loads to 
determine rate of heating during continuous operation. 
The following tests will be made on equipment when 
operating upon experimental track: (a) acceleration tests 
on single cars and multiple-equipped trains; (b) braking 
tests of single cars and multiple-equipped trains; (c) coast- 
ing teste of single cars and multiple-equipped trains ; (d) 
motor-heating tests on single cars and multiple-equipped 
trains. The following curves are to be prepared: (e) 
speed time curves; (f) ampere time curves; (g) volt 
time curves; (A) real kilowatt time curves; (i) apparent 
kilowatt time curves (if alternating); (j) distance 
time curves; (k) tests and curves to determine car and 
train friction. Teste to be made upon line and auxiliaries : 
determine (a) ohmic resistance; (b) inductive reactance ; 
(c) power factor; (d) efficiency. The determination of 
data of the copper and iron portions of line, separately 
and jointly, is to be made under the following conditions : 
(1) when the electrical energy is delivered from the power- 
house ’bus bars to the working conductor without trans- 
lating devices ; (2) when electrical energy is delivered from 
the power-house bus bars to the working conductor 
through supplemental transmission lines or translating 
devices. If supplementary transmission lines or devices 
are used in case No. 2, each element shall be tested 
separately as well as in conjunction with the line as a 
whole as outlined above. Tests upon each system shall be 
made to determine the following: (a) watt-hours per ton- 
mile at car ; (b) watt-hours per ton-mile at sub-station 'bus 
bars (in case sub-stations are used); (c) watt-hours per ton- 
mile at power-house ’bus bars. All tests to be under like 
conditions, and when conditions are necessarily unliko, due 
allowance shall be made to reduce the apparatus tested to a 
fair basis for somparison. The watt-hours per ton-mile, as 
stated above, to be determined from the summation of 
the specific tests hereinbefore outlined, and checked by 
integrating wattmeters placed on the power-house 'bus bars, 
sub-station bus bars (if sub-stations are used), and the car. 


Telephone Protective Devlces.—In the May 
number of the American Electrician there is an interesting 
article by Mr. F. J. Dommerque on the protective devices 
used in telephone engineering. In this the author deals 
with the development of fuses to protect telephones from 
external currents ; he also deals with the question of heat 
coils and lightning arresters in the following way: The 
best heat coil consists of a coil of German-silver wire on a 
conducting shell surrounding a metallic pin, to which it is 
soldered with an alloy of a low-temperature melting point, 
the whole (Fig. 1) being mounted in a hard rubber or fibre 
case, and held upon a fork between a strong German-silver 
spring and a ground plate at one end and supported 
by another spring at the other end. The outer spring 
is arranged so that when the coil becomes heated and the 
fusible metal melts, it pushes the entire coil down and 
forces the pin through the enveloping shell upon the 
ground bar. A heat coil of this kind and its mounting 
upon the main distributing board frame is shown in the 
figure, the heat coil being also shown on an enlarged scale 
at the right. In another form of heat coil, when the fusible 
metal melts, the two springs spread apart and pull the pin 
out of its enveloping shell or sleeve, the one spring making 


ground connection by means of a projecting pin, as shown 
in Fig. 2. As will be noticed from these illustrations, the 
lightning arrester and heat coils with their springs are 
mounted upon an iron bar, which forms the ground bar of 
the main distributing board. In some cases an alarm 
device is added, which closes a battery circuit through an 
alarm bell whenever a heat coil goes, as a signal for the 
trouble man to replace the coil and reclose the circuit. 
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There are so-called self-soldering heat coils on the 
market, but they should be carefully investigated as to 
their construction before buying, as it is not easy to 
construct a coil that will restore every time. The speci- 
fications for heat coils vary according to whether they are 
to be used for common battery or for local battery systems. 
The specification for the heat coil in the figure for local 
battery is: resistance, 41:5 ohms of No. 37 B. & S. double 
silk-covered German-silver wire, 56in. long; the inner end 
soldered to the copper tube, the other end to the German- 
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silver washer; tbe coil to operate in less than 45 seconds 
with a 0:16 ampere. For common battery: resistance, 
5:25 ohms of No. 30 B. & S. double silk-covered German- 
silver wire, 23in. long ; the inner end soldered to the copper 
tube, the other end to the German silver washer; the coil 
to operate in less than 60 seconds with 0-4 ampere. Some 
specifications call for a larger fusing current, but reduce the 
time of operation." A combined lightning arrester fuse and 
heat coil for a subscriber's station is also illustrated. The 
concluding part of the article deals with the protection of 
overhead wires by means of lightning arresters. 
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ECTRIC TRAMWAYS. | the water absolutely pure. The electrical portion of this 
VT plant has been applied by Messrs. Davis-Perret, Limited, 


il Iron oe be (cin) of 13, Fenchurch-avenue, E.C., and the filters used (Fig. 9) 

Boiler Plant. are of the Wilson patent automatic self-cleansing type, made 

For generating steam there are four boilers of tho Lanca- | and supplied by Messrs. Masson, Scott, and Co., Limited, of 
shire type (Fig. 8) made by Messrs. Yates and Thom. | Fulham, S.W , who have erected the entire plant. The water 
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Fie. 8. — View of the Boller Plant in the Leicester Tramway Generating Station. 


Each boiler is 33ft. long by 8ft. 6in. diameter, with two as it issues from the 10 divisions of the electrical tanks is 
flues, each 3ft. bin. diameter, constructed for a safe work- | received into two collecting tanks, from whence it passes into 
ing pressure of 160lb. per square inch, the shell plates 
being }3in. thick, flue plates 3 zin. thick, and the end plates 
Jin. thick. They are constructed on the most modern lines, 
each shell being in five rings of one plate each, and were 
tested satisfactorily to 260lb. per square inch. All the 
boilers are equipped with a full set of fittings and mount- 
ings by Hopkinson, and are also supplied with stokers of 
the Bennis type. Messrs. Yates and Thom have also 
supplied the steam-piping coupling the boilers and engines 
together, which consiste of wrought-steel tubes with flanges 
welded on. The arrangement of the pipes is in the form 
of a ring main, so that the supply of steam to any engine 
ean still be maintained even if portions of the range may 
be temporarily out of action. There is also a very complete 
arrangement of separators fixed in the main range so as to 
thoroughly drain the system in every direction. The feed 
pipes are also of wrought steel, with flanges screwed on, 
the ends of the pipes being riveted over in the recesses 
formed in the face of the flange, the arrangement of same 
being very complete, and admitting of the feed being main- 
tained to any or all the boilers either direct or through the 
economiser, being measured on its way through Kennedy 
meters in the usual way. The feed is taken from the hot- 
well supply from the surface condensers before mentioned, 
and in order to get rid of the emulsified oil a special 
treating plant has beon installed. 

The separation of the oil from the condensed steam is 
effected by the Davis-Perrett patent electrical process, which 
was described in our columns recently.* As is well known | 
to engineers, oil in condensed steam is largely in a state of „ 
emulsion, so as to be incapableof being separated by mechanical o AA OO OE J | 
filtration. In this process the water passes through a series of A nR e ROK NDS 1225777071 
tanks arranged in parallel, and is subjected to the action of ee ee eee ee E 
an electrical current, the result of which is to immediately 5iͤ. s suona Elevation of the Wilson Automatic Self-Cleansing Filter 
destroy the emulsion and form a flocculent precipitate, which l i 
can then be easily removed by subsequent filtration, leaving | the patent filter continuously, and is delivered into the pure- 

water storage tank, from which the boiler feed pumpe draw 
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* Electrical Engineer, vol, xxxiii., p. 88, 
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the supply for the steam-boilers. The filter is fitted with 
a flush cistern, which contains the exact quantity of water 


the medium is cleansed resumes ite ordinary operation of 
iios The bottom of the filter is cellular, each cell 
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F1G. 10. —Plan of the Mlirlees-Watson Company's Condensing Plant. 


necessary to wash the filtering medium when required. 
No attention is necessary when working the filter, as all 
its operations are automatic, and when the filtering medium 


Fic. 11 —View of one Condenser. 


becomes blocked up with an aceumulation of impurities 


on its surface, the wash takes place, and the filter after | rapidly into the underside of the filter. 


being divided vertically into two parte, the division platea 
being perforated to allow of the water passing through. 
The upper part of the cells contains stones which support 
the sand; first the larger stones, and then the smaller 
stones upon which the sand reste. The lower part of the 
cells forms an air space and trap The water enters the 
filter at the point A B through holes in the side plates 
of the filter by the bend pipe indicated. The water 
passes through the sand medium and stones, and leaves 
the filter by the outlet valve shown. The outlet valve is 
shown closed, but during the filtering operations this valve 
is, of course, open to allow the water to leave the filter. 
As the surface of the filter becomes coated with impurities 
the level of the water gradually rises, owing to the fact 
that iv enters the filter more rapidly than it passes through 
the sand, owing to the obstructions. When it reaches the 
top it overflows a siphon pipe, H, shown in the illustration, 
and through this siphon it descends rapidly into the float 
chamber, D, underneath. In this float chamber is a float 
fixed on to a lever. The water raises this float, and by so 
doing it closes the outlet valve by which the unfiltered 
water escapes from the filter, and at the same time allows 
the water from the flush cistern above to flow down very 
The water desoend- 
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ing with considerable force presses upon the air in the under 
side of the cells, forcing the air up through the sand, which 
is thus broken up, and is thoroughly washed by the water 
as it rises up through the medium. The sand would escape 
from the filter except for a board, C, extending right across 
the filter, and which, being fitted with a float, rises up as 
the water rises in the filter, and prevents the sand from 
passing out of the filter. When the flush water is exhausted 


exhaust steam per hour. This plant, together with 
the exhaust steam pipes and accessories, have been made 
for Messrs. Dick, Kerr, and Co. by the Mirrlees-W atson 
Company, of Glasgow. The exhaust steam from the several 
engines is led into a common exhaust main running along 
one side of the engine-house and then to the condenser 
house, which is situated at one end of the main building; 
there is a branch from this pipe leading to a vertical atmo- 
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Fic. 15. —Diagram of the Connections to Switchboard, Leicester Tramways (left side). 


the operation of washing is complete. The water escapes 
from the float chamber, D, and the float, E, falls again to 
the bottom of the chamber. The outlet valve is again 
open, and the ordinary operation of filtering is proceeded 
with. The whole operation takes only about three minutes, 
and while this is going on the collecting tanks are sufficiently 
large to receive the water passing from the electrical tanks, 
80 that the continual passage of the water is not interfered 
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spheric pipe which is fixed to the outside wall of the building, 
and terminates in an improved form of exhaust head and 
silencer. At the bottom of the vertical ps of pipe there 
is fitted an automatic atmospheric relief valve, arranged to 
open to atmosphere when the pressure in the exhaust main 
reaches a predetermined limit, and consequently auto- 
matically comes into use should the vacuum fail from 
any cause. The exhaust steam before reaching the con- 
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Fie, 14, — Arrangement of Back Connections to Switchboard, Leicester l'ramways (left side). 


with. When the filter resumes filtering operations after the 
wash, it empties the collecting tanks from the amount of 
water accumulated during the wash. 

The feed pumps are manufactured by Messrs. Hall and 
Sons, Peterborough, and are of their well-known vertical 
direct-acting type. 

Condensing Plant. 

The condensing-room plant (Figs. 10 and 11) consists of 

a surface condenser capable of dealing with 25,000lb. of 


denser passes through an oil separator, manufactured by 
the Klein Company. The surface-condensing plant consists 
of a set of twin electrically-driven air-pumps of the 
Edwards patent type, and a centrifugal circulating pump. 
These are both driven by a double-wound series-parallel 
motor manufactured by Messrs. Dick, Kerr, and Co., 
Limited. 'The condenser, which has 2,500 square feet of 
cooling surface, is designed on the Mirlees- Watson counter- 
current system, the exhaust steam and cooling water each 
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passing twioe through the full length of the condenser 
and in opposite directions. Suitable baffle and diverging 
plates are arranged so as to very effectually distribute 
the steam over the entire surface of the tubes. The covers 
can be removed for cleaning purposes without disturbing 
any pipe joints. The air-pumps have barrels 18in. diameter 
by 10in. stroke, and run at a speed of 100 revolutions 
per minute. The centrifugal pump, regulated by means 
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right angles. The cylinders are 22in. and 24in. diameter 
respectively, 3ft. stroke, and the engines are intended to 
run at 95 revolutions per minute. The normal load of each 
engine is 500 kw., with a steam pressure on the stop valve 
of 160lb. per square inch. The engines are also intended 
to drive an overload of 25 per cent. for two hours, and 
sustain overloads of 50 per cent. temporarily. The cylinders 
are of the built-up type, with separate ends and barrel; 
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Right side) A, circuit breaker; B, ammeters ; C, ammeter shunts; D, voltmeters; E, wattmeters: F, wattmeter resistance ; G, S. C. plug 
i K, kicking coll ; 


L. motor starters; M, S.P.S.T. switch; N, 8. P. O. T. switch; 


P. D. P. S. I. switch ; R, regulating field resistance switch ; S, field switch; T, non-inductance resistance; V, S.P. fuses; W, pilot lamps; X, short 


circuit and circulating links ; Y, 


of a series-parallel controller, is capable of delivering 
1,500 gallons per minute, and is direct connected by 
a flanged coupling, while the air-pumps are driven by 
single-reduction gearing having machine-cut teeth. A 
small plunger pump is carried on the air-pump bedplate, and 
driven from a crank disc mounted on the end of the crank- 
shaft. There is another small pump driven by chain gear- 
ing, which draws the oil and water from tho oil separator 


P. C. O. switch; Z, three-way D.P. switch; AA, voltmeter switch; BA, reverse current cut-out. 


the valves are of the Corliss double-ported type, being 
placed in the cylinder ends. By this arrangement one half 
of the cylinder end forms a steam-box. The high-pressure 
barrel is steam jacketed with boiler pressure steam. The 
steam-valves are worked by Messrs. Yates and Thom’s well- 
known trip gear, the closing of the valves being accom- 
plished by powerful spring dash-pots. The exhaust valves 
have a plain vibrating motion, derived like the motion 
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and discharges same into the waste-oil tank. The air-pump 
crankshaft is carried on an improved form of frame, which 
has been designed to give a much groater stability than the 
usual form of A-shaped frames. The exhaust steam and 
all water piping is so arranged that a further plant can be 
installed and connected up at a future date. 


Engines. 


The engines are of Messrs. Yates and Thom’s vertical cross- 
compound Corliss condensing type, having cylinders placed 
at opposite ends of the crankshafts, with the crankshafts at 


Fig. 14.—(Right side). 


for the steam inlet valves, from eccentrics fixed on the 
crankshaft. 
Special attention has been given to the question of 
governing, and a very powerful and sensitive governor 
is fitted to each engine, having various special devices 
attached to it for electrical generating engines dealin 
with largely varying loads and for ensuring good paralle 
running. Each engine is also fitted with a special 
safety stop arrangement, which will completely stop it 
in the event of the speed reaching 10 per cent. above 
the ordinary working speed, and will also stop the engina 
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in the event of any failure of the governing gear, while 
&t the same time it does not interfere with the engine 
taking excessive overloads, even beyond the full range 
of the cut-off gear. 


The fly wheel is 16ft. diameter, and weighs about 25 tons, 


being keyed on to the crankshaft alongside the paneon to 
which it is also coupled by means of turned bolts fitting in 
a flange cast on the boss of the flywheel and passing through 
holes bored through the generator arms. A very complete 


system of lubrication has been fitted to these engines, 


| 


consisting of two ram pumps worked by a drag shaft from 
the main cranks, and delivering oil under pressure to all 
the main bearings about the engines. The various parts 
of the engines are protected by oil-throwers and covers 
so as to prevent splashing, the sides of the A frames being 
enclosed by means of massive cast-iron plates, having access 
doors worked into them. The eccentrics are enclosed in 
neat planished steel covers, with oil-throwers attached to 
the shaft, which effectually prevents any tendency for oil 
to creep along the shaft. This arrangement ensures a 
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Fig. 15.—Thury Automatic Reversible Bouster. 


very clean engine and the maximum amount of efficiency, 
the oil being used over and over again. 

There is very little steam-piping visible in the engine- 
room, merely a short branch to each engine from the ring 
main in the boiler-house, the exhaust piping being placed 
in the spacious basement. 


Generators. 


There are three direct-current generators (Fig. 12) 
direct-coupled to the Yates and Thom vertical engines, 
the output of each generator being 500 kw. when running 
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Fic. 12. — The Dick-Kerr 500-kw. Direct-Current Generator for the Leicester Station. 


at 95 revolutions per minute, current being generated at a 
voltage of 500 to 550. The machines are of the compound- 
wound type. They are in every respect in accordance with 
the standard practice of Dick, Kerr, and Co., the magnet 
frames being of cast iron, the pole-pieces being built of 
laminated steel and cast into the magnet frame. : 

The field coils are wound upon steel spools, one section of 
the spool being occupied by the shunt winding, the remain- 
ing portion being filled up with the series winding; the 
former winding consists of double cotton-covered wire, the 


series being ribbon copper insulated with mica and special 
cloth. The armature is built up on a special form of spider, 
the section of the rim being broken in order toavoid shri 
strains ; the spider is provided with a long bearingsurface, and 
is bored accurately to the engine-builders' gauge. The arma- 
ture core, which consists of steel punchings, is built up on 
the arms of the spider; a number of spacing discs are 
placed every 3in. and 4in. among the laminations to form 
ventilating ducts for cooling the interior of the core and the 
windings. 


The armature laminations when built up are clamped 
together by cast-iron flanges, which are also designed to 
support & portion of the armature windings which extend 
beyond the ends of the core. The laminations are 
punched so that when assembled the outer edges form 
slots into which the armature coils are placed. The 
coils are former-wound, and are readily replaced and 
are interchangeable; they are insulated with a special 
material into which mica largely enters, and are rendered 
impervious to moisture by a special varnish, The com- 
mutator is built up on its own spider, which is carried 
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and on this 
drawn copper 


on the extension of the armature casting, 
the commutator is built up of a series of hard 
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spider, the end rings being afterwards fixed into position 
and the whole securely bolted together. The brush-holders 
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Fia. 16.—Diagram of Connections to Thury Automatic Reversible Booster. 


bars, which are firmly clamped together by means of steel 
end-rings. 
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Id. 17. —Section of Rail for Curved Track. 


The building up of the commutator is one of the most 
distinct features of this type of machine, a copper bar being 
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FIG, 18. —Laying Permanent Way in Loughborough Road. 


built up with its mica insulation in a special form of jig. | short-circuiting plugs for both these instruments 


are designed so that the current does not pass through any 
moring Jon These give adequate adjustment, and are 
mounted on a massive rocker ring attached to the generator 
frame. The brushes can be rocked vcr rate d 


means of a hand-wheel, and screw geared to the 


rocker ring. 
Switchboard. 


The switchboard supplied by Messrs. Dick, Kerr, and 

. is an extensive one, consisting of 25 panels of white 
marble, which control, besides the three 500-kw. generators, 
a negative feeder booster set of 20 kw. capacity, a positive 
feeder booster set of 60 kw. capacity, an automatic 
reversible battery booster set of 40 kw. capacity, as well 
as the station lighting and motors and the distribution. 

The general arrangement of the switchboard is shown in 
Figs. 13 and 14, the former being a diagram of the con- 
nections and the latter a back view. It consists of the 
following panels: three generator panels, each carrying one 
ammeter, one circuit breaker, two single-pole quick-break 
switches, one watt-hour meter, shunt regulating switch and 
resistance, a single-pole field-breaking switch with resist- 
ance, and a four-way voltmeter plug receptacle; one watt- 
meter panel, carrying one recording ammeter, one recording 
watt-hour meter to register the total energy generated— 
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Fic. 19. Interlacing Track, Aylestone Road. 


are 


The commutator ring is then placed on the special form of | also provided ; one reversible booster motor panel; one 
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reversible booster panel — this latter carries circuit 
breaker, battery voltmeter, booster voltmeter and 
ammeter, double-pole three-way switch, one single- 
throw single-pole quick-break switch, one single-pole 
fuse, two watt-hour meters, and one recording ammeter ; 
one standard Board of Trade panel; one station lighting 
and motor panel; two motor panels and two negative 
booster panels, one of each being spare; one 80-kw. motor 
panel ; one positive booster panel, carrying one ammeter, 
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Glovera, Limited. The feeder cables where they branch 
from the switchboard are concealed in the same way. 


The Battery. 

The battery is composed of 240 cells of the standard 
Tudor pattern, type No. 413 H F 19; it ie capable of 
giving 600 amperes for one hour, or 900 amperes for short 
periods, and can be charged normally at 270 amperes, or 
at 450 amperes for short periods. The cells are in lead- 
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one voltmeter, one watt-hour meter, one double-pole 
change-over switch, and one recording ammeter with short- 
circuiting and isolating links ; 11 standard traction feeder 
panels, each carrying one ammeter, one circuit breaker, 
one single-pole quick-break switch, one kicking coil, and 
lightning arrester. $ 

The motor starters throughout are of Messrs. Dick, Kerr, 
and Co.’s special slow-speed type, with automatie overload 
and no-load release and metallic shield blow-out device. 
The circuit breakers are also of their new standard type 
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FIG. 20. —Cross-Section of Tracks. 
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lined wood boxes resting on glass oil insulators; the stands 
are entirely of pitch-pine without any metal fasteninge, 
and they rest on large porcelain oil insulators to ensure 
perfect insulation of the whole battery from the eartb, 
which is an important point in traction batteries where one 
pole is directly connected to earth. 


The Automatic Reversible Booster. 


This battery will be worked in conjunction with & Thury 
automatic reversible booster and regulator, the duty of the 
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Fic. 21.—Details of Hadfield’s Improved Points and Crossings. 


with metallic shield blow-out. Ammeters and voltmeters 
throughout are of the sector illuminated dial type. 

We looked in vain for the cables connecting the 
generators and boosters with the switchboard. Well 
might we, for these cables are contained in separate ducts, 
which converge to the position below the switchboard 
gallery, whence they are diverted to the board above 
through fireproof channels concealed behind the tiled 
panelling of the engine-room wall. The cables themselves 
are of the fireproof insulated type supplied by Messrs. 


combination being to keep the load on the main generators 
constant. It is claimed that the Thury regulator enables 
(1) a saving to be effected in the initial outlay for plant ; 
(2) constant operation of the machinery at normal load, 
thus ensuring the highest economy ; (3) being automatic in 
its action, a reduction of manual labour. The Thury booster 
differs considerably from those of other makes, principally 
in the armature construction, that of the Thury system 
having a smooth core. It is claimed that this prevents 
sparking under working conditions. Besides the spark- 
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ing question, it also asaists the booster to answer instan- 
taneously to the heavy and sudden load variations on the 
line. The Thury system, besides a smooth armature core, has 
tangential field coils. The armature winding being placed 
as near as possible to the periphery, and the field iron 
being reduced to its possible minimum amount, the result 
is a most sensitive type of dynamo which can aot almost 
as quickly as the load peaks occur. The automatic 
operation of the booster system is as follows: If the 
external load be leas than the normal, the excess power of 
the main generators is utilised for the battery charge. For 
this purpose the differentially excited booster adds ite 
voltage to that of the dynamo, and effecta with same the 
charging of the battery. If the external load is equal to 
the normal output of the main generators, the excitation 
of the booster effected by the two differentially excited 
wound coils is nil. There is consequently no pressure at 
the booster terminals, the dynamo and battery pressures 


are equal, and the main generator supplies power for the ' 


easily followed from the diagram of the connections 


(Fig. 16). 
System of Working. 


Under normal conditions of working the generators will 
be run in parallel with the battery, but, being over-com- 
pounded, they can also be run as single machines to give 
the requisite 550 volts on the line. Or, as a third alterna- 
tive, they can be run in parallel on the 'bus bars, the latter 
being then connected through the positive booster designed. 
to give 50 volte at full load. In the latter case the over- 
compound windings and battery would, of course, be cut 
out. By this arrangement the possibility of ea aa 
breakdown is reduced to a minimum, while the supply to 
the line is not complicated by the use of transformers— 
the system, in fact, gaining immensely in reliability from 
its simplicity. | 

Permanent Way. 
The scheme sanctioned by Parliament comprises 19 mile: 
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Fig. 22 Arrangement of Tracks at Clock Tower Junction. 


traction load only. If, on the other hand, the external load 
is higher than the normal output of the generators, the 
battery's duty is to supply the excess output required. It 
is enabled to do this by the booster, as the booster excita- 
tion coil carries the increased working current, and adds 
the voltage of the booster to that of the battery. It is 
obvious that a booster containing little iron, and with the 
armature winding placed near to the periphery, will have 
less magnetic inertia and greater sensitiveness than a type 
which does not combine these features. 

Having thus described its action, it may be of interest to 
add a few particulars of the Thury plant supplied to the 
Leicester Corporation. The booster (Fig. 15) is a dynamo 
with two commutators for connecting up in parallel or in 
series, which will enable it to meet all the requirements as 
regards the automatic regulation of the load on the plant 
and charging of the battery. The apparatus for connecting 
the two commutators from series to parallel is an ordinary 
switch, the operation of which is most simple, and can be 


3 furlongs of double track and 3 miles 5 furlongs of single 
track, being over 42 miles of equivalent single track. It 
was decided to construet the whole of the permanent way 
and lay the conduits for the feeder cables by direct labour 
without the intervention of a contractor, and, judgiug from 
the progress and quality of the work, the committee have 
no cause to regret their decision. The construction of the 
permanent way and the laying of the feeder conduits was 
commenced by the Corporation staff in April, 1903, and, 
notwithstanding the abnormally wet weather which has 
prevailed throughout most of the period of construction, 
the total length of track which it was decided to carry out 
immediately, amounting to about 55 miles, was completed 
in April last, and the remainder is in hand. This and the 
other branches of the scheme were ao RAD out and 
pushed forward by Mr. Mawbey that the whole should be 
completed about the same time, and thus minimise the 
ces during which expended capital was unremunerative. 

hroughout the period of construction night labour was 


818 THE ELECTRICAL ENGINEER, MAY 27, 1904. 


avoided as being detrimental to good work, although a 
considerable amount of overtime was made during the day- 
ligat of the summer months. Generally speaking, the 
routes comprised in the scheme are moderately straight, 
with no excessive gradients, the steepest being 1 in 16 for 
& distance of about 50 yards. It has been found neces- 
sary to lower the roadway under seven of the railway 
bridges—in one case as much as 2ft.—in order to obtain 
sufficient headroom for double-deck cars. This work was 
carried out at considerable expense, necessitating the 
lowering of gas and water mains, the diversion of sewers, 
and in one instance the underpinning of the abutments of 
the bridge. The sharpest curve on the system is 37ft. 
radius to the centre of the track. A minimum radius of 
40ft. for all curves was aimed at, and with one or two 
exceptions this has been attained. The distance from 
centre to centre of tracks of the permanent way with side- 
pole construction is 8ft. lin., giving Bhs 41in. from gauge 
edge to gauge edge between tracks, aud for centre-pole 


rail. The composition of the steel for the rails is as 
follows: carbon, between *40 and 55 per cent.; manganese, 
under 1:00 per cent.; phosphorus, not to exceed 0:07 per 
cent.; sulphur, not to exoeed 0:07 per cent.; silicon, not 
to exceed 0:07 per cent. The composition of the steel for 
the fishplates is similar to the above, excert that the carbon 
is between 0:25 and 0°35 per cent. 

In laying the permanent way the ground was excavated 
to the required depth, and the rails laid and packed up to 
the required level on wedge-shaped blocks of concrete, 10in. 
square at the base and 8in. square at the top. Where bad 
ground was met with, or the surface worked up owing to 
inclement weather, these blocks were again suppo on 
circular blocks of concrete 6in. thick and 18in. in diameter 
to distribute the weight over a greater area. When the 
rails were truly levelled up, a concrete foundation, composed 
of six parte of granite gravel and destructor clinker to one 
part of best Portland cement, was then laid, a space of 
about lin. being left under the rails for packing, great care’ 


slp 


RM ee 


construction 10ft. 114in., giving 6ft. zin. between tracks. 
The gauge of the track is 4ft. 84in. The rails, which are 
in 45ft. lengths, weigh 100lb. per yard for the straight 
running track, the grooves being 1 gin. wide. Those for 
the curved track (Fig. 17), of a radius of one chain or 
under, weigh 105lb. per yard, the grooves being 14in. wide. 
Both classes of rails are 7in. deep and "in. across the 
flange. The fishplates weigh 54lb. per pair, and are 2ft. 
in length, each pair being drilled for six lin. diameter fish- 
bolts, fitted with Ibbotson's patent lock-nuts.  Cooper's 
patent anchor, 2ft. long, has been used on all joints 
throughout the work, each joint being secured to the rails 
with 12 fin. diameter steel rivets (except on special track- 
work, where bolts are used), the riveting being done by the 
patentees. No intermediate joints have been used except- 
ing round curves. The tiebars, which are placed 7ft. 6in. 
apart, are of flat steel section, 2in. by zin., with Messrs. 
Bayliss, Jones, and Bayliss’s patent ends, each bar being 
secured by four nuts, one on each side of the web of each 


FIG. 25.--Clock Tower Junction, the heart of Leicester system of Tramways. 


being taken to make the concrete perfectly solid for a space 
of 6in. on each side of the flange of the rails. The space 
between the concrete and the rails was then very carefully 
packed by means of beater picks with 6 to 1 fine concrete 
in a semi-dry condition. The total depth of concrete under 
the rails is 7in., and under the paving 6in. A straight 
length of permanent way is shown under construetion in 
Fig. 18. Short lengths of interlacing track have been used 
in Belgrave-gate, Humberstone-road, and Aylestone-road. 
In the latter case (Fig. 19) this was done in order that the 
cars might pass under the centre of the arched railway 
bridge, and thus obtain the maximum headroom. In 
Belgrave-gate and Humberstone-road this method of con- 
struction was adopted at narrow portions of the carriage- 
way in order that sufficient room might be left for vehicles 
on either side of the track. Very ample provision has been 
made for the drainage of the track. In addition to a liberal 
supply of drain boxes on all the tracks, all the movable 
points have a 4in. diameter spigot cast on to the drainage 


THE ELECTRICAL ENGINEER, MAY 27, 1904. 


819 


box, which is trapped aud connected to the sewer. The 
drains from these boxes pass through a disconnecting 
chamber, in which a ailt pit is formed before being con- 
nected to the sewer. During the laying of the track the 
borough engineer frequently had the anchor rivete cut off, 
the bondg and fish plates removed, and the rails lifted in 
order to see if the rails were solidly packed up, and so care- 
fully was this process watched that in no single instance 
were the rails found to have been imperfectly bedded. 

Generally speaking, the track (Fig. 20) has been paved 
with Sin. by in. granite setts from the local quarries, 
except in the centre of the town, where 9in. by din. by Sin. 
jarrah and karri hardwood blocks were used. The granite 
sette were laid on a bed of gravel and grouted up with 
pitch. The wood blocks were laid on lin. of cement 
screening. 

The lowest tenders received were for foreign rails and 
fishplates, but the committee determined to accept the 
lowest of the English tenders—viz., that of the North- 
Eastern Steel Company, Limited, of Middlesbrough. This 
selection has been amply justified, the rails having been 
supplied fully up to the specification, and giving every 
satisfaction. There has never been any delay in delivery ; 
on the contrary, the sa epi have always had a good 
stock of rails in hand. The advantages and facilities thus 
realised have very fully justified the action of the committee 
and the Council in placing their contracts in our own 
country, where their conditions of labour and other matters 
could be satisfactorily complied with. The bolts, nuta, tie- 
bara, and copper bonds have been supplied by Messrs. 
R. W. Blackwell and Co., Limited, while the whole of the 
special track work was supplied by Hadfield’s Steel- 
foundry Company, Limited. There are a large number of 
5 of special work, and it is satisfactory 
to learn that English workmanship has produced a class of 
work that for design and construction cannot be beaten by 
any procured from abroad. The standard points adopted 
are 12ft. long with tongues 7ft. 6in., and embodying Had- 
field’s latest improvements. All the points and crossings 
(Fig. 21) are composed of Hadfield’s patent Era” man- 
ganese steel, each casting, moreover, having a manganese 
steel renewable centre. In designing the various junctions, 
sufficient clearance has been allowed round all curves for 
the largest type of double-bogie car wherever possible. 

All the work throughout the scheme has been standardised 
as much as possible. For the equilateral loops points 12ft. 
long, having a radius of 200ft., were adopted, with a cross- 
ing 8ft. 6in. long with an angle of 1 in 6. All the loop: 
have a lead of 36ft. 10in , ensuring easy running. For side 
loops the points are 12ft. 6in. long with a radius of 150ft., 
the crossing being a 1 in 6 with a lead of 38ft. 6in. All 
the cross-overs are built left-hand. A standard 100ft. 
radius point 12ft. long is used with a 1 in 5 crossing 
7ft. 6in. long. The cross-overs are 60ft. and 75ft. long, 
and the movable point is placed in all cases on the left-hand 
side. The car then has all the points as trailing, making 
a continual tread run for the wheel. This is a decided 
improvement upon much of the present tramway work. 
The lay-outs, including the cross-overs and loops, have been 
constructed on the floors at Hadfield’s works. In designing, 
these to ensure easy running and to standardise the parts, 
the curves as far as practicable are spiralised. As regards 
accuracy in forwarding the various lay-oute, it is creditable 
to learn that no trouble has been experienced in fitting the 
work on the road. Particularly was this the case with the 
clock tower junction (Figs. 22 and 23). This is the largest 
tramway junction in the United Kingdom, and is a 
very fine piece of special work. The total weight of 
this lay-out. was over 100 tons, but it was so carefully 
designed that it was laid by the Corporation staff 
in 10 days. Referring to Fig. 22, it is seen to com- 
prise 10 running tracks. It forms, in fact, the heart 
of the whole system. Where the traffic will be heaviest, 
connected movable points have been adopted. Standard 
60ft. radius points have been used throughout, all being 
9ft. long, even before the car-sheds, where the crossings 
are also of the same design as upon other lay-outs. 
Cooper’s patent anchor joints have also been used upon the 
special track work. The fact that all the points and 
crossings are of the leg type not only has enabled this to 


be done, but also the use of the standard fishplate, thus 


facilitating laying the work on site, The bonds used are 


of the solid copper crown type of 4/0 B. & S. gauge. Two 


bonds are inserted at each rail joint. The track is cross- 
bonded every 40 yards, and the way every 80 yards, 
Where special track work occurs, the castings are connected 
to adjacent rail ends by 30in. bonds, and are also bridged 
by long bonds adjoining rail to rail. 


To be continued. ) 


TYPES OF DIRECT-CURRENT LOW -TENSION 
SWITCHGEARS. 
BY W. E. WARRILOW, A M. I. E. k. 
(Continued from page 668. 
It is quite a common practice in low-tension stations to 
provide several bus bars, on which a number of machines 


Fig. 14.— Cellular Panels with Bus Bar Switches. 


and circuits can be run. Flexibility is doubtless the object 
in view, as considerable advantages obtain with a board so 
constructed, in being able to ring changes with both 
dynamos and feeders in case of breakdown. Flat back 
boards are usually provided with horizontal bars behind 
the supporting slabs and vertical bars (shorter) on the 
front of the gear, holes being drilled at the points of 
intersection, into which screw plugs can be inserted. With 
the cellular construction the same function is performed by 
a multi-way switch having contact points corresponding to 
the number of bars. The arrangement, which admits of a 
maximum of four bars per pole, provides for the bars and 
switches at the top of the board (Fig. 14) above the instru- 
ments and main switches. "The switch spindle carries the 
main current from a special bearing at the back of the 
panel to a laminated finger registering and engaging with 
contacts on the bars themselves. A stop on the spindle 
indicates mechanically when the switch is midway between 
two contacts, though a dial plate at the front of the board 
directs the switchman as to the correct bar, etc. 
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. When it is desired to connect bars together, two plu 

are inserted, in sockets corresponding to the bars, on the 
face of a special fitting which can seen in the sixth 
panel from the left (top row, Fig. 15). A long handle is 
employed to operate the respective switches, the spindle 
ends being squared for the purpose. The arrangement 
admits of speedy manipulation, and the chance of short- 
circuiting bars on one switch is entirely obviated. Mistakes 
of this character can easily be made with loose plugs. The 
particular panels illustrated above are fitted with carbon 


* aet, ~, UNS 

N — . 
. 14, showing Paralleling Device. 
break switches in the body of the gear. Voltmeters with 
rolling contacts surmount the board, the instruments being 
pulled from side to side to make contact with the respective 
bars. Multi-contact switches and loose connections are thus 
avoided. 

A recent form of the cellular gear for direct-current 
lighting and traction work is illustrated in Fig.16. The 
board controls three dynamos and two traction feeders, 


Fic. 15.— Panels similar to Fig 


Fig. 17.—High-Tension Cellular Board controlling Direct Currents (Ferranti). 


connections being taken from the lighting ’bus bars to an 
adjoining board. Wattmeters and fuses are included in the 
dynamo panel equipment, while change-over switches above 
the switch panels afford a selection of either lighting or 
traction load for the machines. Horn break switches are 
provided throughout, the arc tip being mounted well back 
Qn the top slate. The ugual regulating table below the 
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main panels accommodates the hand-wheels for the dynamo 
resistances, the latter being fixed under the table itself. 

An interesting example of this class of board applied to 
high-pressure direct-current control is depicted in Fig. 17. 


The panels illustrated form one half of a gear supplied to 
the Hull Corporation, whose electric supply has been 
derived since its inception from a high-pressure station 
run on the Oxford system with rotary transformers. 
The latter, installed in sub-stations, are started and con- 
trolled from the main station in a manner now well known. 
The board shown controls three dynamo and 15 transformer 
panels, a diagram of each being illustrated in Fig. 18. 


he r 


Horn break switches are fitted to each panel, there being 
automatic devices of the reverse and maximum types 
respectively on machines and feeders. The dynamo panels 
(500 kw. each) are double-pole, with horn switch on one 
pole and chopper switch on the other. The latter is of 
the two-way type and has a half-cock position for paralleling. 
An auto-release actuating on the passage of maximum or 
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reverse currents knocks up a catch, which releases the | main circuit. The tanks and tackle are fixed below the 
switch and permits it to fall into the intermediate contact, | switch platform, but the dashpot and hand release project 
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Fig. 18. Diagram of Dynamo and Transformer Connections for High e r rect ent Gear. 


which is in circuit with a water resistance. As soon as | above the platform floor, and can be seen in the foreground, 
this occurs the resistance is gradually inserted by the Disconnecting plugs are included to permit of the isolation 

of the resistance for cleaning, ete. The transformer panels 
p to the left of the machines have horn switches on each 
| : ' pole, an ammeter, voltmeter, starting switch, and regulating 
| resistance. A starting resistance, for use in running up 
i the distant transformers, is provided for every four panels, 
and a throw-over switch is employed to bring this particular 
resistance into circuit. Sliding panels entirely prevent the 
closing of any two switches at one time, and the resistance 
must be inserted if the transformer is being switched on, 
Reference to the diagram will make the arrangement clear, 
while in the view of the complete board the panels and 
their equipment can be plainly seen. Short-circuiting 
switches are also provided, which de-energise the magnetic 
switch at the sub-station, and so cut off the particular 
transformer from the network. 

A complete regulating resistance for dealing with these 
high pressures is illustrated in Fig. 19, from which the 
general design can be gathered. The contacts, both fixed 
and sliding, resemble the well-known Ferranti rheostat, and 
they dispense entirely with any bundle of wires leading to 
separate resistances, with attendant risks of burn-outs. 
Porcelain bridges cemented to cast-iron distanee plates act 
| as ‘formers,’ whereon the resistance wire is wound, and 

each turn is isolated from its neighbour by twists of asbestos 
cord. The upper bridge receives the fixed contacts, through 
which each wire passes, and is firmly secured by grub 
screws, afterwards sweated up solid. A face is given the 
whole line of contacts, and two “brushes” secured to a 
holder in porcelain insulators form the slider. Four such 
frames, in two pairs, make up the complete resistance. A 
ani gi: 5 spiral 3 5 the sliders 
55 = br ihe 7 through the medium of a hand-wheel and gearing mounted: 
ics cop nean reese ener aera, Wabove the complete frames. Two protected 1 only 
action of a weight drawing up a plunger in the water-tank. | are required to connect the resistance in circuit. 
Release is effected by an electromagnet in series with the (To be continued. ) 
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ELECTRICAL UNDERTAKINGS. 

The importance of any industry, and also its progress, 
can well be judged by the amount of money which is 
employed in the same. The interest which the industry 
returns on the capital invested is also closely interwoven 
with the progress of the same, as unless the remuneration 
is reasonable, more money will not be forthcoming for the 
extension of old enterprises and for the starting of new 
ventures. The electrical industry can be well gauged from 
this point of view by reference to the various editions of 
the Manual of Electrical Undertakings,” which is compiled 
under the direction of Mr. Emile Garcke. The edition for 
1904 is the eighth volume which has appeared. When 
the first issue was made in 1896, the aggregate capital 
issued by electrical companies and the loans obtained 
by municipal authorities amounted to £61,109,525. At 
the beginning of 1904 the aggregate amount had increased 
more than threefold, being £226,926,938. An analysis of the 
various branches of electrical undertakings divides up the 
capital subscribed, including debentures, under six head- 
ings. The first of these includes telegraph companies, but 
excludes the Government Telegraph Department. During 
the eight years the increase in the capital expended in tele- 
graph undertakings is comparatively small, being from some 
51 millions up to 33} millions. The average dividends on 
the capital so invested are fairly uniform, and are at the 
rate of 42 per cent. The certainty of the investment 
enables money to be obtained easily for telegraphic pur- 
poses when required, but the industry has reached a stage 
when rapid development ceases. In telephone work this 
is hardly the case, but here again the return on capital 
seems to be settling down to about 4$ per cent. 
The electric supply undertakings, on the other hand, 
have been vastly increased during the past eight years. 
Thus, in 1896 the thirty-eight supply companies in 
existence had a total capital of £5,831,073. In 1904 
the number of companies has increased to one hundred 
and seventy, with a total capital and debenture issue of 
£24,458,352. It would, of course, not be fair to take the 
average return on this sum, because a number of new 
undertakings would be included which have not had an 
opportunity of reaching the commercial stage. The returns 
show, however, that with eighty-one companies employing 
204 million pounds, the average return for last year was 
505 per cent. It is a good point that this average return ia 
quite half of 1 per cent. higher than the average return in the 
previous issue of the manual. The electrical supply under- 
takings owned by municipal authorities had employed in 
1896 some £1,967,000. Here the rate of increase in capital 
employed is much more marked, owing to the fact that it 
is to private enterprise that we owe the earlier develop- 
ments in any industry, In electric lighting and power 
supply, therefore, the corporations commenced work 
only after the pioneering companies had proved the 
feasibility of electric distribution. Having once started, 
however, the Electric Lighting Acts were specially favour- 
able to municipalities, who could also obtain money for the 
purpose most easily. Starting last, therefore, these muni) 
cipal electrical undertakers now take the lead and employ 
£27,794,452, or some three millions more than do the 
companies. In traction work the companies more than 
hold their own, owing to the range of electric tramways 
being much more extensive than municipal areas. The 
old horse tramways were looked upon as means for com- 
munication within a town. Electric traction serves the 
same purpose more economically, but extends much farther, 
and competes with overwhelming success in certain cases 
with the suburban railway system. It is to this latter 
phase of the development of electric tramways that 
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companies have been able to hold their own. The 
progress of such traction undertakings has been 
more marked than even the supply systems. Thus 
from 1896 to 1904 the capital invested has gone up 
from six millions to 614 millions. This is for company 
work alone, the corporations now employing 214 millions 
for electric traction purposes. The return of this capital 
should be considerably higher than with supply under- 


takings, but up to the present, owing to the extremely 
rapid advances, the average rate earned is still below 5 per 
The remaining two classes of electrical undertakings ' 
The manufacturing : 
undertakings employ nearly 36 million pounds, and wo 
regret that the capital so employed is not very remunera- | 
tive. The average figures given show a return of 5 85 per' 
cent. on 25} millions; the other 10 millions if included : 
would reduce this average, and even if this were not so, 
engineering manfacturers should be able to earn between 
Competition, first from America and 
latterly from the Continent, bas disorganised the electrical : 
manufacturing business, with the sole advantage that the. 
users of electrical plant in this country can buy at almost | 
cost price. By the theory of evolution our surviving; 
manufacturers should be hardy, and fit to continue the: 
We trust, however, that in time their : 
profits will increase in the same way as have the bulk and 
value of the excellent publication from which we take the 


cent. 
are manufacturing and miscellaneous 


10 and 15 per cent. 


strife for existence. 


above figures. 


CORRESPONDENCE, 


One man's word is no man’s word, 
Justice needs that both be heard.” 


LIGHTNING. 


SiR,—This is a subject which has interested me for a 
good many years, and doubtless your correspondent is con- 
versant with most of the literature on it. However, in 
case he is not, I would refer him to Chambers's “ Encyclo- 


poria to Sprague's “ Electricity,” to Prof. Silvanus P. 
h 


ompson's useful text-book on Electricity, etc,” and to 
the last edition of Ganot’s Physics.“ 
find that up to the present there is practically no scientific 


explanation of ball lightning. It is at all evente very | 


rare, and due allowance must be made for the difficulty 


and suddenness of the observation of it, if it exists 
and this seems to be admitted—as also for the terror often 
present in the minds of persons near thunderstorms, and: 


then again, for the difficulty in describing so strange a 
sight and for persistence of vision. If it has ever been pro- 


duced experimentally, some authors would seem to think 


it must have been accidentally, but I am not sure that this 


would be the case in Plantó's experiment with 2,000 of his 
celle, or probably 4,000 to 5,000 volts with a condenser, 


and a good deal of electricity at command. He obtained 


the effect by means of a plate and a wire both moistened 


by dilute sulphuric acid. I would recommend your 


correspondent to study the phenomena of atmospheric 


electricity generally, more especially in moist air, as I 
think he will probably find that a stratum of clean, 
still, moist air would be likely under proper or favour- 
able electric circumstances to furnish a path such as is 
described for the movement of the “ball of fire.” I 
have often watched thunderstorms in open country, and 
have had this subject in mind, but I have never seen it, 
and I am disposed to think that if the phonomenon had 
been seen by a trained observer the description would be 
somewhat different. Is it not difficult to account for an 
explosive “ball of fire” moving independently? If self- 
contained, whence the appearance of fire? What known 
electric phenomenon can be compared to it in adhesion? 
Yet we cannot doubt the general description, which reminds 
us of one of the ancient plagues of Egypt mentioned in 
Exodus ir, 23—viz.: “ thunder and hail, and 
the fire ran along upon the ground. So there 
was hail, and fire mingled with the hail, very grievous, 


From these he will 


such as there was none like it in all the land 
of Egypt since it became a nation.” Students of 
ancient history think this refers to ball lightning" (see 
Bishop Ellicot’s “ Commentary”). Now for the. cause. 
Knowing what we do of the wide differences of electric 
potential in the atmosphere in short distances, may we 
suppose three strata of air, the first and third being 
positive and negative and "eur! & short of brush 
discharge across the middle one. This would give the 
appearance of a ball of fire and the complete discharge 
of the first and third layer would be a flash of lightning, 
and might quite easily be described as an explosion, 
especially if it occurred near anything familiar and 
destructible. Wheatstone showed by his revolving mirror 
that a brush discharge is really a series of partial 
sparks, and I do not think it would be a great effort 
of imagination to suppose this series of discharges moving 
with comparative slowness until it came to a different con- 
dition in the atmosphere which could facilitate the flash 
or „explosion of the usual description. | 

St. Elmo's fire, known by various names in different 
districts, is so easily compared to a brush discharge that it 
really presents no difficulty. 

In conclusion, I would thank you for allowing this 
interesting subject space in your valuable journal, and I 
would also hope that some others would be good enough to 
give their experience and views.—Yours, eto, 

Wickwar, Glos., May 25, 1904. F. GRAHAM ANSELL. 


BLACK OXIDISING METALS. 
Sır —Can any of your readers oblige me by giving 


| me the names of firms who deal in black oxidising metals, 


especially those who make Russian iron a speciality, or 
recipes and process of above material.— Yours, ete , 
H. F. PURSER. 


WIRELESS TELEGRAPHY. 
BY R. G. BLAINE, M.E, A.M I.C.E., ETC. 
(Continued from page 745.) 
THE Wonk OF MARCONI. 


Murcont’s Systein. —This system has already been referred 
to in several places throughout the preceding articles. 


SIGNOR MARCONL 


(By permission of the Biograph Company). 


Guglielmo Marconi, a young Italian (whose mother, how- 
ever, was an Irishwoman), came to England in 1896. He 
had previously made experiments at Bologna, and brought 
with him to England a patent the originality of the claims 
in which has been the subject of some discussion. Some 
critics have asserted that most of the things therein 
described were already well known to workers at this 
subject. Be this as it may, Marconi was the first to really 
show us what Hertz-wave telegraphy could accomplish, and 


894 


whether he be original or not is of little consequence. He 
had what, to an inventor, is far more valuable than an 
tent—viz, indomitable perseverance and a thoro i 
lief in the ultimate success of the system or systems (for 
he has introduced many changes and modifications) he 
advocated. There is no doubt that the aid of a powerful 
company has been of the greatest value to him; it has 
enabled him to experiment on a stupendous scale and to 
create records. The public like a man who creates records; 
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hence Mr. Marconi, at 20 years of age, has attained a place 
in fame and history such as few men reach even at twice 
that age. Mr. Marconi was welcomed by Mr. (now Sir W.) 
Preece, then electrical engineer to the Post Office, and the 
authorities gave all facilities for his earlier experiments, 
which were carried out on the roof of the General Post 
Office, London, later on at Salisbury Plain, and between 
Lavernock Point and Flat Holm in the Bristol Channel. 


Fic, 37. 


Deferring for a moment a consecutive history of his 
success, reference may be made to his system, and to some 
of the apparatus employed by him with such success. One 
of the earlier arrangements is shown diagrammatically in 
Fig. 56, where E is the elevated wire or aerial which is cut, 
and in the space thus provided is placed the spark-gap, G, 
of a Ruhmkorff coil, the primary circuit of which has the 
usual battery and key by which a longer or shorter series 
of impulses may be sent out. The receiver is equally 
simple, consisting of the aerial E (Fig. 37), one end of 
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which, as in the transmitting apparatus, is earthed. The 
aerial has a s in it in which is the coherer, C, relay, R, 
s battery, B. s ib noticed D: the ends hy the 
coherer are joined to inductance or choki i to 
confine the oecillations to the coherer. TE PUES 
The newer arrangement is much more complicated, 
especially that used for long-distance work. Very powerful 


Earth 


Fio, 38, 


impulses are radiated at high pressures. So far as we can 
ascertain, the transmitting apparatus may be depicted 
in outline, somewhat as in Fig. 38, where E is the aerial 
(for long-distance work usually of multiple form as shown 
in Fig. 39), with the secondary coil, P,, of an oscillation 
transformer (probably more or less like a large Tesla oil 


900006 


Fia. 39. 


transformer) in it, the primary coil, Pi, of which is connected 
to a condenser or series of large condensers, C,, and to the 
5 G, of a powerful coil with mechanical break. 

e source of power is here represented by a battery, B, 
but is really an alternator in the case of large stations such 
as those at Poldhu and Cape Cod. There is also a key of 
special form, by which the length of the impulses or trains 
of waves may be varied to give definite signals. The 
receiving apparatus (Fig. 39) the aerial, E, with the 
primary coil of an oscillation transformer in it, the 
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secondary coil of which is split and contains a small con- 
denser, H, the coherer, C (or magnetic receiver when a 
coherer is not employed) and another condenser, D. The 
two sides of the small condenser, H, are joined to another 
cireuit containing the choking coils, S S, tho single cell, V, 
and the relay, P, which, whan actuated by the feeble 
impulses received through the coherer, closes the auxiliary 
circuit in which is a more powerful battery, B, capable of 
working the Morse machine, M. There is also close to the 
coherer tube, and as a shunt to the Morse printer, a tapper 
actuated by a small electromagnet after the manner of the 
trembler or armature of an electric bell This tapper 
taps or de-coheres the coherer, so as to render it again a. 
bad conductor. However, for long-distance work the coherer 
is replaced by the magnetic receiver, in which case the 
Morse printer is not required, the records being read by 
telephone. 

The main features of later improvements will be gathered 
from the foregoing. Of course, for large distances large 
amounts of energy must be radiated. This energy depends 
on the capacities employed in the exciting circuit and on 
the discharge potential It is evident that aerials should 
have large surface, a single wire has not; hence the 
multiple forms of aerial used by Mr. Marconi, as shown 
in Fig. 40. Thon, again, whero induction coils are used, a 
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certain capacity only may be employed in the exciting 
circuit without interfering with the working of the coils. 
Since the discharge potential is nearly inversely as the 
capacity, the available energy would seem to be nearly 
constant in cases like those referred to, and it is usual 
to tune the aerials to two or three turns of the Tesla 
secondary. 

Marconi's solution of the difficulty is to first devote all 
the available energy to produce oscillations of any period in 
a primary circuit of the highest possible capacity. These 
oscillations are then brought to a high. potential by means 
of the first Tesla coil, which charges another capacity, so 
that its period of discharge can be adjusted to the aerial 
by a second Tesla coil. M. Ferzie proposes to divide all 
the capacities which the transformer can charge into two 
or more groups placed in different oscillating circuits, but 
mounted on the same oscillator. All these circuits, adjusted 
to equal periods, act on the aerials through as many Tesla 
coils whose secondaries are mounted in series or parallel. 
Adjustment is made by trial with a thermal ammeter 
which must show the maximum reading. By the introduc- 
tion of syntonisation and the use of the magnetic receiver, 
Mr. Marconi has been able to signal—indeed, to telegraph 
on many occasions—across the 2,500 miles of ocean lying 
between Poldhu and Cape Breton in Nova Scotia, and more 
recently between Poldhu and Cape Cod in Massachusetts, 
over 2,800 miles, thus achieving a triumph for wireless 
telegraphy deemed impossible a few years ago, 


At Poldhu (see Fig. 40), if report speaks correctly, an 
alternator of about 120 h.p. generates the current, which is 
interrupted by a magnetic or mechanical interrupter. The 
radiator consists of naked wires, 200ft, long, arranged in a 
sort of inverted pyramid suspended from horizontal wires 
which stretch between two paire of towers 654m. (215ft. 
high and 60m. (196:8ft.) apart, the apex of the pyrami 
being connected to the power house. The wires are about 
1m. apart at the top, and they can be used in sections. 
The potential to which they are charged is so high as 
occasionally to cause sparking between the top of one of 
them and an earthed conductor 7ft. or 8ft. away. 


(To be continued. ) 


POWER STATION DESIGN.* 


BY C. H. MERZ, MEMBER, AND WM. MCLELLAN, ASSOCIATE 
MEMBER. 


(Continued from page 790.) 


3. SPARE PLANT AND THE RATING OT PLANT. 


Spare Plant and Overload Capacity.—The whole question of 
spare plant and its proportion to the output of the station is an 
important one in design, as also is that of securing the correct 
relative capacity of the various pieces of apparatus making up a 
complete unit: the boiler, the engine, the generator, and the 
switchgear. On the one hand, if the various components in the 
station which make up a complete unit have different degrees of 
reliability, or if some require more overhauling and inspection 
than others, then obviously different margins of spare plant are 
i dia Again, while every piece of apparatus may be sald 
to have one point at which it works at maximum economy, over- 
load capacity is generally obtainable at small expense, though 
possibly by some sacrifice of running economy. We suggest 
that a very great saving can be made in the total cost of pro- 
duction, through a reduction of capital charges (see Fig. 1), if 
proper attention be paid to these points as follows: (1) by 
correctly apportioning the spare plant for each piece of appa- 
ratus making up a complete unit ; (2) by correotly apportioning 
the overload capacity of each piece of apparatus making up a 
complete unit; (3) by designing the plant a7 that the economical 
rating of each component is identical; (4) by relying upon the 
overload capacity, not only for dealing with sudden émergencies— 
say, a shut-down of one of the units that may happen to be 
running at the time—but also depending upon it for the ordinary 
peak load of the station, or when other plant is being overhauled. 
In a gas-engine, as the economical rating coincides with the 
maximum rating, both peak and breakdowns can only be met 
by installing additional plant. In the case of a steam station, 
if the load under normal (not peak) conditions is equal to the 
economical rating of one machine only, then it is clear that 
while it might be ible to take care of the peak with the 
overload capacity of that machine, an additional unit is essential 
to allow for periodical overhaul and to guard against failure 
through the breakdown of a unit section. 

Effect of Peak at Neptune Bank Power Station.—The three 
factors to be met by the inatallation of machines having an over- 
load eg and by the provision of spare machines are: (1) 
the peak ; (2) periodical overhaul; (3) breakdowns. Whether 
any or all of these factors are best met by additional plant or 
by overload capacity depends on the number of units installed 
and on the relation between the peak and the overload capacity 
procurable ; but in any case it seems to us important to take 
the overload capacity into consideration in designing a station, 
and to consider it a feature in design—not merely a casual 
advantage which may happen to come in useful. We attach 12. 
typical load curves, one for each month of the year 1903 for the 
Neptuae Bank power station (Fig. 10). Asa matter of fact, if 
we take the year in question and consider the normal load as 
100, the peak load is. 100 per cent. higher, or 200. The total 
number of units sent out of the station while the load was at or 
below normal (100) was more than 80 per cent. of the total 
number of units sent out during the year. In other words, if 
this 100 per cent. peak is represented by 100 per cent. extra 
plant, the 100 per cent. of extra plant only turned out a pro- 
portion of the balance of 20 per cent. of the total units. 

Overload Capacity in the Components of each Unit.—While, 
therefore, it is important that the plant should operate 
economically at normal rating, it is of equal importance that it 
should have a uniformly high overload capacity. Little regard 
need be paid to the running costs at the peak, as the resulting 
fractional increased coal consumption is far more than balanced 
by the saving in capital charges.t The steam-turbine lends 


Paper read before the Institution of Electrical Engineers. 

T It does not follow that even the fuel costs must necessarily be 
inoreased by rene epee at the In the case of a very short 
peak, such as is formed by the load of works which shut down at 
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itself admirably to dealing with large overloads, as by means of 
a by-pass admitting high-pressure steam to the low-pressure 
section of the turbine the capacity of the turbine can be 
increased 50 per cent., though this is, of course, accompanied by 
a certain dropin economy. Standard designs of alternators can 
be built without excessive cost to stand an overload of 50 per 
cent. for two hours. If, therefore, the boiler plant has a 
similar range of elasticity, the peak can be met by simply 
forcing all plant beyond its economical production point, and by 
doing the same in the engine-room if any of the units are out of 
commission for overhaul. There is no great difficulty in securing 
that the boilers shall have the necessary elasticity even under 
natural draught, but under mechanical draught the solution is 
easy. In fact, the adoption of artificial draught improves the 
control of the boiler-house plant so enormously under ordinary 
conditions that it is, in our opinion, desirable to instal it apart 
altogether from the question of emergency output. 
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Basis of Rating Power Stations.—Apart from actual personal 
experience, it is only by comparing one station with another 
that an engineer can hope to improve his design, so far as low 
capital cost is concerned. It is, therefore, important that the 
basis of comparison should be fair and uniform, but it is not a 
particularly simple problem to define what this uniform basis 
should be. It is evident, for instance, that for all practical 
purposes a station containing, say, four steam-turbines, each of 
a normal economical rating of 2,500 kw., is of larger capacity 
than a station containing two turbines each of a normal 
economical rating of 5,000 kw., while these steam stations are 
respectively of larger capacity than a gas-engine station con- 
taining four units of 2,500 kw. normal economical rating, or 
two uuits of 5,000 kw. normal economical rating. As can 
be seen at a glance from the following table, there are eight 
different ways in which a station may be rated : 

Continuously. For a short period. 

Maximum possible load ..................... UD creas .... (5) 
Maximum economical load.................. (2) (6) 
Maximum possible, less allowance for 
spare plant Kr EIER CUAL 
Maximum economica], leas allowance for 
Spare plant. overenia A VERRE EA UNS 


(1) On the basis of the maximum possib/c load which the station is 
capable of dealing with continuously, making no allowance for 
spare plant. 


*9«*0099060050600000022€9 


9*99950950000€90080090299 


5 o'clock overlapping the lighting load, the all-day economy of the 
boiler-house may be actually improved, due to the fewer boilers kept 
under steam. On account of possible low steam pressure, however, 
ms is only safe with proper induced draught, giving ample margin for 
orcing. 


(2) On the basis of the maximum economical load which the station is 
capable of dealing with continuously, making no allowance for 
spare plant. | 

(3) On the basis of the maximum possible load which the station is 
capable of dealing with oontinuously, /ess an allowance for spare 

` plant, 

(4) On the basis of the maximum economical load which the station is 
capable of dealing with continuously, Zeas an allowance for spare 
plant. "e i 

(5) On the basis of the maximum »ossib/« load which the station is 
capable of dealing with fora short period, making no allowance 
for spare plant. 

(6) On the basis of the maximum economical load which the station is 
capable of dealing with for a short period, making no allowance 
for spare plant. ; 

(7) On the basis of the maximum possible load which the station is 
capable of dealing with for a short period, less an allowance for 
spare plant. 

(8) On the basis of the maximum economical load which the station ia 
capable of dealing with for a short period, less an allowance for 
spare plant. i 


Suggested Common Basis for Rating Power Stations.—Of 
the above, No. 4 would seem at first sight to be the most 
reasonable i. e., rating the station on the basis of the maximum 
economical continuous output, making due allowance for spare 

lant. This would certainly be correct if we were dealing with 
oad factors of 100 per cent., as, of course, in such cases practi- 
cally the only value of overload capacity is for dealing with a 
sudden emergency due to the failure of one of the running 
units. As, however, we are considering essentially a station 
for power supply where the load factor over the year may be 
ex not to exceed 25 to 30 per cent., low cost of produc- 
tion will be facilitated by the engineer considering capital 
expenditure rather from the point of view of the most 
economical way of dealing with the peak load, or, in other 
words, if in estimating the capital cost he considers that the 
rating of the station is based on its maximum possible output 
for one or two hours— that is to say, on the basis of No. 5. The 
authors consider that by proper attention to spares and overload 
capacity the cost per kilowatt of maximum output of a power 
station can be reduced from 20 to 40 per cent., depending, of 
course, on the load factor to be dealt with. 

Size of Unit.—The selection of a suitable size for the gene- 
rating units is a question which is intimately associated with 
that of spare plant and capital oost, more particularly where 
iut ure extensions are taken into account. Thit the number of 
units should be kept as low as possible (especially with steam- 
turbines) may be taken as axiomatic ; and this, of course, points 
t» units of large size. On the other hand, a limit is set to this 
reduotion in number by the following factors : (a) the amplitude 
: f load variation throughout the 24 hours, or at different seasons 
of the year ; (b) the capital cost of spare plaut. In general, a 
s lution which meets (b) will also be consistent with (a). 


(To be continued.) 


TRADE NOTICES AND NOVELTIES. 


Ediswan Publications. 


From the Edison and Swan United Electric L'ght Company, 
Limited, we have a copy of their catalogue Sectiun IX. (electric 
bells, etc.) and some leaflets. The bell catalogue has been 
restricted to all the chief selling lines. It deals with ordinary, 
medium, and best quality belle on wood bases, cheap metal- 
framed bells, continuous ringing and Whittington” bells, and 
various other types, amongst which we notice some very high- 
class mining bells. Indicators of two qualities receive atten- 
tion, and there is a well-classified selection of pushes for all 
purposes. Space is also devoted to electric bell pulls, burglar 
nlarms, and bell switches. With regard to hatteries, the 
* Ediswan " dry battery and the 0. K.“ dry cell 
figure very prominently, while Leclanché cells of the 
ordinary and agglomerate type'are also listed. A well- nade 
and reliable type of linesmen’s detector is shown with and 
without dry cells; also the necessary bell wires and other 
accessories. A lucid explanation of the action of the elec ric 
bell is included ; also several diagrams of electric bell cire tite, 
which should be useful fur the small wireman. The leaflets 
comprise No. L 2,033, describing the linolite system of lighting ; 
A 2,034, showing reduction iu prices of the well-kn wa 
Economie " fuseboard ; two leaflets of domestic telephones ; 
and a supplementary page to catal gue Section VI., illustra*iny 
some quaint electric light brackets constructed of hand-m de 
fret metal, inlaid with mother-of-pearl. 


Reverse-Current Relay for Direct-Current Circuits. 


It is now becoming very generally acknowledged that for pro- 
tecting direct-current generators and ensuring immunity from 
discontinuity of supply, circuit breakers, which out off the 
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machines from the bus hars when a current of a predetermined 
magnitude flows through them in the reverse direotion to the 
normal, are to be preferred to all other protective arrangements. 
Such reverse-current devices are being used also at the present 
time on other circuits than those of generators, though it is on 
these latter that they find most application. Several types of 
reverse-current devices have already been put on the market. 
Generally, they consist of two coils, one connected in the main 
circuit aud the other as a shunt across the bus bars. They all 
labour under the disadvantage thst the current at which they 
operate varies very much with the 'bus-bar volts. The accom- 
panying illustration represents the reverse-current relay recently 
put on the market by Messrs. Ferranti Limited (Garrard’s 
patent) It consists of a moving-coil polarised relay. The 
moving coil is operated by the fall of potential across the 
ammeter shunt. With the current in the forward direction 
the contact carried by the moving coil impinges against a stop. 


On the occurrence of a reverse current of a certain magnitude, 


which is fixed by the amount the controlling spring is set up, 
the moving coil rotates, and makes contact in the auxiliary 
circuit mentioned below. This auxiliary cirouit is one of eight 
Leclanché cells, and on being completed causes a small electro- 
magnet to attract its armature. This latter closes a pair of 
heavy earbon contacts, which complete the circuit of the 
tripping coil of the circuit breaker. The object of the 
auxiliary circuit is to remove the sparking which is due 


Ferranti Reverse-Current Relay. 


to the induction of the trip coil, from the necessarily 
light contac's carried by the moving part of the relay proper. 
The trip coil is connected acroes the bus bars, and is couscructed 
with such a factor of safety that even if the bus-bar volts should 
fall to one-sixth of their normal value it will be sufficiently 
strong to open the circuit breaker. Generally speaking, tle 
connections are so made that a coloured lamp is lighted imme. 
diately the relay operates, thus indicating at a distance whi h 
circuit breaker has operated. The relay is provided with a pu:h 
button. On pressing this the device is caused to work and tho 
circuit breaker to open. If desired, parallel push buttons cin 
be arranged at a distance from the switchboard, so that the 
circuit breakers can be operated therefrom. Of course, the 
whole relay can be placed at a distance from the main board if 
it be wished. The relay can be placed on any direct-current 
circuit. It is already in operation in several supply stations in 
this country, where, we understand, it has given every satis- 
faction. 
Motor Controllers. 

List No. 105, recently published by Messrs. Witting, Eborall, 
and Co., Limited, Temple Bar House, London, E.C., deals with 
controllers of the firm's standard types for direct-current and 
three-phase motors. A great deal of care would seem to have 
been bestowed upon the designing of these controllers, judging 
from the excellent electrical and mechanical features which they 
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combine. For the rest, the list is well illustrated, and includes 

particulars of the resistances used in conjanction with the con- 
trollers, besides some useful notes on the arrangement of the 

apparatus described. | 


G. E. C. Seetion S Catalogue. 


Section S catalogue, recently published by the General 
Electric Company, Limited, 71, Queen Viotoria-street, London, 
E C., deals with branch switches, fuses, cut-out boards, ceiling 
roses, lampholders, Robertson lamps, and Nernst lamps. We 
note that in regard to the fuseboards listed the spring-clip type 
of fuse is largely used. This fuse permi:s of safe and easy 
replacement, and is at the same time well designed. For circuits . 
up to 250 volts the firm's patent hollow china fuse is mounted 
on the best quality cut-out boards, while for a cheaper pattern 
board, a new type channel fuse is used. It is noteworthy that. 
these boards can, if necessary, be fitted in cast-iron cases, which 
thus ensures protection both from mechanical injury and 
climate. Particulars and prices of the newly-designed 
* Quadrant" switch are given. This switch, we understand, 
has already received the full appreciation of consulting engi- 
neers, insurance offices, and all buyers of branch switches. 
Attention is drawn to the fact that the porcelain used through- 
out the fittings shown in this list is of the very best possi le 
quality and of British manufacture. The metal work is in all 
‘cases substantial, and where used for carrying current particular 
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Hollow China Fuse Holder mounted 


Cut-out Board fitted with Double- 
on Porcelain Base, 


Pole Hollow China Fuses. 


cre has been taken to observe the law of conductivity and 
prevent undue heating. Reductions in prices are announced iu 
connection with the ** Robertson " lamps listed, but not, we are 
tuld, at the expense of quality. 


BOOTLE ELECTRICITY ACCOUNTS. 


'The accounts of the Bootle electricity department for the 
year ended March 31, 1904, show a total expenditure on 
capital account of £98,985. Abstracts of the revenue 
account and general balance-sheet are appended. | 

REVENUE ACCOUNT. 
Expenditure. £ s.d 


Dr. , 
Generation of electricity....—....... . M 5,158 18 4 
Distribution of electrioĩt i v . 222 13 5 
Bates and tasse... baa ira 364 4 0 
Management expenses vv 908 1 6 
Law and parliamentary expenses —— MÀ 29 2 6 
Special charges, insurances, eto eee 52 19 0 

6,725 18 9 
Balance carried to net revenue acoount . . . 7,846 35 0 
| £14,572 1 9 

Or. Income, £ s.d. 
Sale of current per meter tt 6,186 16 2 
Sale of current under contra . ẽ . 4.857 11 9 
Publio ght gs a encre a piRUs 5,511 13 10 
Sale and repair of lamps, ett . 56 0 0 

£14,572 1 9 
GENERAL BALANCE-SHEET. 

Dr. Liabilities. 2 s. d. 
Capital account amount received | ................. eee 89.070 14 9 
Sundry creditors and floating liabilities ....................- 7,055 8 3 
Revenue ndr MM 161 3 1 
Balance—loans repaid and sinking fund... 11,355 18 9 

£107,641 4 10 


828 


THE ELECTRICAL ENGINEER, MAY 27, 1904 


: Assets, £ s.d. 
Capital account— amount expended for works ........... 93,802 18 4 
Sundry debtors for current supplied, etc. ..... e 4,799 15 0 
Stores on hand. / te dayeaun ebes 190 0 2 
Cash in hands of treasurer and engineer... . 8,848 11 4 

£107,641 4 10 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


At the ordinary general meeting on May 19 the following 
were the candidates balloted for : 


Member,—O,. F. De Nordwall, 125, Charing Oross.roa1, W. O. 

Associate Members. — B. Pontifex, care of Meesrs. G. N. Haden and 
Sons, Trowbridge, Wilte; W. Shearer, 83a, Morning: ide dri ve, 
Edinburgh; J. E. Starkie, Corporation Electricity Works, Burnley ; 
C. A. Taylor, 97, Osthles-road, Balham Hill, S.W.; J. T. Walton, 
King’s Lea, Manchester-road, Swinton. 

Students, —R. L. Beamish, Faraday House. Charing Orots- road, 
W. O.; J. Duckworth, 25, Stand-lane, Radcliffe; H. S. Ellis, 177, 
Warwick-road, Kensington, S. W.; O. G. E. Gradisky, 12, Maple. 
avenue, Chorlton-cum-Hardy, Manchester; H. O, Greenwood, 27, 
Springfield-place, Leeds ; 8. Henderson, 9, Queen's.gardens, Benton ; 
W. Johnson, 15, Farmdale-road, East Greenwich; P. 
East Dene, Oharteris-rosd, Woodford Groen, Essex; è 
Oranleigh, Oaborne.gardens, Monkseaton ; L. Van Vestraut, Faraday 
House, Oharing Cross-road, W. O. 


PERSONAL. 


Mr. A. W. White has resigned his post as general manager of the 
Portsdown and Horndean Light Railway, and is succeeded by Mr. 
J. Fereday Glen. Mr. A. W. White recently joined the directorate of 
the Provincial Tramways Company. a 

The salary of Mr. W. R. Spavin, the tramways fenem manager, 
Portsmouth, has been raised from £350 to £400, and to £500 in two 
annua] instalments of £50 each. 

The last house dinner of the Municipal and County Club season, when 
the Lord Mayor of London was the guest, was held on the 19th inst. 
at the Club, Whitehall-court, and was attended by about 100 members. 
Kc G. L. Gomme, F S.A., the president of the club, ocoupied the 
chair, | 
At a smoking concert held at the Royal George Hotel, Ohester, last 
week, Mr. Thurefield, the retiring chief electrical engineer, was pre- 
sented with a silver rose bow] and a pipe. The presentation was made 
by Mr. A. Dimmack (chief assistant), who, in a few well-chosen words, 
expressed the regret of all the employés that Mr. Thursfield was leaving 
them. Mr. A. Dimmack has been made responsible until the new chief 
(Mr. Britton) takes up his duties. 


FORTHCOMING EVENTS. 


Friday, May 27. 


Physical Society.— At 5 p.m., Royal College of Science, The Law 
of Action between Magnets and its Bearing on the Determination 
of the Horizontal Component of the Earth's Magnetic Field with 
Unifilar Magnetometers,” by Dr. C. Chiee, F. R. &. 


Institution of Electrical Engineers.—Benevolent Fund: At 
5 p.m., annual general meeting. 
Turspay, May 31. 
Royal Institution.—At5 p.m., '' The Solar Corona," by Mr. H. F. 
Newall (Lecture II.). 


Society of Arts.—'' The Economic and Industrial Progress aud Con- 
dition of Indis," by Mr. J. E. O'Oonor, 


Institution of Mechanical Engineers. — Chicago Mccting (to 
June 3). 
THURSDAY, JUNE 2. 
Rontgen Sooiety.—At 8.50 p.m., ‘‘ Experimenta to Determine the 


Effects of Form and Winding upon Resonance Phenomena," by 
Dr. C. A. Wright. 


FRIDAY, JUNE 3. 


Royal Institution.—At 9 p.m., '' The Development of the Theory 
of Electrolytic Dissocistion,” by Prof. Svante Arrhenius, 


SATURDAY, JUNE 4. 
Society of Engineers.—(ieneral meeting. 


Institution of Electrical Engineers. — Annual general meeting, 
June 9, at 5 p.m. 

Wimbledon District Council.—(To 28th inst.) public elec rical 
exhibition at Worple Hall, Wimbledon. 

Incorporated Municipal Electrical Association.-—Ninth annual 
„ Derby, Nottingham, and Sheffield, June 29 to 

uly 2. 

British Association of Waterworks Engineers. — Annual meeting, 

June 9 and 10. June 11-18, visit to Belgium. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
oes sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formuls should be carefully written to 5 mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


691. What is the best simple teet for ascertaining the number of 
degrees of hardness of boiler feed water in order to check the 
working of the water-softening plant. I want a simple method 
which can be readily carried out in the engine-room without the 
use of elaborate laboratory apparatus. —G. I. 


692. For commercial testing, describe what you think the best equip- 
ment of a test bed for machines from 20 kw. to 200 kw., so as to 
procure the greatest facility in laying down, setting, etc, Describe 
the switohing and controlling arrangements, —TESTER. 

ANSWERS. 

Question No, 684, —State the principles underlyi 
and, if poesible, give rough details of existing p 

Answer to No. 684 (awarded 108.).— Thermal storage is 
a system which enables a small boiler to be worked 
economically on a very variable load, this being made 
possible by heating to boiler temperature, and storing a 
large quantity of water, this to be used as hot feed for the 
boiler during periods of heavy demand. At such times the 
furnaces are merely called upon to provide latent heat and 
produce steam at the same temperature as the feed water— 
i e., at the temperature of the storage tank. The idea is 
one which has not gained universal approval by any means, 
the principal arguments of the system’s opponents being 
that immense sto accommodation is necessary to obtain 
any real benefit, this involving great expense, as may be 
imagined. The economy of the system, in the opinion of 
experts, is also open to doubt, unless provision can be made 
for storage at pressures much in excess of that at which the 
steam is to be utilised, this desideratum not having been 
accomplished yet. Thermal storage tanks are naturally 
cheaper to construct than boilers, as they need only be a 
plain cylindrical shell with egg-shaped ends or flat ended 
if properly atayed ; the plates, however, must be as thick 
as those of a Lancashire boiler of similar diameter. One 
real advantage of the system might be mentioned. The 
storage tanks permit of considerable quantities of soale- 
forming impurities, and sludge settling previous to the 
water entering the boiler, the latter thus being kept 
largely free of these undesirables. 

In a paper read before the Institution of Civil Engineers 
some little time ago Mr. C. N. Russell describes the installa- 
tion at the Shoreditch refuse destructor, of which the follow- 
ing is a summary : The feed water for the boilers was drawn 
cold from storage tanks by tbree-throw pumps, which forced 
it through economisers placed in the main flues, where it 
was raised to a temperature of about 200deg. F., depending 
upon the heat of the flue gases and condition of economiser. 
The water was then forced upwards into a large feed-water 
storage cylinder, 30ft. by 8ft., fixed about 20ft. above the 
boilers, and was connected direct to the main steam line, 
and which was, therefore, at the same temperature and 
pressure as the boilers, which were fed directly from this 
cylinder by gravity, the water flowing into the boilers freely 
without any strain or racking action on the check valves. 
The steam was generated in the boilers at an average 
pressure of 140lb. per square inch. 

The whole object of thermal storage is to provide feed 
water to the boiler at the same temperature as the latter, 
and that a first-class economiser under favourable circum- 
stances is capable of doing this few will deny. The 
necessity for a thermal storage system, therefore, is hard 
to realise.—F. 


thermal storage, 
t. 
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and reverses the current in them ; this current is not very 
large, it cannot, in fact, be greater than the normal shunt | 
current, or, indeed, equal to it, since the E.M F. which 
produces it is only maintained by the decrease of that 
current, but if the series winding is concentrated as 
described, the magnetising force underneath it may be in 
the reverse direction to what it would be if due to the 
shunt coils alone. The reverse residual magnetism is no 
doubt quite small in amount as compared with normal 
magnetisation, but this might not be easily detected with a 
compass needle. Of course, when the motor is started up 
again the direction of magnetisation is governed simply by 
the direction of the supplied current, and the contrary 
residual maguetiam is wiped out.—SUPERHEAT. 


Answer to No. 685 (awarded 5s.).—As the question 
distinctly states that the motor is not connected up 
differentially, the cause must not be looked for as being 
due to momentum of armature and connected machinery. 
If connected up differentially, such momentum might cause 
reversal of the polarity of the magnets. It would be 
interesting to know the position in which the compass was 
held when polarity of magnets was noted. To ensure a 
reliable test, the compass needle should be held well 
away from the action of the armatures poles. It 
is quite possible that the conditions may have been 
such that the polarity of the armature had a greater 
effect than the polarity of the magnets on the compass 
needle. Supposing that the polarity of the magnets is 
actually reversed, the probable cause is as follows: When 
the double-pole switch is opened, the inductance of arma- 
ture and series winding, also the inductance of the shunt 
winding, come into play. On their circuits being broken, 
the tendency is to keep the currents flowing in the normal 
direction. This is a direct result of Lenz's law. Now 
if, when the double-pole switch is opened, the shunt 
winding is left in parallel with the armature and 
series winding, these two circuits will be in opposition. 
Given an armature with considerable induction and a 
large number of series turns, the sum of these two effects 
may overpower the effect due to the shunt winding. 
Thus a current will be forced round the shunt in an 
opposite direction and so cause reversal. Very soft iron 
magnets and large backward lead to the brushes would be 
causes helping towards reversal. On closing the switch 
current is sent round shunt winding in the normal 
direction, thus again causing a reversal of the polarity of 
the magnets.—M. M. 


Question No. 685.—A compound-wound motor in use for driving 
a printing machine has a peculiar characteristic. It does 
its work all right, but on stopping and testing the poles 
with a compass the writer finds they have reversed— i.e, the 
working magnetism is opposite to the residual magnetism. 
Particular care has been taken that the dynamo is not con- 
néoted up differentially, as the connections have been changed 
every conceivable way, but with the same result — the poles 
invariably reverse when starting or stopping; in both cases 
immediately on opening or closing the double-pole switch. 

Best Answer to No. 685 (awarded 10s.).— The reversal 
of polarity probably exists only in the compass needle 
employed and not in the motor at all. If, when the 
machine is running and the field is fully excited, a small 
compass needle be brought fairly close to one of the poles, 
its indications will be quite unreliable, for whichever end 
of the needle happens to be nearest to the polo will remain 
pointing that way, due to the fact that its own magnetism 
is temporarily completely obliterated and replaced by an 
induced magnetism of opposite polarity to that of the 
motor pole. When the motor is switched off and the poles 
are only magnetised by the slight residual magnetism, the 
compass needle is no longer overpowered, and then gives 
correct indications of polarity. The fact that the two indica- 
tions are always opposite to one another in the case in 
question may be accounted for by the motor being so placed 
that the normal (north and south) direction of the needle is 
opposite to the direction the needle should occupy when 
giving correct indications of the motor polarity. In this 
way the needle would approach the fully magnetised pole 
in the wrong direction, and would be retained in that 
direction by the overpowering induced magnetism. With 
the residual magnetism, on the other hand, the needle 
would assert its own polarity sufficiently to swing round 
on approaching the motor pole. 

It should be easy to decide whether the above explana- 
tion is correct by keeping the compass needle a yard or 
two away from the pole when fully magnetised. In this 
way no reversal should occur, and the polarity indicated 
should be the same whether running or standing.—Q. 


Answer to No. 685 (awarded "7s. 6d.).—The probable 
reason for the peculiar behaviour of the compound-wound 
motor is that the series winding, instead of being distributed 
fairly uniformly over the field coils, is concentrated to some 
considerable extent on those ends of the magnet limbs 
nearest to the armsture. A motor with its field winding 
arranged in this manner might behave in the way stated in 
the question, the permanent magnetism near the pole-tips 
only being in the opposite direction to the working mag- 
netism ; if this is the explanation, consequent poles would 
be produced in the field limbs, and might have been detected 
by the use of the compass if the investigation had been | 
carried further. 


PHYSICAL SOCIETY. 


At the meeting of the above society on May 6, Mr. J. Swinburne, 
Vice-president, in the chair, i : 

A peper, entitled “Some Instruments for the Measurement of 
Large and Small Alternating Currents,” was read by Mr. W. 
Duddel. The author, after some preliminary remarks on the 
available means for measuring alternating currents, proceeded to 


ann 
——— — descrite three thermal instruments which he has constructed for this 
— — — purpose. The first instrument is essentially a sensitive Ayrton- Perry 
— t Co twisted-strip ammeter, which is very quick in action for a thermal 
— —— instrument, and has been used for observing and recording P. D. “s and 
—— Eo. currents which varied as rapidly as one per second. It is compensated 
—̃ em. for change in the surrounding temperature by forming the sides of 
— J — c the frame which holds the twisted strip with the same wire that the 


strip itself is made from. With the instrument exhibited a onrrent 
of 22 milliamperes gave a deflection of one-quarter the scale distance— 
i.c., 250mm. at Im. scale distance. The mechanical periodic time is 
only about jy second. Using this instrument in series with a high 
resistance, the author has made observations on the variations in 
the voltages of alternators caused by cyclic irregularity of the engine. 
By working to a false zero it is easy to obtain 10mm. change 
in deflection for 1 per cent. change in the P.D. The second 
instrument exhibited was a very sensitive thermal galvanometer, 
called in the paper a '' thermo-galvanometer.” It consists of the com- 
bination of a radio-micrometer of the '' Boys" type with a very small 
resistance, wbich is heated by the current to be measured, and which in 
turn heats the thermo-janction of the radio-micrometer by radiation 
and convection. The principle of its action is as follows: A loop of 
wire has its two ends fixed to tbe two bars of a single thermo-junction, 
a mirror is fixed to the loop, and the whole is suspended in a magnetic 
field by means of a quartz fibre. The heat from the resistance raises 
the temperature of the thermo-junction, and causes a current to 
flow round the loop which is deflected by the magnetic field. The 
sensibility of the instrument depends on the resistance of the 
heater, Using a heater having a resistance of 13,910 ohms, a 
deflection of 250mm. at a scale distance of lm. is obtained with 
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In the accompanying figure there is shown diagtammati- 
cally an arrangement euch as described above, and the 
approximate disposition of the residual magnetism is shown 
by dotted lines. When the double-pole main switch is 
opened while the motor is running, the induction of the 
windings of the motor tends to keep the currents flowing 
in the same direction as before, but the induction of the 
shunt winding—which we may take for granted is much 
larger than the induction of the series coils and armature— 
succeeds in overcoming the inductive effect of the latter 
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a current of 31 micro-amperes; a heater having 18 ohms resist. 
ance required 800 micro-amperes to give the same deflection. To 
illustrate the high sensibility of this instrument, the author showed 
the large deflections produced by the currents through a telephone 
receiver even when the source of sound was many feet distant from the 
microphone; he also showed that if the thermo-galvanometer was 
placed in series with the vertical receiving wire in spark telegraphy 
over a short distance, large deflections were produced. The third 
instrument described was a switchboard instrument which works on 
the De as the last, only that the moving part is pivoted in 
the usual way. The author exhibited one of these instruments, 
arranged to give the whole scale deflection for only 0°15 volt, which 
can be used in connection with shunts to measure large currents ; for 
instance, to measure 1,000 amperes the power lost in the shunt would 
only be 150 watts, Transformers can be used, as the power to 
produce the whole scale deflection is only 0'3 watt. A similar 
instrument with a high-reeistance heater was also exhibited giving the 
whole scale deflection for 0*1 ampere, which can be used as a voltmeter 
by putting resistance in series with it. | 

Prof. R. Threlfall, in a letter to the secretary, congratulated the 
author on his instruments, and stated that we were not told the effect 
of change of relative position in the heater and thermo-junction during 
the operation of the thermo-galvanometer. This effect might make it 
possible to construct an instrument having either a scale of equal parts 
or of any desired form. ’ 

Dr. P. E. Shaw, in a letter to the secretary, said it was possible to 
measure the amplitude of vibration in the diaph of a telephone 
receiver, and Mr. Duddell's instruments would enable us to determine 
the currente producing these vibrations. 

Dr. D. K. Morris pointed out that the working forces in an electro- 
statio instrument could be increased by limiting the angular range 
without pim. the moment of inertia of the moving system. For 
instance, this could be effected in a quadrant electrometer with a wide 
needle by subdividing the needle into narrow fingers and süb-dividing 
the quadrants in a similar manner, Dr. Morris showed an instrument 
constructed on this principle capable of measuring 0*1 volt when used 
idiostatically. The limit to this of sub-division is decided by 
the practical working clearance—the clearance being determined by the 
tilting of the needle due to unbalanced electrostatic forces. Such an 
instrument may be called a ‘‘ multipolar electrostatic instrument, 
and Dr. Morris has used the same idea in the construction of a multi- 
polar eleotrodynamio instrument." Both of these instrumenta were 
exhibited at the meeting, Dr. Morris said he was glad of the oppor- 
tunity of Mr. Duddell's paper for bringing them forward, and although 
they were well suited for use as zero instruments as detectors, they 
were not nearly eo sensitive as the instruments designed by the author 
of the paper. 

Prof. W. E. Ayrton said we had another example of the ingenuity 
of Mr. Duddell, and drew attention to the fact that he had not only 
designed the instruments but had also constructed them himself. 
He was pleased to see that good results had been obtained by 
using an Ayrton-Perry twisted strip. The use of such strips 
had hitherto been limited by the absence of contrivances for 
compensating temperature-change effects, With such compensation 
it is possible by using a twisted strip to combine simplicity of 
construction with MT of zero. In expressing especial interest 
in the experiment on spark telegraphy, Prof. Ayrton referred to the 
fact that Mr. Duddell had designed his thermo-galvanometer for use 
in an important investigation, being unable to purchase a suitable 
instrument, The author had spoken about an alternator with a 
frequency of 120,000, and he hoped we would soon have some account 
of it. Referring to the remarks of Dr. Morris, he said it was often 
difficult to calculate the sensibility of a quadrant electrometer with a 
divided needle. Iu order to do so, it was essential that the edges of 
the needles should never be near to the ed 
arrangement to increase the sensitiveness of an electrostatic instrument 
was desirable, and if Dr. Morris had obtained large deflecting forces 
without bringing the needles and inductors very near together, he was 
to be congratulated. He asked the author if it would not be better in 
his thermo-galvanometer to double the heater on itself, and thus obtain 
a greater heating effect with diminished self-induction. 

Mr, A, Campbell expressed his interest in the instruments shown. 
Some years ago, in connection with the measurement of small alter- 
nating magnetic fluxes, he used a hot wire near a minute thermopils 
connected with an ordinary moving-coil galvanometer. One of the 
main difficulties with such arrangements was the slowness 1n reaching 
a steady deflection and in settling back to zero. For some relative 
positions of the thermopile and heater the deflection passes through 
its steady value and creeps back to it; for other positions the steady 
value is reached asymptotically. Even in Mr. Duddell's instruments 
the effect is quite noticeable, and it appears to want further elucidation. 
In order to render more uniform the calibration of the scale (which 
ien | follows the square law), Mr. Campbell had sometimes 
mounted the heater, so that by its expansion (or that of another hot 
wire) a spring drew it further from the thermopile as the temperature 
of the heater rose. 

Mr. K. Edgcumbe congratulated the author, and said that as far 
as small alternating currents were concerned the instruments shown 
would be very useful. He could not, however, follow the author when 
he said that his pivoted form of thermo-galvanometer would make s 
good switchboard instrument, because it was never necessary to measure 
small currents. In using Mr. Duddell’s instruments it was necessary 
to have very good contacts, Mr. Duddell had spoken of the advantage 
of being able to remove one heater and put in another, but the speaker 
pointed out that it would be neceasary to adjust the second heater with 
accuracy, or errors would be introduced. He was not a believer in hot- 
wire instruments, which were unsuitable for central-station work and 
gradually dying out in this country. 

Mr. W. A. Price said he had recently been thinking of the possi- 
bilities of the instrument described by Dr. Watson in the discussion 
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on Prof. Fleming's recent paper on a Hot-Wire Ammeter." He 
thought that in many respects this instrument would be more praotical 
than those brought forward, although it would probably not be so 
sensitive. 

Mr. W. Bennett asked how far the temperature correction in the 
twisted strip was perfect. It might be slightly affected by the fact 
that the twisted strip, though of the same material as the side wires, 
had been treated rather roughly in the process of flattening and twist- 
ing, the coefficient of expansion being possibly lessened. The fact 
that the strip and wires were at different temperatures might also 
affect the correction adversely on account of the temperature variation 
of elasticity. The sensitiveness of the radio-micrometer form of 
instrument would be increased if the efficiency of heat-transference 
between the heater and the thermo-junction could be improved. If it 
were pote to make a heater that would nearly surround the junc- 
tion this might be effected, and the varjation of sensitiveness due to 
inaccurate replacement of the heater aftér removal would be lessened. 
He suggested using as a heater a thin film of platinum deposited on 
the inside of a small thin tube of glass or quartz. 

Mr. R.S. Whipple said he would like to testify to the great patience 
of Mr. Daddell in overcoming the difficulties met with in the construc- 
tion of his instruments. He was of the opinion that a good deal of 
the bad name of hot-wire instruments could be attributed to their 
inability to stand overload. 

Mr. H. Tinsley, referring to Prof. Ayrton's remarks about the 
position of the needle in an clectrostatic instrument, said he had 
recently tested the matter accurately. So long as the edges of the 
needle were well within the inductors it was easily possible to calculate 
the deflection which would be produced by any voltage to about 1 part 
in 500. Under such conditions the instrument accurately followed 
a square law, and its working constant could be obtained from one 
observation. 

The Chairman said that a thermopile had been used many years ago 
in & similar way to that in which the thermo-janction had been used 
by Mr. Daddell, but the sensitiveness obtained was not nearly so great 
as that of the instruments exhibited. With regard to electrostatic 
instrumente, he did not see any advantage in being able to predict the 
deflection produced by any voltage, according to a definite law, as it 
was always easy to calibrate such instiuments, The shape of an instru- 
ment with an Ayrton-Perry twisted strip often rendered it unsuitable 
for many purposes. 

Mr. W. Duddell in reply, ssid that it was necessary that the 
heater and the thermo-junction should be very small, and this made 
it difficult to diminish the self-induction of the heater by doubling it 
on itself. It was also essential that the bars of the thermo-junction 
should be narrow, otherwise creeping effects were introduced. The 
deflection might also be too smal), due to the increase in resistance of 
the whole circuit brought about by the heating effect of the current. 
Referring to Mr. Edgoumbe’s remarks, he pointed out that his pivoted 
instrument used less watta than any instrument on the market, and 
could be used, if necessary, in connection with transformer instruments. 

Mr. F. E. Smith erhibited aud described the following instru- 
ments from the National Physical Laboratory: (1) a meroury- resistance 
standard ; (2) a 10-ohm build-up resistance box ; (3) an astatic galvano- 
meter. 


LEGAL INTELLIGENCE. 


MACARTNEY, M'ELROY, AND CO. LIMITED v. THE 
CORPORATION OF BRIGHTON. 


The plaintiffs ya to recover £16,000, the balance alleged to be 
due fo: work and labour done under a contract for laying down tram- 
lines and roadmaking. 

Mr. Lush, K.C., Mr. H. 8. Oautley, and Mr. Moss-Blundell were 
for the plaintifts; Mr. Moulton, K.O., Mr. Boxall, K. C., and Mr. 
C. C. Scott for the defendants. 

The action was tried before Mr. Justice Grantham and a special jury 
in April last, when his Lordship deferred judgment pending the con- 
sideration of questions of law raised by the defendants. The point at 
issue was whether the plaintiffe, on a true construction of their con- 
tract with the Corporation, were entitled to charge some £14,600 for 
preparing the bed of the wood pavemenf, or whether thie work was 
covered by the contract pros for the paving of 19s. 7d. Lett for The 
jury had found that both partics had intended that the should be 
an extra charge, and the plaintiffs asked that if it should be held that 
the contract as drafted did not embody the intentions of the parties, it 
should be rectified. For the defendants it was contended that a oon- 
tract of a corporation, being necessarily under seal, could not be sub- 
eeyuently rectified, and that the intention of the present contract was 
not open to question. 

His Lordship, in giving judgment, revicwed the facts at consider- 
able length, and criticised the conduct of the defendants in attempting 
to evade, by legal technicalities, a liability which, he held, they had 
undoubtedly meant to undertake. He held that, in order to carry out 
the intentions of the parties, the contract required rectification, and 
that he had power to rectify it, and he gave jadgment, with cosets, for 
the plaintiffs for an amount to be ascertained when certain items, 
including the sum due under s counterclaim, had been settled on a 
reference in accordance with the findings of the jury. 


THE LLANELLY TRAMWAYS, 


In the Chancery Division last week Mr. Justice Joyce delivered a 
reserved judgment in the case of the Llanelly Tramways rte ort v. 
the Llanelly District Electric Light, etc., Company and the British 
Insulated and Helsby Cables, Limited (formerly the British Insulated 
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Wire Company). The case was heard last term. The plaintiffs claimed 
specific performance of a contract to purchase the Llanelly tramways 
undertaking and certain premises in Robinson-street, Llanelly, eto., 
for £5,000. The plaintiffs case was that they had agreed to sell to 
the Wire Company, for the sum named, the property in respeot of 
which the action was brought ; that for the convenienoe of the Wire 
Company a subsidiary company (thelfirst defendants) was formed to 
take over the contract ; that both defendants refused to carry out the 
vontract ; and that the Wire Company disputed having had any con- 
tract with the plaintiff, The plaintiffs also claimed interest on the 
£5,000 and damages for non-completion of the contract. 

In giving judgment, His Lordship said many oe showed that 
the Wire Company always intended to perform any obligations under- 
taken by the other defendants. He thought the plaintiffs had showa 
great forbearance, and he found that the Llanelly District Company 
was but the creature of the Wire Company. No witnesses had been 
called by defondants, and on the whole he had come to the conclusion 
that there had been no dischargo or release of the Wire Company from 
the absolute liability which they undertook by the original contract. 
There would be judgment for plaintiffs against the Wire Company, a 
decree for specific performance of the contract against the Wire Oom- 
pany, and plaintiffs must have costa. If they could not agree as to 
the form of the decree, they mrst apply to him again. 

An application that the action against the Llanelly District Oom- 
pany be dismissed was refused. 

His Lordship directed that au enquiry should be held as to the 
amount of the purchase-money and interest, and also as to damages. 


COMPANIES’ MEETINGS AND REPORTS 


CALLENDER’S CABLE AND CONSTRUCTION. 


The eighth annual meeting was held at Hamilton House, Victoria- 
embankment, last week. e report appeared in our issue of the 
13th inst. 

Mr. Henry Drake, who presided, remarked that during the year 
they had acquired as a going concern the Anchor Cable Oompany’s 
works at Leigh, Lancashire, by the hase of the whole of the shares 
in that company for £37,250, and they had advanced, for the purpores 
of making capital, £35,446, making a total outlay of £72,696. The 

rofit and loss account showed a net income of £46,456, out of which 
it was proposed to pay a further dividend, making 10 per cent. for the 


ear, with a bonus of 2s. 6d. per share. This would absorb E21, 875, 


eaving £24,581 to be carried forward. The purchase of the Anchor 
Company's business had eliminated a big item of competition, and the 
result of the acquisition had been distinctly favourable. 

Mr. C. H. MoEuen having seconded the motion, 

Mr. T. O. Callender, the managing director, said that their busi 
ness was largely done with local authorities, and these bodies had 
fonnd it to be improvident to continue their expenditure on the exten- 
sion of works for the supply of Pony: e result was that the 
amount of business oftering was very much less than before, and barely 
enough to go round the whole year. There was, besides, very keen 
competition for what work had to be placed. The storms of last year 
had oost them from £600 to £200 a day, and the total loss had 
reached £10,000. 

The motion was carried and the dividend and bonus confirmed. 


TYPEWRITING TELEGRAPH CORPORATION. 


The fourth ordinary general meeting was held on Wednesday at 
Winchester House, Mr. Arthur J. Parker presiding. 

The Chairman, in moving the adoption of the report, said that the 
debit balance for the year amounted to the large sum of £2,555, but as 
a matter of fact, the net loss was only £259. The Corporation had to 
reoeive some royalties in respect of German sales, the amount of which 
was not yet ascertained. The patents stood in the balance-sheet at 
£50,245, an item which would have to be dealt with at some future 
period, but in the opinion of the Board that time had not yet arrived. 

e considered that in consequence of the terms of the agreement 
between the Exchange Telegraph Company, one of the vendors. and 
this Corporation, the real values of their patents for the United 
Kingdom, whatever those values me be, were reduced by that ag'ee- 
ment by at least 75 per cent., and the real values of their foreign 
patents were, in a like way, also reduced by at least 50 per 
cent. Turning to the profit and loss account, he said that 

‘the sales, £3,936, and the royalties, £225, both showed increases. 
Although the sales during the year exhibited a material increase, 
they had no increase in the home trade to report, as practically 
the whole of the sales were to foreign countries, These sales 
included two orders from the War Department of the United 
States of America. It would be remembered that in the prospectus 
they were told that the Corporation was formed to acquire, among 
other things, the business as a going concern and the valuable con- 
tracts thereinafter mentioned,” which were the agreements with the 
General Post Office, the National Telephone Oompany, and the 
Exchange Telegraph Company. Up to the end of the pas 
financial year, the Corporation had not succeeded in inducing 


either of those companies to purchase or hire a single machine. 


Relations between the Oorporation and the General Post Office 
officials were good, but the business with that department was far too 
limited in extent to satisfy the expectations held out in the prospectus. 
Referring to the foreign experiments which had been made during the 
year, the chairman remarked that the Italian Government had been 
testing their instruments, and had sent to the Board a printed message 
on the tape which had been received by one of the Corporation's 
instruments from another station over 1,500 km. distant. The 


Spanish war authorities had also sent them a like tape message, 
which had been sent over a military telegraph field wire of 56 km. 
in length. During the year the tical utility of their Steljes 
instrument was also successfully demonstrated their staff in 
Austria, France, Sweden, and the United States. How far and how 
soon they would reap financial benefits therefrom remained to be 
seen; but they could report that negotiations, which were still in 
pro , had been opened up for the sale of several of their foreign 
patents, Further useful experiments have been made in the Steljes 
instrument by the inventor and others, which were now emerging 
from the experimental stage, and fave great promise of securing an 
increase in power and speed. Dealing with the future, he said that 
the Board found it was impossible by amicable means to induce the 
Exchange Telegraph Company to modify their agreement by a single 
letter, or to De. otherwise than hostile to the Oorporation. They 
were, therefore, of the opinion that unless that agreement was 
cancelled, or at least modified, it would not be possible for the Oor- 
poration to carry on a home trade of any considerable extent. They 
were satisfied that a home trade so limited not only prejudiced the 
selling value of the foreign patents, but their chance of disposing of 
them or their instruments abroad. Under those circumstances a con- 
siderable reduction of expenses had become a necessity. They were 
anxious to bring to a conclusion, one way or another, the most forward 
and promising of the negotiations on foot for the sale of their foreign 
patents before making serious alterations with regard to the offices and 
workshop, which might prove to be improvident should those sales be 
effected. 

A lengthy discussion ensued as to the dismissal of Mr. E. Liebmann, 
the general manager. 

Subsequently the motion for the adoption of the report was put, 
and declared carried. 

Mr. Chantrey said that the Company had £1,100 or £1,200 at the 
bank and in hand. He did not seek re-election to the Board, 

Mr. R. W. Nesh was re-elected a director, and Messrs. Carnaby- 
Harrower Barham and Co. were reappointed auditors. 
. In answer to Mr, Ney, the Chairman said that the contract with 
the Exchange Telegraph Oompany ran throughout the lifetime of the 

tent. 
Peat an extraordinary general meeting, which was subsequently held, 
resolutions to alter the articles were negatived. 


WILLANS AND ROBINSON. 


A general meeting of holders of debenture stock of Willans and 
Robinson, Limited, was held on Wednesday at Oannon-street Hotel 
for the of passing a resolution approving the appointment of 
Mr. John Frederick Robinson as trustee for the debenture-holders in 
the place of Mr, Frederick Gordon, deceased. Mr. Rhodes Oobb was 
appointed chairman by the stock-holders present. 

Mr. Mark Robinson explained that it rested with the directors to 
appoint a trustee, but the matter was subject to the approval of the 
stockholders. The directors proposed that Mr. J. F. Robinson should 
the vacancy caused by the death of Mr. Frederick Gordon. Mr. 

. F. Robinson was not a relation of his, but he was managing 
director of the North British Locomotive Company. 

Mr, Percy Hunter asked if Mr. J. F. Robinson could enlighten the 
meeting on the subject of the reduction of the Queensferry Works, and 
whether he approved of a drastic course being taken in that matter, 

Mr, J. F. Robinson said that the trustees were appointed for a 
special purpose, and had nothing to do with the m ment, The 
course, however, that had been taken of cutting down all unnecessary 
expenditure at Queensferry Works, and confining thom solely to the 
manufacture of boilers until it could be found whether they could be 
manufactured at a profit, had received the approval of the advisory 


‘committee, of which he had been chairman. 


The resolution was carried. 


REUTER’S TELEGRAM, 


The directors report that the balance for distribution for the year 
ended Dec. 31 last amounts to £4,872, including £273 brought forward 
from the last account. An interim dividend of 24 per cent. was paid 
in October last, and the directors now declare a dividend of 4s, per 
share, "e to 24 per cent., eg TTT distribution, free of income 
tax, of da cent. for the year. is will leave & balance of £137 to 
be carried forward. The dividend warrants will be payable on tho 


“4th prox. 


NEW COMPANIES REGISTERED. 


Lambert Company, Limited.—Capital, £8,000. Objects: to 
acquire such part of the undertaking and assets of the Lambert 
Company, of Chicago, U.S.A., relatirg to the business carried on in 
the United Kingdom, the Isle of Man, the Ohannel Islands, and an 
British colony or possession, except Oanada ; to M an agreement wi 
the said company ; to acquire any inventions and patents connected 
with the manufacture of phonographs, gramophones, telephones, etc. 
Registered office: 26, Euston. buildings, N. W. 

Bristol Rolling-Stock Company, Limited (80, 868).— Capital 
£7,000. Objeot: to carry on in the United Kingdom or elsewhere 
the business of builders, repairers, vendors, T sigues ip lessore, and 
hirers of wagons and all kinds of railway rolling-stock, electrical and 
Sra engineers, etc. Registered office: 17, Bridge - street, 

ristol. 

Henry Wallwork and Co., Limited (80,995), —OCapital, £100,000. 
Object : to acquire as a going concern the business of engineers, iron, 
steel, and brass founders, oil merchants, and manufacturers of malleable 
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on ting heretofore carried on by R. Wallwork and O. H. Wallwork, at 
Manchester, as Henry Wallwork and Oo., and to carry on the same 
and the business of brass finishers, metal workers, mechanical and 
electrical engineers, 

United Engineering Company, Limited.—Oapital, £25,000. 
Object: to carry on the business of machinery manufacturers, 
mechanical and electrical engineers, etc. 


Liens Registered. 


.  Evershed and Vignoles, Limited, London, W.—Lien registered 

May 13 for £400 44 per cent. debentures, part of £15,000; amount 
previously issued, £13,600; trustee: Law Guarantee and Trust 
Society, Limited ; charged on the undertaking and all the property, 
including the uncalled capital. 

Woking Electric Supply Company, Limited.—Lien registered 
May 12 for £600 44 per cent. debentures, part of £25,000 ; no trustees ; 
3 on the undertaking and all the property, including the 
uncalled capital. 


APPOINTMENTS VACANT. 


Electrical Engineer, Weymouth and Melcombe Regis, Salary 
will be £250 per annum. Applications to Mr. R. N. Howard, town 
clerk, by June 8. See advertisement in last issuc. 

Track Engineer, Birmingham, for construction of 44 miles of 
electrisally-worked tramways. Salary £5 to £6 per week, according 
to experience. Also, an Inspector. Salary £4 per week. Applica- 
tions to Mr. John Price, city engineer and surveyor, Oouncil House, 
Birmingham, by lst inst. See advertisement in last issue. 

Assistant Electrical Engineer, Wakefield. Salary, £150 per 
annum. Applications to Mr. C. M. Shaw, Electricity Works, Wakefield, 
by 50th iust. See advertisement. 

Draughtsmen. Apply, with copies of testimonials, stating age and 
salary expected, to the Fairfield Shipbuilding and Engineering Oom- 
pany, Limited, Govan. See advertisement. 

Charge Engineer, Bristol. Salary, £2. 103. per week, rising to 
£3. See advertisement. 

Assistant Lecturer in Engineering, Swindon Education Com- 
mittee. Salary, £150 a ycar. Applications by June 11. See adver- 
tisement. ' 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Utreoht (Holland).—The Municipality require tenders for supply 
and laying of electric cables by 51st inst. 

Amelia (Peruqia, Italy).—The Municipality require tenders for 
an electric lighting iustallation by Aug. 18. 

Villanueva de la Serena.—The Municipal Authorities require 
tenders for the electric lighting of the town by June 25. 

Handsworth.—The Urban District Oouncil invite tenders for the 
erection of generating station. Particulars may be obtained from the 
Town Olerk. Tenders by June 8. 

Madrid.—The Public Works Department invite tendera for the 
concession of an ele:tric tramway in Bilbao, including supply of 
material and rolling stock, by July 6. 

Lincoln.—The Corporation invite tenders for eight electric tramcars. 
Specifications, etc., may be obtained from the Electrical Engineer after 
the 50th inst. Tenders by 10 a.m. on June 13. 

Edinburgh.—The Council invite tenders for copper strip. Specifi- 
cstions, etc., can be obtained from the Resident Electrical Engineer, 
Dewar-place. Tendera by June 4. See advertisement. 

St. Annes-on-Sea. —The Urban District Council invite tendera for 
the supply of leadless cable for laying solid. Particulars may be 
obtained from the Electrical Engineer. Tenders by May 30. 

Almeria. —The Harbour Commissioners require a motor launch. 
The estimate is 29,000 pesetas, and the deposit required 1,450. Par- 
tieulars from the Secretiry of the above. Tenders by July 6. 

Portsmouth.—The Towa Council invite tenders for pump, pipes, 
etc. Specifications, etc., can be obtained on and after Ólet inst. at 
the Town Hall, Po:tsmouth. Tenders by June 11. Sce advertisement. 

Batley.—The Oorporation invite tenders for a steam superheater, 
steam piping, valves, and accessories for the electricity works. Speci- 
fications may be obtained from the Borough Electrical Engineer. 
Tenders by June 2. 

Erith.—The Urban District Council invite tenders for additions and 
alterations to the electric light station. Specifications, etc., may be 
obtained from the Quantity Surveyor, 12, Queen’s-road, Erith. 
Tenders by June 15. 

Pontypridd.—The Urban District Council invite tenders for supply 
of motors. Specifications, etc., may be obtained at the offices of 
Mr. Reginald P. Wilson, 66, Viotoria-street, Westminster. Tenders 
by 12 noon on June 4. 

Southampton.—The Corporation invite tenders for cast crossings 
and points and mates, Particulars may be obtained from Mr. J. A. 
Crowther, borough engineer, Municipal Offices, Southampton. Tenders 
before 2 p.m. on June 6. 

Penrhiwceiber (Wales)—The Penrikyber Navigation Colliery 
Company, Limited, Penrhiwceiber, R. S. O., Glam., invite tenders for 
12 months' supply of various stores, including electric lamps and 
fittings. Tenders by June 2. 

Cheshire.—T!e Committee of Visitors of the Parkside Asylum, 
Macclesfield, invite tenders for (1) electric light wiring and fittings, 
(2) electric light plant, Specifications, etc., may be obtained from 


Mesers. Lacey, Billar, and Leigh, 78, King's-street, Manchester, after 
the 30th inst. Tenders by June 20. 

Dewsbury.—'The Corporation invite tenders for supply aud delivery 
of one Lancashire boiler at their electricity works. Specification may 
be obtained from Mr. R. H. Oampion, borough electrical engineer, 
Bradford-road. Tenders by Juue 8. 

Rochester.—The Corporation invite tenders for the construction of 
permanent way and overhead line. Specifications, etc., can be 
obtained at the office of Mr. E. Rotter, A.M.I.C.E., 47, Victoria- 
street, Westminster. Tenders by June 3. 

Warrington.— Thie Electricity Committee invite tenders for (1) four 
mechanieal stokers, (2) water softener and purifjer, for the electric 
light station. Specifications, etc., may be obtained from the Borough 

ectrical Engineer. Tenders by 30th inst. 

Glasgow.—The Oorporation invite tenders for supplying and 
erecting electric light installation, bells, etc., required at Kingston 
Halle, Paisley-road. Particulars may be obtained from the City 
Engineer, 64, Oochrane-street. Tenders by 31st inst. 

Madrid.—The Public Works Department require tenders for the 
concession to construct (including supply of material and rolling stock) 
aud work an electric tramway from Sarria to the foot of Mount Vall- 
vidrera, in the province of Barcelons. Tenders by July 15. 

Suakim.—The Public Works Department require tenders for 220 
miles of galvanised wire, 1,100 yards ditto, 1,500 screws and bolts, 
6,000 insulators, 1,500 creosoted fir telegraph poles, and 3,000 oak 
poles, to be delivered at Suskim between Oct. 1 and Dac. 1. 

Bury.—-The Tramways Committee invite schemes and tenders for 
the heating required at the car depdt, Rochdale-road, Bury. Par- 
ticulars may be obtained from Mr. Arthur W. Bradley, A. M. I. O. E., 
Lorough engineer and surveyor, Bury. Tenders by June 7. 

Norwich.—The Corporation invite tenders for lighting the streets, 
roade, and public places of Norwich for one, two, or three years, at the 
option of the Corporation, from July 1. Particulars can obtained 
from Mr. Arnold H. Miller, town clerk, Guildhall, Norwich. "Tenders 
by June 4. 

Deptford.—The Borough Oouncil invite tenders for the supply, 
delivery, and erection of (1) two 25-kw. steam dynamos and a booster, 
(3) switchboard. Specifications, etc., may be obtained from Messrs. 
F. H. Medhurst and Lloyd, 15, Victoria-street, S. W. Tenders before 
4 p.m. on June 21. 

Glasgow. — The Trustees of the Clyde Navigation invite tenders for 


the supply of various stores for year commencing July 1, including 


electrical stores, Specifications, etc., may be had on application to the 
Superintendent of Stores, 16, Robertson-street, Glasgow. Tenders by 
10 a.m. on June 4. 

York.—The North-Eastern Railway Company invite tendera for the 
supply of various stores, including arc lamp carbons, electric lam 
electric wires and cables, etc., for six months ending Dec. 31. Specifi- 
cations, etc., may be obtained from Mr. F. H. Clark, Stores, Gates- 
head. Tenders by 9 a.m. on June 4. 

York.—The North-Eastern Railway Company invite tenders for the 
supply of telegraph apparatus and telegraph wire and line stores for 
six months ending Dec. 51. Particulars may be obtained on applica- 
tion to Mr. C. H. Ellison, the company’s telegraph superintendent, 
York. Tenders by 9 a.m. on June 4. 


Walthamstow.—The Urban District Oouncil invite tenders for the 
following stores for the electricity works : incandescent lamps, switches, 
cut-outs, cables, enamelled steel conduits, arc lamp carbons, carbon 
brushes, white cotton waste, asbestos packing, etc. Particulars may 
be obtained from the Electrical Engineer. Tenders by June 3. 

Coventry.—The Corporation invite tenders for the works required 
to be executed and materials supplied in the erection of an extension 
of engine-house at the electric light works, Sandy-lane. Specifications 
may be obtained from Mr. J. E. Swindlehurst, city engineer and sur- 
veyor, 8t. Mary's Hall, Ooventry. Tenders by 10 a.m. on May 28. 


Southampton.—The Corporation invite tenders for the supply of 
150 tons of rolled-steel rails and the necessary fishplates, anchor joints, 
soleplates, bolts, nuts, and tiebars, according to particulars to be 
obtained upon applicetion to Mr. J. A. Orowther, borough engineer, 
Municipal Offices, Southampton. Tenders before 2 p.m. on June 6. 

Shanghai (China).—-The Municipal Council of Shanghai invite 
tenders for a concession for constructing and working about 24 miles 
of electric tramways on the trolley system in the streets of Shanghai. 
Particulars may be had upon applicatien to Messrs. John Pook and 
Co., 63, Leadenhall-street, London, E.C. Tenders by 12 noon en 
July 30. 

Stepney.—The cores Council invite tenders for laying on a com- 
plete electric light installation at their public baths in Goulston-street, 
W bileoliapil; E. Specifications, etc., may be obtained from the 
Borough Engineer, 15, Great Alie-street, Whitechapel, E., on and 
after June 6, between the hours of 10 &.m. and 12 noon. 
June 20. 

London, 8.W.—The Fulham Guardians invite tenders for wiring, 
electric bells, steam-hooter, ecc. in connection with fire-alarm systems 
ot the workhouse and infirmary, Fulham Palace-road, Hammersmith, 
W. Specifications, etc., may be obtained on application at the office 
of Mr. E. J. Mott, clerk Fulham Palace-road. Tenders by 4 p.m. on 
ó0th inst. 

Johannesburg.—The Municipal Tramways and Electric Supply 
invite tenders for insulated cables and bare overhead conductors and 
certain accessories, Specifications, etc., may be obtaiued from the 
Town Clerk, Johannesburg, and from Mesars. Mordey and Dawbarn, 
82, Victoria-street, London, S. W., on and after the 30th inst. Tenders 
by noon on July 4. 

Paisley.—The Scottish Office of the May-Oatway Fire Appliances, 
Limited, 49, Queen-street, Glasgow, invite tendera for wiring auto- 
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matic fire-alarms for Messrs. J. and P. Coats, Limited, Paisley. 
Specifications can be inspected up to 29th inst. at the Scottish Office, 
and also at the London Office of the Company, 92-4, Paul.street, 
Finsbury. Tenders by 21st inst. 

Greenwich.—The London Oounty Oouncil invite tenders for the 
supply and erection of two continuous coal and aeh conveyors of the 
gravity bucket type, at the electricity generating station, Greenwich, 
and for the maintenance of the same for 12 calendar months. Specifi- 
cations, etc., may be obtained at the County Hall, Spring-gardens, 
S.W. Tenders by 10 a.m. on June 14. 

Rotherham.—The Corporation invite tenders for single vulcanised- 
bitumen (covered) cables of various sizes ; electricity meters of sizes for 
maximum currents of 24, 5, 10, 25, and 50 amperes (tho supply 
posue is 220 and 460 volts continuous current), for 12 months from 

uly 1. Particulars can be obtained from the Borough Electrical 
Engineer. Tenders by 31st inst. Seeadvertisement in last issue. 

Canterbury.—The Lighting Committee invite tenders for the 
following: One Lancashire or dry-back marine boiler, superheater, 
steam-pipes, a 300-kw. steam dynamo, switchboard and connections 
and extensions to economiser. Specifications, etc., may be obtained 
from Mr. Hammond, 64, Victoria-street, Westminster, S. W. Tenders 
before 10.350 a.m. on June 1. See advertisement in former issue. 

Hornsey.—The Town Council invite tenders for the following: 
(Section D) condensing plant; (E) water-cooling apparatus; (f) pipe- 
work and valves; (G) water softener and purifier; (H) switchboards 
and connections. Specifications, etc., may obtained at the offices 
of Mr. Robert Hammond, M. I. O. E., 64, Victoria-street, Westminster, 
S.W. Tenders by 50th inst. See advertisement in former issue. 


Erith,—The Urban District Council invite tenders for a steel trough- 
floored road bridge, with brick and concrete abutments, etc., over the 
South-Eastern and Ohatham Railway at the Lower-road level crossing, 
Erith, together with making up the approaches, fencing, kerbing, etc. 
Specifications, etc., may be obtained from Mr. Oharles H. Fry, clerk 
2 the Council, District Oouncil Offices, Erith, Kent. Tende:s by 

une 13. 

Kilmarnock.—The Corporation invite tenders for the supply, 
delivery, and erection of the following plant in connection with electric 
lighting and tramways for the burgh: (Specification No. 11) overhead 
ee trolley wires, poles, and brackets, eto.; (12) rolling-stock ; 
(13) wiring of generating station and car-shed. Specifications, eto., 
can be obtained on and after 10th inst. from the Town Olerk. Tenders 
by 12 noon on the 28th inst. See advertisement in former issue. 


Madrid.—Tenders for the concession for an electric tramway from 
Ubeda to Santuario de la Yedra, in the vince of Jaén, will be 
adjudicated on June 20 next. Persons desiring to tender must present 
their offers, with a document showing that £79 bas been deposited. 
The adjudication of the tenders will turn in the first instance on a 
reduction of the tariff for the conveyance of passengers and goods by 
this electric tramway, as set forth in the Gaceta. The full conditions, 
together with a partial translation, as supplied by the British Embassy 
in Madrid, may be consulted on application at the Commercial 
Intelligence Branch of the Board of Trade. 


Exeter.—The Corporation invite tenders for (1) construction of 
permanent way and paving (including copper bonding) of about four 
miles of route length line, single line, with passing places; (2) over- 
head electrical equipment of the above lines and of car-shed ; (3) sup- 

lying and laying of insulated cables and stonoware ducts for the same 
length of tramway in connection with the above; (4) supply and 
delivery of 12 donble-decked single-truck motorcars. Specifications, 
etc., can be obtained for Contracts Nos. 1 and 4 at the office of Mr. 
Thomas Moulding, Municipal Offices, Southernhay West, Excter, and 
for Contracts 2, 5, and 4 at the office of Mr. H. J. Munro, city elec- 
trical engineer, New North-road, Exeter. Tenders by June 9. 


Madrid.—Tenders are required for construction of a telephone system 
between Madrid and Cordoba, Malaga, Sevilla, and Cadiz, with stations 
in Madrid, Ciudad Real, Cordoba, Sevilla, Oadiz, and Malaga. The 
estimate per kilometre is 1,800 pesetas for an underground line and 
14,700 per aerial line, and the adjudication wil] turn upon whatever 
reduccd prices are offered. Similar tenders are also required for a 
system connecting Madrid, Santander, Asturias, and Galicia, with 
stations in Madrid, Valladolid, Palencia, Santander, Leon, Oviedo, 
Gijon, Monforte, Corufis, and Vigo. The deposit for each of these 
two contracts is 10,000 pesetas, and particulars may be obtained from 
the Post and Telegraph Department, Madrid. Tenders by June 8. 


Madrid.—Tenders are required for the maintenance, preservation, 
and working of the submarine cables at present in use between Cadiz 
and Teneriffe, as well as certain inter-insular cables in the Canary 
Islands, for the laying of three new cablee—one between Barcelona and 
Mallorca, another between Tangier and Ceuta, and another between 
Charafinas and Nemours—and also for the repair of the present cable 
between Tangier and Tarifa. Tenders for these contracts will be 
received up to June 14 at the office of the Directorate-General of 
Poets and olegraphe, 10, Calle de Carretas, Madrid. A deposit of 
£2,860 is required. Specifications of the cable required is given in 
the Gaccta of April 16, which may be seen on application at the Com- 
mercial Intelligence Branch of the Board of Trade, 50, Parliament- 
street, S. W., any day between the hours of 10 a.m. and 5 p.m. 
(Saturdays, 10 a.m. to 1 p. m.). 

Reichenberg (Austria. Hungary).— The project for the establish- 
ment of a central distributing eleotric power and light plant iu the 
Reichenberg land district has taken definite form. Tbe territory 
included is about 10 miles square, and 24 towns and villages have 
joined in the movement and subscribed to the capital stock. Some 
10 more are expected to join. The population of the district, exclusive 
of Reichenberg, is about 60,000. Stock is subscribed at present to the 
amount of £40,000, and this it is proposed to increase to £80,000. 
The principal purpose of the corporation will be the distribution of 
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electric light and power, with tho possibility of installing and working 
a system of suburban electric tramways. Tramway and light franchises 
for the city of Reichenberg are at present owned by private corpora- 
tions, and at their expiration it has been generally supposed that the 
city would take over and conduct the enterprises. Negotiations are 

nding, however, which may change the situation in this respect. 

ommunicstions regarding equipment, etc., may be addressed to 
directors Alfred Ginskey, Mafferedorf, and Dr. Richard Pirkl, 


Reichenberg. 
RESULTS OF TENDERS. 


Erith. — The Town Council have accepted the tender of McDowall, 
Steven, and Oo., Limited, at £155. 10a., for the erection of transformer 
house at Erith- road, Belvedere. 

Gainsborough.-—-The Urban District Council have accepted the 
General Post Office terms, at an annual rental of £46. 5s., for the 
installation of an electric fire-alarm system. 

Stafford.—The Town Council have accepted the tender of the 
Oallender Cable and Construction Company, at £1,483, for extensions 
of electric cable in Rowley-street, Gaol-road, and Rowley-park. 

Grimsby.—The Town Council have accepted the following tenders: 
Johnson and Phillipe, at £235, distribution cable; Ferranti Limited, 
at £328. 19s., meters ; Rumney and Rumney, at £24, smaller meters, 

Watford —The Urban District Council have accepted the following 
tenders for plant for the electricity station: O. A. Parsons and Co., at 
£3,945, one 600-kw. turbo-alternator and exciter complete with sur- 
face condenser, also motor-driven air and circulating pumpe for eame ; 
Babcock and Wilcox, at £2,705, two boilers, complete with chain- 
grate stokers and superheaters. 

Dublin.—The Oor poration have accepted the tender of the General 
Electric Oompany, Limited, at £19,227, with deferred payment for 
two yeara, for one 1,500-kw. steam gencrating three-phase extra-high- 
pressure plant, consisting of Belliss engine and condensing plant com- 
bined with General Electric Company’s alternators, steam and exhaust 
piping, and extension to switchboard. 

West Hartlepool.— The Central Marine Engineering Company 
have placed an order for the whole of their present requirements of 
motors for driving their machine shope, comprising 28 direct - current 
motors ranging from 8 h. p: to 62 h.p., and aggregating over 900 b. p., 
with the British Electrio Plant Company, Limited, Alloa, N.B. The 
contractors for installiog this plant are Messrs. Selby Bigge and Co., 
of Newcastle, 

Heokmondwike.—Tho District Council have accepted the follow; 
ing tenders for additions te plant at the electricity station : Thornton 
and Crebbin, pipework ; Dick, Kerr, and Co, engine and generator 
(without bedplate); Stirliog Boiler Company, Limited, boiler and 
stoker; J. E. Statt r, switchboard ; Sturtevant Engioeoring Oom- 
pany, induced draught ; W. T. Henley's Telegraph Works Company, 
Limited, cables, The tenders totalled £4,586. 

Canterbury.—The Lighting Committee have received the following 
tenders for the supply of about 1,800 yards of cable :— 


British Insulated Wire Company, Presoot, Lancs. i 
General Electric Company, 71, Queen Victoria-street, E. O. 1,095 0 
St. Helens Cable Company, Limited, Warrington......... 1,074 12 
Verity's Limited, King-street, Covent Garden, W.O. ... 1,137 2 


London, E.—The Poplar Borough Counsil have received the follow- 
ing tenders for supply of cables, etc. :—High-tension cables— Western 
Electric Company, eight miles cables £2,496, four miles telephone 
cables £256 (accepted) ; British Insulated and Helsby Cables. Limited, 
£2,760 and £288; W. T. Henley's Telegraph Works, £2,800 ana 
£288 ; Siemens Bros., £2,930 and £280 ; St. Helens Cable Company, 
£3,116 and £293; Oallender’s Cable Company, £3,232 and £300 ; 
Glover's Telegraph Works Company, £3,280 and £320 ; Johnson and 
Phillips, £3,289 and £304. Additional cables pro rata. Provision 
and maintenance of battery—Electrical Power Storage Company, 
Millwall, erected complete and including maintenance for one year 
£1,860, annual charge for maintenance second, third, fourth, and fifth 
years £114 (accepted); Hart Battery Company, £1,937. 12s. and 
£88. 188.; Tudor Battery Company, £1,972 and £99 ; A. B. P. Accumn- 
lator Oompany, £2,081. 13e. and £180; D.P. Battery Oompany, 
£2,275. 14s. and £146. 15e.; Chloride Battery Company, £2,771 and 
£152. 4s. ; British Battery Company, £1,790, annual charge for 
maintenance—firat year £90, second year £95, third year £100, fourth 
year £105; Northampton Battery Company, £2,528. 14s., oharge for 
maintenance—first year £50, second £70, third £80, fourth £90. 

Govan (Sootland). —The Town Council have accepted the following 
tenders for supply of stores for 12 months from 15th inst. :—Dempeter 
Moore, and Co., engine packing and gauge glasses; Ferguson and 
Timpeon, Klingerit jointing and graphite ; British Insulated and Helsby 
Cables, lead-covered and armoured cables and rubber-covered cables; 
Callender’s Cable and Construction Company, mica eheets, binding and 
fuse wire, lesdless cables ; General Electric Company, Limited, rubber 
solution, strip, and prepared tape and solder ; Callender's, bitumen for 
solid system ; Craig Sharp, Limited, bitaminous compound ; Chamber- 
lain and Hookham, meters, all sizes; Keighley Electrical Engineering 
Company, Limited, house fuse boxes; T. and A. Paul, iron castings ; 
M'Dowall Steven, and Co., iron pipes; Wilson's and Union Tube 


Western Electric Company, North Woolwich (accepted) £902 0 0 
Johnson and Phillips, Old Charlton, Kent.. 907 0 0 
Siemens Bros. and Co., York-mansions, York.street, 

Westminster, London, 8. W. . . 910 0 0 
W. T. Dennis and Oo., 49, Queen Victoria-street, E.U. 912 15 0 
Electrical Company, Limited, Oharing Oross-road, W. O. 959 15 0 
Anchor Cable Company, Limited, Leigh, Lancs.......... 979 4 0 
W. T. Henley's, Blomfield.street, London-wall, E. O. . 984 0 0 
Oallender’s Cable and Construction Company, Limited, 

Hamilton House, Victoria-embankment, E.C. ......... 992 2 0 
W. T. Glover’s, Trafford Park, Manchester ............... 1,003 17 2 

0 
6 
0 
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Company, wrought-iron tubes; Kelvinside Brick Company, Limited, 
bricks; Scott and Rae, cement; Dempster, Moore, and Oo., iron- 
mongery ; W. Morier and Oo., brushes ; J. Storer and Oo., paints; 
Robinson, Dunn, and Oo., timber ; General Electric Oompany, carbons ; 
Oruikshank and Oo., joint-boxes ; British Thomson-Houston Company, 
motors, 1 h.p. to 5 h.p. ; Lancashire Dynsmo and Motor Company. 
motors, 4 h. p., 5 h.p, 7 h. p., 15 h.p., and 30 h. p.; Mavor and 
Ooulson, motors, 10 h. p., h. p., and 25 h. p.; British Thomson- 
Houston Company, motor starters up to 5 p ; Sturtevant Engineer- 
ing Company, motor starters above b h. p.; Veritys, Limited, switches 
of 50 and 50 amperes ; Bray, Markham, and Reiss, switches of 75, 100, 
and 200 amperes, 


BUSINESS NOTES. 


TRACTION. 


Derby.—The cars are arriving for the new tramways. 

Ashton.—The Cavendish - street tramway has been completed. 

Stookton.—The Rural Council are pressing the company to 
commence the new line at Norton. 

Berlin, —It is reported that 1,200 employés at the workshops of the 
Berlin Tramways Company are on strike, 

Kirkby Malzeard.—The inhabitants have unanimously decided to 
support the proposed light railway scheme. 

- Atrdrie. —The company’s receipts for April amounted to £964, 
against £750 in March and £521 in February. | 

Leeds.—The receipts for the holidays (Saturday to Tuesday 
inclusive) amounted to £4,821 against £5,284 last year. 

Dundee.—The tramway accounts, which were closed on Saturday, 
are expected to show receipts considerably in excess of the estimate of 

Huddersfield.—The tramway receipts for April amounted to 
£5,585. 1s. 74d. The miles run were 137,447, and the passengers 
carried 1,077,868. 

Abordeen.—The Tramways Committee have informed the company 
that they will adjust the Corporation time-table to suit the require. 
ments of the company. 

Elland.—Tho Halifax Corporation will come to a decision at their 
next meeting as to obtaining powers for extending their terminus at 
Salterhebble-hill to Elland. 

Kidderminster,—The proposed light railway to Bewdley looks like 
falling through, as the Town Council and the company cannot come to 
terms upon widening expenses. 

Belfast.—The tramway employés have made representations to the 
Lord Mayor for a consideration of the rates of pay after the electrifica- 
tion scheme has been completed. 

Glossop.— As the result of a ratepayers’ petition the District Council 
are making representations to the company as to running jd. fares 
from Old Glossop to the town hull. 

King’s Norton.—The Urban District Council have published ia the 
London Gazette formal notice of their intention to lease their new lines 
to the Birmingham Tramway Company. 

Bath.—The difficulty with the Midland Riilway Company in regard 
to the new bridge has been overcome. The construction of the new 
tramways vid James. street is to be put in hand at once. 

Dewsbury.—A car descending a steep gradient last Friday gained 
such impetus that the brakes failed to act. The car collided with 
other vehicles, but none of the passengers were injured. 

Leioester.—The new electric cars were freely patronised during the 
holidays. On Monday the total number of passengers carried by the 
Corporation trams was 123,000, chiefly on the electric cars. 

Bishop Auckland.—The Bill to authorise a tramway from Bishop 
Auckland to Spennymoor has complied with the Standing Orders of 
the House of Lords, and will be reported for second reading. 

Vanoouver.—The tramway between Vancouver and New West- 
mineter and the suburban railway linea of the latter city are now 
operated by electricity generated from the waters of Lake Beautiful. 

Stirling. —The Town Council propose to hold conferences with the 
County Council and the Stirling and Bridge of Allan Tramways Oom- 
pany with reference to a tramway between Stirling and Baanockburn. 

Stalybridge-Hyde,—The electiic trams connecting the boroughs 
of Stalybridge, Dukinfield, Mossley, and Hyde commenced running 
on Monday. The line. is about 20 miles long, and has cost 


,000. 

Hull.—The receipts on Bank Holiday amounted to £528, the 
number of passengers carried being 126,902. This is a considerable 
increase over last year, when the figures were £471 and 113,242 
passengers, 

Belfast and co. Down Railway.—It is stated that, as an 
erpe ment, the company have ordered two electric care, which 
will be constructed in such a way that they can be run on the 
present rails. 

Darlington.—The Board of Trade have inspected the electric 
tramway system. Everything went smoothly. To-day the electrical 
equipment is to be examined. Certificates are expected to bs given in 
another fortnight or less, 


Cambridge.—The Town Council have approved the Tramways 
Committee’s recommendation that approval be given to the company’s 
scheme of electrification and extension of the borough tramways pro- 
vided terms can be arranged. 

Wellington (New Zealand).—The electrical tramway system, it 
is expected, will do away with the necessity for the Te Aro railway 


system, It is anticipated that the tramways will be faster, cheaper, 
and further reaching than the railway service. 

Havre.—The electric tramways company have given an order for 
a car to be fitted with a Raworth automatic regenerative control, 
making the eighth company that has decided to introduce the system. 
The Havre Company works a gradient of 1 in 10. 

Preston.—Two sections were due to be inspected on Wednesday, 
and it was expected that the Board of Trade's approva, would be given, 
It may bea month before the Fishergate and Ashton routes are ready. 
The Deepdale section will be the last to be finished. 

Bristol.—A committee of the House of Lords has been appointed 
to oonsider the Bristol Tramways Extension Bill. There are seven 
Bills before the committee, the Bristol Tramways Extension being the 
first, and it has been arranged that the proceedings shall commence on 
June 9. 

Londom United Tramways Co.—The extension to Uxbridge is 
ready for the Board of Trade inspection which is to be held next 
Tuesday. The Twickenham District Oouncil are communicating with 
the company as to reduced fares for children attending the Isleworth 
Polytechnic. 

Blackpool. — As compared with the corresponding period of last 

ear, the returns to the 12th inst. show an increase of £392. 88. 3d. 

e double line on the promenade accounts for £501. 7s. ld. The 
Marton route shows an increase of £86. 19s. 8d., and the New-road 
route £4. 1s. 6d. 

Sunderland. —The number of passengers carried on the Sunderland 
tramways on Monday was some 116,000, the receipts being £442. 
14s. 54d. The takings are £40 less than last Whit Monday. For the 
week end—Saturday to Monday, inclusive—the receipts were £886, 
being £2 more than last year. 


Centre Poles.—The Roads Improvement Association has started an 
agitation against the centre-pole system. The association has asked 
the President of the Board of Trade to receive a deputation, the object 
being to secure that in future systems centre poles shall not be autho- 
irs unless the roads are of ample width. 

Liverpool —It was stated at the last meeting of the Tramways 
Committee that arrangements with the South Lancashire Tramways 
Company for through tickets to Prescot and St. Helens nad been com- 
pleted and would be in force in & few days. There would be a reduc- 
tion in the fare feom Pierhead to Knotty Ash from 3d. to 2d. 


Light Railways Act.—The Board of Trade have just issued a 
regulation directing that where promoters desire to extend or alter 
their scheme after the application has been lodged, they may, with 
the consent of the Light Railway Commissioners, include same in their 
original application instead of applying for an amending order. 

Ipswich.—The returns for last week amounted to £461, the sum 
taken on Saturday being £91. On Sunday the receipts exceeded £100. 
With the 10 new cars starting—making a total of 36—the receipts on 
Monday reached £238—some 57,500 passengers being carried. The 
highest receipts on any previous day were £158 on Easter Monday. 


Bury.—The reconstruction of the tramways is prooeeding rapidly, 
the Limefield section being opened on Friday last. Other sections are 
in hand, and will be completed by the end of September. "The whole 
of the permanent-way construction is being done by direct labour under 
the supervision of Mr. A. W. Bradley, the borough engineer, 500 t» 
600 men being employed. 

Poole.—The arbitration proceedings in connection with the tramw 
have been fixed to commence on Friday, May 27, in London. The 
town clerk has been instructed to open negotiations with the owners 
of the various strips of land adjoining the main road at Parkstone 
proposed to be acquired for widening the road in view of the extension 
of the system through Parkstone. : 

Cleckheaton.—A sub-committee has been appointed by the District 
Council to draw up a representation to the Board of Trade, setting 
forth strong disapproval of the action of the British Electric Traction 
Company in applying that their powers should cease as r 8 the 
portion of the unconstructed railways under the Spen Valley Light 
Railways Extension Order, 1901. . 


Plymouth. —The following figures relate to the tramway returns for 


the past two years: car miles run in 1903—elcctrical cars 608,146, 
horse cara 52,900 ; in 1904—electrical cars 656,071, horse cara 33,025. 


"Number of cars in use 1903, 21; 1904, 20. Units used, 762,570; 


units per car mile, 1:16 ; average units per day per car, 104; average 
miles per car per annum, 32,805; average miles per car per day, 90. 
Erith.—The District Council have instructed the clerk to issue the 
advertisement for tenders for the bridge over the railway at the Lower- 
road level crossing. The Board of Trade have approved the plens of 
the rail and substructure proposed to be used. Plans have been sub- 
mitted to the railway company showing the proposed method of con- 
struction of the tramway track over the Bexley and Britannia bridges. 


Brighouse.—The Halifax Oorporation are said to be favourably 
disposed towards constructing a section to Rastrick as well as from 
Brighouse to Bailiffe Bridge. The Huddersfield Oorporation holds 
parliamentary powers for the former route, but have declined to 
extend their tramway system to Rastrick, and the Brighouse Oorpora- 
tion have decided to ask the Huddersfield Corporation to relinquish 
such of the powers as affect the Rastrick district. 

North-Eastern Railway.—Alongside of a large portion of the 
recently electrified track the Post Office telegraph wires run, and it is 
stated that the current for the trains has been seriously affecting the 
transmission of messages. It is reported tliat, as the result of a con- 
ference between the company and the Post Office authorities, the 
telegraph lines running parallel with the railway wires are to be 
duplicated. It now appears that the electric service from Newcastle 
to Tynemouth will not be opened until a rather later date than was 
expected, 
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Christchurch (New Zealand).—The contract for the conetruction 
of the electric tramways has been awarded to the New Z>aland Elec- 
trical Construction Oompany. The price is £249,876. Forty-three 
tenders were received, eight of which were for the fall work and 55 
for various sections. 
2368. 700. The Tramway Board’s engineer estimated the amount at 
within £1,000 of the accepted tender. The Board’s loan amounts to 


000, and a balance will be needed for buying out the existing 


companies and paying the first year’s interest on the loan and expenses. 


Compagnie du Chemin de Fer Metropolitan de Paris.—The 
balance-sheet for last year shows on the credit side: amount carried 
forward, 489,481fr. ; interest, eto., 154,089fr. ; receipts, 17,626, 682fr. 
On the debit side we find: royalty to the city of Paris on 
17, 290,739 = 5,6935,654fr.; expenses, 7,577,060fr. 
cost of a lawsuit witn certain companies with which the railway com- 
pany had contracted for the supply 
of the accident, not covered by insurance. 
3, 785, 850fr.— i. 6., 489,481°16fr. from 1902, and 3, 296, 368fr. from 1903. 


London County Council.—The Oounty Oouncil have made an 


initial vote of £25,000 for the Hammersmith-to-Harlesden scheme. 
The Brixton section was reopened on Saturday. Mr. 
Harris, the umpire in the ai bitration between the London, Deptford, 
and Greenwich Tramway Oompan 


regard to the structural value of the company's tramway, has pab- 


lished his award at £91,363. The expert valuations handed in on 
105,000 and £106,000, while 


behalf of the claimants ranged between 
those for the County Oouncil were slightly over £63,000. The 


of Trade have approved the conduit system for the lines through 


Finsbury. 


Scarborough.—The Board of Trade certificate for the aquarium 
top having arrived on Saturday, the complete service of tramways was 
Experience having proved that 
e sands and the North Side 

tively were not sufficiently appreciated, a rearrangement has 

been made, so that there are now two long routes covering the whole 
system. Eleven thousand passengers were carried on Saturday, which 
The directors have already decided to increase 
the number of cars from 15 to 18. The return for May 14 to May 6 
ves the total number of passengers aa 70,289. The agitation against 


opened on Sunday for the first time. 
the two short rontes from the station to 


is a record up to date. 


unday running continues, 


Torquay.—In addition to the peni ioni against the Dolter Oom- 
the committee of residents, the 
to be heard by counsel before 


pany's Bill Cone Oorporation an 

Torquay Gas Company are also askin 
the House of Lords Committee, e petition of the gas company. 
after setting forth the circumstances 


was inserted by the House of Commons Committee on tbe application 


of the gas company, but which has since been struck out by the chair- 
man of the House of Lords Committee—submits that in the working 


of the tramways b 
caused to their m 

and 
intended to be laid. The Bill is expected to be reached on June 9. 


Rowley Regis.—The order made by the Light Railway Oom- 
missioners authorising the construction of light railways iu the urban 
districts of Quar nk, Brierley Hill, and Rowley Regis, in the 
county of Stafford, has been issued by the Board of Trade. The 
undertakings for the construction of which authority is given are a 
railway 2 miles 2:55 chains or thereabouts in length, situate partly in 
the district of Brierley Hill, partly in the district of Quarry Bank, 
and partly in Rowley Regis, commencing by a junction with the 
Dudley, S:ourbridge, and Kingswinford tramways in Brierley Hill 
High-street at 4 point near its intersection with Mill-street, and 
terminating in Cradley Heath High-street by a junction with the 
Dudley and district light railways at Five Ways ; also a short section 
of line to connect the preceding with the Dudley, Stourbridge, and 
Kingswinford tramways. 

Neweastle.— The report on the past year's working shows that the 
total receipts were £185,027, and the total expenditure £121 .545. The car 
mil was 4,059,907. The passengers numbered 39,715,120. Interest 
on redemption cost £51,554, and the balance carried to appropriation 
account is £8,991, as compared with £18,000 last year. The manager 
recommends the abolition of 4d. workmen's fares, as without such 
alteration it will be impossible to realise the income per car mile that 
has been assumed in making up the estimates for next year. The 
sj neue Tramways Bill will come before a committee of the House 
of Commons on Tuesday, June 7. The following are particulars of the 
traffic for the week ending March 21, with the corresponding figures 
for last year: passengers, 809,800, against 714 453 ; miles run, 82,329, 
against 72,724; receipts, £5,635, against £3,228; receipts per car 
mile, 10*59d., sgainst 10°65d. 

Liverpool to Manchester.—It will be possible shortly to travel 
between these towns by tramcar, and except for a few miles the 
tramway systems between Liverpool and Leeds will then be linked up 
The difficulty in the way of the acquisition by the Bury Corporation of 
the length of line in the Council's distrist, which is owned by the 
Bury, Rochdale, and Oldham Tramway Company, has been removed, 
and the Salford Corporation will now be skod, in accordance with 
their agreement with Whitefield, to commence electrification at once, in 
order that their work may be finished by the time the Bury lines have 

completed to the Whitefield boundary. Bury will then approach 
Salford for running powers as far as Whitefield railway station. With 
the completion of this route and the whole of the Bury system con- 
Deoting up with Bolton, it will be possible to run cars from the centre 
of Manchester, thrcugh Bury and Bolton, to Liverpool. The settling 
of differences between Whitefield and the company will also facilitate 
the coupling-up of Radoliffe with Manchester and Salford. 


electrical power very serious damage would be 


Tbe lowest was £244,502, and the highest 


This gives a profit 
of 4,999,537fr., or about £200,000. From this must be deducted 


of current, and 1,150,000fr. oost 
This leaves a net profit of 


Graham 


and the County Oouncil in 


th regard to the insertion of 
the protective clause in respect of the electrolysis clause—which clause 


8 by electrolytic action and fusion of the pipes 
paratus which lie under the roads along which the tramways are 


Blackburn. —The following is a statement of the tramway accounts 
for the year ended March 25 last. The 7 ye comprised 
£17,160. 14s. for electric current; £9,326. 128. Ad. for traffic expenses, 
including wages, insurance and compensation, uniforms, eto.; £4,190. 
7s. 3d. for maintenance of rolling-stook, eto.; £1,812. 11s. 7d. for 
overhead line and depót repairs; and £2,879. 3e. 5d. for general 
55 total being £29,369. 8s. 7d. The income included 

874. 6s. 7d. as traffic receipts, £448. 58. 7d. for parcels, £266. 12s. 
for rents, and £593. 6s. 10d. for advertising on cars, or a total of 
£44,682. 1ls., thus leaving a balance to net revenue account of 
£15,313. 2s. 5d. The expenditure of the net revenue account for the 
repayments of loans, sinking fund, and interest on loans was £20,461. 
10s. 3d., thus showing s loes on the year's working of the undertaking 
of £5,138. 7s. 10d. The mileage covered was 951,484 miles, the 
passengers carried numbered 7,742,692, the receipte were £2,250 more 
than last year, and the working expenses were 7°4d. per car mile this 
year against 7°45d. per car mile last year, but the receipts per car mile 
fell from 11:89d. to 10°89d. 

Middlesbrough.—In re to the Middlesbrough, Stockton, and 
Thornaby Tramways Bill, the town clerk of Thornaby has issued the 
following letter: '' The conflicting reports as to the proceedings in the 
committee of the House of Commons upon the above Bill render it 
desirable that the members of the Corporation should be informed 
officially that the result of the Thornaby Oorporation’s petition 
sgainst any alteration in the clauses agreed upon between the 
Corporation and the tramway company was quite successful, all 
the clauses being inserted in the Rill except the clause relating 
to the postponement of purchase, upon which evidence was 
given on our behalf showing that it was immaterial whether 
it was inserted or not, as it had already been agreed upon. The 
committee, therefore, in declaring the preamble proved decided 
that this clause should be struck out. All tho other clauses, 
including the one as to the annual payment of £200 per route mile, 
were included without alteration. e power as to purchase, there- 
fore, remains as given by the Act of 1897, but it can only be carried 
out by the combined authorities, and Thornaby has agreed with the 
company not to exorcise its power of purchase until the year 1918, in 
consideration of the expenditure by the tramway company of upwards 
of £15,000 for tramway improvements within the borough of Thornaby. 
The Thornaby Oorporation has, therefore, obtained all that is 
required,” 

Penarth.—A special meeting of the Urban District Council was 
held last week to further consider the proposed prar to Cardiff. 
Deputations of ratepayers and the company attended. On behalf of 
the promoters, Mr. Robert Lewis stated that they were pre red to 
meet the Council in any fair way. With regard to the ridge over 
the Ely, they were y to strengthen it sufficiently to carry the 
tramlines. As to Oogan hill, Mr. Lewis stated that the syndicate 
were prepared to widen the road from 23ft. to 50ft., and had alread 
come to terms with the owners. If the Council insisted upon the hi 
being lowered by 7ft. 6in., the syndicate could not P ears y entertain 
the ides. They were, however, ready, provided the Oouncil could 
agree with the road owners, to lower the crest of the hill from 
2fc. to 3ft. With regard to a double track, Mr. Lewis remarked 
that the Oorporation of Oardiff had constructed a single line, 
with passing places, between the Western Mail - buildings and 
Grangetown. If the Oouncil were afraid of the traffic being 
congested within their area, the syndicate were pre to take 
the line up Windsor - road, through Glebe - street, and back again 
through Plassey-street. The syndicate were also ready to subecribe 
£6,000 towards the freeing of the toll on Penarth - road, if the 
councils interested decided to buy the road from the Marquis of Bute 
and Lord Windsor. After a discussion in private the Oouncil decided 
to appoint a small committee to inspect the road between the turnpike 
gate and Penarth, and report to a future meeting. 


LIGHTING AND GENERAL. 


Lancaster,—The price for motor power has been reduced from 3d. 
to 24d. per unit. 

West African Telegraph Co.—The directors have declared a 
dividend of 6s. per share. 

Whitehaven.—The Town Council have resolved to extend the 
public lighting mains to Kells, 

Hull.—The price of electricity is still being discussed in a number 
of letters appearing in the daily Prees. 

Llandrindod.—The Urban District Council have reduced the annual 
charge for meter hire from 14s. to 10s. 

Torquay.—The electric lighting for the Imperial Hotel has been 
placed in the hands of Mr. T. L. Harding, Torquay. 

City of London.—At the last Oourt of Common Council authority 
was given for the spending of £200 on rewiring the art gallery. 

Gillingham.—The Admiralty have agreed to take electric current 
from the Council for three years from May 25 of the present year. 

Tynemouth.—An enquiry has been held into the Oorporation’s 
application to borrow £15,000 for extension to the electric supply. 

Riockmansworth.—The Urban District Council are asking the 
Board of Trade to cancel the Rickmansworth electric lighting order. 

Abram.—The Lancashire Electric Power Company will shortly be 
re to supply electrical energy for power and lighting purposes in the 

istrict. 

Change of Address.—Messrs. Bruce Peebles and Oo., Limited, 
have removed their London office to more commodious premises at 25 
Victoria-street, S. W. 

Pangbourne.— An offer of the Whitchurch and Pangbourne Electric 


Supply Company for lighting etreet lampe will come before the next 


Parish Council meeting. 
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Benwell and Fenham.—The Urban District Council intend to 
apply for sanction to a loan of £5,000 for the purpose of laying 

ectric cables in the district. 

Hoavitree.— Representatives of the Urban District Council and of 
the Exeter Town Council are conferring with reference to the supply of 
electric light in the district by the latter body. 

Westmorland.— The Oounty Counoj] last week agreed to a resolu- 
tion of the Oumberland County Oouncil that the consideration of 
the expenditure of £8,000 for electric lighting be deferred. 

Hempstead.—The Hemel Hempstead Motorcar Company have 
under contemplation a scheme for the electric lighting of this dis- 
trict, but the Corporation have not consented to the proposal. 


Wigan.—It has been decided to lay auxiliary feeder cables in 
Chapel-lane, to at once insulate the whole of the cables in the section 
boxes, and also to purchase a ventilating fan for the engine-room. 


Larne,—A canvass is being made in view of the early extension of 
the telephone system to Limavady and the openipg of a post office 
telephone exchange in connection with the general telephone system. 


Kirkmichael.—Steps are being taken in regard to the installation 
of the Post Office trunk telephone here. hen extended to Kirk- 
michael a new line of wires will be constructed via Dundee or Perth. 


Chiohester.—At the last meeting of the City Oouncil, the town 
clerk was instructed to ask the Board of Trade for particulars as to 
the position with respect to the proposed transfer of the electric 
lighting order. 

Weybridge.— The Urban District Council have decided to apply for 
an injunction restraining the Urban Supply Oompany from supplying 
energy to Walton from Weybridge, and from breaking up the roads to 
relay cables for that purpose. 

Epsom.—The Leatherhead and District Electricity Company pro- 
poses to appeal to the Board of Trade with reference to the require- 
ments of the Rural District Council that 6in. of new material should 
be put in when refilling the trenches, 

Dundee.—Mr. H. Richardson has recommended a new system of 
charging for power, under which the rate charged will vary with 
the power factor, instead of the present flat rate of 2d. per unit. His 
report on the matter i8 to be circulated. 

Onchan. —The Village Commissioners have received £137. 10s. from 
the liquidator of the Isle of Man Tramways as compensation for the 
electric light in the village which wae out off. The Board’s original 
claim againet the liquidator was £5,050. 

Deptford.—The Borough Oouncil’s consulting electrical engineers 
estimate the cost of the installation of the electric light at the new 
municipal buildings at £2,800, which, with 10 per cent. for engineering 
expenses and contingencies, brings the amount up to £3,080. 

toke.—The Town Council have entered into a contract 
with the National Electric Construction Company, Limited, for the 
leasing of the Oouncil’s electriv lightiog order, und will apply for 
sanction to borrow £16,000, the capital expenditure involved. 

Falham.—The Guardians have decided to spend £669 for the pro- 
vision of incressed boiler accommodation and the erection of works, 
and the provision of machinery and apy aratus for the purpose of lighting 
by electricity the workhouse infirmary and offices, in addition to the 
£11,100 already sanctioned. 


Colwyn Bay.—The Lighting Committee in their last report stated 
that they estimated a surplus of revenue over expenditure in the 
current year of £385.  Theic recommeadation that the charge for 
current to the public lamps be reduced from 44d. to 4d. per unit, and 
that the provision in the estimates for public lighting be £430, has 
been adopted. 

Hastings.—At the last Town Oouncil’s meeting it was agreed to 
rescind the order made at the previous meeting of the Council cn the 
subject ot suggested alterations of and extensions to the existing plant 
at the electric light worke, noted in our previous issue, and to adopt 
the report of the Oouncil in committee, which contained a proposal to 
borrow £35,416. 10s. 

Ormskirk.—The Guardians will apply for power to borrow £5,000 
for the various works in hand and in contemplation to carry out an 
installation of electricity for the workhouse buildings. This includes 
£3,049 for the electricity plant, £320 for economisers, £750 for new 
boilers, £210 for the tence wall on the west side of the workhouse 
premises, and £200 for boiler seating, 


Poplar.—It has been decided to adopt raising and lowering gear 
for use in trimming arc lamps in substitution of the present method 
by the use of tower ladders. The gear required is estimated to cost 
60s. per lamp, amounting to £960 for the existing arc lamps, and the 
net saving on public lighting sccount, after meeting interest and repay- 
ments ot capital, is estimated at £364 per annum. 

Greenock.—Mr. Robertson, electrical engineer, in his last report 
states that for the five weeks ending May 7 the units generated for 
public and private supply amounted to 63,694, an increase of 14 634 
compared with the corresponding five weeks of 1903. The units 
generated for traction supply totalled 69,827, a deorease of 4,570 unita 
in comparison with the corresponding period of 1903. 

Sunderland.—The Electricity and Lighting Committee have 
decided to recommend the Town Council to oppose the Electric Light- 
ing Dill, which will give private compsnies and other authorities 
outside municipal authorities power to apply for land inside the 
borough, to go to the Board of Trade and apply for leave to supply 
the town and district with electricity, not only for power but for 
lighting. 

Stafford.—The accounts of the electricity department for last year 
show a total revenue of £2,879. 7s. 10d. and an expenditure of 
£1,552. 2:1. 5d., leaving a gross profit of £1,547. 4s. 5d. Interest 
charges and loans repaid amounted to £1,892. 2s., and in addition the 


committee had decided to place £400 to a depreciation fund for the 
renewal of cables, and £211. 17s. 11d. to the same fund for the renewals 
to the battery. 

Bristol.—In his last report the electrical engineer refers to the 
disastrous fire at Christmas, and to the consequent alterations since 
completed or now in hand. The coet of the undertaking had, however, 
been reduced, in spite of that disaster involving extra running expenses. 
The coal bill per unit sold was 10 per cent. less, and although the 
revenue fell from 3:44d. per unit to 3°18d. per unit, the net profit 
increased from °413d. per unit in 1903 to ‘46d. per unit in 1904. 

Louth.—The Town Oouncil have sealed an agreement with the 
National Electric Construction Company, Limited, under which the 
Corporation will borrow £17,000, and with this sum as capital the 
company will instal eleetricity within the Soronen at a price to be 
fixed by a subsequent construction agreement. e agreement is for 
20 years, during which period the company agree to make yearly pay- 
ments to the Corporation sufficient to the payment of interest on and 
repayment of loan. 

Watford.—The electrical engineer in his last report quotes the 
number of persons whose supply is connected aa 350. He has been 
instructed to ascertain what towns on the Oontinent pump their water 
by electricity, and to make 4 report on the subject for the next meet- 
ing of the committee. A comparative statement of the three months 
ending Lady Day shows that in 1900 the receipts from the electric 
light were £1,298, £1,499 in 1901, £1,673 in 1902, £2,023 in 1903, 
and £2,490 in 1904. 

Erith.— Various additions and alterations to the proposed extensions 
of the electric light station, rendered necessary by changing the posi- 
tion of the high-tension switchboard, are being carried out. Tenders 
are required for the extensions to the electric light station, and the 
surveyor has been directed to submit at the same time a tender for the 
construction of the works by direct labour. The cable for the supply 
to the sewage-disposal works has been laid. The transformers are 
fixed, and we uuderstand that the work is completed. 

Southampton.—The following resolutions were before the Council 
on Wednesday night: '' That the Commerce of the Port Committee be 
requested to take into consideration (1) the subject of the National 
Telephone Compeny's high charges to subscribers in the county 
borongh, and, if thought advisable, to ask the directors to receive a 
deputation on the subject ; (2) the deeirability of establishing a muni- 
cipal telephone exchange in the county borough." The motions were, 
however, not reached when the Council adjourned for a fortnight, 

West Ham —The London and County Banking Company, Limited, 
is authorised by the Corporation of West Ham to receive applications 
for £500,000 West Ham Soporan redeemable stock, bearing interest 
at 3 per cent. per annum. e present issue is for the extension of 
the electric tramway system, the electric lighting undertaking, and for 
repayment of temporary borrowings in connection with the above and 
sundry small worke of a permanent nature. The issue price has been 
fixed at £84 for every £100 of stcck. The list of applications will be 
closed on or before Monday next. 

Stock Exchange.—The Stock Exchange Committee have ordered 
London Electric Supply Corporation, Limite}, farther issue of 
£121,895 4 per cent. first mortgage debenturo stock (redeemable) 
to be quoted 10 the official list. Application has been made to the 
committee to allow Edmundson’s Electricity Corporation, Limited, 
further issue of £351.467 43 per cent. first mortgage debenture stock 
(redeemablo) to be quoted in the official list. May 26 is the special 
settling day for Charing Cross and Strand Electricity Supply 10,000 
44 per cent. cumulative preferenca fully- paid shares. 

Tynemouth.— Au enquiry has been held into an application by 
the Oorporation for sanction to borrow £15,000 to develop the elec- 
tricity works. Mr. Turnbull, the borough electrical engineer, seid 
that during the first year they sold 482,000 units, in the second year 
820,000, aud in the third year, which has just finished, 1,103,000. In 
addition they had connected up 525 h. F. for motors, and applications 
were coming in rapidly. Therefore, to meet the ordinary expansion of 
demand, it was necessary to extend the plant. One particular item 
for which the Corporation wished to borrow was mns and services 
in Cullercoats. 

Nernst Electric Light.— Au extraordinary general meeting of the 
Nernst Electric Light, Limited, will be held on the 31st inst. to 
consider resolutions to reduce the share capital, at present amounti 
to £320,000 (divided into 140,000 preference shares of £1 each, an 
180.000 ordinary sbares of £1 each), to £90,000, divided into 90,000 
ordinary shares of £1 eaob, and that such reduction be effected by 
cancelling 260 preference shares numbered 9,741 to 10,000 inclusive, 
which have been duly forfeited and never reissued by the com. 
pany, and by writing uff capital which has been lost or is uurepre - 
sented by available assets to the extent of £229,740 in manner 
following that is to say: (v) by cancelling 69,740 fully- paid profer- 
ence shares of £1 each; and (b) by cancelling 160,000 fually-paid 
ordinary shares of £1 each. When the scheme has been AA b 
the Court each holder of preference shares in the present capital shall 
surrender one-half of his holding for cancellation, and shall retain the 
other half as ordinary shares in the reduced capital, and each holder 
of ordinary shares in the present capital shall surrender eight-ninths 
of his holding for cancellation, and shall retain the remaining one- 
ninth as ordinary shares in the reduced capital. None of the shares in 
the reduced capital shall have any right to priority in the return of 
capital upon a wiuding- up or otherwise, but all the said shares shall 
rank pari jussu. in all respects, and in the case of profits as from 
Sept. 50, 1903, being the close of the last financia] year. 

Stockton.—The Sanitary Committee of the Urban District Oouncil 
are considering the question of the extension of the refuse destructor, 
in connection with whioh the engineer has reported that an addition 
of two cells to the present plant would cost £2,796, and of four cells 
£4,389, The cost of new plant in another part of the town, exclusive 
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of site, would be £3,867 for two cells and £5,138 for four eells. They 
have appointed a sub-committee to confer with the Electricity Oom- 
mittee with & view to ascertaining whether it would be worth while to 
utilise the spare steam from the destructor for electricity purposes. 


North Wales Telephones, —A largely attended deputation, includ- 
ing representatives from Chester, Denbigh, Ruthin, Flint, Holywell, 
Oolwyn Bay, and other districts in North Wales, had a private inter- 
view on Wednesday weck at the House of Commons with Lord 
Stanley, Postmaster-General, in order to lay before him the grievances 
of local telephone subsoribers and to point out how inconveniently the 
districts were grouped. The Postmaster-General promised to bear in 
mind the suggested alteration of grouping with a view to affording 
farther facilities, and exyressed his willingness to receive and consider 
any suggestion on the point. 

London Gazette.—The first meeting in the estate cf William 
Wenham, electrical engineer, 5, Oentury-buildings, London.road, 
Croydon, will be held on June 3 at 11.30 a.m. at 24, Railway-approech, 
London Bridge, S.E. The partnership between Samuel Haynes and 
Albert Edward Favell carrying on business as electrical and 
fittings merchants, Dilks-yard, Long.row, Nottingham, under the style 
or firm of B. Hsynes and Oo., has been dissolved by mutual consent. 
The final meeting of the Hiram Maxim Lamp Oompany, Limited, will 
be held at 3, Lothbury, London, at 11 a.m. on June 30. The final 
meeting of the Electrical Copper Company, Limited, will be held 
at Winchester House, Old Broad-street, London, at 11.30 s.m. on 
June 29. 

Newcastle Telephones. —The following letter from the Postmaster- 
General to Mr. Plummer, M.P., will be read with interest by all tele- 
phone subscribers in the Newcastle district: ‘‘ Dear Mr. Plummer, — 
I &m glad to be able to tell you, with reference to your correspondent's 
letter, and your interview with me thereor, that the Natiohal Tele- 
phone Company ha ve récently agreed to intercommunication between 
the telephone systems of the Post Office and the company in the New- 
castle area, subject to the payment of a fes of 1d. for each call between 
the two systems, The working details of the arrangement are now 
being settled with the company, and I hope that the service will 
be available as soon as the necessary junction lines between the 
exobanges of the two systems have been oompleted.— Yours sincerely, 
STANLEY.” 

Timaru (N.Z.).—The Corporation are considering an offer made by 
Mr. J. 8. Maben, engineer and mansger of the Pioaeer Electric 
Lighting Company, to light Timaru by electricity. The company 
would provide a lighting power of 7,000 c.p. in the main street and 


1,780 c.p. in the suburbs. This would give a total candle-power of 


8,780, as compared with 1,114 now existing, and the cost would be 
£624. 10s. per annum to the borough. The company would supply 
pora at jd. per horse-power per hour instead of Ad., the local price 
or gas or water, and the 3d. wonld be roduced as the company 


progressed. The prue proposed to be charged to private consumers is 


9d. per unit for lighting and 5d. for power. The Oorporation is to 
have the right of purchase of the company’s iastallation at the expiry 


of 14 years after the date of the completion of the installation. 


Stirling.—With regard to the proposed loan of £4,300, noted in 
our last issue, we find it is distributed over the following items: Cost 
of connecting private consumers, including material and wages, £1,310 ; 


s extensions of public lighting, £450 ; probable extensions of 


stributor, £600; motors for hire, £450; machinery, instruments, 
etc., £500—total estimated cost for three years, £3,510. Oapital coat 
for year ending May 15, 1904, £1,476; cash in hand at commencement 
of year, £484—overdrawn to date, £992. Amount to be provided for 
next three years: estimated cost for next three years, £3,310 ; over- 
drawn, £992—£4,302, Mr. A. C. Hanson, eleotrical engineer, in his 
report for the four weeks ending April 16 shows that during that time 
15,582 units of electricity were generated, as compered with 12,447 
for the same period of 1905. The total number of equivalent 8 c. p. 
lamps connected for all purposes was 14,128. 


Cardiff —Mr. A. Ellis, borough electrical engineer, has informed 
the Cardiff Lightiog Committee that early next month he expected to 
be in a position to announce that Sir William Thomas Lewis had 
accepted the offer of the Oorporation to supply electrical current to the 
Oardiff Railway Company's premises at the Bute Docks, The amount 
of electrical energy would be equal to 5,000 h.p., and the extra revenue 
to the Corporation would be between £25,000 and £30,000 per annum. 
There were now 1,012 consumers connected to the mains, with a total 
equivalent to 110,341 8-c.p. lamps, being over 20 per cent. over the 
corresponding pericd of last year. The output was now 168,684 units. 
The revenue from street-lighting was £503, and from private supply 
£1,627, making a total of £2,150, as against £1,542 in the correepond- 
ing period of last year. Premises are to be acquired at a cost of £750 
for providing a sub-station. The question of lighting the Cardiff 
le ouse by electricity has again been defe for an indefinite 
pen . 

Southwark.—At the last meeting of the Guardiaus a letter was 
read from the London Electric Supply Corporation, Limited, statin 
that their charge for electric lighting at the new relief station woul 
be 44d. per Board of Trade unit, and taking into consideration the 
character of the buildings, they would allow a discount of 6 per cent. 
for prompt quarterly settlement of accounts. Another letter was read 
from the Oounty of London Electric Supply company stating they 
were prepared to supply on their maximum demand system on a 
sliding scale of 7d. to 3d. per unit, and that they would guarantee 
that the average price did not exceed 44d. per unit, and at the same 
time credit the Guardians with any further reduction they might 
obtain on this figure. Also that they underatood the hours of lighting 
were above the average per day, and it was therefore probable that the 
average price would work out at something between zd. and 44d. per 
unit. It was agreed to make an offer to the two companies of a fixed 
rate of 4d. per unit, 


Hill, and thence distributed by 


.—The borough surveyor has compiled a statement 


Bermondsey 

showing that the cost of lighting Bermondsey Town Hall when the 
whole of the eleotroliers are li 

half of the electroliers are used 4e. 104d. per hour, the footlights 
costing about 34d. per hour. 
Town Hall is about 3s. 84d. 


ghted is 68. 4d. per hour, and when only 


The oost of lighting the Rotherhithe 

hour, and the cost of the footlights 
hour ad. The number of lights in Bermondsey Town Hall is about 
89, and in the Rotherhithe Town Hall 126, the footlights at 
Bermondsey comprising 15 and those at Rotherhithe 14. The charges 


at present in force for the ase of light at the Bermondeey Town Hall are 
6s. per hour when the whole of the electroliers are used and 4e. per 


hour when cnly half are required. The scale of charges for the 
Rotherhithe Town Hall are inclusive of lighting. The committee's 
recommendation that in future the charges for light at the 
Bermondsey Town Hall be 6s. 6d. per hour when the whole of the 
electroliera are used and 5s, per hour when half of the cleotroliers are 
used, has been agi eed to. 

Shrewsbury.—The lsst report of the Lighting Committee states 
that the electric current sold shows an increase ot 16,175 units com- 
pared with the corresponding quarter last year. The following figures 
show the continued satisfactory financial progress of the electric Fight 
undertsking during the past year, the result being a credit balance of 
£555: Revenue account for the year ended March 31, 1904—Expendi- 
ture—General expenditure for the year, £3,032; interest on loan, 
£1,300; sinking fund transfer, £1,730; due to sundry creditors, £320 ; 
reserve fund (1902.3), £500—£6,883; balance due to treasurer, 
April 1, 1903, £1,654 ; oredit balance, March 31, 1904, £355—total, 
£8 891. Reoeipts— Re e ived during the year, £6,514 ; value of stock 
in hand, March 31, 1904, £277; sundry debtors for current to 
March 31, 1904, £2,100—total, £8,891. The work of extending the 
electric light main so that the existing public gas lampe on the whole 
of the Kingsland Estate may be converted into electric light lampe is 
in progrese. It is also proposed to extend the main along College-hill 
both for public and private supply. | 

Mussoorie (India). —A scheme for the supply of electric power for 
Mussoorie and Landour has been drawn up by Mr. Billinghurst, late 
State engineer, Bikanir, Indian Engineering says. The electricity is 
to be gene rated by the power obtained from the Kampti Falls, about 
24 miles from Mussoorie. These falls are 821ft. high, and the minimum 

wer available from them is sufficient for 434 effective horse-power. 

e water of certain springs will be pumped up to the top of Blutcher’s 
vitation over the greater part of the 
station. It, however, only provides eight gallons per head for a popula- 
tion of 15,000, leaving a small surplus for municipal use. The scheme 
also provides for the lighting of 134 miles of public roads, with a surplus 
for private lighting. The total cost of the scheme is six lakhs of 
rupees, but it needs careful technical scrutiny before measures for giving 
it practical effect could be sanctioned. S inction has been accorded for 
providing telephonic communication a'ong the line between Howrah 
and Burdwan, arrangements haviog been made for the supply of some 
124 telegraph and 192 telephonic instrumeats. 

Barking.—The accounts of the electric lighting undertaking for 
the last year show a profit of between £240 and . In the first 
year of working—1899-1900 —the numher of units sold was 127,626 at 
2'88d. per unit, resulting in a net deficit for the year of £943, 15s. 8d. 
In the following year nearly 100,000 more units were sold, but while 
the price per unit wes raised to an average of 4'2d., the net result was 
an adverse balance of £1,005. 18s. 43d., partly because the works 
cost more than doubled. In the third year Mr. A. H. Seabrook, the 
present engineer, was appoiuted, and since then the position entirely 
altered. In his first year 60 000 units were added at a lower selling 
price per unit. The total revenue rose to £4,650, the works costs 
decreased, snd the deficit came down to £273. In the year 1902-3 the 
number of consumers rose to 532, and the maximum load was more 
than double that of the first iri Now a net surplus was shown of 
£19. During the past year the total cost of production and working 
was only £3,893, while the total units sold have been more than 
trebled, and approached 500,000. The total number of consumers has 
risen to 640, aod fresh applications, for motor power chiefly, are being 
received almost every dsy. Current is supplied for power purposes 
down to ld. per unit according to demand. We are informed that a 
new power station is to b» erected on a riverside site, generating three- 
phase current at 6,000 volts, 

Canada.—Upon the turning on of the water-generated electric 
power on the interurban and New Westminster street railway circuits, 
says the British Columbia Review, the Vaucouver Power Company is 
supplying power for all the works of the British Columbia Klectrio 
Railway Company with the exception of the arc lighting and the 
street railway system in the city of Vancouver and the municipal 
lighting of the city of New Westminster. With the Vancouver 
incandescent lighting system, the interurban and the New West- 
minster street railway circuits in operation by power from Lake 
Beautiful, the British Columbia Electric Railway Gompany will be 
utilising a maxioum of 2, 500 h.p. from that source, and the average 
for the 24 hours will be about 1,000 h.p., the difference up to 
2, 500 h.p being called into requisition at times of great stress on the 
various circuits. By next August the British Columbia Electrio 
Railway Company expecta to supply power to the city of New West- 
minster for the lighting of that town. The power will be sold to the 
city, which will operate its own system as it does at present, except 
that it will purchase the outside generated power, A year from next 
May it is expected that the tunnel under the mountain eeparatin 
Lakes Beautiful and Coquitlam will be completed, and then there wi 
be available for use no less than 9,000 h.p., which amount may be 
increased at short notice to more than double. 

Blackburn.—Mr. A. S. Giles, electrical engineer of the Corporation, 
in his report upon the year's working of the eleotricity department, 
gives the following abstract of accounts : Receipts, £28,549. 168. 6d.; 
working expenses, £13,892, 168. 7d.—groes profit, £14,656, 198. 11d. 
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This sum is available for the payment of interest, £6,195. 108. 1d., 
and sinking fund, £7,028. 5s.—total, £13,223. 158. Id.; less bank 
interest, £201. 4s. 2d.; net profit, £1,634. 9s. The profit enables the 
committee to clear off the previous adverse balance of £667. 19s. 2d., 
leaving a surplus of £976. 9s. 10d., which it is suggested should form 
the nucleus of a reserve fand. The output of the generating 
station for the year was 2,895,181 units sold, being an increase 
of 15 per cent. over last year. The number of consumers on 
March 25, 1904, was 990, being an increase of 100 during the 
ear. The total present connections to the mains are equiva- 
ent to 158,485 lamps of 8 C. p., as compared with 106,866 lamps 
at the corresponding period last year. The cost of working the 
undertaking has been very considerably reduced, the works cost of 
generation being 65d. per unit 1904 (79d. per unit 1903). The total cost 
including management and distribution to the consumer being 1:053. 
per unit in 1904 against 1:2d. per unit in 1903. Mr. Giles compares 
the present rates, which are as follows: Lighting—6d. and 3d. per 
unit, rebate indicator system (one hour); power—24d. and 14d. per 
unit (the lower rate for power consumers using 100 units per quarter 
per horse-power installed, lees 5 per cent. for early payment) ; tram- 
ways—l4d. per unit net, with the revised rates which come into force 
July 1 next—viz.: for lighting—one uniform rate of 4d. per unit, with 
the option for consumers to pay on the existing rebate system ; for 
power—first 1,500 unite per quarter 14d. per unit, all consumption 
above 1,500 Id. per unit; all accounts subject to 5 per cent. discount 
for . He says until the output of the electricity depart- 
ment zes a point which will materially lower the oost of generation. 
it is not poseible without loss to reduce the rate for power supply to 
the tramway department, and advocates the abolition of meter renta. 
Kingston. —The tenth annual report of the borough eleotrical ongi- 
neer, Mr, J. E. Edgcome, shows that preparations are in hand for 
carrying out extensiovs to the engine-house required for the new 
enerating plant which will be installed to meet next winter's load. 
fne report then states: A day-load condensing plant, consisting 
of horizontal combined air and circulating pumpe coupled to the exist- 
ing condenser shell, bas been erected and is now at work. A single- 
phase alternating-current motor of 8 h.p. has been put down for driving 
the mechanical stokers of the boilers and the soraper gear of the 
economisers. Mechanical stokers with patent self-cleaning compressed- 
air furnaces have been fitted to one of the multitubular Lancashire 
boilers, and tests with these stokers are being carried out. The gene- 
rating plant, which has been ordered for next winter's work, consists 
of a three-crank, triple-expansion, high-speed, enclosed x of 
350 h.p., direct coupled to a single-phase alternator of -kw. 
capacity. Extensions of the distributing mains have been made 
in the following roads for the purpose of connecting up consumers: 
Lower Ham.road, Eastbury-road, St. George’s-road, Dagmar-road, 
Park- road, Herbert-road, Upper Park-road, High- street, Oeres-road, 
Burton-road, Grove-lane, Maple-road, Fairfield South, Old Mill-lane, 
Cambridge-road, Ohesham-road, Olevedon-road, ^ Ohatham - road, 
Gloucester-road, Denmark-road, Portland-road, and  Mill-etreet. 
Arrangements have been made for installing transformer pillara, 
in place of underground sub-stations in various parts of the borough 
where distributing centres are required. High-tension feeders will 
be laid to these pillars, to which the low-tension distributing mains 
will also be connected, and these transformer pillars, in conjunction 
with sestion pillars, will divide up the borough into districts, con- 
trolling the supply from various pointe. These pillars will prove 
easier of access than the underground sub-stations originally laid down, 
and will not, like these, be subject to trouble from water during floods. 
A number of motors of various sizes have been connec to the 
circuit, and are used for driving printing, cutti a and folding 
machines, aerated water machinery, dentists’ drills, ventilating 
fans, hair-brushing machinery, for organ blowing, boot stitching, 
and other similar purposes. Small motors for driving sewing 
machines are very convenient, this type of motor taking an 
amount of current about equal to that taken by a 16-c.p. 
lamp. These small motors are becoming more popular as their 
adaptability, simplicity, and absolute cleanliness become known, 
and, particularly for intermittent work, electric motors are the 
cheapest means for obtaining mechanical power, whereas the floor 
space taken by an electric motor is about one-tenth that required by 
steam or gas engines of equal power. Current for motors is supplied 
through a separate meter at the reduced rate of 3d. per unit. Small 
ventilating fans which can be connected to an existing lampholder will 
be found of the greatest benefit in the sick room, where it is of 
importance that the air should be tept pure and fresh. The extension 
of the publio arc lighting has proved very satisfactory, the automatic 
change-over switches have worked well, and the automatic lighting of 
the side lights has proved useful on those few occasions when an arc 
lamp has been temporarily extinguished. The committee will be 
tified to note that vain fuas year, for the first time since the 
inauguration of the undertaking, a net profit has been made after 
paying all charges, including payment of interest and repayment of 
.oapital, and after payment of certain special charges amounting to 
£399. 18s. 4d., these payments including that amount of thecost of instal- 
ling chain-grate stokers to Nos. 4 and 5 boilers chargeable to revenue 
account. The total capital expenditure to March 31, 1904, amounted 
to £86,468. 7s. 1d. The amount of capital expended during the year 
being £3,684. 4s. 1d., the amount of capital repaid being £2,711. 
12s, 9d., leaving a balance of outstanding capital expenditure to 
March 31, 1904, of £72,782. 178. 5d., a total sum of £13,685. 9s. 8d. 
having been paid off the capital account. The number of consumers 
has increased from 530 to 630, an increase of 100. The number of 
8-c.p. lamps connected has increased from 25,767 to 28,603, an increase 
of 2,836. This increase in the number of consumers is very satis- 
factory, and is the largest increase during any 12 months since the 
works commenced running. The number of lampe connected per con- 
sumer is not so large as in previous years, This, however, is not an 
unsatisfactory feature, as it indicates that the class of consumer now 


being connected to the mains is one installing a comparatively small 
number of lamps, and experience showa that this class of consumer 
burns daily a larger proportion of lampe installed, and for lon 
hours, and is consequently more profitable than the consumer who, 
having a large number of lighte installed, usually burns only a small 
proportion of his lampe, and then often for s comparatively short 
period daily. The adoption of the demand indicator system, with 
charges of 7d. and 3d. per unit, will oonsiderably lessen the average 
cost of current to private house consumers, and especially to hotels and 
erae tote: where lamps are in use for a number of hours daily. 

usiness houses, where the light is also installed in the living-rooms, 

es and basements, will likewise obtain a considerable advantage 

y adopting this system. Our system of deferred payment wiring 
now more widely known, I find that consumers are availing themselves 
of this method of wiring their premises. The Oorporation pay the 
contractor the cost of the work, such amount being refunded by the 
householder by means of deferred payments over a period not exoeed- 
ing five years. A fee of 5 per cent. is charged by the Corporation for 
preparing the specification and ee the work, interest at 
the rate of 5 per cent. being charged esch quarter on the outstandin 
balance. A number of consumers, although not wishing to av 
themselves of this opportunity of spreading the payment over a 
number of years, have had their houses wired under this system in 
order that the work might be carried out to the specification and 
under the superintendence of the Corporation, and upon completion 
of the installation have pes the whole cost of the same, together with 
the Oorporation's fee of 6 per cent. for superintendence, instead of 
dividing the pay monts over a period of years. Tenders lately received 
show that 10 lamps with simple fittings can be installed for from 
£7 to £8. A further reduction in the oost of coal has been 
carried out, the amount paid for coal being £203. 8s. 7d. less 
than during the previous year, although the units sold have 
increased by 67,666. This increase in efficiency is, in my opinion, 
greatly due to the satisfactory working of the chain-grate stokers and 
of the large condensing pani with its adequate supply of cooling 
water. The average cost for fuel per unit sold has been reduced from 
1°536d. to 1:157d. The total works cost expenditure has been 
increased by £116. 13s. bd. from £4,930. 4s. 10d. to £5,046. 18s. 5d. — 
but the total revenue has increased by £1,661. 11s. 7d.—from £28,341. 
1s. 6d. to £10,002. 136. 1d.—a net increase of revenue over expenditure 
of £1,544. 18s. 2d. The gross profit on the works after paying all 
charges, exclusive of payment of interest aud repayment of capital, has 
increased from £3,410. 16s. 8d. to £4,955. 14s. 10d. The amount of 
interest has increased by £118. 16s. 3d. —from £2,022. 10s. to £2 141. 
6s. 3d.—and the amount for repayment of capital has increased by 
£386. 15s. 9d.—from £2,324, 18s. to £2,711. 12s. 9d. There is a 
surplus after payment of interest amounting to £2,814. 8s. 7d., and 
after a hair of capital there is still a surplus of £102. 15e. 10d., 
which I trust the committee will consider & satisfactory result as 
aei the commencement of an era of prosperity for the under- 
taking.” 


PROVISIONAL PATENTS, 1904. 


Mar 12. 

10039. Electric tramways point and frog mover. Robert Peck, 
75, Elaine-street, Toxteth Park, Liverpool. 

10957. Means to facilitate placing the poios or arms of 
electric cars in contact with the overhead wire. 
Alexander Pringle, 97, Withington-road, Whalley Range, 
Manchester. 

10902. Improvements in electric ng on railways. 
Edgar William Timmis, 2, Groat George-street, Westminster, 
London. 

10986. Improvements in printing telegraphs. Robert James 
Sheehy, 24, Southampton-buildings, Chavocery-lane, London. 
(Complete specification.) , 

May 13. A 

11040. Improvements in electric fire-alarms. Johannes Frang 
August Lueckert, Fife House, Kingston-on-Thames, 

11041. Improvements in automatie electric circuit breakers, 
August Eckstein and David Barclay Mellis, Peel Works, 
Adelphi, Salford, Manchester. 

11056. Improvements in oeiling or wall rosettes for electric 
lighting and heating. Andreas Peter Lundberg and 
Gustaf Uharles Lundberg, 477, Liverpool-road, London. 

11072. Improvements in electric resistances. The British 
Thomson-Houston Company, Limited, 83, Oannon-street, 
London. (Allgemeine Elektricitäts- Gesellschaft, Germany.) 

11073. Improvements in and relating to electric switches. 
The British Thomson- Houston Company, Limited, 83, 
Cannon-street, London. (Allgemeine ektricitüts-Gesell- 
schaft, Germany.) ' 

11089. Improvements in electrostatic instruments, The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London. (The General Electric Oompany, United 
States.) 

11090. Improvements in and relating to electric switches, 
The British Thomson-Houston vate a fe Limited, 83, 
Cannon-street, London. (The General Electric Company, 
United States.) 

11093. Improvements in and relating to electric meters. 
Claude William Atkinson, 1, Qucen Victoria-street, London. 

11111. A new or improved  eleotrically-operated hoisting 
winch. Auguste Jules Gustin, 18, Buckingham-street, 

Strand, London. (Oomplete specification.) 4 ‘ 
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11107. Improvements in and relating to elootrio lightiug and 
beating apparatus. Cornelis Hendrik van Aspern, Care 
Burt Robinson, and Herman William van Raden, Birk 
Bank-chambers, Southampton - buildings, Ohancery - lane, 
London. 

11116. Electrical signalling. Leo Arthur Hards, 6, Southfield- 

gardens, Strawberry-hill, Twickenham. 

May 14. 

11141. Improved method ef winding armatures of dynamo- 
electric machines. William Arthur Ker and Paterson, 
Oooper, and Co., Limited, 65, Chancery-lane, London. 

11156. Improvements in the manufacture of electric cables. 
Charles James Beaver and Ernest Alexander Claremont, 4, 
Bloomsbury- square, London. 

11168. Improvements in safety devicos for protecting dynamo- 
eleetric machinery and the like against the excessive 
voltage cocurring when they are switched in or out. 
The Elektrizitats Actien-Gesellechaft vormals W. Lahmeyer 
und Oo., 47, Lincoln’s-inn-fields, London. (Date applied 
for under Patente Act, 1901, June 23, 1903, being date of 
application in Germany. ) (Complete specification, ) 

11177. An improvement in electricity meters Isaac Revilliod, 
Birkbeck Bark-chambers, Southampton- buildiuga, Chancery- 
lane, London. 


i 


May 16. 

8876a/03. Improvements in methods and apparatus employed 
in wireless signalling. Lee de Forest, 19, Holborn-viaduct, 
London. (Date applied for under Patents Rule 9, Feb. 18, 
1903.) (Complete specification.) 

11219. Switch for electric signs.  Ferdioand Nusch, 81, High 
Hoiborn, London. (Ludgerus Hölscher, Germany.) (Com- 
plete specification.) 

11233. Improvements in electric meters for three-phase alter- 
nating electric oirouits. The Union Elek tricitäts-Gesell- 
schaft, 83, Oannon-street, London. (Date applied for under 
Patents Act, 1901, May 15, 1903, being date of application in 

Germany.) (Complete specification. ) 

Improvements in voltmeters used in conneotion with 
distributing mains or feeders for ES of electrio 
current supply. Guy Marquis Newbury, 1, Queen Victoria- 
street, London. 

Method for the transmission of sound to long distances 
and telephonic apparatus therefor. Victorien Tardieu, 
Birkbeck Bank-chambers, Southampton-buildings, Chancery- 
lane, London. (Complete specification. ) 

11264. Improvements in or relating to electrically -propelled 
vehicles, Russell Thayer, 111, Hatton-garden, London. 

Improvements in electrical safety apparatus for signal- 
ling on and controlling trains independently of driver. 
John William Mackenzie, 40, Chancery-lane, London. (The 
Sooié:¢ Cousin and Oo., France. ) (Complete specification. ) 

11274. Improvements in telephone selecting systems. William 
David Watkins, Nortolk House, Norfolk-street, Strand, 
London. (Complete epecieation: ) 


11251. 


11262. 


11273. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published June 9, 1904. 


1903. 
3876. Methods and apparatus employed in wireless signalling. 
De Forest. 
3876a. Methods and apparatus employed in wireless signal. 
ling. De Forest. (Date applied for under Patents Rule 9, 
Feb. 18, 1903.) z 

11145. Accumulator eleotrodes. Calandri. 

11999. Alternating-current motors. Schüler and Ferranti Limited. 

11378. Electric testing apparatus and dynamos therefor. Ever. 

shed and Vignoles, Limited, and Evershed. 

11730. Systems of electric motor control. Carolan. 

Electric Company. ) 
11909. Electric arc lamps. Ridings. 
19311. Eléctrico steering gear. Carolan. 
Dany.) 

13074. Coin-freed electric shocking machines. Heinze. 

14295. Electromagnetic separators. Edison Ore-Milling Syndicate, 
Limited. (Edison.) 

Means for preventing aroing between commutator 
brushes, Oarolan. (General Electric Company.) 

Electric arc lamp hanger and switch. Carolan. 
Electric Company.) 

17073, Electric arc lamps. Hamilton-Adanis. 

21493. Apparatus for perforating the type bands for automatic 
telegraph transmitting apparatus and the like. Siemens 
Bros. and Co., Limited. (Siemens und Haleke Aktiengesell- 
schaft.) 

Valve and brake controlling meohanism for steam or 
electric winding or hoisting engines.  Futeis. 

Electric furnaces or ovens. Eimer. (Date applied for under 
International Oonvention, May 22, 1903.) 

1904. 


Electric telegraphic signalling apparatus. 
(Goffin, ) 


(General 


(Genéral Electric Com- 


15591. 


15595, (General 


81793. 


38780, 


8934. Bloxam. 
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3919. Apparatus for regulating the intensity and the heating 
effect of electric currents. Soc. Anon. L'Industrie Verriére 
et ses Dérivés, (Date applied for under International Oon- 
vention, Feb. 18, 1903.) 

$608. Commutators for dynamo-electric machines. Young. 
(Date applied for under International Oonvention, May 22, 

8715. Electric cironit cut-outs or switches. Thompson. 
(Johnston and Johnston.) 

8826. Safety appliances for electric cirouits. Siemens Bros. and 
Oo., Limited. (Siemens und Halske Actiongesellechaft. ) 


COMPANIES’ STOCK AND SHARE LIST. 


Name. pci y Lást price 
Commercial and Industrial.— g £ 
Alliance Electrical Oo., A pg ena . Pref., Nos. 1-70,000 1 a3 
Aron Electricity Meter Cum. Pref. 8 Shares, 1-125,000 l + 
British Insulated and ainbs 155 Ord., 1-100,000 .... 5 .. 5 
6 per cent. Cum. Pref. uve . 5 .. Si 
——— 4) per cent. Morse ‘Debentures .............. — 102.1 
prira Thomson-Houston Co., 44 n duc 1st Mort. e 101-103 
5 17 (01 a Wost 3875 ouse Elec. and Manut., 6 per cent. Pret, | " 3 
ipe cent, Mortgage Debenture Stock . de x 8891 
Brush El cal Engineering, Ordinary, Nos. 1- 106, 751i. 8 . H 
— Non. Cum., 6 cent, Prell. 8 ne -14 xd 
— 44 per cent. lst Debenture Stook.......... sotaat 100 .. 9% 
— r cent. 2nd Debenture Stock .............. 100 . 735-78 
Callender's able, Debentures .............. c eene on 100 .. 104-108 
))) a S exi bd 5 — 10411 
— a UE per cent. Pref. ........cccccccccccccccccccscene 5 .. 
Orompton and (o ..ꝑ⁊˙ 5. 1 
— § cent, Debent uren 100 . 99 
Bilson an Swan United, "int "A" Shares, 1 Vua cisa $5 .. 4-3 
a” Shares, 61017, 1 5 .. +l 
— — per cent. Debent ure. 100 — 174.7 
— 4 per cent. Deb. Stock, Red. ................ ꝗ ᷑ 10 — 72-77 
Electric Construction, Limited. Nos. 1 to 112,100 ........ 2 . 8 1§-lg 
——— 7 per cent. Cumulative Prein 8 83 
4 per cent. Perp. T3 Mort. Deb, . 100 .. -l 
Ferranti-Limited, 5 per cent lst Mort. Deb. Stock, Red. 100 .. 90-95 
General Electric Compan 900), 5 per cent. Cam. Pref... 10 od 
— 4 r cent. lat M A RUN e 100 . 8» 
W. T. Henley's ont Prefer Works, Ordinary .............. : — 114-125 
per cent. Preference ............. eere : m b- 
India Rub ae Gates Porcbe ha, and Telegraph Worb 110 — 18 ih 
a u ercha, an egra OF KS ...... — 4 
4 per ‘cant. Debentur e eere rsen 100 .. 102 
Parker, Thos., Limited, Ordinat "m 10 .. 314415 
Telegraph Consteuction and tenance........ eee eee 12 38 
= 6 per cent. Bon ds 00000008 %% 68 „%% «„ 9.0 9.0 22 * 100 eu 101-104 
Eleetrie Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 i 
— 4 oent. Deb. Stk. Certs., Bod. and Conv. .. 100 . 120 155 
Bournemouth and Poole, e 3000 ee 10 . 113-123 
——— 444 per cent. Cum, Pret. 7. 15 00 0 „—˙-3 10 . 94-104 
6 per cent. Cum. 8 Becond Prel., 15,001.22,500 .... 10 — 160-11 
4a per ure 8 RN „100 . 101-1 
Bromley $ ent) RA El L — ht aná Power Co., 44.per cent. 
lst ebonture Stock, Red. .....ccccccccccnccccccccs 100 .. 100-103 
Brompton and Kensington, Ordinary.............. eee es b m 103-114 
Calcutta 1 bris ply Corp, Ordinary, Now 140,00 8 — ( 20 
cu c Su ary, Nos. = 74x 
me I Tx 
Cambridge Ten Supply Company, Ltd., 2 wm 123-13 
Oentral Electric pu ly, Ld., 4 HE Pet 5000 Guar Deb. Stock 100 — 107-11 
Charing Cross an trand, —— s 5 — 74-73 
= 7455 oont: taking,” pr Guma Prob, {4000 PLI as 
; nde " $4 p.c. , 1-40, — 
———- 4 per cent. Debent ure 8 Red. rte.).. 100 . 105-105 
Chelsea Eloctricity f cosas os 8 
44 per cent. Dobent ure 100 — 107-110 
City of London, JJ%/%/% CETT TIS 10 . 103-111 
6 per cent. Cumulative Pref................... 10. 1514 
5 per cent. Debenture Stock .................. e 3 — 1421-126 
per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. — 101-104 
County « ondon s and Brush Provincial, Ordinary.. 110 æ 7 
6 per cent. Cum. Preꝶᷣ nnn. 10 . 11- 
44 per oent. Debentures Prov, Gerta. All id 100 — 106-109 
Edmundsons’ Electricity Corporation, Ordinary, 1 5 — 53-64 
6 per cent, Cui. Prot 3 mae sb eds durus 85 — 53-6 
bd r cent, Firat Mor Mort. Dh) een — 105-108 
Electric Tractn. Co. of Aust., Ld., Op eom PE, ,1:309,000 8 . ua 
5 per cent. Debenture Stock, Red... 100 .. 
Folkestone Electric Supply, Ltd., , Ord. Nos. 1-10,000...... 8 = 546 
10 Lab conr t D Deb. k, Red. 100 . 100-103 
Konto Rlec Limited. Cid. 1-15, 00 5 .. 75 
ehe ridge Elec. Lt Ltd., Ord., 1-21,000 6 . 114-1 
and Kade 5 100 — 102105 
—— an tab e and Notting Hill ........ = . 
Kidderminster and Dist. Elec. Lighting and Pref. 10 ~ 9-10 
London 5 n e ASSE eaS E a 495 
per cent, Prei ee etre č 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 8556 
Metropolitan Ordinary .................. eee ce eee eo eo 10 . 109.1786 
44 per cent. t Mo e Sea rM Stock . . 100 .. 109-11 
34 per cent. Mortgage Debenture, Red. .......... 00 .. 97.100 
Newcastle-upon-Tyne Electric Supply, Ordinary ........ 6 — 98-101 
E ^ Serio Lighting TCC E € TELA 
ot Hill Electric Lighting ren us . 
ind 4 per cent. First Mort. Debs ,Nos. 1-500 (Reg.) pe 86405 
Oxford Rlectric, Ordinary, 1-96 ana 1. -14,510............ . 54-53 
—— 4 per cent. Debenture Stock 1 .. 28.101 
Royal Electrical Company of Montrea, 4 per ‘cent. First 
Smithfield Markets Bloctrie Supply, LÀ. dL H. 5 I ts 
m e c sua ? p 4* ee as 
3 r cent. Debentures ston k.. .100 .. 2 
ndon, Ordinary ............... ce c nenne ns 
dt. James's and Pall Mall, Ordinary, 101-0, O00 5 . Hii 
——— 7 per cent. Prei... wa 2 we 8-9 
34 per cent. Deb. ..........-ecsscccsocoaccone ..100 — 897-100 
Urban giectrio 8u Supply Co., Ordinary, 8-50,007 .......... 5 — 18 
— ð per cent. Cumulative e WON 5 . 44 
Westminster, Ordinary Duel eaaa eee da aa wanes cease 5 w 124-1 
— per cent. Cum. Prei., 110, 101-158, 251. 8 œ 64 


840 


THE ELECTRICAL ENGINEER, MAY 27, 1904. 


Amount 
Name. Ec ug Lest price. Name. paid, Last ne 
à £ 
Eleetrie Railways.— £8 £ Cork Electric Tramways and LightingOo. Ordinary 10 ~ 94-10 
100 g1-94 5 per cent. Cum. Pref. 9.6 0.09 0.6 0.2 O.9 „ O.0 9.8 €.09 6.8 G.9 HO CO 10 = 1 12 
Central London, acer tf 9 9 6.0 6.8 9.0 0.8 00 9 O 6.0 0 0 KO ME e HD 0 o HO = 99.102 . 4 cent. Debentures 100 RE 101-102 
%%% nanena T0 =! REB Dublin United Tramways (1896), Ord., Nos, 1-60,000...... 10 — 124-154 
» n int Oorts. fully paid). 100 110-113 6 per cent. Pref., Nos. within 1-60,000 .......... 10 — 16 
— 4p.c. Deb. stock (Prov. Soript Certa., fully pald).. 10D — 189.53 per cent. Mort. Debs., 1-3,000, Rod. . . 100 — 94-87 
City and South London, Consolidated Ordinary .......... - 106 Imperial ways Ordinary 155, N, : alle. 18 19 
——— 4 per cent. Debenture ) ROMAE ER pea nem ens 106- 6 pe 6 r cent. Cum Dre en a all Cn 14-144 
——- per cent. Pref. Btook i tLB im = 28135 . Ai per FFF 7 108-110 
» H o; seeseemesesseneeoeestt 100. 119-122 e s and Lighting, 5 per cent. P 
TE , / "n eee 0 a 10-10 um. 0 08. 6 0 0 %% %% %% %%% %%% % „„ „„ „6 6 „ %%% „% On 0-0 oe 
Liverpool Overhead, 5 9 „„ ees 10 "rtg 4 per cent. Debenture Btock.. ; E 100 ds 203 - 
9 eeaccc02500t*.0002600090€60 00 8 9» 6 9 ee 9.0 = f i T P t 
4 per ent. Mortgage Debentures, +s 11,400.. 100 = aoe 9455 United — (180105 N Pret... e 10 — 111 
Waterloo and City, Ordinary ~ . =. =e = =e oe =e =œ = = =o => = - 4 per cent. ist Mt. Db. Stock, Red. .............. x vi dirty 
8.— Metropolitan Electric Trams. ,Deferred ,1 000 001-1, 514, Ole ps 
An 5 1 | 6 New Ge per geni. Da. Pro , 500,001-B14,016 5 t: " fi 
0 n ji £ewessteaesst nates eto A Me om 5 ew neral Trao on rdin 5 ee ee ee oe ee 00868 oP 
acidi ermanent 6 per cent, Debenture Stock, 1888.. .. 10 " : T Svar oand. Cum 88 83 * 1-8 
Blackpool and Fleetwood Tramroad ane 726.000 .. 6 %% 2290 5 oo 57 [| 5 per cent. 1 1-1, 713 (Regd.). 100 es 
7 Pat, los 1.76000 „ H Oldham, Aston, orig Hyde way, Ordinary kx eda d vas u wa 1 
— C , 2 n — cent. e ev600060022520025960009900009500002€9 e» 
cx Ap pet cent, Deb. Bt, Red., Prov. Qarta. all på. 100 — 169405 Porth Beg Tramways (W.A JE per conb. VMort Deb: Stb. 100 — 100-103 
British Columbia Electric Railway Co., Ord. Def. ........ 10 99.102 Potteries Electric Traction, 20,001-40,000 ..... 10 . 89 
—— Ord Pref. „66 „ „„ „ „ „ e G „ „% „„ „ „„ „„ „ % % „„ „„, 10 ot 104-103 5 per cent. Oum. Pref., 1- 600 „„ ee % ee eee 10 as 9-10 
Non.Oum. 5 per cent. Pref. ......... va EE 0 02.104 44 per cent. Debenture Stock gn 100 .  101-1C4 xd 
——— 4) per cent. Vancouver Power Deb. ..... eee’ . 10 . PED £250, o E a e ras 1 
British Neuer o Traction, Ord. bol. 20.000. 60,001-90,000.. 10 — 101040, £101,138 6 per cent. Preference —.— 1 = 100 
r cen 665 5 „ „„ 029 e x — j du us ud ar 0. 
ded cent. Perpetual Debenture Stock.......... 100 — 115-118 £528,09 4j per cent, Debenture Stock 100p.c, v. o 
. ̃ Or YOO S zo RE Telephones.— 
2 Der t. C P., 1-27, 500 „%%% DER -54 National Telephone, Preferred 100 .  104-1C6 
— ''B' 6 per cent. Om , " 
——- 5 per cent. Deb. Stock, Red. 6 % %% %% „ 100 = 106-109 — eferred Stoc 20 68 % 08 68 e 0.8 Q8 CO 8.0 0.8 0-8 &.O Be GP 18 = ae 
Prov. Cert., all paid ................ ——— 100 W F 550 1 E Ir 
Cape Electric Tramways ,Nos. 1-480,000.. ........ -....... i T 4 Cy reg Dar oeat. CUm. eoond Fre. =o ae we we we 5 ER 
4 r cent. 1st Mortgage pae deii Jeres 100 ae $ — — 5) por cen le . ? 9 ao Gs» an Gub nO œ> wa Go ao = 1 
Colombo Electric Tramways and Lighting, 5 per cent. lst —— 4 per cent. Deb. Stock, Led. 100 03-105 
Mortgage Debenture Stock, Red. .................... « 99-102 Oriental Telephone and Blectric Company) 1 . 15/161 1/16 
| TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Miles of 
Traffic Returns for | Increase or a Accounts for past year, | 
week decrease. 3 E S < | Cost 
Line, | | E | 8 | s à | : Receipts por | — 
/ , urrent otal assengers ar miles as- ar lle of | mile, 
Ending 1904. 1905. | Week, year, 1904. 1905. Ending receipts carried, run, |s' nger, mile. track. 
l | | | | 
rm 5 r r CAEN QR D a EC s g d. 
Aberdeen Corporation........ | May 21 1,318 | 1,082 | + 255 12,5184 194 19} May 31 57,931 | 9,089,715 794,641 098 1302 1,970 6'1 
Ayr Corporation 5» 44 215 211 — 2 ＋ 83 8 8 Sept. 25 12,503 2,979,276 290,099 100 | 10°34) 1,560 | 47 
Barking Corporation.......... | wes Ad 33 p ms — | 14 — — | p am — " d — bo 
Birkennead Corporation TT 22 1,051 1,038 — 47 + 14 | = | — | e Pci ees: d cud * 
Birmingham Tramways ...... | A pril23 268 — | = = 64 64 | ie | = = = ‘is E a 
Blackburn Corporation ...... | May y 925 | by d 1532 | + oo 24 24 |March 259 40,964 7,254,106 | 826,558 | 1.55 | 11°87 1,705 7°44 
3lackpool Corporation........ s 5 2 I T 68 As | i. 174 „  931211,168 6,169,121 784,443 | 1.52 | 108 — — 
Blackpool - Fleet wood Trams. , aly 55 4290 | + 4 - 252 164 164 Dec. 51 50,923 2,049,677 584,989 35:62 1268 1,932 699 
Bolton Corporation .......... „ 22 1.752 | 2,089 | — 337| — 225 | 38 38 March 319 85,704 | 17,761,605 | 1,896,247 |115 |10'75| 3,430 5°87 
Bournemouth Corporation.... * 18 988 955 ＋ 23 + 42 | 104 104 — poe — — — — ou 5 
dford Corporation ........ „ 14| 4,055 | 3,271 | + 784 | + 4,911 Bee) a — = — | E — = — TUN erem 
Brighton opor don DET EZ | „ 22 910 921 — 11 + ath 74 4 sc... OE — 10,432,508 | 1,031,928 1:00 | 10°10 — — 
Bristol Tramways Company .. | „ 20 9,105 | 4,875 | + 230 — 511 513 Dec. 31 223,380 41,192,899 | 5,724,114 | 1:30 | 938| 4,548 — 
Burnley Corporation ja uae 1,01 784 | + 227 — 10 7 — — — | — — — — * 
Burton Corporation .......... i$ 529 58656 — a - 8 — — —- — — — — — 
diff Corporation .......... [25,21] 3:932 | 1879 | 0338-4 0E ae ce é E: — = =e — 
Carliale PIADIWAYR Company.. April$ 178 186 8 + 264 | — — 18 — 2,216,583 520,129h Path Ime — — 
Central London Railway...... May 21 6,943 6,981 432 1,9984 6C | 6 „ 31,567,225 | 45,505,110 | 1,276,971a | 1°87 |66:6a| 59,076 |3566 
City & South London Railway „ 22| 2,025) 2,91l | — 235 — 2 5 18h 68 | 62 „ 1/165,003a@ 19,069,3519a — | — — om 
Cork E, T. and L. Company .. | ,, 19 482 9312 | — 30 325 — | Pe — | — — | — — — — — 
| | | | | 
Darwen Corporation.......... | x. ae 266 | 29 |+ 57 — 67 7'25 7'23 March 319 12,341 | 2,560,755 | 254,279. |l'25 | 11°65) 1,707 9°36 
Dover Corporation .......... TE 201 | 216 — 15| — 201 43 3 — — — — — — — ax 
Dublin & Lucan Electric Ry... „ 22 à er | _ 115 | + 8 + 13554 — = Dec. 31, 5,796 | 564,796 102,087 | 3-81 | 15:62 359 7-68 
Dublin U. T., electric cars.... „ 20, 4,064 5,997 | + 107 3 D 2 ' i x 
Dublin 8. District, Electric .. | , 20| 920 | 1,206 | — 285| | 46 | 46 | March 51126,121 | 24,655,135 | 3,429,556 |123 | 8°82) 2,741 | 5064 
Duadee City Tramways ...... y dg | 880 036 |+ 44 22 22 May 15 35,874 9,084,522 | 752,814 |0°93 |11:276| 1,630 — 
Fass Ham Corporation co AT 771 699 | + 122| + 712 | 10°75) 10°75 March 519 25 341 9,971,557 | 650,224 v'61 | 9:35| 2,357 — 
Glasgow Corporation „ 21 14,855 | 15,978 | + 877 --60,129h| 124 | 124 May 319 656,572 | 177,179,549 14,008,750 0:88 |11:25 | 5,489 b| 7-40d 
Gloucester n i E : e 222 |4 - - = M 315 | -— a s od ke 
Halifax Corporation.......... „ 18 6624 2.22 03! 4 842 313 30} — E" —- = SE e MN 
Kander Corporation ; sy 21 1,256 1,207 | + 59 + 647 34 34 March 31 56,631; 9,738,215 | 1,218,539 1°4 | 11:14 L618 | 6-58 
Hull Corporation, E. S „ 21| 2,095 | 1,788 |+ 307 + 1,154 | 25 | 19 „ 51 87,707h| 21,065,999 | 2,218,696 |100 | 9°49] 5,004 | 5-0 
Ilford Corporation .......... * | 452 7 |4. 65 + 450 104 2 5 e 2 M 
Ilkeston 8 eer » E y — | = — — — —- — — — — — — 
Kirkcaldy Corporation „ 1d 210 = — — | = — — — — — — — — 
Leeds Corporation „ 21 5,580 | 5,395 | p 187 + 3,693 | 77 | 77 |March 259 262,656 | 57,239,779 | 5,775,651 |111 |1091] $285 | — 
| 
Liverpool] Corporation........ 14 | 9,976 2,915 | + 150 + 4,555 | 103 101 Dec. 51,504,504 |108,906,472 |11,705,425 |111 | 10°34 5,000 5:88 
Liverpool Overhead Railway.. „ 22| 1,635 1,649 6 + 1281 154 154 June 30, 79,252 | 10,466,726 986,185a | 1:82 |19:30a| 5,110 — 8 
London County Council ...... ; 7 | 10,72 485 42,245 22,034 40 40 —— — | — — — — im 
Lowestoft Corporation ...... „ 14 145 = — > B es = "- — — - 
Manehester Corporation...... „ 21 11,991 11,811 | + 180 - 14 = á - - 
Nelson Corporation TEE , él 107 , 09 | + 12 — E — = — — — - ci ne 
Newcastle-on-Tyne Corptn. .. . Ad 055 5,228 | + 407 xv 584 March 259 150,554 | 33,474,122 | 3,379,119 108 10 95 4,175 6'17 
Newport (Mon.) Corporation.. 3 21 481 SU + 17 5| + 1,040 15 2 I mr ee DSL NN | Mes - |= 33 Me 
Portsmouth Corporation...... -— 1,73] 1,639 | + ) 29 29 Sept. 30 47,651 9,168,137 868,157 124 | 13°17) 1,643 — 
Rochdale Corporation 5 AD 126 11/ | + — +4 44 March 319 5,416 925,281 | 127,456 1°38 | 10°27 — 7:66 
Rotherham Corporation ...... TEM c 459 — — pem = = =d im = e» um. 
Salford Corporation —ͤ—ũ— 2 * 16 1 b 3,051 923 — = — — — b uns 
Scarborough Corporation "rdi 50 (3 | . — qe 
Sheffield Corporation ........ „ 22 4,629 | 4,537 ＋ 82 1,056 | 55 | 531 Nar. 1250 216,309 | 56,812,049 | 4,926,083 | 0-904 |10-428| 7,510 | 7-9 
Southampton Corporation .... 1i 9 958 ＋ 15 — 11 11 „ | 35,874 9,084,522 | 752,814 0:946 |11:4356| 3,760 — 
Southend-on-Sea Corporation , k 805 K267 ＋ 40 170 64 | | Lee iy um 
Stockport Corporation... „5 20 í 7 + 2003 AM 1147 | j 
Sunderland Corporation ...... = wA 1,26 ) ] ＋ 137 e 1 18:48 | 18:48 „ 3190 59,930 15,987,121 | 1,270,957 103 |113 5.243 6:4 
Wallasey U. D. C. "essa iae * 2 682 ( 214 16 105 10˙5 „ 3819 31,474 5,685, 182 654,742 |130 |11:53| 3,593 | 703 
West Ham Corporation ...... „1 788 1 sul 13 1 — — d ers 
Wolverhampton Corporat ion.. 18 20] 14 — — | 2 
* Includes maintenance of permanent way and proportion of profits paid to the tramway companies for term of unexpired lease. a Train mile, 
b Per mile of single track. o Include ral] and tram. d Including depreclat 


lon, / Including one section of borse traction, 9 1905, 
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NOTES. 

Presentation to Mr. A. R. Bennett.— The staff of 
the Glasgow Corporation Telephone Department presented 
on Tuesday. an illuminated address to Mr. A. R. Bennett 
on the occasion of his retirement from the general manager- 
ship of that department. The address pays à warm tribute 
to Mr. Bennett's strenuous efforts as a pioneer of municipal 
telephony, and to his scientific and literary abilities. 


Single-Phase Electric Traction.—In order to make 
an extended trial of single-phase alternating-current motors 
for railway traction, the General Electric Company (of 
America) is equipping the entire Ballston division of the 
Schenectady line on this system. The alternating-current 
equipment will be in addition to the present direct-ourrent 
equipment, which is the standard for operation of the 
Schenectady railway. It is thought that by placing a car 
in regular service the real value of the alternating-current 
apparatus will be developed. 


Society of Engineers.— At next Monday's meeting a 
paper will be read by Mr. Percy G. Scott, entitled Notes 
on Railway Surveys and Design in New Countries," of which 
the following is a synopsis: Preliminary survey—Equip- 
ment—Camps—Obligatory pointe—Survey for Gold Coast 
Railway—Contoured plan—Detailed survey Drainage 
General plans and sections—Railway gauges (with table)— 
Railway gradients (with table)—Setting out curves—Staking 
out plans and sections and their detailse—Calculations for 
river bridges—Plans and sections of rivers, etc. — List of 
drawings and special designs required—Specifications— 
Estimates—Conclusion. 

Society of Arts.—The conversazione will take place 
at the Royal Botanic Gardens, Regente Park, on Monday, 
June 27, from 9 to 12 p.m. Each member will receive in 
due course a card for himself and one for a lady companion. 
In addition, a limited number of tickets will be sold to 
members of the society, or to persons introduced by a 
momber, at 5s. each if purchased before the day, or 7s. 6d. 
on the day. "These tickets can be purchased on personal 
application, or by letter enclosing remittance. Tickets will 
also be supplied to non-members on presentation of a letter 
of introduction from a member. The programme will be 
announced later. 


Electric Lighting Conference.—A conference of 
local authorities and companies owning electrical under- 
takings is to be held at the St. Pancras Town Hall 
to-morrow at noon, when the principal business will be to 
discuss the advisability of petitioning the Board of Trade 
to promote legislation repealing or modifying those clauses 
in the Electric Lighting Act of 1882 and in electric lighting 
orders which render undertakers liable for any damage or 
nuisance caused in the exercise of their powers. It is pro- 
posed that they shall be relieved of such liability unless 
serious damage or nuisance is occasioned, in which event 
they are to have power for the compulsory acquisition of 
the interests affected. 


. Curious Lighting Incident.—The explanation given 
at the recent meeting of the South African Lighting Asso- 
ciation, reported in the Journal of Gas Lighting, of a little 
shrinkage in the gas consumption during the latter part of 
last year is surely a unique orfe, It appears that the 
Government of Cape Colony has adopted a standard 
time which brings the day forward by setting the 
clocks to indicate one hour in advance of the old time. 
The result is that, as they still regulate their life by the 
hour shown on the clock, their offices and shops are closed 
an hour earlier than formerly, and the people retire to bed 
that much earlier, so that they save an hour’s consumption 


of gas at night, which in South Africa is not counter- 
balanced, even in winter, by the people rising propor- 
tionately earlier. 


New Books. Constructive Geometry," by J. G. 
Kerr. (London: Blackie and Son, Limited. 1s. 6d.) The 
author, with sympathetic consideration for the young mind, 
has compiled an elementary treatise on geometry, intro 
ducing the pupil to mathematics in a practical way, so that 
he may be prepared for the mazes of Euclid. Messrs. 
Whittaker and Co. inform us that they will publish shortly 
a new work by Mr. H. M. Hobart, entitled “ Electric 
Motors: Their Theory and Construction." This will deal 
fully with the design of induction and continuous-current 
motors, and will be characterised by considerable departure 
from conventional methods, by which means it is believed 
that new light will be thrown on the subject. 


Telephone Purchase.—There have been a number 
of statements published in the daily papers to the 'éffect 
that an agreement has been come to between the Post 
Office authorities and the National Telephone Company, by 
which the purchase of the company's undertaking may be 
completed within the next few weeks. These statements 
are obviously incorrect, as no such agreement can be com- 
pleted until the terms have been discussed in Parliament. 
It is interesting, however, to recall the fact that under the 
provision of the company's license, which expires on Dec. 31, 
1911, the Postmaster-General is enabled by giving six 
months’ notice to acquire the undertaking compulsorily at 
septennial periods, the last of which is Dec. 31 next. To 
do this Lord Stanley must give notice on the 30th inst. 
It would involve a long arbitration Main an amicable 
agreement may avoid. 


Wireless Telegraphy in Chicago.—We gather 
from the Western Electrician that wireless telegraphy has 
not been commercially successful in the Chicago district. 
Last year two stations were equipped in Chicago which 
were supposed to form part of a large system to transmit 
messrges to the principal points on the great lakes and 
also to the steamers trading on them. The first of these 
was laid down by the Marconi Company, and the other 
by the De Forest Company. The Marconi station was 
in operation last June, and messages were successfully 
exchanged over a distance of 81 miles to Milwaukee. The 
station is now said to -be closed down and the apparatus 
for sale. The station of the De Forest Company has been 
abandoned in an incomplete condition. It will be interest. 
ing to know some time the reason of these enterprises having 
been allowed to fall through. 


Obituary.— With the death of Mr. Friedrich Siemens 
at the age of 78, another of the noted family which founded 
the firm of Siemens Bros. has passed away. This firm, so 
closely allied to the firm of a somewhat similar name on the 
Continent, has taken the lead in this country in every branch 
of electrical manufacturing. The late Mr. Friedrich 
Siemens came to England in 1848 for tke purpose of 
introducing the telegraphic apparatus invented by Mr. 
Werner Siemens. Owing to the patents held by Wheat- 
stone and Cook, he was not successful in this respect ; but 
he assisted the late Sir William Siemens in the develop- 
ment of the regenerative principle as applied to furnaces, 
which practically revolutionised the steel industry by 
rendering possible the open-hearth process. The latter 
part of his career was mainly devoted to the glass 
industry, in connection with which he invented many 
economie devices. To inventions in other fields of 
industry, also, he was a fertile contributor. His decease 


removes a notable figure from the world of engineering 
and science. / 
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The Light Railways Act.—A Bill has been intro- 
duced in the Upper Chamber by Lord Wolverton “to 
continue and amend” the Act of 1896. In substance it 
provides that (1) if any order under the principal Act is 
not confirmed by the Board of Trade on the ground that 
the proposals of the promoters ought to be submitted to 
Parliament in pursuance of Sub-Section 3 of Section 9 of 


the principal Act, the Board may, if they think fit, submit 
the proposals to Parliament by bringing in a Bill for the 
confirmation of the order; (2) if, while a Bill confirming 
any such order is pending in either House of Parliament, a 


petition is presented against the order, the Bill, so far as it 
relates to the order, may be referred to a Select Committee, 
or, if the two Houses of Parliament think fit so to order, 


to a joint committee of both Houses, and the petitioner 


shall be allowed to appear and oppose as in the case of 
private Bills; and (3) on bringing in a Bill under this 
section for the confirmation of an order, the Board of Trade 


shall make a special report to Parliament with respect to 


the order. 


Wireless Telegraphy. — The long-deferred daily 


newspaper on board Transatlantic liners to be produced 
by means of wireless telegraphy, is, according to state- 
ments in the daily Press to be inaugurated to-morrow, 
when the “Campania” leaves Liverpool for New York. 


Simultaneous arrangements, it is stated, have been made 


for all the Cunard liners and those of other Transatlantic 
companies to publish the paper. Mr. Marconi returned 
from America last week, and when interviewed he stated 
that his latest experiments had been very successful, as ke 
had exchanged messages with both sides of the Atlantic 
throughout the passage, besides communicating with other 
vessels. It has even been settled that the paper will be 
devoted purely to Press purposes, and will not contain any 
advertisements ; possibly this feature will be developed later. 
Apart from the journalistic novelty, however, the elec- 
trical world will during the next few days watch with 
exceeding interest how far Mr. Marconi’s optimism is 
justified by the regular supply of wireless telegraphic 
messages over long distances. 


Electric Lighting Charges.—The following informa- 
tion, which we have received from Mr. W. C. P. Tapper, 
electrical engineer to the borough of Stepney, is of interest 
to all London inhabitante as establishing & new record for 
low charges for electrical energy. The charges now 
adopted by the Council are as follows: (a) for lighting 
(from June 1), 8d. per anit for the first 30 hours’ use of 
the maximum demand during each of the six months 
ending March, and for the first 20 hours’ use during each 
of the six months ending September, and 1d. per unit for 
all further consumption in each month; (b) for motive 
power at 480 volts and for all purposes other than lighting 
(as and from July 1), 1d. per unit. It will be seen from 
this that, acting on the advice of Mr. Arthur Wright, the 
Couacil are still rigidly adhering to the charge of 8d. per 
unit for the first period on the maximum demand system, 
but that they are reducing the charge for subsequent 
hours. For motive power, on the other hand, a uniform 
rate of 1d. per unit has now been established, which must 
be of very great value to manufacturers within the borough. 
The electrical undertaking at Stepney is one of which the 
inhabitants may well be proud. 

North-East Coast Engineers’ Institution.—Tho 
closing meeting of the twentieth session of the North-East 
Coast Institution of Engineers and Shipbuilders was held 
last week in the lecture hall of the Literary and Philo- 
sophical Society, Newcastle, Prof. Weighton presiding. 
The chairman announced that the following awards had 
been made to graduates for papers read before the 


graduates’ section during the nineteenth session of the 
institution: £2 to Mr. H. Bocler for his paper on 
“Rudders,” £2 to Mr. T. C. Fortune for his paper 
on “The Stresses Produced in the Working Parts of a 
Marine Engine,” £1 to Mr. P. F. Allan for his paper on 
„A Short Description of Street Railway Work,” £1 to Mr. 
A. E. Berriman for his paper on “The Growth of Auto- 
mobilism in Public Highways," and £1 to Mr. R. Robson 
for his paper on “The Comparison between Different 
Systems of Charging for Electricity." A discussion took 
place on Engineer-Lieut. E F. Baker's paper on “The 
Management of Belleville Boilers at Sea,” to which Lieut. 
Baker replied. Thanks were tendered to Mr. Jno. Tweedy, 
the retiring president, and tke retiring members of the 
council. 


Paris Metropolitan Railway.—The annual general 
meeting of this company was held last week in Paris, and 
the returns show a total income of £704,700, against work- 
ing expenses of £303,100. The amount paid as compensa- 
tion for the catastrophe last August was £46,000. The 
balance available for dividend and reserves was £174,200. 
The company is now working 204 miles of the 26 miles 
of line which will complete the first portion of the Paris 
Electric Metropolitan Railway. It has almost completed 
the construction of the Bercy power station, which will 
ultimately supply sufficient electric power for the whole of 
the line. The capacity of this station will be 14,440 kw.— 
say 20,000 h.p. In conformity with the requirements of 
the authorities, the company is renewing the whole of its 
rolling-stock, and is adopting an improved system of 
traction, whereby short-circuits will be made innocuous, 
The complete isolation of all electric machinery on the 
trains will be effected by the adoption of a system of 
multiple unite, so as to render harmless the current circu- 
lating in the channels under the trains. The new rolling: 
stock now being built will comprise 167 bogie auto-motors, 
28 bogie first-class cars, and 28 bogie second-class cars. 


Patent Returns.—The report of the Comptroller- 
General of Patente, Designs, and Trade Marks for last 
year shows that the number of applications received was 
28,852, a slight decrease over the previous year. This is 
exclusive of applications for complete patents after grant. 
of provisional, which numbered 9,187, as compared with 
8,510 in 1902. Of the applications, 17,820 came from: 
England and Wales, 1,509 from Sootland, and 419 from. 
Ireland, whilst of those received from abroad the applica- 
tions from the United States and Germany were in a large 
majority, though both show decreases. There was s 
marked increase in the applications from Japan. The fair 
sex nave, of course, invaded the field of invention, 583 
applications kaving been made by women inventors. The 
total receipts amounted to £248,924, against an expendi 
ture of £124,055. Although the applications for pro- 
visional outnumbered those for complete patenta, the former 
diminished, whilst the latter continue to show an increase, 
the record number of 6,634 being received during 1903. 
The electrical classes show the most conspicuous growth in 
accepted complete specifications ; regulating appliances, 
dynamo generators and motors, and measuring apparatus 
having increased by 42, 34, and 33 per cent. respectively, 
The number of inventions relating to means for signalling, 
or for controlling or actuating apparatus, by electromagnetic 
and other radiators (including wireless telegraphy), is more 
than double that in the previous year. On the other 
hand, galvanic batteries and electrolysis show a slight 
diminution. The subject of electric traction: on rails, 
which showed such immense progress the previous year, 
underwent only a slight further development in 1902, 
although the number of inventions relating generally to 


— — 


railway and tramway vehicles went up 9 per cent. There 
was a large increase in the number of inventions relating 
to steam-turbines. 


Radium.—Lord Kelvin delivered some observations the 
other day to a representative of the Westminster Gazette, who 
interviewed his lordship upon the theory advanced by Prof. 
Rutherford in his recent lecture, that radium as a new 
source of energy might account for the antiquity attributed 
to the earth by geologists. In regard to this, his lordship 
quoted the following remarks, lately published by him: 
“ But this leaves the mystery of radium untouched— 
Curie's discovery that it (perpetually?) emits heat at a 
ratio of about 90 centigrade calories per gramme per hour. 
If emission of heat at this rate goes on for little more than 
a year, or, say, 10,000 hours (133 months), we get as much 
heat as would raise the temperature of 900,000 grm. of 
water by 1deg. C. It seems to me utterly impossible that 
this can come from a store of energy lost out of the gramme 
of radium in 10,000 hours. It seems to me, therefore, 
absolutely certain that if emission of heat at the rate of 
90 calories per gramme per hour found by Curie at ordinary 
temperature, or even at the lower rate of 38 found by 
Dewar and Curie from a specimen of radium at the 
temperature of liquid oxygen, can go on month after 
month, energy must somehow be supplied from without to 
give the heat which gets into the material of the calometric 
apparatus." His lordship suggested that ethereal waves 
‘might in some manner supply energy to the radium while 
it was emitting heat to tke ponderable matter around it. 
He referred to the original discovery of radioactivity by 
Henry Becquerel, and paid a tribute to the Becquerel 
family for their research into ita mystery, and also 
eulogised Prof. Rutherford's new work on “ Radioactivity,” 
in glowing terms. 

Electro-Chemical Behaviour of Radium —A 
paper on this subject by Mr. À. Coehn appears in the Journal 
of the Chemical Society. The author remarks that radium 
cannot be deposited on a platinum electrode by electrolysis 
of solutions in alcohol, acetone, or pyridine, as the cathode 
shows only a temporary induced activity. With aqueous 
solutions, cathodes of different metals acquire only a tem- 
porary activity in presence of radium bromide solutions ; a 
mercury cathode, however, becomes permanently active, 
and when extracted with hydrogen bromide gives a per- 
manently active bromide. The D.P. required for the 
separation of metal (calculated from heats of formation) 
increases in the series Ca, Sr, Bs, but proceeds in tke 
reverse direction when amalgams are produced, so that the 
separation of strontium on mercury requires 0'2 volt more 
than barium, and calcium 0°25 volt more than strontium ; 
the latter difference is sufficient for the electrolytic separa- 
tion of these metals. These values are, however, for satu- 
rated solutions, and although the difference between: radium 
and barium should be greater than between barium and 
- strontium, it is not possible to separate these metals except 
with extraordinarily small current densities ; metallic 
radium is, however, precipitated by barium amalgam. 
Neither barium nor radium can be separated from aqueous 
solution on fused Wood’s metal. Metallic radium cannot 
be satisfactorily deposited on amalgamated platinum, but 
can be obtained on amalgamated zinc, the upper part of 
the rod being protected from oxidation by means of paraffin 
wax. By precipitation on a pure mercury cathode and 
dissolution in hydrogen bromide, a considerable increase of 
activity is obtained in the bromide. A silver anode was 
used to absorb the bromide ; this at first showed a greater 
activity than the cathode, but this was due only to induced 
activity, and disappeared at the end of 24 hours. The 
redissolving of the metallic radium in the solution from 
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which it is being deposited can be greatly checked by using 
methyl alcohol as the solvent in place of water. Metallic 
radium in the form of amalgam behaves like its compounds, 
in that the activity increases during several days to a 
maximum value. 


St. Marylebone Lighting.—When the Bill autho- 
rising the Borough Council to raise the purchase money for 
the electric lighting undertaking and to erect a generating 
station was before the House of Commons Committee, the 
Gaslight and Coke Company made abortive efforte to obtain 
an enlargement of the modified form of the Bermondsey 
clause included in the measure. As the result of the pro- 
ceedings before Lord Brougham’s Committee, however, 
some material alterations have been introduced. On behalf 
of the gas company the usual plea, that they might be liable 
to contribute to any deficiency arising out of a rival under- 
taking, was urged, and they were allowed a locus standi. 
Negotiations were then entered into, and alterations made 
to Clause 34. The first of these deals with the fixing of the 
charges for supplying energy. The clause originally pro- 
vided that the Council should annually fix the charges at 
such rates that, “so far as is reasonably practicable 
(having regard to any steps which the Council may decide to 
take to decrease the expenses or increase the revenue of the 
undertaking), the revenue for that year shall not be less 
than the estimated amount of the charges on revenue 
account and of the charges for interest and sinking fund 
for that year.” The words in parentheses have been deleted, 
the company contending that their elasticity would practi- 
cally defeat the provision. The next section of the clause, 
which makes exception to the one just quoted in the case of 
contracts entered into under special circumstances with 
particular consumers to supply electricity at prices fixed by 
the contracts,” has been altered so as to render it applicable 
only to contracts entered into for periods exceeding a year. 
The most drastic alteration, however, is the introduction of 
& provision, supplementary to the Bermondsey clause, direct- 
ing that the general borough rate shall not be debited 
with any higher rate of charge for street-lighting or other 
purpose using electrical energy than that charged to con- 
sumers. This, of course, prevents any deficit arising out 
of the supply to private consumers being met out of the 
public lighting rate. Gas interests are naturally elated at 
this result, which they regard as a valuable precedent ; but 
it is to be feared that such stringent provisions will 
seriously hamper the St. Marylebone undertaking. 


Slip-Rings for Cascade Motors.—The accompany- 
ing diagram shows a special arrangement of slip-rings for 


cascade motors introduced by Koloman V. Hando, and 
described by Josef Lówz in the Zeitschrift für Elektrotechnik. 
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The two motors are mounted on a common shaft, and have 
but one set, 5, of three slip-rings. Both the rotor, 12, of the 
primary motor and the rotor, 21, of the secondary machine 
are connected to the three alip-rings by means of the con- 
ductors, 33, while the stator winding, 22, of the secondary 
motor is connected with the three brushes resting on 
the sliprings through the switches, 4, to which latter 
resistances, 5, are attached. At starting the switches, 
4, are set so that the current in the rotor winding, 12, 
flows directly through the rotor winding 21, while that 
induced in the rotor winding 22 passes through the 
resistances. Hereupon the switches, 4, are reversed, when 
nearly the whole current from the rotor 12 is diverted 
through the resistance, 5, only the magnetising current of 
the secondary motor flowing in the rotor 21. Finally, the 
 Tesistance, 5, is gradually reduced, the current in the rotor 

21 being ultimately decreased to zero with the resistance 
short-circuited. The arrangement described dispenses 
with the necessity for a second set of slip-rings, thus 
*?conomising room, reducing contact resistance, and mini- 
mising attention. 


Heating Effect of the Radium Emanation —A 
paper on this subject is contributed to the Phil. Mag. by 
Messrs. Ernest Rutherford aud H. T. Barnes. The authors 
conducted experiments in order to determine how the heat 
emission of radium is connected with its radioactivity. For 
the measurement of the heat a differential air calorimeter 
and platinium thermometers were employed, diagrams and 
descriptions of which are given in the Magazine. The 
emanation was driven off the radium bromide by heating, 
and was condensed in a tube surrounded by liquid air. The 
heating effect of the radium, when first tested, had fallen 
and continued to fall for about three hours, when it reached 
a minimum of about 30 per cent., after which it gradually 
increased, reaching its original value in about a month. 
Complementary changes were observed in the case of the 
emanation tube, so that the sum of the heating effects of 
the radium and the emanation tube during the whole 
course of the experiments was always equal to that of 
the original radium. The authors therefore conclude that 
about 75 per cent. of the heat is not due to radium directly, 
but to the emanation and the active matter it produces 
(termed emanation X). It was found that the curve of 
diminution of the heating effect of the emanation is nearly 
identical with the curve for the loss of radioactivity, and 
hence supports the view that the heat emission is an accom- 
paniment of the expulsion of the a-rays. About 10 minutes 
after the removal of the emanation, the heating effect of 
radium is about 45 per cent. of the original; the gradual 
decay from this point to the minimum is due to the decay 
of activity of the “emanation X” left behind, and the 
curve was found to be similar to the decay to zero of the 
emanation tube after the removal of the emanation itself. 
The decay curves indicate three well-marked changes 
in the emanation X. In the first, half the matter is 
transformed in three minutes; in the second, half in 
54 minutes; and in the third, half in 28 minutes. 
These changes will be discussed in a later paper, but 
the authors now state that the first is accompanied by 
a-rays, the second is not, and the third is accompanied 
by a, B, and y rays. The proportion of the heat effect due 
to the radium is about 25 per cent.; that due to emanation 
and first change to emanation X, about 41 per cent.; and 
that due to the second and third change, about 34 per cent. 
The energy stirred up in the emanation is enormous, and 
the authors calculate that one cubic centimetre would 
liberate per hour from 1:25 x 10? to 1:25 x 106 gramme- 
calories, and that 1 grm. can radiate an amount of energy 
lying between 2 x 10" and 2 x 10!? gramme-calories. 


London Chamber of Commerce.— At the last meet- 
ing of the Electrical Trades' Section several matters of 
interest to the electrical industry were dealt with. The 
section considered and generally approved the provisions 
of the Supply of Electricity Bill—subject to slight modifica- 
tions on points of detail—as being a necessary measure, 
which will have the effect of removing the difficulties which 
have arisen in the past in the development of the electrical 
supply industry. The council of the Chamber subsequently 
endorsed the views of the section, and resolved to address 
the President of the Board of Trade, expressing the hope 
that, in view of the urgency of legislation on the lines 
of the Bill, the Government might see its way to grant 
facilities for its passage during the present session of 
Parliament. A discussion also took place with regard to 
certain draft regulations arising out of the report of the 
Departmental Committee on Electricity in Mines which it 
was suggested would affect the electrical industry gene- 
rally as well as the mining industry in particular, and 
might also become. the basis of future regulations affect- 
ing the whole electrical industry. A resolution was passed 
(and has since been confirmed by tke council of the 
Chamber) to the effect that the attention of the Home 
Office should be called to the matter with a request that 
any draft proposed regulations which may be under con- 
sideration may be submitted to the Chamber in order that 
the electrical section may have an opportunity of consider- 
ing the same and submitting their remarks to the Home 
Office before the regulations are put into force. The 
Valuation Bill as affecting electrical and other large 
industrial undertakings was also considered. Certain 
general objections were made to the Bill, more especially 
(a) that it is unsound in principle, that a great spending 
authority such as a county council should itself be the 
valuation authority ; (^) that the bodies which will control 
the assessments are themselves competing with traders; 
(c) that the valuation authorities will appoint expert 
valuere, and that there is no security under the Bill that 
the system of payment according to the amount of the 
assessment secured by their efforts will be discontinued ; 
(d) that there is no machinery by which a ratepayer can 
appeal to a competent independent court. It was agreed 
to co-operate with other sections of the Chamber in giving 
effect to the views of the section and bringing them before 
members of Parliament. The council of the Chamber 
subsequently referred the matter to its General Purposes 
Committee for early action. 


Alternating-Current Motors.—We referred recently 
to a serial article by Josef Léwz, appearing in the 
Zeitschrift für Elektrotechnik. A further instalment deals 
with multiphase induction motors, strenuous efforts to 
perfect which have been made, the author points out, 
notwithstanding the attention given to alternate-current 
commutator motors, with the result that improvements 
have been effected, especially in regard to starting up ands 
speed regulation. The author incidentally describes severa 
rotors expressly designed to enable starting with high 
resistance in the armature circuit, whereby this resistance 
is gradually or suddenly reduced when the normal speed 
has been attained. The Maschinenfabrik Oerlikon connect 
all armature conductors (see Fig. 1) to form a cage 
winding, through short-circuiting rings of high resist- 
ance. At the same time these conductors form a multi- 
phase winding having the special end connectors, g. At 
starting, this multiphase winding is open, being short- 
circuited through the ring, k, and contact arms, 7, only 
after the normal speed has been reached. Steinmetz pro- 
vides the rotor (Fig. 2) both with & cage winding, ?, and a 
special multiphase winding. While the beginnings of the 
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phase windings are connected through a closed ring, m, the 
end of each phase and a corresponding number of inter- 
mediate pointe in the windings are connected separately to 


special contacts, j, k, l, etc. At starting the multiphase 
winding is open, while as the normal speed is gradually 
attained it is short circuited through the ring, s, by 


successive steps. No special starting resistances are 
required with these motors, the resistance offered by the 


rotor winding serving instead. 


Compounding Three-Wire Machines. —In a recent 


issue of the Zeitschrift fiir Elektrotechnik there appeared a 
short article from the pen of E Rosenberg dealing with the 
above question. When machines designed to supply current 
to a three-wire network are provided with compound 
winding, it is generally necessary for the current carried 
by both outer conductors to pass through the main wind- 
ing. The machine shown diagrammatically in Fig. 1 has 


Fic. 1. Fic. 2. 


an auxiliary brush, b, mounted on the commutator, C, 
between the main brushes, B, and B.. It is usual, as here 
shown, to split the main winding into two parts, each con- 
nected to an outer conductor. If the current in the first 
outer conductor be J, and that in the second J,, the 


number of turns in each coil being 2 then tho magnetisa- 
tion in ampere-turns produced by the main winding is 

N N 

J, + 2 Ja. 
The division of the main winding is, however, not always 


convenient. For instance, if it were desired to parallel an 
ordinary compound machine with one arranged to supply 
to a three-wire network, it would be necessary, in order to 
connect the balancing wires, to couple the series windings 
of both machines in cireuit with the same outer conductors, 
Moreover, the divisions of the windings frequently presents 
difficulties, especially when it is a case of adapting a 
machine for the three-wire system. If, for instance, all 
series coile be connected in parallel, as is usual for heavy 
eurrents, the division can only be effected with & consider- 
able reduction of the efficiency. And since, after the 
division, only half the number of coils is connected in 
parallel, it follows that in order to prevent twice the former 
volume of current from passing, a resistance must be con- 
nected in parallel designed to carry an equal share of the 
current. In this case the loss due to the main winding 
will amount to double the normal, while by dispensing 
with the resistance or over-compound winding the fourfold 
loss would be incurred. The author proceeds to describe 
how the main winding may be connected unaltered in 
circuit with one of the outer conductors, the balancing 
being effected by a second main winding being in circuit 
with the middle wire. Fig. 2 shows the arrangement when 
the division of the voltage is effected by means of an 
auxiliary brush resting on the commutator, while 
Fig. 3 represents that patented by the Allgemeine 


~ 
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Elektricitats - Gesellschaft, in which case this division 
is made by an external choking coil whose ends 
are connected through slip-rings, with two diametrically 
opposite points of the armature winding, while ite centre . 
is connected to the neutral conductor. To obtain the same 


| effect as previously, this winding is provided witk half the 


number of turns contained in the main winding and con- 
nected in a similar manner. Its section is determined by 
the estimated amount of current required to balance. 
Assuming the current, J, which flows through the main 
winding, exceeds the current, J, in the second outer con- 
ductor, then an out-of-balance current, J; - Ja, will flow 
through the middle wire, its direction being opposed to 
that of J,. Further, if the main winding has N and the 


auxiliary winding À turns, the resultant ampere-turns 


will be 
N. J IN 
2 
Hence a precisely similar effect is obtained as by halving 
the main winding. The efficiency is not reduced by the 
auxiliary winding so long as the machine has a balanced 
load. Even with the outer conductor unequally loaded, 
the loss of potential caused by the auxiliary winding may 
be reduced to a very small amount by correctly proportion 
ing this winding, 
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been fitted with two incandescent gas lampe, and the base 
is protected by a neat elliptical guard kerb, this work being 
carried out by the Corporation staff. Side bracket arms 


LEICESTER CORPORATION ELECTRIC TRAMWAYS. 
(Continued from page 819.) 
Overhead Electrical Equipment. 


The overhead equipment has been designed and arranged 
with a view to obtaining the greatest possible immuni'y 


Fia. 26. —Laying Conduits in Painter Street at entrance to Power Station. 


have been used on one short length to the number of nine, 
each 17ft. 6in. long, also on the siding to the power station. 
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FId. 24.—Centre-Pole Construction opposite Midland Railway Station. 


from breakdown, also that the fittings should appear as 
artistic as possible. The design of the centre, span, and 
side bracket pole ornamentation is original, and was pre- 
pared by Mr. Mawbey in conjunction with the Leicester 
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F1G. 25. —Laying Conduits on Power Station Site. 


Art School.  Span-wire construction has been adopted 
generally, but where streets and roads are wide enough 
centre poles (Fig. 24) have been introduced. In the centre 
of the town where suitable attachments could be obtained 
poles have given way to rosettes, except at junctions, these 
being erected on poles throughout. Each centre pole has 


LAN 
Fic. £7. —Drawing-in Chamber for Cables, Painter Street, 


The poles are of two grades, A and B, the former being 
used on the straight, and the latter on the curves, at june. 
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tions and for anchorage. The respective weights of the 
poles are 840lb. and 1,180lb. The total length is 31ft., 
made up of three sections shrunk together. The poles are 
planted 6ft. in the ground, the foot resting on a concrete 
template 6in. thick, which in turn is bedded on 6in. of 
cement concrete, the space around the pole being filled in 
with cement concrete of suitable thickness to suit the 
nature of the ground. The pole bases, which aro of a very 
neat and truly artistic design, are 6ft. 6in. high, the greatest 


pointe. The connecting cable between the section and 
5 and the line is ?!/,'s, insulated with pure 
and vulcanised rubber, lead covered and double braided, 
and is carried from the pillar to special drawing-in boxes 
&t the foot of each of the section poles, and thence up the 
inside of the pole, the pole being bushed with gunmetal 
bushes top and bottom. From the top bushes of the pole 
the cables are carried out to the trolleys along the span or 
bracket, as the case may be, and served with P. and B. 


diameters being 16in. and 18in. respectively for the two | tape, & copper ferrule being sweated to the end of each 
sizes. cable and clamped into the section insulator. In the car 


The trolley wire is 90 B. & S. gauge throughout, except 
at the car depóte, which are wired with 1/0 ; and the span 
and guard wire are of galvanised steel 7/,, and ‘/,, respec- 


— —— —— «€ — — — 


depóts the trolley wire is carried in a neat pitch-pine 
troughing, running the entire length of the shed, and 
suspended from the roof trusses by wrought-iron clips. 
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FIG. 28. Distribution to Lines, Leicester Tramways. 


tively. Flexible bowstring suspensions and double insula- 
tion have been adopted throughout. Oneimportant feature 
aud advantage is that the trolley wire is with a few 
exceptions suspended over the centre of the track, a 
deviation of 3ft. only being allowed. “Aetna” insula- 
tion and line fittings of extra strong design have been 
used througbout, the insulator bolts being of drop- 
forged mild steel, screwed gin. Eighteen inch ears 
have been used on the straight and 24in. on the 
curves throughout, and special double and single 
pull-offa on all junctions and curve work, the distance 
between the bolt and the eye being Sin. Galvanised iron 
thimbles are employed wherever eyes have been spliced in 
either span, pull-cff, anchor, or guard wires, and straight 
under-running section insulators are fitted at each half-mile 
pection, the feeders being connected to the line at these 


The main car depót is supplied by a separate feeder direct 
from the power station, arranged so that when the rest of 
the system is shut down the depót may be run off the 
battery. Where the lines pass under railway bridges, the 
trolleys are carried in troughing suspended from the 
underside of the bridges in such a manner that it is 
impossible for a passenger even by leaning over the 
car rail to touch the “live” wire. The danger arising 
from telephone and other wires crossing over the routes 
has been thoroughly appreciated, and the engineer has 
adopted the course of having these removed wherever 
practicable, so that very little guard wire has been erected, 
this only occurring at some few points where the Post Office 
wires could not be dealt with in any other manner. Special 
arrangements were made with the Post Office authorities 
and the National Telephone Company, whereby the 
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Telephone Company have placed the whole, and the Post 
Office the bulk, of their wires underground.  Severalstacks 


of Post Office wires have been dealt with in this manner, 


including one of 21 wires on the London road, which ran 
parallel to the track for a distance of spproximately 
14 miles; another also of 21 wires on the Loughborough 
road, which extended for a distance of approximately one 
mile ; and a similar stack of seven wires on the Hinckley 
road, approximately 14 miles long. 

Four sizes of section and feeder pillars are used. These 
are fitted with white marble panels, which carry the various 
quick-break switches, kicking coils, and safety fuses for 
automatically disconnecting the overhead line in case of 
failure. 
board at the power station through automatic circuit 
breakers, which are set to cut out any one of the feeders 
should a short-circuit occur on any of the sections supplied 
by that feeder, thus ensuring that should a trolley wire 
break on any portion of the line, either the fuses in the 
nearest section pillars would “blow,” or the circuit breaker 
at the station would open, rendering that portion of the 
line dead. Each pillar is also fitted with a Garton lightnin 
arrester, and an ebonite panel carrying the test and 
telephone terminals. All holes in the panels are fitted 
with ebonite bushes and washers. A specially designed 
telephone shutter, operated by a separate key, has bean 
fitted to each piliar, arranged so that it is unn to 
open the pillars in order to use the telephone, the jack being 
inserted from the outside, thus obviating the danger of any- 
one accidentally coming in contact with the “ live ” fittings 
in the pillar when usingthe telephone. The telephone instru- 
ments are carried on the cars, one being supplied to each car. 
Two negative feeder pillars are erected to meet the present 
requirements, one at the clock tower and the other at 
Highfield-street, approximately 1,100 and 2,700 yarda 
respectively from the power station. All section and 
feeder pillars, and the poles up which the feeder cables 
have been carried, are bonded direct to the rails by a 4/0 
copper bond to prevent the possibility of their becoming 
“alive” owing to breakdown of the insulation at these 
points. 

The whole of the equipment, including poles, wires, 
section and feeder pillars, etc., has been supplied and 
erected by Messrs. R. W. Blackwell and Co., Limited, 
London; Messrs. Cort, Paul, and Cormick, a local firm, 
having, we understand, manufactured the cast-iron bases 
and collars for tke poles to the order of Messrs. Blackwell. 


Feeder Cables, ete. 

The whole of the cables in connection with this work 
have been supplied and drawn in by Messrs. W. T. Glover 
and Co., Limited, of Manchester. The stoneware conduits 
for the feeders and pilots are of the patent self-centreing 
type, with composition joints, and were supplied by Messrs. 
T. Wragg and Sons, Limited, of Swadlincote, the total 
quantity of conduits supplied being equivalent to about 
80,000 yards of single way. During the time that the 
puineipal routes were being laid a very large number of 
these conduits were required daily, and notwithstanding 
the stress placed upon them, this firm were always able to 
cope with the demand. The contractors for the cables 
state that throughout the whole of the work none of the 
cables have been damaged whilst being drawn through the 
conduits owing to any roughness of the same. The 
chambers are built of brindled bricks in cement, and made 
as water-tight and gas-tight as practicable. The work of 
laying the conduits (Figs. 25 and 26) and the construction of 
the drawing-in chambers was carried out by the Corporation 
workmen. The drawing-in chambers, arranged about 80 
yards apart, have been fitted with ventilating covers 
(Fig. 27), and designed with a view to securing ample room 
for inspection and work, and also to provide for future 
extensions. Bellmouths are built into the walls where the 
conduits enter and leave the chambers. Throughout the 
entire system the conduits are laid at the side of the track. 
The cables are single conductors, insulated with diatrine 
impregnated paper and lead-covered, jointed by means of 
lead sleeves wiped on to the lead of the cables. At 
intervals of approximately a quarter of a mile the lead 
covering of the cables is earthed to the rails by means of 
bare copper bonds, as a preventive against electrolysis, 


The feeders are connected up to the main switch- 


Two negative feeders have been carried out to different 
points of the system (Fig. 28), and are connected to the 
rails through special feeder boxes, having the necessary 
Board of Trade instruments mounted therein. , Each cable 
bears a brass label in every box, denoting its size, voltage, 
and termination. The sizes of the feeders range from 
‘1 square inch to 5 square inch, the total length being 
over 20 miles. A complete system of telephone and pilot 
cables is also drawn into separate ducts along each feeder 
route, and connected up in every feeder and section box. 
All lead-covered cables terminate in the basement of the 
power station, connection being made to the switchboard 
with fire-resisting cable of Messrs. Glover's latest type, as 
previously mentioned. The whole of the feeders and pilote 
were submitted to a pressure test of 1,000 volte alternating 
current for one hour, which proved in every way satis- 
factory. They were then tested for insulation resistance, 
and in each case gave infinity. 


(To be continued. ) 


CORPORATION OF LEICESTER TRAMWAYS STAFF 
DINNER, 


The Leicester Corporation electric tramways staff cele- 
brated the inauguration of the town’s new system of 
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traction, reported in a previous issue, by entertaining Mr. 
E. George Mawbey, M. I. C. E., borough and tramways engi- 
neer, and Mr. Frank W. Allen, A. M. I. C. E., assistant 
borough surveyor, at dinner at the Turkey Café on Thurs- 
day evening, May 19. Mr. T. Robert Smith, AM I. E. E., 
resident electrical engineer, presided, and was supported by 
Mr. W. Plant, resident engineer for the permanent way and 
buildings, and Mr. A. F. Lucas, the tramways manager. 

The menu card was chiefly remarkable for the humorous 
picture which ornamented its front cover. Accompanying 
ie a reproduction of the design, which, we understand, was 
executed by Mr. J. A. Diamond, architectural assistant on 
the staff. 

After dinner a framed photographic group of the tram- 
ways staff, suitably inscribed, was presented to Mr. Mawbey 
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as a mark of the esteem in which he is held by his co-workers. 
The enthusiasm which characterised the subsequent pro- 
ceedings reflected in a high degree the mutual feeling of 
good fellowship and esteem which has prevailed among the 
staff throughout, thereby adding to their efficiency as a 
body in the public service. 


TYPES OF DIRECT-CURRENT . LOW - TENSION 


SWITCHGEARS. 
BY W. E WARRILOW, A M.LE E. 


(Concluded from page 821.) 


When required for Colonial vse the cellular gear is con- 
structed for immediate service directly after unpacking and 
mounting in the station. Skilled erection is thereby obviated 
entirely, as the is practically complete on leaving 
the maker's vaa The general design ie similar to 
that described above, the method of supporting the main 
slabs presenting the only change. Fig. 20 indicates the 
manner in which the supporting slabs, forming the gear, 


BOARD-or TRADE PANEL. 


| 
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paring the developments of the two types, the danger in 
the early forms of high-tension gear necessitated immediate 
and radical alterations in its design. The successful opera- 
tion of high-tension stations to-day is mainly due to the 
improvements effected in suck switching apparatus. With 
the low-tension gear, however, no such powerful stimulant _ 
has been evident. The nature of the pressures controlled 
makes it a comparatively easy matter for work of poor 
character to pass muster. The connections behind the 
board can be made almost without regard to safety, as con- 
ductors of opposite potentials can be brought much closer 
together than in high-tension boards. The raising of 
pressures to 600 or 700 volte is certainly doing much 
towards improving the design of low-tension gears, both in 
the assembly of the panels and the construction of the 
fittings themselves. The persistence of a direct-current arc 
almost enforces the fixing of circuit breakers, ete., at the 
top of the gear, placed beyond all possibility of doing 
damage to the rest of the board.  Circuit-rupturing devices 
operating in a magnetic field, with carbon pointe, or with 
flare horns, are now in general use, and each type fulfils a 
distinct function on the majority of switchgears. 


EQUALIZER SWITCH 


Fie. 20.—Cellular Board, Direct-Current Type, for Export use. 


are tied together. Steel bolts, with large distance nuts 
and washers, securely clamp the horizontal slates up solid, 
and are then in correct register for sliding the division 
ieces into position. All contacts, switches, cut-outs, bus 
„etc., are mounted in position before packing, and the 
entire gear, or its sections, are designed to rest on brick 
piers, built on the switch platform. The packing and 
slinging of a single section are illustrated in Fig. 21. 
When it is difficult to obtain skilled labour abroad, or 
undesirable to send out fitters acquainted with the work, 
the advantages of this form of board become at once 
apparent. e engineer of the station, or his assistants, 
ean easily supervise so simple an operation as the unpack- 
ing of the various sections and mounting of them in position. 
When the loose instruments are connected up, the panels 
ean be coupled by cables to their respective dynamos and 
feeders, and the board is ready for immediate use. 

There are many other types of low-tension switchboards 
employed for rotary converters, sub-stations, and distribut- 
ing networks, but the author has been unable to obtain a 
representative selection of these. The foregoing examples, 
however, may be regarded as characteristic of the types of 
low-tension boards now commonly used. Unlike its high- 
tension colleague, the low-tension switchboard has not 
received the attention which its importance merits. Com- 


At the present time any marked alteration in the design 
of low-tension gears will be very doubtful, because engi- 
neers are of opinion that this section of power-house 
equipment should be installed at low cost. This statement 
is not meant to convey the idea of cheapness or shoddy 
work, but rather that manufacturers are guided by the 
designs and estimates of consulting engineers in construct- 
ing such boards. Considerable sums will be expended upon 
generating plant, as efficiencies in this direction are regarded 
of great importance. The switchgear, on the contrary, is 
almost looked upon as a necessary evil, and the less spent 
upon it the better. This indictment is hardly applicable 
so much to the switching apparatus as the manner in which 
the various fittings are assembled to form the complete 
gear. A light framing, with insulating panels of a minimum 
thickness, is considered a suitable medium upon which to 
mount the most costly switching and registering appliances. 
In many cases, of course, the method of support controls 
the design of the apparatus, which is arranged to bolt on 
the face of the panels with connecting lugs for the rear 
couplings. In attempting to elaborate on this arrange- 
ment, and thus produce a type of board of more solid 
construction, and without rear cable couplings, the difficulty 
of cost is at first apparent. Engineers think such a gear 
is an expensive luxury, and in comparing ite design and 


850 


THE ELECTRICAL ENGINEER, JUNE 8, 1904. i 


T with boards of other makes they are apt to overlook 
the advantages conferred by the use of such a board. In 
any industry a good thing is worth paying for, and gene- 

y commands a fair market price; but inferior goods, 
although they may answer the purpose, cannot convey the 
samo benefits as the first-class article. 

The design of low-tension gear now commonly used has 
had a successful career, and, excepting a few isolated 
instances, no notable burn-oute have occurred. Severe 


burns and heavy shocks have doubtless been received in 
their manipulation, but no really criminal evidence is forth- 
eoming to shake the present confidence of the industry in 
them. Improvements in insulating materials have con- 
siderably lessened the chances of fire behind the board, 
though the starting of an arc amidst exposed connections 
would probably lead to disaster. The cheap nature of 
boards with backs has occasioned a good deal of competition 
in their manufacture. This circumstance has done much to 


lower the standard of low-tension boards, as their construc- 
tion has drifted into the hands of firms who do little else 
than assemble the fittings of other makers on a framework 
of their own building. Gears can be run up in this manner 
at a very low price, and, in addition to delaying standardisa- 
tion, they stem the tide of any movement which has the 
raising of the level of auch switchgears for ite object. Until 
the voltages of supply are put up, and until engineers are 


prepared to recognise a more substantial construction for 


this type of apparatus, the present state of affairs will 
doubtless continue. The raising of pressures in high-ten- 
sion circles has quite debarred the introduction of inferior 
switching apparatus, while electricians are also avowed 
supporters of an efficient and expensive gear. It is to be 
hoped that some such change and support will also bring 
about marked improvements in the method of assembly of 
direct-current controlling appliances. 


POWER STATION DESIGN.* 


BY C, H. MERZ, MEMBER, AND WM. MCLELLAN, ASSOCIATE 
MEMBER. 
(Continued from page 790.) 
4. AUXILIARY MACHINERY. 

Importance of Auæiliaries.— A careful analysis of the repair 
and labour accounts of any power station, especially one where 
steam-turbines are installed, shows that a very large entage 
of the items are accounted for by the auxiliary machinery and 
apparatus. When we also consider that they represent about 
10 per cent. of the total power installed in the station, it is 
evident that in order to fulfil the essential conditions we have 
laid down it is worth while devoting considerable attention to 
the choice and arrangement of this apparatus. When a main 
unit is running the whole of the oorresponding auxiliary plant 
is operating at practically full load, whatever be the load on the 
main unit. As a consequence, the auxiliaries are responsible 
for about 15 per cent. of the total coal bill of the station—due 
regard, therefore, should be paid to their economy. Ona the 
other hand, the factors governing the design of auxiliaries are 
the same as those controlling the choice of the main plant — 
that is to say, they must provide as effectively as possible, 
firstly for the reliability, and secondly for the economy of the 
main supply. It is necessary to bear the relative importance 
of reliabili and economy in mind when considering which 
system to adopt, and to face the sacrifise of running economy 
of the auxiliary plant to & material extent if by so doing 
additional reliability is secured. Auxiliary apparatus generally 
may be divided Into (a) steam-driven auxiliaries, (b) electrically- 
driven auxiliaries. i 

Different Means of Driving Auæiliaries.— After making a 
careful balance-sheet of the respective merits of steam and 
electrically-driven auxiliaries, it will be found that it is 
impossible to lay down any hard-and-fast rule which will apply 
to all cases or to all classes of auxiliary machinery, partly on 
account of the widely different ounditions under which the 
machinery has to operate, and partly on account of the effect 
which the general design of the station has on this question. 
For instanoe, the American practice of omitting eoonomisers 
leads to the ee of steam-driven auxiliaries exhausting 
into feed-water heaters, while as economisers are almost 


universally installed in English and Continental practice, it 


follows that there is less gain to be derived from exhaust steam 
feed heaters.t To adopt electrically-drivep auxiliaries either 
involves that the capacity of the main generating units be 
increased by 10 per cent., or, as an alternative, that this 
amount of special generating plant be installed. In either case 
the cost of the additional generating plant must be debited 
against electrical auxillaries, as steam-driven apparatus merely 
requires the provision of the additional boiler capacity. 


e running account will be made up of the capital charges 


resulting from first cost, of the repairs and attendance charges, 
and of the actual cost of fuel. Iu considering these along with 
the question of reliability,] it is oonvenient to arrange the 
auxiliaries in a steam statioa under the following heads: (1) 
boiler-house drives—i.e., stokers, ooal and ask conveyors, 
economisers, and fans ; (2) circulating and air pumps; (3) feed 
pumps ; (4) exciters. | 


* Paper read before the Institution of Electrical ineers. 

T In this connection it may te noted that the installation of econo- 
misers offers more attractions with mechanieal draught than with 
natural draught ; in the former case the temperature of the flue gases 
at the base of the chimney need not be considered, and as a consequence 
they may be deprived of more heat. 

+ This, in the case of all electrical auxiliaries, is more a question of 
reliability of the supply of electrical energy to the motors driving the 
auxiliary plant than of the plent itself. 


D 
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Electricity v. Steam for Driving Auxiliaries.—Dealing with 
these seriatim : (1) It will almost invariably be found that, even 
apart from the question of reliability, it is best to adopt electrical 
driving for the machinery in the boiler. The units are small, 
and if steam driven wastefal of steam and expensive in repairs 
and attendance. (2) As to the circulating and air pumps, we 
are of opinion that here also electrical driving is preferable, 
save only in the case of stations having slow-speed reciprocating 
main engines, where the air-pumps may with a be driven 
direct from the main sets. The circulating pumps have occa- 
sionally to be situated some distance from 


e station, in which ' 


the main 'bus bars with a reserve battery ; (2) from separate 
generating seta; (4) from separate generating sets, with the 
addition of a connection to the main 'bus bars to meet emergency 
conditions. Of these (1) is the simplest method, the objection 
being that a total failure of supply stops not only the main 
units but the auxiliaries—thus extending the duration of the 
failure owing to the necessity of again starting up the auxiliaries 
before the main units can be got under way. The second 
alternative has the advantage that the auxiliaries can always be 
kept running even though the main plant be shut down. It 
is, however, more complicated than (1), particularly in an 


Fic. 11.— Diagram showing Complete Unit System for Operating Auxiliaries. A, ash-handling motor; AP, air pump; APM, air pump 5 


B, bus bar ; C, current transformers; CP 


irculating pump and motor; D, disconnecting link ; 


, exciter; EM, economiser motor; F, 


c 
motor ; G, main generator ; L, link fuses ; M, main oll switch: P, potential transformer; 8, stoker motor; S T, steam turbine; T, transformer. 


case electrical operation is especially advantageous. (3) The 
feed pumps are a more difficult problem. They operate at 
variable speed, whereas all other auxiliary plant in the station 
operates at constant speed. In addition to this, steam feed 
pumps have for years been standardised—their first cost is low 
and their reliability high. They are needed even when the 
boiler fires are banked, and when no plant is running in the 
Station; and though this last argument is admittedly not a 
welghty one, it would appear desirable to put down steam- 
driven fesd pumps for, at any rate, the first instalment of plant. 
That this system of having steam-driven feed pumps at the oom- 
mencements and electrically-driven feed pumps for extensions 
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FIG. 12, — Excitiny Circuit Diagram, Carville Power Station. 


has much to commend it, is evidenced by the fact that it has 
been adopted in many cases both in this country and abroad. 
Met of Electrically Driving the Auxiliaries.—From the 
above it would appear that at any rate the major portion of the 
auxiliary plant under the first three heads should be electrically 
driven,* and before proceeding to discuss the question of exciters, 
it may be as well to consider the best way of obtaining and 
applying electricity for operating the auxiliaries already dis- 
cussed. There are four obvious methods of driving electrically 


the auxillary machinery : (1) from the main ’bus bars ; (2) from 


* The balance of advantages would still further lie with electrically- 
driven auxiliaries if it were possible tc obtain efficient rotary feed and 
air pumps. There is no inherent difficulty in designing the former, 
‘and they have been installed in various places, 


| unit which they serve by connecting statio 


alternate-current station, as it involves the interposition of a 
motor-generator between the 'bus bars and the battery. The 
most flexible system is (3) especially when the station is of 
suffioient capacity to justify the ereotion of auxiliary 5 
units of reasonable size. There still exists the possible danger 
due to failure; this can either be met by the instalment of a 
battery or by taking current in emergency from the main 'bus 
bars on the lines of (d). This latter method offers many advan- 
tages, as it is preferable that the motors installed should be of 
the polyphase type. If polyphase motors be adopted, and if, as 
would appear desirable, steam fesd pumps are installed in the 
first instance, then as continuous current is required for exoita- 
tion both the feed pumps and exciters may be left out of con- 
sideration, and it is of leas importance than it otherwise would 
be to guard against failure of the polyphase auxiliaries. It is, 
therefore, justifiable, with the ultimate adoption of (4) in view, 
to start the first instalment of a power station with polyphase 
auxiliaries operated through stationary transformers from the 
main 'bus bars, without, for the time being, providing any 
alternative source of supply, the separate generating unit for 
operating auxiliary plant alone would not be installed until 
justified by the load. In other words, method (1) may be 
adopted in the first instance with the idea of ultimately 
arranging for (4). . 

The Complete Unit System as Applied to Auæiliaries.— There 
is a further possible method—an extension of the complete 
unit system—which possesses many attractions, though, so far 
as we know, it has not been used anywhere. It consists in 
driving the whole of the auxiliaries from the particular main 
transformers 
direct to the alternator terminals, these transformers being of 
sufficient capacity to operate air-pumpe, centrifugal pumps, 
stoker, induced-draught fan, and even, if desired, feed pumps— 
all in permanent oonnection through a switch with the main 
unit. In starting up, the switches controlling wi prs and 
centrifugal pumps may be left in and the field of the main 
generator excited. These auxiliaries would then start up with 
the main machine, just as 1f they were mechanically ooupled 
or geared to it. Flexible connections would be provided so 
that motors, feed pumps, or induced-draught fans oould be used 
as spares for other seta, but normally each main unit would 
deal with its own auxiliaries and would be independent of all 
others. The chief advantages offered are simplification and 
oonsequent saving in switchgear, and also, we think, increased 
reliability. It will be seen that the bus bars are protected 
from any failure of the stationary transformer by the main 
machine switch. (See Fig. 11.) 

Exciting Circuits. We come now to the question of excita- 
tion—one which has always attracted oonsiderable attention. 
Numerous attempts have been made to run each exciter from 
the main shaft of ita own alternator, but this method has not 
been generally adopted, chiefly due to the fact that in any 
variation of speed this variation and the variation of the exciting 
current have a cumulative effect on the 'bus bar voltage, and 
this eflect is heightened by the unstable nature of a small low- 
speed, direct-current machine. The authors are, however, of 
opinion that with high-speed engines, and more particularly 
with steam-turbines, any difficulties there are may be readily 
overcome, and that the simple arrangement of coupling the 
exciter to the end of the alternator shaft may be safely adopted. 
The modern practice of operating all switchgear electrically 
almost necessarily involves the use of a small battery. It is 
convenient to utilise this battery to excite the fields of the 
direct-coupled exciters—it may also be used as a spare to meet 
the possible fallare of one of the exciters. Such an arrange- 
ment carried outis shown in Fig. 12. Here two batteries are 
installed, from one or other of which the exolter field current 
is normally supplied, but should an exciter break down the 
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battery may be used for exciting the alternator direct. Two 
batteries are installed, so that there may be no variation of 
exclting voltage while one is being charged, and the batteries, 
in addition to supplying current for excitation and for operating 
the electrical switches, can feed the emergency lighting circuits 
throughout the station. 


5. SWITCHGEAR. 


Importance of Reliability of Switchgear.—K very engineer who 
has had experience in the operation of a large station appreciates 
of what vital importance it is that the switchgear should be 
efficient and reliable under all conditions. We have already 
pointed out that the maiu 'bus bars is one of the three places 
in the station where a junction must be made between the 
various units which, from the boiler-house to the switchgear, 
may be kept completely independent of one another. Switch- 
gear suitable for large power stations has only been recently 
developed, and on this account reliability of operation must be 
secured by a relatively heavy capital outlay. As the manufac- 
ture of high-tension switches and automatic protective devices 
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becomes standardised and better understood we may look for a 
reduction in first cost. In the case of switchgear it is capital 
expenditure only which affects economy of production, the actual 
charges for maintenance should not be high, and as for cost of 
attendance this does not vary much for different types, though, 
of course, undue complication increases the running cost. Oa 
account of the absolute crippling of the power station which 
takes place if there be any serious failure of the switchgear, 
it is certainly justifiable to take every precaution to secure 
reliability even at the expense of capital expenditure. Under 
the section Switchgear " we include not only the switchgear 
itself, but all electrical connections from the machine terminals 
to the main 'bus bars, aud from these to the outgoing feeders. As 
in other sections of a power station, reliability of supply is best 
met by adopting a systematic and simple design and by properly 
subdividing all apparatus. Proper attention to the former will 
also tend considerably towards the reduction cf capital cost, both 
in the first instance, and more particularly as the station grows— 
systematic design necessarily implying that due regard be paid 
to possible extensions. 


Features of Modern Switchgear.— The simplicity of the 
Ferranti single-phase board probably first directed the attention 
of engineers to the necessity for subdividing  high-tension 
switchgear from the machine to the 'bus bars, at the 'bus bars 
themselves, and from the 'bus bars to the outgoing feeder. 
Recent tendency in switchboard design“ seems at first sight a 
retrograde step in the way of complication. The extra compli- 
cation, however, is due rather to the fact that the system is a 
three-phase onet than that complication has been introduced. 
In fact, a modern board is practically a large Ferranti board 
controlled from a distance. Reference to the drawings of two 
switchboards which have recently been installed will facilitate 
discussion of the essential points. Figs. 15 and 14 show the 
arrangement of switchgear designed and adopted by the authors 
at Carville where B.T.H. switches are utilised, and Fig. 15 
shows that for the five North-Eastern Rsilway sub-stations 
where Westinghouse switches are used. Where large powers 
have to be dealt with—that is to say, where one awitch may 
have to open 10,000 kw. or more—the serious effect of the 
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failure of a switch and the consequent necessity for completely 
subdivided apparatus will be readily realised. In both of the 
above designs this sub-division is provided for not only 
between the various pieces of apparatus and connections, but, 
as may be seen from the drawings, also between the different 
phases of the main switch itself—in fact, the only place where 
two phases come together is in the potential transformer 
chamber. The whole board in each case is made of concrete* 
from Jin. to Gin. thick. In designing the switch-house building 
it is necessary that all material should be fireproof, and this 
applies not only to the building itself, but as far as possible 
to all apparatus installed therein. The exigencies of space 


* Bee Transactions American Institution of Electrical Engineers 
vol, xviii., *' The Control of High-Potential Systems of Large Power,’ 
by E. W. Rice, jun. See also ''Three-Phase Switchgear,” by A. C. 
Eborall, Enyinceriny, Sept. 25, 1903, ct seq. 

| Even if single-phase motors are largely introduced for traction or 
other purposes, it seems probable that three-phase generation and Cis- 
tribution will still be resorted to, on account of (a) cheaper machines, 
(^) cheaper and more easily insulated cables, 
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forbid a discussion of the details of each individual piece of 
apparatus, and as this paper deals more particalarly with the 
assembling of apparatus rather than its design, we can only con- 
sider the requirements to be met, merely referring to apparatus 
without attempting to describe it. 

Main Switches, —In designing the station buildings it was 
necessary to first decide upon the apparatus to be installed— 
in the case of the switchgear it is similarly necessary to decide 
upon the main switch, as the position of the terminals and the 
method of operation both affect the general lay-out of the gear. 
It is now recognised that oil switches are essential, and all high- 
tension circuits should be broken in this way, if only for the 
reason that opening the circuit under oil puts so much less 
stress on the cables and on insulation generally. The switch 
chosen should be capable of breaking any current which may be 
met with in practice. This practically means, in emergency, 
breaking the whole short-circuit capacity of the station. It is 
only, however, within very recent years that it has been possible 
to secure switchgear which will meet such a contingency. 
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Main ' Bus Bars.—The 'bus bars, in common with other parts 
of the switchgear, should not depend on fibrous or other com- 
bustible insulation. They may with advantage be of bare 
copper mounted on insulators, each 'bus bar being separately 
enclosed in an independent chamber. The object of complete 
sub-division here, as in other cases, is to as far as possible avoid 
any serious trouble spreading and damaging the switchgear as 


* [n America brickwork has been used for similar boards, but in the 
cases under consideration it was found that the adoption of concrete 
construction resulted in securing not only a cheaper, but, certainly, in 
many ways, a better job. The first board of this type was, so far as 
we know, erected in the power station of the Metropolitan Street 
Railway Company, New York, but there the complete sub-division 
referred to has been carried out in the case of the bus bars and the 
switches only. the connections themselves are not dealt with in the 
same way. Obviously the cost involved forbide that similar precau- 
tions be taken in small sub-stations. It is therefore necessary to 80 
arrange these small sub-stations with regard to the rest of the system 
that if a serious fault should occur in any one it is dealt with, not by 
switches in the sub-station itself, but by the gear in the power station 
or in some large sub-station. 

T Oil switches were first used for high-tension currents by Ferranti 
in this country, and by Messrs. Brown-Boveri in Switzerland. Lately 
they have been developed (especially for Jarge powere) by the General 
Electric Company of America, and also by the Westinghouse Com- 


pany. 
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a whole should the switch by any chance fail to break a short - 


circuit. 
(To be continued.) 


THE TUITION (?) OF ELECTRICAL ENGINEERING.” 
BY JAMES PIGG, ASSOC.MEMBER. 


As the ordinary session of this Local Section closed some 
time ago, this is not a paper in the ordinary accepted 
meaning of the term. The writer prefers to leave the 
eharacterisation to those who do him the honour to listen 
to it. 

Probably no subject has been debated so keenly as 
edueation, and, especially of late, the subject has been 
raised to the front rank of the questions of the day. 
Pessimists tell us that our educational system is less 
efficient than those of our competitors for the trade of the 
world, and that as a nation we are being handieapped by 
the inferior quality of the finished article turned out of our 
educational workshops. However this may be as a national 
result—and the conclusions offered are, in many cases, 


-debatable—the members of this Local Section of the 


Institution of Electrical Engineers, and especially those 
who have had the advantage of receiving their technical 
training in this building or that which preceded it, know 
and appreciate the good work that is being done in the 
North of England by the Durham College of Science, and 
how thorough is the training given. 

But alarmists are apt to forget that the training of the 
engineer, whilst itself of the utmost importance, is not the 
only factor in the problem put before us by modern inter- 
national competition. Cheap power has been termed the 
“key of wealth," and a review of the history of the world, 
and particularly of that of our own country since the 
opening of the nineteenth century, shows the truth of the 
aphorism. The development of the railway system during 
the last century, in which this district played so prominent 
a part, rendered possible the utilisation of our wide-spread 
coal deposits for manufacturing purposes to an extent 
altogether incomparable with previous use, with the result 
that our manufactures and over-sea commerce increased by 
leaps and bounds until we stood pre-eminent in this 
respect. At the very time, however, when railway trans- 
portation was beginning to effect such large changes in our 
industrial position, the discoveries of Michael Faraday were 
laying the foundations of most serious competition for us. 
These discoveries have rendered the use of what has 
been euphemistically termed “white coal” possible for 
industrial purposes, and systems of electrical transmission 
enable the power so developed to be conveyed to the centres 
of industrial activity. To the writer it seems as if the 
real contest will shortly be between rival systems for 
the transmission of energy. At present we seem to 
prefer to transmit our energy in a potential form, and 
provide means for transformation and retransformation 
to the forms in which it is required at the points of 
use, and there is no doubt whatever that enormous 
losses of energy result in the various processes incidental 
to this course of operation, besides the immediate expense 
attendant thereon. Such a system will, there is no 
doubt, have to compete with power obtained in other 
countries from more easily utilised sources of energy 
than we possess, and transmitted by means involving far 
less cost and waste than obtains in this country at 
present. The subject is one deserving the closest atten- 
tion of all, and particularly of those engaged in transport. 

My object, however, in appearing Sefore you to-night 
is not to offer so large a subject for your consideration, 
but to bring to your notice some of the advaniages of 
other methods of tuition than those in use in this and 
similar colleges. I refer more particularly to the method 
of tuition by post, which, if it precludes that intimate 
connection between teacher and student that the personal 
method of tuition permits, yet allows the former to prepare 
his theses in a calmer atmosphere than that of the lecture 
theatre or classroom, and is, or should be, conducive to that 
accuracy of statement which is so essential to the student, 


* Paper read Lefore the Newcastle Local Section of 


e I titution 
of Electrical Engineers, May 9, 
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and to the cultivation of the literary style that will interest 
him and rivet his attention to the subject. 

Probably the ideal method of bringing to your notice 
the advantages to be derived from such a course of tuition 
will be the reading of excerpts from the printed lectures or 
lessons constituting such a course. The writer, however, 

does not guarantee that other courses of this character are 

to be placed on the same level of excellence. The extracts 
are to be taken as representative of the course from which 
they are taken, and of that course only. 

Where material is so abundant as in the present case, an 
abstractor suffers from an embarassment of riches, and 
selection becomes difficult. Probably most of those present 
wil agree that a plain explanation of the phenomena of 
the propagation of electric energy along a conductor 
accompanied by mathematical illustrations will not be a 
bad beginning. | 


To the uninstructed the nature and character of electricity 
is a profound mystery, and as no p can be made in its 
study until this lack of knowledge is removed, the first and 
second lessons have been designed, to furnish the student with 
dorrect ideas of how the energy is generated, that is the result 
o molecular motion. 

* Allenergy, both mechanical and molecular, is the consequent 
of matter being moved. Motion is inseparable from matter, 
because the term motion means that some particle or mass of 
matter is in course of constantly swinging over a fixed point, or 
advancing from one point to another, along what is called the 
line of motion. 

‘CA body at rest cannot manifest energy, because energy is 
the result of matter in motion. A body in motion is a store of 
energy. For example: a small stone lying on the ground does 
not excite or alarm an observer, but a small stone in motion is 
dreaded both by men and animals, because it calls into action 
the consciousness of danger, as when a dog or bird is alarmed 
on seeing a stone approach, when thrown by a boy. The amount 
of energy stored in a body is greater with a high than a low 
velocity, but this must not be taken to mean that the energy 
stored in a moving body is doubled when the velocity is doubled, 
and trebled when the veloolty is trebled, for the energy varies as 
the squares of the veloolty. That is the letter V* with a small 
figure 2 near the top, and at the right-hand side of the 
letter, means that, whatever rate V stand for, it must be 
squared or multiplied by itself. If the velocity is bft. per 
second, then 5?—5x5—25 ; or if the velocity is 20ft. per 
second, then 20? — 20 x 20 — 400. 
particle of matter that can have a separate existence, stores up 
energy in the ratio of the squares of its possible velocities, just 
a8 the largest masses of matter do. The motion by which e'oc- 
tricity is transmitted is not mechanical. For example: when a 
current is transmitted, the conductor, cable, or wire does not 
move as a mass mechanically, but notwithstanding that, some- 
thing does move, or energy could not be transmitted through 
such & medium, and the something that does move is the 
molecules that make up the mass of the conductor, for it is in 
these that the energy, called the potential of the current, is 
stored. A fine example of the truth of these conclusions, is 
found in looking at a tramcar in motion with its load of 
passengers, for the conducting wire does not move and pull the 


car with a direct mechanical effort, and therefore as energy 


cannot be transmitted without motior, something must move, 
and this the molecules do. As no motion is observable in the 
conducting wire the mystery is, how is the energy of the 
current transmitted, for the oontact wheel of the trolley of the 
car only touches the cable, and it might be concluded that 
the vast power to run a car could not be transmitted through 
the motion of a molecule whose weight is almost infinitely 
small. This doubt, however, is removed when it is stated that 
a molecule, almost infinitely small, can be made the medium for 
the transmission of a current whose velocity is infinitely great. 
For instance, a small particle of matter whose weight is 


1 M 1 

„ amaS i h ae ] 
3,889,000,000 9f Erin, or the 2 228,000, O00, O00 
or about the three thousand nine hundred millionth of a grain, 
or the 27 billionth of a pound, is sufficient to transmit 1 h. p. 
continuously along the copper conducting wire that supplies 
current for running a tramcar. When the velocity of electricity 
is known, namely, 186,000 miles per second, or 186,000 x 5,280 
= 982,079,900ft. per second, there being 5,280tt. in one mile, 
the mystery is solved, as the energy varies as the square of the 
velocities, it is clear that with such a speed maintained, 
while the consequent energy is consumed, the solution ceases to 

be a wonder. l 

„The method employed for finding the weight of the particle 
should now be made known. To find the energy stored up 
in & moving mass or molecule, the following formula is used 


Vp. As has been noticed, Y? indicates the square of the 


of a pound, 


The molecule, the miuutest 


velocity in feet per second, W stands for the weight in pounds 
of the particle or mass, 2 g stands for twice the velocity a body 
acquires after it has fallen in space for a period of one second, 
and F stands for the foot-pounds of energy stored in the body 
that has acquired the velocity V. The following is the method 
for finding the fraction that stands for the weight of a particle 
that will at the given maintained velocity transmit a given 


power, a E = W. 7,000 is the grains in a pound. In 


this formula the letter g is equal to 32:2, the velocity in feeb 
per second a body acquires after it has fallen in free spaoe for 


& period of one second, and M is equal to the distance a body 


falls through in acquiring the velocity of g or 222. T is equal 


to the number of times the body will increase its velocity at the 
rate of 52‘2ft. per second, when falling a given distance, go 


: V. V : 
is equal to the mean velocity, and as 8 8 A it follows 


that W =F, for W is the weight of the body in pounds, and 


g 

F is the foot-pounds of energy stored up in the body when it 
has acquired the given velocity. Therefore, as 2 g is equal to 
64:4ft., and V is equal to 982,079,900ft., and a horse-power 
is equal to 550 foot-pounds per second, it follows that 
64°4 x 550 x 7,000 of a grain 64°4 x 550 
a mM LL ;:0B8.— 

982,079,900? 5,889,000,000 982,079, 900 

1 MN, 

K ＋ or the twenty-seven billionth o 
27,223,000,000,000 ^^ o wen y Ls pound: 
A llb. weight having a velocity of electricity gives out no less 
than 27,250,000,000,000, or 27 billions of horse-power, for 
W s 982,079,900? x 1 
V * 
J 2H Pp. vee *x 27,223,000, p. 
20 x 550 H.P., then Gd x 550 225,000,000,000 h.p 
From this it is evident that the mode of molecular motion called 
electricity is no longer a riddle, puzzle, or mystery, for it is 
subject to the laws of energy due to matter in motion like large 
masses of matter. 

„To still further enlarge the conception of the learner of the 
magnitude of the potential or power of electrical or molecular 
motion, suppose that the average consumption of coals to generate 
lh.p.in a steam-engine to be 40lb. per average working day 
of 10 hours, then the quantity of coals per day to equal the 
power a llb. weight would transmit if the molecular velocity 
of an electric current was maintained would be no less than 


ME = 486,125,000,000 tons, and as the 
average output of all the collieries in the world is about 
945,000,000 tons per annum, it would require the output of 
514 years to supply the energy that would give to a llb. 
weight the power it would supply in one day if it had the 
velocity of electricity maintained while doing work, for 
486, 120,000,000 _ 514 years. 

945,000,000 

** From all these facts but one lesson is learned—namely, that 
molecular motion accounts in a satisfactory manner for the 
origin of electric energy.” 


The doctrine of the conservation of energy is undoubtedly 
of the first importance to the earnest student, and an 
example of the luminous method of treatment of this 
subject cannot fail to be of considerable interest. 


“ The Conservation of Energy.” 


„There are two kinds of energy, namely, kinetic and 
potential Kinetic energy is that due to the motion of ‘a body, 
and potential energy is what a body would acquire if allowed to 
fall, or to be thrown by the exercise of a propelling force. 
Again kinetic energy may be defined as the power a body can 
apply, or the work it can do when its motion is arreated, and 
potential energy is the work or power a body could apply if it 
was allowed to fall or move by the force of something pressing 
it. When a stone is thrown upward by the hand, the elevation 
to which it rises is proportional to the square of the velocity 
given to it, for example: if the velocity was equal to 50ft. per 
second, the height to which it would rise would be as follows 


r, that is the square of the velocity divided by twice the 
9 

velocity a body acquires after it has fallen for a period of one 
second. This velocity is 52°2ft. per second, and twice 32:2 — 
64:4, therefore 04 = 38 82h. 

The velocity the body would acquire after falling 58 82ft. 
would be the same as that at which it was thrown upward by the 
hand. Calculations for potential energy are the converse of 
those for kinetic energy, for example with what velocity would 
a stone reach the ground after falling from an elevation in a 


spout of $8'82ft, Here 2 9 * 58˙82 = V. This means that if 
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twice the acceleration of gravity is multiplied by 38°82 the 
product will be equal to the square of the velocity as 
A/ 64:4 x 38 82 =50Ft. per second. Motion like matter cannot 
be annihilated, and motion like matter can be made to change 
its mode, for example, the molecular motion of electricity can be 
changed into that of heat or light, and all molecular motion can 
be changed into mechanical motion.” 


No one will deny the importance of Ohm’s law to the 


electrical engineer, and the following extract shows with 


what degree of accuracy and care the subject is treated. 


“ Ohm's Law." 
** A volt of pressure is defined by the Board of Trade as the 
unit of constant E. M. F. which propels through a circuit having 
& resistance of one ohm, an unvarying current of one ampere. 


According to Ohm's Law this is true for E = C accords with the 


Board of Trade definition, which clalms that one volt divided 
by one ohm is equal to a current flow of one ampere. The terms 
E M.F., electric pressure, and voltage, all have the same relative 
value. The terms current strength and amperage both mean 


the same thing. The letter R stands for ohms, hence R= O 


Volts 


Ohms 
„Although it is usually said the E. M. F. divided by the 
resistance is equal to the current strength, and yet the term 
electromotive force has no meaning until it is stated In volts, 
resistance has no meaning until it is stated in ohms, and 
current strength has no meaning unless it is stated in amperes. 
The Board of Trade definition of the unit of resistance is as 
follows: the unit of electrical resistance when taken at the 
melting point of ice, is equal to the flow of a current of 
one ampere forced with a pressure of one volt through a 
column of mercury 106‘3cm. long, and weighing 14°4521 grm., 
and of unvarying section. According to this definition, which 


is in harmony with the teaching of ohms, law s R or 


Volte 
Amperes 


‘Ohms Law provides three equations by which volts, 
amperes, or ohms may be found, when two of the three are 


given to find amperes R= to find ohms S-R and to 


find volts CR=E. Many beginners mistake current strength 
for watts, and to prevent this the following examples are 
given: suppose then the numerical values of E is 12, R is 2, 
and C is 6, then = 20-2 =6, and 6 -R- 2- 2, and 
CR=E=6x2=12. By these three equations nothing has 
been found but the missing factor in each case. To find then 
the watts of work or power be careful to notice that if the volts 
are 12 and the ohms 2, then 10 of the volte remains to do work 
for 12—2=10, and as the amperes formed were six in number 
then a current having a pressure of 12 volte, and a volume of 
six amperes, and a resistance of two ohms, has a current power 
of 60 watts, for (12—2) 6=60, or substract the ohms from the 
volts then 12—2=10 and 10x6- 60." 


It will be of interest to let you know what pains are taken 
to explain the relationship between work and power ; and 
the C.G.S. system, it will be found, is treated in the same 
lucid manner as those other subjects which have been 
already extracted. 


** Eleotricity, like all other manifestations of force, has to be 
measured, for without gauges of the work done and the power 
expended machines could not be constructed for the special 
uses to which they must be applied to do work with economy 
and efficiency. 

** The basis of civilisation consists of standard units by which 
all the members of a community transact their business. Work 
done and power applied in Great Britain is measured by foot- 
pounds per second, consequently the amount of work done is 
directly proportional to the height à given number of pounds 
are lifted, or the distance through which a given number of 
pounds of resistance are overcome, and inversely proportional 
to the time in seconds, for example, suppose 250lb. are lifted 
ó60ft. high by multiplying these factors together the product 
represents 250 x 560 — 90,000 units of work. We cannot estimate 
the value of the work done without the time, for 90,000 units 
of work may have been done in a second and then its value 
would be 60 times greater than if it had been done in a minute, 
and 3,600 times greater than it would have been had it been 
done in one hour, or 86,400 times greater than it would have 
been had it been done in 24 hours ; suppose then it had been 
done in 20 seconds then the value is — 
per second. The Empire of-Great Britain is the largest on 


means = Amperes. 


= Ohms. 


= 450 foot-pounds 


earth and the population is about 500 millions, and yet we. 
cannot as a nation do as we like, for we must for the purposes 
of an immense trade keep in touch with the discoveries of other 
nations and adopt the terms that are generally accepted for the 
mutual good of all, and as the standards of measure for elec- 
tricity for example are French they must be learned by the 
Student of Electrical Engineering. 

** What is called the C.G.S. unit is only employed in making 
calculations for comparatively feeble currents of electricity, it 
should nevertheless be explained. C then is the initial 
letter for centimetre, G for gramme, and S for second of time, 
this combine of letters is called the Centimetre Gramme Second 
unit, just as the foot-pound per second might be called the 
Foot Pound Second unit. The C.G.S. unit is also known as the 
Erg or the Dyne. The unit, however, that should be learned 
first is the joule. This unit is really the mechanical equivalent . 
of the British unit of heat, or the amount of heat that will raise 
the temperature of llb. of water ldeg., and is the mechanical 
equivalent of 772 foot-pounds of work. The French unit of 
heat is so much leas than the British that its mechanical equiva- 
lent is only equal to a little less than 7578 of a foot-pound, 


really it is equal to E 75720 + volts multiplied by amperes 


give watts, and the volt, the ampere, the ohm, and the watt, 
are each equal to one joule. Ina horse-power there are 550 
British foot-pounds per second, and in an electrical horse-power 
there are 746 watts, consequently 746 x “75726 = 550 foot-pounds 
per second." 


In a lecture headed The Factors of Energy and the 
Static Charges of Armature Cores,” we find familiar matters 
treated in such a way as to 


*, , . What is true of large visible masses of matter, is 
equally true of molecules and atoms, consequently large and small 


masses of matter are alike subject to the law of M =F, 


g 

* The application of this equation or balance to find electrical 
powers is of great practical value, as by it the electrical units 
are made understandable. For example: Sup a stream to 
be 16ft. wide and 3ft. deep, and the velocity of the water to 
be five miles an hour, then, if the transverse section of the 
stream, which is 16x3=48, be taken at lft. in length, 
we can reason that a mass of water equal to 48x1=48 
cubic feet is in course of being moved with a velocity of 
7'554ft. per second. For if the velocity of the stream is 


five miles an hour, that is equal to 2% 5:280 _ 440ft. per 


minute, or KOSTEA, per second. Then the energy stored 


up in 48 cubic feet of water, moving with a velocity of 7:3534ft. 
per second, is, when the weight of a cubic foot of water is taken 


at 62-51b., equal to 8 W 7554 x x 48 x 62°5 _ 9 505-6 


g ; 
foot-pounds. This result does not, however, correctly repre- | 
sent the energy of the stream. It would be true fora single 
mass whose weight was equal to 48 x 62:'5=3,000lb., but this is 
not a single mass, but a continuously running stream ; and as 
what is true of one stream is true of all streams, the rate of the 
flow per second must be introduced as a factor, for this is not a 
question of a single mass, but of 7:551 masses flowing per 
second. This being so, the energy delivered by that stream. 
per second is equal to 2,505:6 x 7:554 18,5765, or the weight 
of water delivered per second being equal to 48x 62:5 x 7:534 


=22,002Ib., then V. W 7:55 x 88 x 22,002. 15 376· S foot- 


g 64 
pounds of power per second. Let the square of the velocity, 
7:554? —55"786, represent 557786 volts of electrical pressure, 
and let the weight in pounds of ift. of the stream represent 
48 x 62:5 =3,000 amperes, then we could not find the power of 
the stream without the coulombs or number of ampere waves 
per second. By this illustration we learn that the volt is the 
unit of eleotrical pressure, the ampere is the amplitude or 
volume of one electrio wave, and the coulomb is the unit of the 
number of waves per second. It is, therefore, evident that the 
energy of the electrical waves, like that of fluid streams, can 
only be measured by introducing the factor of time, whioh, in 
the case of electrical energy, is called the coulomb. In ordinary 
practice the current volume of electricity is expressed in amperes, 
and the coulomb is not, therefore, introduced. Molecules, like 
large masses of matter in motion, are subject to resistence, 
and the electrical unit of resistence is called the ohm. The 
chief cause of electrical resistence arises from the conversion 
of electric into heat energy. The amplitude of heat waves is 
greater than the electric ones, and when a conductor is too small 
to permit the free passage of an electric current, the ampere 
waves enlarge and at once become heat waves, and in so doing 
reduoe the electric flow. Another resistance is generated by 
stat iq charge or the storing up of inside work in a moving mass. 
All masses of matter when moved store up inside work, or 
more correctly, a static charge. For example: when a shot 


S56 
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leaves a gun, it moves to its destination by the static charge it 
received from the blastof the explosion inthe gun. Astone thrown 
moves by the static charge it received from the hand of the 
thrower. A flywheel equalises the movements of an engine by 
alternately taking up and giving up its statio charge. A locomo- 
tive engine and its train furnish a fine illustration of taking up 
and giving up a static charge. Instinct teaches men and the 
lower animals that it requires considerable force to set an inert 
mass in motion. When a locomotive engine attempts to suddenly 
set a heavy train in motion, the wheels often slide or slip on 
the rails, and it requires a considerable amount of time for it 
to increase the speed to the required velocity, as during the 
time so occupied the mass is storing up the static charge, that 
, is the equivalent of the speed and weight. The following 
example shows how the static charge is caloulated : How many 
foot-pounds of inside work or static charge will be taken up by 
the mass of an engine and train that weigh 200 tons, and attain 
a velocity of 60 miles an hour on a level road. Sixty miles an 
hour are equal to 88ft. per second, and 200 tons are equal to 
2,240 x 200 = 448, 000Ib. : Therefore, as 
2 „ ea no 58,871, S12lb. 

This means that the statio charge reaches its maximum when 
the maximum speed is attained. The distance the train will 
run after the steam is cut off, is if the coefficient of traction is 


Jolb. per ton as follows : 55,871,512 


15 5 200 5 5,2860 "mee 


„Molecules like large masses take up static charges or 
accumulate inside work that is measured in what is called 
Farads which unit is equal to a volt, namely, ‘73735 of a foot- 


und. 

* Molecular inertia is the cause of the statio charges that 
Bet up the current resistance in electric conductors, and is known 
as contra electromotive force. The static charges of water 
waves can be well seen in their behaviour when running up and 
breaking on a sea beach. . . when the stones, pebbles, 
and shingle on a beach stop and retard the up flow of a wave 
. . . the upper stratum of the wave advances with its 
Statio charge . and ultimately &o overlaps the foot of 
the wave, as to break over it, and leap before it in wild fury. 
When a wave is retarded in its advance, a portion of its pressure 
is converted into volume, and further on it will be found 
that electric waves are modified in the same way under like 


conditions, 
d ( To be continued. ) 


TRADE NOTICES AND NOVELTIES. 


Dynamo Stampings. 

Messrs. Franz Meguin and Co., Limited, Dillingen-on-Saar, 
Germany, have recently issued a new illustrated catalogue of 
their perforated metals and dynamo stampings. We have 
received a copy of the English version of this catalogue from 
Mr. Andrew Brown, 110, Cannon-street, London, E.C., the 
firm’s sole agent for the United Kingdom. Particular attention 
is called to a table on p. 12 showing the equivalente of the 
English and German zinc gauges in decimals of an inch, and 
also in millimetres with weights per square foot. This and 
other tables given should prove especially useful. We under- 
stand that Mr. Brown has been appointed London and district 
agent also for Messrs. G. B. Smith and Co., Glasgow, makers 
of iron and steel roofs and buildings and contractors for con- 
structional work of all kinds. 


Ventilating the House of Commons. 


** Facts Relative to the Ventilation of the House of Commons, 
is the title of a booklet published by Messrs. Matthews and 
Yates, Limited, Standard-buildings, City-square, Leeds. No 
attempt is made in this booklet to deal with the subject exhaus- 
tively, a defence of mechanical methods of ventilation being 
rather the aim. Incidentally we are told that the whole of the 
committee rooms and lobbies in the House of Commons are 
now fitted up with the above firm’s ‘‘Cyclone” electric fans, 
and that the pressure fan they have installed for ventilating the 
debating chamber is also driven electrically. 


Miniature Are Lamps. 


The Union Electric Company, Limited, 151, Queen Victorla- 
street, London, E.C., have recently issued a pamphlet dealing 
with their Miniature" arc lamps, which, it is claimed, have 
now been perfected, uot only for direct and alternating currents, 
but also for very long burning. The lamps are made both for 
indoor and outdoor use, and of 14, 2, and 24 amperes capacity, 
requiring respectively 150, 200, and 250 volts per lamp on the 
supply main. 

Water-Level Alarm Apparatus, 


A leaflet which we have recently received from Messrs. Gent 
and Oo., Limited, Faraday Works, Leicester, describes the 
firm’s patent watertight contacts for use with water - level 


alarms. These latter are made for indicating high, low, or 
both high and low water, being arranged so that the bell which 
gives the alarm can be atopped ringing, but the signal showing 
that the water has reached the mark cannot be replaced until it 
has again fallen below the high-water mark or risen above the 
low-water mark, ae the case may be. Thus, while preventing 
the batteries running down by the bell continuously ringing, 
the arrangement avoids the danger of the attendant resetting 
the signal without stopping or starting the pumps. Messrs. 
Gent and Co. also make indicators and recorders for showing 
the rise or fall of the water inch by inch as it may oocur. 


Condensing Plant. 


From the Mirrlees-Watson Company, Limited, Glasgow, we 
have received a binder for filing articles on condensing plant, 
etc., published by the firm. The first of these articles which 
is included describes and illustrates the surface-condensing 
plant installed at the British Thomson-Houston Company's 
Works, Rugby, to work in conjunction with a 500-kw. Curtis 
turbine. The tests taken after six months’ working, without 
any preliminary preparation or cleaning, show exoellent results. 


Multi-Burner Nernst Lamps. 

We note that the Allgemeine  Elektricitüts-Gesellschaft, 
Berlin, have now introduced a multi-burner Nernst lamp, or 
combination of three model A Nernst lamps within one fitting 
of elegant design, as shown herewith. Either vertical or hori- 


Multi-Burner Nernst Lamp, 


zontal burners can be used with this lamp, which is intended to 
replace aro lamps when extra uniform diffusion of light is 
required, or where it is desired to dispense with the frequent 
renewals of carbons. It can be provided with a switch to enable 
the burners to be switched on separately at will, according to 
the amount of light required. 


Dead-Beat Moving-Coil Instruments. 


Messrs. Nalder Bros. and Thompson, Limited, 34, Queen- 
street, London, E.C., have just issued a new edition of their 
catalogue Section II., which, we note, has been revised and 
extended. This section is devoted to the dead-beat moving. 
coil instruments which the firm has specialised with such con- 
spicuous success. Some improvements have been introduced, 
more especially in regard to the mounting of these instru- 
ments. For instance, on p. 12 an illustration is given of a 
sector instrument fitted to an angle bracket (30deg. from 
vertical); also of a double-dial illuminated pattern instrument 
supported from below, while another is shown attached to a 
hinged bracket, all of which arrangements allow of subsequent 
adjustment for convenience of reading. On another page an 
edgwise instrument is shown attached to a swivel bracket. 
Considerable space is devoted to portable standard instruments, 
combined testing sets, motorcar instruments, and shunts for 
ammeters. Some interesting views of the machine shops at the 
firm's Dalston works are also included. 


Photo-Printing Apparatus. 


The process of photo printing by electric arc is very fully 
described and illustrated in a list published by Messrs. B. J. 
Hall and Co., 39, Victoria-street, London, S. W., sole makers of 
the patent cylindrical electric light copylng apparatus associated 
with their name. 

Electric Cranes, ete. 


Messrs. Jessop and Appleby Bres., Limited, 22, Walbrook, 
Cannon-street, London, E.C., have recently issued a new 
edition of their pamphlet relating to electric cranes of standard 
and special types, electrically-driven winches, lifts, concrete 
mixers, and piledrivers. There seemg no limit to the useful 
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applications of the electric motor; new fields are constantly 
being opened to it. Concrete mixers aud similar machines 
constitute one of these fields, and the pamphlet under notice 
Includes illustrations of several novel installations of the kind. 
One is an electric travelling concrete mixer, the convenience 
of which is at once apparent, while another illustration shows 
& fixed mixer with continuous feed and delivery. Reference 


may also be made to a magnetic lifting overhead travelling 


crane, specially designed for service in street works. Full par- 
ticulars are given in each case, besides some useful notes and 
general information, whereby the value of the pamphlet for 
reference purposes is enhanced. 


. ——— 


THE DICK-KERR HIGH-TENSION OIL SWITCH. 


day commercial requirements of high-tension currents for the 
transmission of power, has brought prominently forward the 
necessity of providing suitable and reliable apparatus for hand- 
ling these currents with safety. Soundness in design and care 
in construction are absolutely essential, for the slightest weak- 
ness or defect may disable the system of supply and lead to 
most serious resulta. 


* M 
The Dick- 


The high-tension oll switches which Dick, Kerr, and Co., 
Limited, have placed on the market possess some novel 
features, and as they are being largely used on systems at home 
and abroad, a short account of their construction and method 
of working, for which we are indebted to the above firm, should 
be of interest. The switches are supplied singly or in multiples 
to suit any number of phases, and may be operated auto- 
matically. Referring to the acoompanying illustration, the 
main terminals for connecting the cables are secured to vertical 
rods, which are highly insulated with mica sleeves and 

roelain insulators with large creeping surface. They are held 
lu tion by substantial insulators securely fixed to a cast-iron 
webbed plate which is bolted to the cast-iron frame. This plate 
acta as a cover to the oil-box which surrounds the switches. 
From the lower ends of the vertical rods depend the copper 
jaws which engage the switch blade. The switch blade is 
carried horizontally in a heavy porcelain insulator and attached to 
a turned steel rod, which is secured at the upper end to a cross- 
head, guide rods, and weight. The switches are enclosed in a 
large oil-box, which may be lowered by means of a winch 
attached to the frame. The oil-box is lined with impregnated 
material and fitted with fireproof partitions, consisting of marble 
or other suitable material, for separating the various switches, 
and when the box is fixed in position it entirely encloses the live 
vontacts of the switch. It is also dust-proof and oil-tight. An 
vll⸗ gauge is fitted to the side of the box by which the height of 


oil in the box may readily beobserved. The top of the cast-iron 
frame is provided with columns for supporting the trip gear, 
weight, aud horizontal cross-head, from which depend the 
vertical rods which are attached to the switch blades. The trip 
gear is attached to a series of links which connect up through 
oranks to the operating handle mounted on the switchboard. 
To close the switch, the handle must be forced down until the 
spring bolt locks. This motion raises the weight and cross-head 
and closes the trip gear and switch. The switch may be opened 
by withdrawing the spring bolt and raising the switch handle. 
On releasing the handle the trip gear is immediately brought 


į into action ; the weight falls smartly on the cross-head and 
| throws the switch blades out with a quick break action. 


In 
addition to the ordinary operating handle, each switch is pro- 
vided with an emergency throw-out. This takes the form of a 
solenoid attached to the frame of the switch, the armature of 


| which actuates the trip gear. The local circuit for operatin 
| the solenoid is closed by a small press-button switch pisoed 


The rapidly increasing and extensive application to present- - 


immediately above the main switch handle on the board. These 
switches may be fitted with automatic overload and no voltage 
release. 

For larger work a special type of oil-break switch similar in 
design to the foregoing is manufactured, which is operated by 
motor. This does away with the link and orank gear whic 
connects the switch to the switchboard. In place of the switch 
handle on the board are two small press-button switehes marked 


Kerr High-Tension Oil Switch. 


‘on and off. These are joined up by clockwork and relay 
through a local circuit which starts and stops the motor. The 
motor is provided witha fly wheel and gearing; the gearing actuates 
a vertical rod which engages the trip gear for releasing the 
weight placed above the switch frame. The motor and gearing 
are made in the most compact form, and fitted neatly under 
the switch frame, while the clockwork and relay are fitted at 
the back of the switchboard behind the press-button switches. 


PERSONAL. 


— 


The Gloucester City Corporation have increased the salary of Mr, 
W. H. Bache, city electrician, by £50 a year as from April 1 last, and 
will also allow him to take two pupils. 

Mr. D. H. Simpeon, an assistant at the York Corporation electricity 


works, has received a special appointment as superintending engineer 
under Messrs. Davidson and Oo., engineers, of Manchester and Belfast. 


Mr. C. F. Butler, A.M.I.E.E., of the County of London Electric 
Supply Company, Limited, has been appointed managing engineer to 
the Hertford power station of the North Metropolitan Electrical Power 
Distribution Oompany, Limited. 3 

The Rotherham Corporation have increased the salary of the elec: 
trical engineer, Mr, E. Oross, by £50 per annum. 


868 
THE 


ELECTRICAL ENGINEER. 


Published every Friday 
riese Threepenee; Post Free, Threepenee Halfpenny 


Editorial and Publishing Offices: 
189-140, SALISBURY COURT, FLEET STREET 
LONDON, E.C. 


Notes 841 Institution of Electrical 
Leicester Corporation Electric Engineerrs q 862 
Tramways ......csceceesscesees 846 | Southwark Electricity Supply 862 
Corporation of Leicester Tram- —— | Appointments Vacant ....... .. 865 
ways Staff Dinner.......... . 848 | Hull Accounts |.................. 864 
Types of Direct-Ourrent Low- | | Burton-on-Trent Accounts ... 864 
Tension Switchgears......... 849 | Barrow-in-Furness Accounts 864 
Power Station Design ......... 850 | Forthcoming Events 864 
The Tuition (*) of Electrical Companies’ Meetings and 
Engineering 858 Reports q . 865 
Trade Notices and Novelties 856 | Liens Registered .. 865 
The Dick-Kerr High-Tension Oontraets for Electrical 
Oil Switch.. q 857 Supplies oos soso oso .. 866 
Personal ......................... - 857 | Traction Notes .. 867 
Municipal Management or Lighting Notes. .. 870 
Mismsanagement.............. 858 | Provisional Patents, 1904 ... 873 
Correspondenoe .................. 859 | Oompanies’ Stock and Share 
Fiftequida ...................... « 859| Dutt ro . 875 


Questions and Answers....... . 869 


Traffic Returns a.a. as o s mes =- 876 


TO CORRESPONDENTS. 

All Rights Reserved. Secretaries and Managers of Companies 
are invited to furnish Notices of Meetings, Issues of New 
Shares, Installations, Contracts, and any information 
connected with Electrical Engineering which may be 
interesting to our readers. Inventors are informed that 
any account of their inventions submitied to us will 
receive our best consideration, 

All communications intended for the Editor should be addressed 
C. H. W. Braas, 139-140, Salisbury Court, Fleet Stree, 
London, E.C. Anonymous communications will not be 


i TO ADVERTISERS, 

Advertisements should be addressed to the Publisher, 189-140 
Salisbury Court, Fleet Street, E.C., and should reach him 
not later than noon of Thursday. Special Terms for 
a series cam be arranged on application, 

SITUATIONS WANTED will be charged at three words for 


One Penny (prepaid and net), with a minimum charge 
of Sixpence. 


TO SUBSCRIBERS. 

“THE ELECTRICAL ENGINEER” can be had by Order from 
any Newsagent in Town or Country, and at the various 
Railway Stations; or it can, if preferred, be supplied 
direct from the Office on the following terms : 


5 months. 6 months, 18 months. 
United Kingdom ° œo o œ 22 3s. 3d. — 68. 6d. — 15s. 0 
Other Places... oa o me o œt ome oas es bs. 6d. — 10s. 6d. xd 21s. Od. 


(Post Free, Payable in Advance. ) 


Cheques, Post Office and Postal Orders for Subscription 
and Advertisements should be made payable to 
C. H. W. Bicas, 139-140, Salisbury Court, Fleet 
Street, London, and be crossed “ Union Bank.“ 


THE ELECTRICAL ENGINEER, JUNE 8, 1904. 


MUNICIPAL MANAGEMENT OR MISMANAGEMENT. 


Elsewhere in this issue will be found a report of a sub- 
committee appointed by the Electric Lighting Committee 
of the metropolitan borough of Southwark, which was 
appointed to enquire into the general working of the 
electric lighting undertaking which supplies the old 
district of Newington, one of the four districte forming the 
Southwark borough. As this report is likely to seriously 
injure the professional career of the resident engineer, we 
have reproduced it in full as an example of municipal 
management. With the reply from the engineer, which 
we also reprint, one is able to form an opinion of the com. 
petency of all concerned. In the first place, it is well to 
remember that the local conditions in Southwark are 
exceptional. The electric lighting order only applies to one 
quarter of the borough, and it is yet to be decided how far 
the profit or loss on the undertaking is to be confined to the 
district served, or spread over the whole of the ratepayers 
of the borough. Up to the present there have not been 
any profits to distribute, and the returns have not been 
sufficient to meet the repayment charges on the municipal 
loan. These, therefore, fall on the rates, and the matter 
then has to be considered by a Council, three-fourths of 
whose members represent ratepayers who have to contribute 
to the support of an undertaking from which they derive 
no immediate benefit. In the course of a year or so this 
position may be exactly reversed, but the conditions are 
such that party feeling is aroused, which should have no 
voice in the control of a commercial undertaking. After 
the last elections, therefore, a sub-committee was appointed 
by the Electric Light Committee to look into the management 
of the undertaking. It consisted of six members, four of 
whom were entirely without experience in electric lighting 
matters, as they had not previously served on the 
committee. Their report is unique in thie respect, as in 
its ignorance both of humour and of the English language. 
We are concerned chiefly with the technical ignorance 
displayed, and also with the want of business knowledge. 
For instance, on the question of charging, the sub-committee 
had to deal with the price of electric light, which is supplied 
in the borough on the maximum demand system. This 
the committee seemed to think should be replaced by a 
uniform price for current. The engineer was able to 
show that the long-hour consumers were practically 
satisfied with the price, and that the complaints 
came chiefly. from the short-hour consumers, whom in 
many cases it is unprofitable to supply. Surely it 
would have been better for the committee to have looked 
into this question of system of charges rather than condemn 
it, presumably because they individually will not take the 


‘trouble to understand the matter. The same remark applies 


to the regulation of voltage. The complaints made were 
generally on the grounds that the lighting was not so good 
as incandescent gas lighting, and a large number of com- 
plaints were considered when the voltage regulation was 
well within the Board of Trade limits. The real test of all 
these complaints is that of the number of consumers who 
have discontinued the supply. These, the engineer showed, 
amount to seventeen cases of total or partial reversion to 
gas out of some two hundred and fifty consumers. He 
adds that in all these cases the price was high, by which 
we presume he means that they were short-hour consumers, 
who did not get the benefit of the maximum demand system. 
Another point which speaks well for the undertaking is 
that it is more than holding its own in competition with an 
electric lighting company supplying over the same area. 
The municipal supply could not be very defective when 
more than thirty consumers of the company changed over 
on to the Corporation’s service as against one change only 
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in the opposite direction. Leaving now the technical con- 
siderations and coming to the commercial management, we 
have no information on which to form an opinion as to 
whether the engineer is or is not deficient in commercial 
tact and administrative abilities. We do know, how- 
ever, that the committee show by their report that they 
have no administrative ability whatever. For instance, 
what commercial undertaking could possibly be successful 
if the manager was not allowed a free hand to dis- 
miss members of his staff when he found it necessary to 
do so. This power has been retained by the committee of 
Southwark, and has tended, we doubt not, to inefficiency in 
control of which they now complain. In view of the 
party politics involved, we have little hope that the Cor- 
poration of Southwark will be any wiser in their decision 
on this matter than their Electric Lighting Committees 
have been. In any case the position of electrical engineer 
ander such a committee is one which few engineers would 
care to take, and we only wish that the new man may be 
of the milk-and-water type, compliant to the wishes of 
party politicians. The undertaking will suffer, but there 
is hope that the committee may some time be saddled with 
the results of their own mismanagement. 


CORRESPONDENCE, 


% One man's word is no man's word, 
Justice needs that both be heard." 


DOUBLE-STOREY POWER STATION. 


_Sir,—As you reported my remarks in the discus- 
sion on the “Power Station Design" paper only 
very briefly, possibly the enclosed sketch may be of 
interest as showing the idea which I was trying to put 
forward. As you know, it is becoming the praetice in 
power stations to generate at very high pressures—11,000 
volte is quite common, and 16,500 volts is employed in at 
least one station. Now, with such high pressures in & 
water-power station, there is no risk of the insulation of 
the generators being suddenly brought down by a steam- 
pipe leakage, but in a steam station it is a serious 


eventuality. Even an exhaust pipe has been sufficient to 


shut down & whole station, although the machines were 
only low-preesure. 


— 


Suggestion for a Double - Storey Power Station with Electrical 
Apparatus Isolated from Steam Plant. 

As will be seen from the sketch, the arrangement I 
propose isolates the electrical machinery and apparatus 
entirely from the steam machinery. The vertical spindle 
turbine lends itself admirably to the arrangement, the 
electrical floor being on the same level as the upper boiler- 
house floor. For repairs on the turbine, the main crane 
hook could, when necessary, be passed through to the 
bottom floor by temporary removal of floor plating. In 
this respect the arrangement would be no worse than the 
Curtis turbine is at present.— Yours, etc., 


E. KILBURN Scorr, 


OXIDISING AND BRONZING. 

Sig, — He your letter in this journal last week, I shall be 
obliged if Mr. H. F. Purser will send me his address.— 
Yours, eto., Dan Moopy,. | 

Oxidising and Bronzing Works, Trowbridge, Wilts. 


FIFTEQUIDA. 
BY "SIMPLEX." 
With apologies to Longfellow and the reader. 


You shall hear how Fiftéquida,— 

He, the haughty premium pupil,— 
Paralleled an alternator. 

(Very big was Fiftéquida ; 

Walked about in four-inch collars, 

Had a College Education, 

Had a Father on the Council. 

All the greasers bowed before him 

For the money that he lavished. 

All the engineers blasphemed him 

For the silly things he asked them.) 
First he tapped the 'bus-bar meter 

In the learnéd College fashion 

Just to see it wasn't sticking. 

Then he signalled up the engine. 
Then he put the wrong field switch in, — 
Said he did it for amusement, — 

Got it altered, put the lamps up, 
Watched them flicker very sternly ; 
Very wise looked Fiftéquida ;— 
Watched the phases grow more steady ; 
Gripped the main-switch very firmly, 
(Didn’t regulate the voltage 

On the rising generator) ; 

Crouched with fiercely-gleaming eyeballs ; 
As the tiger, ere its death-svroke, 
Smites the unsuspecting victim, — 
Draws its quivering strength together ; 
Then, with mighty force expended, 
Crashed the main- switch into contact 
With the phase in opposition ;— 
Heard the station roar and rattle, — 
Saw the needles dance and waver,— 
Realised he'd made a bloomer,— 
Pulled the switch out, —wished he hadn't,— 
Pushed it in again, —and staggered, 
Stunned and shattered by the tumult, 
By the loud reverberations 

Of the detonating fuses ; 

By the sudden, utter darkness 

That descended o’er the station ; 

By the tintinnabulation 

Of the telephonic call-bell 

Energised by mad consumers ;— 
Staggered to the nearest handrail,— 
Wailed aloud for one to help him. 
Thus did pupil Fiftéquida 

Parallel his alternator. 

Thus his primal operation 

On the station switchboard ended. 


A 


—— — usare NS 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
five shillings for every other answer we print. The answers. 
to any questions should be sept within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be sigued by the 
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author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


693. What will be the best size of steam generating plant and battery 
for the electric lighting of a large building whose maximum 
demand will b» about 80 kw.? The maximum demand will last 
about two hours a day, averaged all the year round. The 
remainder of the time the demand will not exceed 10 kw., and 
will average 4 kw. or 6 kw. How would the size of the units 
proposed bə affected if the supply company were used as a 
stand-by in case of accident ?—A. 


694. It is found necessary on a certain tramway route to instal a track 
booster to reduce the OR drop along the rails caused by the 
current taken by the oars: (1) How would you determine the 
'‘ boosting point so that a minimum length of boosting cable 
may be required! (2) What conditions must be fulfilled by the 
booster (assuming it to be series-wound generator driven at con- 
stant speed) eo that ít may automatically maintain the rail-drop 
within certain limits, and also avoid circulating a current when no 
ears are running ! (3) Explain the action of the booeter-generator, 
showing how the potential at the boosting point is reduced and 
kept at the reduced figure. — C. E. W. 


ANSWERS. 

Question No, 686.—A coil of a Brush 10-ampere are lighter being burnt 
out, it was found that the seven or eight layers of wire nearest the 
core were completely charred, but there was nothing to show 
where the burning started. After running on full load for a 
few days an adjacent coil was burnt out in exactly the same 
way. Is there any reason for this! Also, are the coils hand 
or machine wound ! 

Best Answer to No. 686 (awarded 10s.).—For the benefit 
of those who have nothing to do with arc lighters in general, 
and the Brush arc lighter in particular, perhaps a few 
remarks about their design may not be out of place. The 
Brush are lighter has an open-coil armature, ring wound, 
which differs, of course, from the ordinary closed-coil arma- 
ture, inasmuch that the E.M.F.’s generated by every coil 
in any and every position (excepting, of course, the short- 
circuited coils under the brushes) form a part of the total 
E. M. F. IWhereas in open-coil armatures the current is 
collected from a coil while it is in the position of ite greatest 
activity, and while passing through the position of least 
activity, they are thrown out of circuit. Diametrical coils 
are joined in series, and are considered as one coil. The 
core of the armature is built of thin soft-iron ribbon wound 
in one length in a ring, and between each convolution is 
placed a number of H-iron stampings of the same thickness 
as the ribbon, the number of stampings inserted depending 
. on the number of coils required. The coils are wound on 
by hand, and are insulated from the core by sheets of canvas 
and paper well shellaced. The coils are not well ventilated, 
and as the field magnets are placed with their similar poles 
opposite, the armature is run in an exceedingly strong field, 
the lines of force in the armature reaching as high as 27,000 

r square centimetre, consequently the coil, though well 
aminated, gets very hot due to eddy currents ; and there 
being very poor ventilation for the coils, the coils may 
have got overheated near the core and the insulation 
charred. | 

The more reasonable cause, however, for the lower layers 
eharring is either some fault in the winding of the coils or 
in their commutation. As was stated above, the current is 
collected when in the position of maximum activity, the 
E. M. F. also a maximum. In an eight-coil machine, which 
is the number of coils usual in a 10-ampere Brush are 
lighter, there is only one pair of coils at à maximum at & 
time, while there are two pairs with an E.M.F. rather less. 
Owing to their being in a slightly less active position, these 
two pairs of coils are capable of doing good work, but to 
do so they should not be joined up in parallel with the 
pair moving in the most active position as their E.M.F.’s are 

eas. Werethey to be joined iu parallel, there would be a 

large current urged backwards through them, causing loss 

of efficiency and also overheating tbe coils, causing the 

insulation to be charred where the coils are hottest—viz , 

next to the core. The two pairs of coils moving in the less 

active position should, of course, be joined in series, then 
the external circuit will get the full benefit from the sum 

of their two E.M.F.’s. Perhaps the brushes are in such a 

position that they parallel the two pairs of coils having the 

lower E.M.F. with the pair of coils having the higher 
ee As stated above, the coils are hand wound.— 


Answer to No. 686 (awarded 55.).—It is probable that the 
breakdown is due to the gradual charring of the insulation 
on the wire through long-continued working under quite 
normal conditions. Thia charring would gradually get 
more and more pronounced, especially on the inner layers 
(which get no ventilation and are also heated by the iron 
core losses), and, finally, under the continued vibration of 
the machine, the insulation would fall off at one or more 
points and cause a short-circuit. All the coils would reach 
the breaking-down stage at approximately the same time, 
80 that there is nothing strange in the fact that two coils 
broke down within a few days of one another. The 
charring is generally due to the working of the wire at too 
great a current density, and is often noticeable in armatures 
which have been at work for several years.—Q. 

Answer to No. 686 (awarded 5s.).—In these machines 
the inner layers always get considerably hotter than those 
nearer the surface. On machines of a similar type the 
writer repeatedly found the coils to burn out in this 
manner. As well as being in a much warmer position, the 
first layer has to bear the effects of being bent sharply 
round the core. This wire, or rather the double cotton 
covering, is then more uafitted than that comprising the 
outer layers for its work, and yet has to perform it under 
worse conditions. The insulation, often mechanically 
damaged, becomes charred, and then a comparative con- 
ductor. This deterioration takes place over such a number 
of turns that, without showing scarcely any sign of short, 
the first two or three layers become stripped of their 
cotton covering, and the result is a burn-out. When 
rewinding, it will pay to tape the bends of the first layer 
with silk tape; this may appear at first a tiresome job, but 
the results will be satisfactory. The coils are wound by 
hand.—M. M. 

Answer to No. 686 (awarded 58.).— By the wording of the 
question it is implied that it is the field coils which have 
been giving trouble by burning out, as it would not be 
possible, owing to the shape of the armature core, to 
machine-wind the armature coils in a Brush arc lighter. 
The field coils, however, are machine wound. From the 
question it would appear that the machine has been work- 
ing for some time on an overload. This would have the 
effect of heating up the coils, and especially the inner 
layers, which, owing to their position, would get no ventila- 
tion or chance of dissipating the heat. In time the insula- 
tion on these inner turns would become quite baked and 
charred, and the result would be a failure of the insulation 
between adjacent turns at several points, simultaneously 
creating a heavy short, which would burn out the coil and 
would account for the origin of the mischief being untrace- 
able. The coil which failed a few days later would 
owing to the same cause, but would have simply been able 
to hold out a little longer than the firat coil, owing to ita 
insulation not being damaged quite so much. The writer 
had a similar experience with a shunt motor. The motor 
was wound for 460 volts, but owing to emergencies was 
pat across the traction bars, which were kept nearly con- 
stant at 550 volts. For three months the motor valiantly 
dealt with a more than 50 per cent. overload, and then one 
day collapsed. On examination it was found that the shunt 
had been ruptured. The outside turns on the field coils 
were turned a light brown, and the inner turns were found 
in exactly the same state as the coils mentioned in the are 
lighter. Unfortunately, the firm who made the above 
motor have given up their manufacture.—W. T. W. 
Question No. 687.— Compare the advantages of using for traction work 

(a) compound dynamos in parallel, and (b) separately-excited 
machines partly excited by the outgoing current. 

Best Answer to No. 687 (awarded 10s.).—Compound 
machines in parallel, having the shunt windings energised 
from the 'bus bars, is the most satisfactory arrangement. 
The positive brushes must all be connected together by 
means of a balancing lead. If, then, one dynamo has a 
greater potential difference at ite brushes than the others, 
this greater potential, by means of the balancing connec- 
tions, causes an increase in the current flowing in the series 
winding of any generator whose voltage is lower. This 
increase of current strengthens the field, which again causes 
a rise in voltage, thus the tendency is to keep the generators 
at equal potentiale, and consequently at equal outputs. 
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In considering this queation, it must be remembered that 
a tramway system is peculiarly susceptible to large and 
sudden variations of load. With such a sudden demand 
there may be a considerable drop in voltage; therefore, in 
order to supply the energy required, the current may run 
up to a very high figure, the result being opened cut-outs 
or blown fuses. In some stations such a case is met by 
increasing the voltage of supply, and thus, for an equal 
amount of energy, reducing the current. The main idea of 
separate excitation is to do this automatically. Such a 
case might be met by overcompounding the dynamos, 
but many engineers hold the opinion that over- 
compounded dynamos do not run well in parallel. 
Suppose, now, that the shunt windings are energised 
by a special dynamo, this dynamo being partly excited by 
the outgoing current. With a sudden load coming on, 
this exciting machine will have its field proportionally 
strengthened, so that its voltage will rise with the increase 
of the outgoing current. This will then cause all the 
generators to give an increased voltage, and thus negotiate 
the peak successfully. Against the employment of this 
auxiliary machine is the fact of greater complication ; also 
anything happening to this one dynamo, all the main gene- 
rators are thrown out of action. On the other hand, with 
compound machines connected as (a), should one fail, unless 
the others are considérably overloaded, things may be kept 
going until the trouble is remedied.—M. M. 

Answer to No. 687 (awarded 5s.).—There is little to 
choose between the two arrangements. Both are alike as 
regards the series winding, for even with arrangement (a) 
the series windings are excited by the outgoing current, 
rather than by the individual currents of the machines, 
provided that the usual equalising bar is employed for 
putting the series windings of the different machines in 
parallel. As regards the shunt winding, if this is separately 
excited either from the 'bus bars or from some quite 
independent source, the polarity of the machine can never 
become reversed by accident, as is sometimes the case 
when the shunts are connected across the brushes. The 
bad effects of such a reversal can also be avoided 
with arrangement (a) by switching in the series winding 
of the incoming machine before connecting the armature to 
the bus bars. In this way the field of the incoming 
machine is built up in the right direction, but at the 
expense of a momentary drop in voltage during the time 
that the additional series winding is connected between the 
"bus bar and the equalising bar whilst the armature is out 
of circuit. This drop can be avoided with arrangement (^) 
' by switching in the shunt first and then the armature and 
series winding together. The behaviour of both arrange- 
ments, when a short-circuit occurs on the line, is much the 
same, for an ordinary compound dynamo, especially if 
arranged to compound up, can maintain a very high 
momentary overload current without fear of losing its field, 
though, perhaps, the separately excited machine is slightly 
better in this respect also.—Q. 

Answer to No. 687 (awarded 5s.).—I conclude from the 
question that “E. V. C." wishes to know whether it is 
better to use compound machines, with the shunt self. 
exciting, or excited from an external source. The second 
part of the question may mean that the series coils only 
take a part of the current supplied by each machine. 
Taking the first case, we find that the principal disadvantage 
is the time required for a machine to start generating. 
When & machine is being put in parallel with the otbers 
the operations are as follows: The dynamo is run 
up to speed with all shunt resistance out until it 
starts generating. Some resistance is then quickly put 
in to prevent the pressure rising too high, and adjusted 
so as to bring the incoming dynamo's voltage equal 
to that of the bus bar. Probably the machine will 
take a minute to generate after running at full speed. 
The operation will take longer with carbon brushes than 
"with copper gauze, especially if paraffin wax is used as a 
lubricant on the commutator working with carbon brushes. 
I have known a dynamo take half an hour running at full 
speed before it started generating. It was a two-pole, 
shunt-wound dynamo with wrought iron pole-pieces and 
carbon brushes of a poor type. There was very little 


residual magnetism in the poles and the carbon brushes 


offered too large a resistance. The delay occasioned by the 
slow building up of the voltage may prove annoying if one 
of the sets on load has broken down and another set is 
required immediately. One way of saving time is to close 
the equalising switch and the switch attached to the other 
end of the series coil. This sends a part of the current. 
round the field coils of the incoming machine and helps to 
build up the voltage quickly. The disadvantage of doing 
this is that you are at the same time robbing the machines 
already on load of part of the current in their series coils, 
and thus seriously reducing the 'bus-bar volts if the load is 
a very heavy one. The sketch (Fig. 1) shows the diagram 


of connection for the first arrangement. The series coils, 
Se, are shown connected to the negative pole of the dynamo. 
This is the best arrangement, as then the minimum number 
of conductors are at a high pressure. The equalisin 
switches and negative switches are coupled together, an 
can be closed so as to make a machine generate quicker ; 
E B is the equalising bar. 


NON. IN. 


The second arrangement is shown in Fig. 2. It will be 
seen that the series coils are in parallel with resistance, B, 


80 that the current divides itself in certain proportione, 


part returning through the series coils and part through 
the resistance, R. e proportion of current flowing 
through the series coils may be varied by either increasing 
or decreasing the resistance. Compound-wound generators 
of 300 kw. capacity and upwards generally have this 
arrangement, as the series turns need not have such a large 
sectional area as when the full current from the machine 
passes through them. The shunt, Sh, of each machine is 
shown in the sketch taken direct from the bus bars. A shunt- 
breaking switch allows the induced E.M.F. in the shunt 
coils to expend itself through the non-inductive resistance, 
Non. In. Of course, with this arrangement the shunt 
regulating resistance can be left in its normal working 
position when starting up & fresh machine and the shunt 
switched on, giving a full field at once. A very small 
amount of regulation will be needed before the machine 
can be paralleled on the 'bus. This arrangement will, 
therefore, enable machines to be started up and paralleled 
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in less.time than the first one. The great disadvantage of 
this second system is that it is possible for an attendant to 
switch the shunt current off a machine whilst it is supplying 
power to the'bus bars. The consequences would be serious 
if the other machines were fully loaded at the time. Very 
often in a traction station where the shunts of the 
machines are supplied from the bus bars, an interlocking 
gear is fitted to each shunt-breaking switch, so as to 
prevent the shunt being broken whilst the main switches 
were closed. These automatic contrivances are not 
to be relied on as a rule, as not sufficient attention 
jg I them in most stations in keeping them in working 
order. The second arrangement of shunts ensures better 
working of the machines in parallel. The writer had a 
trying experience once in trying to make two compound 
generators driven from the same shaft run together in 
parallel on no load. It was not until the shunts were 
excited from the bus bars that the machines would work 
together satisfactorily. 

o sum up, the first arrangement is the simpler and 
safest to work with. Under ordinary conditions there is 
always a little time to spare in getting a fresh machine in 
parallel, and the machines work well enough in parallel. 
The second arrangement enables a machine to be put on 
load quicker, but trouble is likely to happen from a mistake 
made by the attendant.—W. A. T. 

Answer to No. 687 (awarded 58.).— The advantages of usin 
compound-wound dynamos in parallel for traction wor 
are: (1) Simplicity and reliability, less complications than 
in the case of separately excited machines, partly excited 
by the outgoing current, which system introduces complica- 
tions for which, in most cases, there are no commensurate 
advantages, as with compound machines the voltage 
regulation, though not so good as in the other case, is 
sufficiently good for most practical purposes. (2) As moet 
towns now have both traction and lighting—and it is more 
economical to supply both from one large combined 
station—the machines are suitable for running on the 
lighting supply if three-wire system with 440 to 460 volte 
across the outers, by having change-over switches and 
running as shunt for lighting and compound for traction. 
Farther, this system reduces the stand-by plant, and thereby 
capital and standing charges. 

The advantages of using separately excited shunt circuits 
on the machines together with a series winding would be 
the securing of a steadier voltage than with ordinary com. 
pound machines, as in the case of the latter, if the voltage 
falls through the speed of the machine dropping from over- 
load or otherwise, the shunt current falls, and thus tends to 
further reduce the volts; while, conversely, if the speed 
rises, the increased volts produced thereby send more 
current through the shunt, and tends to further raise the 
volts; while with a separately excited shunt—that is, one 
excited from an entirely independent source, either a 
storage battery or separate exciter—the shunt field would 
be constant under any conditions of load, while the series 
coils would compensate for the fluctuations, and thus secure 
& steadier voltage. "This system is very seldom used, and 
has not met with much favour, owing to the complications 
it introduces, and thereby less reliability, also the extra 
capital required is not compensated for by any advantages 
gained, so that on the whole the advantages weigh much in 
favour of the compound machines in parallel. 

If, however, it is found desirable to run much lighting 
off the traction network for street-lighting or other 
purposes, as is done by large tramway companies running 
in country districts, or light railways having powers over 
considerable areas, then the steadier voltage given by the 
separately excited machines may be of greater considera- 
tion, and weigh much more in their favour and justify 
their adoption. But it is questionable if in those cases it is 
not preferable to instal a storage battery working in con- 
nection with an automatic reversible booster, which will 
have the same effect in steadying the volts, while at the 
same time having the additional advantage of steadying 
the load on the machines, and causing them to work under 
more favourable and economical conditions, and also by 
taking the peaks of the load may enable the system to be 
2 n less machines on bus, and corresponding saving.— 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the annual general meeting of the Institution of 
Electrical Engineers, to be held on Thurday next at the 
offices of the Institution at 5 p.m., the accounts will be 
considered, together with the annual report of the Council. 
The statement of income and expenditure for the year 
ended Dec. 31, 1903, is given herewith. As there have 
been no further nominations, the office bearers for the next 
session will be those nominated by the Council, as published 
in our issue for May 6, 1904. | 


Expenditure, 
Management— £ s.d. 2E sd. 
Hari... 1,385 7 1 
Retiring allo wan q 300 0 0 
Acc hunt nts' fees see 15 15 0 
Addressing of circulars aud notices 67 9 10 
Printing and stationery...... . . 419 4 6 
Iq //«§ö» ˙²˙ꝛmꝛAqA .. 62310 3 
Telephone: uoi terrea Seien 26 10 0 
— — 2,837 16 8 
Pablicatioas— 
Journal (printing and illustrating)...... 842 16 1 
Science Abstracts: net disbursemente, 
£925. 7s. 5d. ; less sutscriptions, 
.. sea een ea ens 655 9 6 
— 1,98 5 6 
Meetings— 
Advance proofs, refreshments, etc...... 175 1 9 
Reporting 2 Roa e PU m 56 14 0 
— 229 15 9 
Rent, lighting, and firing... e 4 . 559 10 5 
Ia. ⁰⁰ LN EEESRE NE 915 O 
Depreciation — 
ibrary (5 per cent. U.. eee 67 411 
Furniture (5 per cent.) . ꝗͥ .1 19 11 0 
— 86 15 11 
5 F 55 us eias 8 E : 
onversazione (irrespective of printing and postage)...... 
Annual dar PU ved. d FCC 42 6 6 
ann es è v REO ELE NU PE UERE 617 3 
Loca] ROCHON . edo EVEPEER EE REVRER ES 552 10 11 
Grant to Engineering Standards Committee ............... 250 0 Q 
Expenses in conection with removal t» new premises — 
Removing furniture 29 0 0 
Renovation of furniture .................. 6017 9 
Electric light wiring and fittings......... 56 2 6 
Refixing telephone 444 
Name plates . — 5 9 6 
— — 15514 1 
General expenses— 
Address to H. M. the King of Italy .. 18 10 0 
Building plans ....................... 15 4 0 
Jundriesss 110 16 11 
142 10 11 
Balance carried to general fuud, being excess of income 
over expenditure ........e.ssesessesroeosssssvoesesssecossoosssene 2911 7 9 
£9,560 10 6 
Income. 
Subseriptions for 1993 — £ s d. £ s. d. 
Received... eoo nine eR ovre EY 8,056 15 O0 
Outstanding (estimated value). . 500 0 0 
— 855613 0 
Dividends on investments — 
Life compositions 167 14 1 
General fund eee 191 16 5 
— 359 10 6 
Interest on cash on deposi eene 77 6 3 
Journal — 
Sales (net proceeds ”·e ·ꝛ·ꝛ ese 125 6 1 
Advertisements . 191 0 0 
— — 316 6 1 
Wiring rules tre roba e e ee UAE 50 14 8 
£9,560 10 6 


At the ordinary general meeting on May 26 the following 
candidates were elected : 

Associate Members.—H. M. Brown, care of Messrs. O. A. Parsons 
ard Co., 66, Victoria-street, S. W.; F. V. T. Lee, 69-75, New Mont. 
gome! y- street, San Francisco, Cal. 


SOUTHWARK ELECTRICITY SUPPLY. 


The following are the reports referred to in our leading 
article with respect to the organisation of the borough of 
Southwark electricity department. In January last a sub- 
committee of the Electric Light Committee was appointed 
to look into this matter, and also to take into consideration 
the advisability of e the committee to adopt 
an uniform price for current, and, further, to bring before 
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i 
brought forward at a sub-committee meeting, and which I afterwards 
investigated and duly reported at the next sub-committee meeting. 
The consumer interviewed stated that he has complained regularly for 
two years, and also that he had extended his lighting last Christmas. 
He also stated that he had seen me once at the works when he called 
to introduce a new consumer. Complaints as to bad light were con- 
sidered at great length. Irregularities of rs were explained as 
due to motors at work 1n the daytime and the difficulties of balancing 


the Electric Light Committee any suggestions they might 
think practicable and beneficial to the undertaking. This 
sub-committee of six included two new members of Council 
and four members who had had no previous experience 
oi the Electric Light Committee. Their report reads as 
ollows : 


Your sub-committee beg to report that they have, in accordance 
with the instructions of the Electric Light Committee, enquired into 
the general working and supervision of the eleotrio light undertaking. 
The enquiries of the sub-committee have been directed more par- 
ticularly to complaints of consumers, the manner in which the com. 
plaints have been attended to, and the general grounds for such com- 
plaints. Your sub.committee have held four lengthy meetings, and 
as a result of their investigations find that a number of complaints 
have from time to time been made by consumers—firstly, as to the 
defective illuminating power of the light ; secondly, the groat fluctua- 
tion in the voltage ; and, thirdly, the price of electric light as com- 
pared with gas. The resident engineer, on being interrogated by your 
sub-committee as to the manner in dealing with complaints, appears 
to have considered it his duty not to have personally titervinwed | the 
eomplainants, and stated that it was not expedient to do so, as they 
were chiefly as to the price of current, in respect of which he could do 
nothing to remedy. That he did not admit the light was bad, and 
that no complaints were received from consumers, who, by the maxi- 
mum demand system, gut the current at a low price. With regard 
to the complaints made of the great fluctuation in voltage, 
which your sub-committee consider to be most serious, the engineer 
informed them that the causes were purely local, and arose through 
the mains being over-balanced—which could not be avoided—and 
would only come right by ordinary development, and subsequently 
submitted a full report on this technical question for the informa- 
tion of the sub-committee, and a copy thereof is appended thereto 
for the information of the full committee. Your sub-committee 
have also had before them a return, giving the new consumers or 
additions to old customers since March, 1902, to date, which shows 
that although a steady increase in the light has been going on during 
that period, a number of consumers have discontinued the light from 
various causes, such as left the neighbourhood, high price of current 
aud bed light, and failure in business. Also a return of all the con- 
sumers’ accounts for the past two years to Ohristmas last, with the 
view of ascertaining whether any falling off in the consumption of the 
light had occurred, and the return shows a reduction in the number 
of the consumers’ accounts during the pani year ; also in several cases 
consumers have either partially or wholly discontinued the use of the 
light, which your sub-committee can only attribute to one or other of 
the causes previously referred to. Asa general result of the sub-oom- 
mittee's investigations, they have arrived at the conclusion that the 
resident engineer, on whose skill, energy. and judgment the success 
of the undertaking so largely depends, has shown a lack of the qualities 
necessary in carrying out the responsible duties of his position, and 
therefore they have passed the following resolution : '' That this com- 
mittee express their dissatisfaction of the management of the electrio 
light department, and recommend their committee to take steps that 
will ensure the better management for the future." 


The resident engineer (Mr. J. R. Blaikie) was then 


invited to make any observations he might wish on the 
sub-committee's report, and in reply submitted the following 


statement : 

On being invited to criticise the report of the sub-committee, I have 
no desire to throw myself into direct antagonism with the sub-com- 
mittee, but if I am able to show you that the conclusions of the sub- 
committee are incorrect, I attribute the error to their lack of experience 
in electric light matters, The report of the sub-committee into the 
general working ard supervision of the electric light station has been 
of a very limited character. It is stated that the enquiries have been 
more particularly directed to the complaints of consumers and the 
methods of dealing with them. In my opinion, this subject 
covered the whole scope of the enquiry. It resolved itself into 
& collection of evidence as to complaints, a discussion as to the 
cause of complaints, and, finally, an expression of opinion that 
the chief official does not realise the responsibilities of his poei- 
tion, and is lacking in skill, energy, and judgment. If. this 
opinion can be substantiated, I would respectfully point out that the 
subjeots that came before your sub-committee form a minor portion of 
the whole duties and responsibilities of the appointment. In dealing 
with the complaints of consumers, your sub-committee apprar to have 
failed to notice two distinct classes of compiaints. The first class is 
positive, and though in the msjority of cases it is caused by the error 
or negligence of the consumer, such complaints are duly entered in a 
book kept for the purpose, and promptly attended to. A minor 
official investigates and generally succeeds in putting the matter right, 
if not, a superior follows, and, if necessary, the chief official. The 
second class is more or less indefinite, and consists chiefly of verbal 
criticisms communicated to persons reading meters or collectiag 
accounts. It is the second class of complaint that your sub-committee 
was chiefly interested in and considered of serious importance. This 
style of complaint is more often in extravagant language, and, 1t should 
be borne in mind, is generally forthcoming when money has to be 
collected. It is usually a complaint as to the amount of the bill, the 
method of charging, or the quality of the light. Your sub-committee 
expressed their surprise and dissatisfaction that the chief official did not 
consider it his duty to personally interview all such complainants. It 
is not contended that any definite instructions have ever been given on 
this point, and it is simply a matter of opinion as to whetlier such a course 
is desirable or not. I might mention here that it has been my practice to 
interview consumers when I have considered it advantageous to doso, As 
ap example of this form of complaint, I may mention à case which was 


gas lighting. 


a three-wire system at night. Your sub-committee did not seem to be 
aware that 4 per cent. variation is allowed by the Board of Trade, 
which is, of course, defined in the consumers’ interest. Au experiment 

was fitted up to demonstrate the effect of & variation in the voltage, 
but your sub-committee did not arrive at any dofinite conclusion as a 
result of their observations. 


It was also pointed out that a complaint 
of bad light almost invariably means as compared with incandescent ' 
There is, however, a perfectly independent test as to 
whether this bad light cr irregular voltageis of importance or not. You 
are aware that a private company is competing in the samo district. The 
residents, therefore, have a choice of two electric light supplies. In some 
instances we know that the company's prios is more favourable, and yet the 
Oouncil’s supply has secured more than 30 of the company's consumers, 
and have only lost one, on a question of price, back to the company. 
Within the last month a large consumer, who has had both supplies 
for three years or more and a private plant of his own, has largely 
extended his demand from the Council's mains and is giving up his 
own plant. These figures should prove beyond doubt that the supply 
is satisfactory aacompared with other electric ight supplier. Thecom- 
parison with gas is, without doubt, a serious matter, but it is purely 
& question of price. I ascertained a few days ago that in a 
neighbouring borough they have lost about 60 consumers, or 
11 per cent. of their total connections up to date. A large pro- 
portion of these consumers, who have reverted to gas, were getting 
current at prices from 23d. to 3d. per unit. The whole electric light 
industry has been checked by the improvements made in gas lighting. 
On the other hand, developments in the Nernst type of lamp, and 
others, encourege the belief that electric light will still hold its own 
Turning to the statistics prepared for your sub-committee, it is some 
what gratifying to find only about 17 cases of total or partial rever- 
sion to gas out of some 250, and ir all these cases the price was high, 
With further reference to the loss of some consumers, it should be 
borne in mind that it is anticipated in the report of the sub-committee 
appointed to consider the desirability of reducing the charge and 
introducing a flat rate. Certain consumers do not really pay, and only 
serve a temporary purpose in the early years when the capital is 
abnormally large. e system of charging automatically favours tle 
desirable consumers; the others will sooner or later revert to gae. 
Your sub-committee minutely examined à return extracted from the 
ledger, showing accounts from consumers for two years. Of 165 cases 
which are complete for two years, 86 show an increase and 79 a 
decrease. Among the decreases four cases were shown to Le due to 
using Nernst lamps. There is no reason to suppose that the lighting 
should either increase or decrease, and if the decreases had been in 
excess it might only indioate the general state of trade in the district. 
I think that I have "now dealt completely with the report, but beg to 
offer the following general remarks: On more than one occasion a 
strong feeling was shown on account of the ''taunts and sneers " 
that the department is subject to. I have felt this myself very 
keenly for some years past. In my opinion, it is due to the financial 
position and to the unpopularity ot the side street lighting. On the 
financial position, last year there was a return of 44 per céat. on the 
capital, which, though ressonable from a business point of view, does 
not meet the conditions laid down for a municipal loan. There was, 
in consequence, a call on the yates. For the year just closed at 
March 31, it is confidently expected that the return will fnlly meet 
the obligations of the loan, and ibly a small surplus. As to the 
unpopularity of the side street lighting, the Works Committee were 
entirely responsible in selecting the standard and the candle-power of 
the lamps from several samples erected for their inepeotion. In my 
opinion, expressed frequently at the Electric Light Oommittee, the 
only possible use of incandescent street-lighting was simply an 
indication of the existence of supply mains in the side streets. I have 
nothing further to add. 

The whole committee then passed a resolution: That the resident 
engineer be given three months to terminate his appointment.” The 
matter is now before the whole Council. 


APPOINTMENTS VACANT. 


Clerical Assistant, Poplar pore? Council Electricity Depart- 
ment. Salary £130 per annum. Applications to Mr. Leonard Potts, 
town clerk, Council Offices, High-street, Poplar, by noon to-day. 

Electrical Engineer, Weymouth and Melcombe Regis. Salary 
will be £250 per annum. Applications to Mr. R. N. Howard, town 
clerk, by June 8, See advertisement in former issue. 

Assistant Lecturer in Engineering, Swindon Education Com. 
mittee. Salary, £150 a ycar. Applications by June 11. See adver- 
tisement in last issue. 

Electrical Draughtsman, Metropolitan Asylum Board. Salary} 
£125 per annum. Applications by 10 a.m. on the 7th inst. 

Charge Engineer, York. Salary, £100 per annum. Applications 
to Mr. O. A. Midgley, city electrical engineer, by 13th inst. See 
advertisement. 

Instructors, eto., Northampton Institute, session 1904 - 5. 
Instructor in mathematics, engineering departments, salary £100 

er session ; junior demonstrator, junior technical assistant, junior 
ecture assistant, electrica] engineering department. Applications by 
June 11. See advertisement, 
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HULL ELECTRIC LIGHTING ACCOUNTS. 


The accounts of the Kingston-upon-Hull electrio lighting 
department for the year ending March 31, 1904, show 
a total capital expenditure to that date of £282,910. 
Appended are abstracts of the revenue account, general 
B and statement of electricity generated, 
sold, eto. | 


Dr. REVENUE ACCOUNT. £ ad. 
Ooal or other fuel creen nnne 5 8,022 19 2 
Oil, waste, water, and engine-room stores 565 14 10 
Wages at generating station... e 2,516 15 9 
Repairs and maintenance cf building . 317 19 3 
Engines and boilers i . 885 12 1 
Dynamos, excitere, etw. eene 467 4 8 
Other machinery, instrumenta, and tools ............ 336 15 4 
Acoumulators and accessories . 150 10 6 
Distribution of elt ctricity— Wagens 909 18 1 
Repairs, maintenance, aud renewal of mains ............... 681 9 6 
Repairs, etc., of transformers, eto . OETA 8 82 6 0 
Fü; ER d INR FREE ERA Y 138 4 9 
Rents, rates, and takes 5,102 5 11 
Salaries .................. . 1,182 13 2 
Printing aud stationery eee . 120 8 7 
General establishment charges . 2. 264 7 10 
PS EDS e aE 6 9 6 
pL TU Mn —— Á—— 48 0 11 
Bad sbs 8 e 82 14 3 
19,660 8 1 

Balance cirried to net revenue account . 18,226 17 3 
£37,887 5 4 

Or. £ s.d. 
Sale of current . FCC 36,511 3 3 
Rental of metern o aeger peers 1016 4 11 
Püblie la pf ue Tie 291 10 0 
Testing installations, eto . e 2 0 0 
Rent of warehouse Ut! %r nna š 60 0 0 
rr oeiia 8 6 7 2 

| £37,887 5 4 
BALANCE-SHEET. 

Dr. Liabilities. £ s.d. 
Loans raised by stock... ... EIRE E E Orie g 179,132 7 10 
Bank of Epnglánd...ii seii oeei eia 103,403 16 2 
Deposits on supply of current . 285 16 4 
Sundry creditors ..........—.. eee Bõ:ñfn [ Lt 4 . 2.956 19 0 
ee, e tancedaosisessioeeuios 55,599 7 11 
Reserve fund ese. IT PEES ea M SO vem EA ARE 11,752 10 0 

£333,130 17 3 

Cr. Assets. 8. d. 
Amount expended on works, less instalments writter off 

meters ee O EE 276,848 1 0 
Disaount and expenses on issue of stook.................. . 8,717 712 
Hull Corporation 3 per cent. redeemable stock, 1934 .. 35,699 7 11 
Stores on hand, March 31, 1904 .................... sesesesos 472 8 11 
Sandry debtors for current and meter rentals ............ 11,410 10 5 
Materials and work done oe ove 85 1 0 

£335,150 17 3 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity ponerse 115 BT QO eec 5 0 4,537,420 

ane ublie lampe ...................-. 48. 

Quantity sold ( Private 8 by meter... 2 971.426 5,017,188 
Quantity used on works AB nenne 1,111,855 
Total quantity accounted for eee 4 129, 055 
Number of public lampe ......... z . 

Total maximum supply demanded—kilowatts ..... —€— 8,090 


BURTON-ON-TRENT ELECTRICITY ACCOUNTS. 


The foll. wing is an abstract of the revenue account of 
the Burton-on-Trent electric lighting department for the 
year ended March 31, 1904. 


REVENUE ACCOUNT. 


Dr. Expenditure. £ s. d. 
Generation of electricity : «C ne 3,086 11 6 
Distribution of electricity ........ 22 tt 147 6 3 
e coa edes sav bue eoe nin on ege rano Yu Ud 7 010 
Rents, rater, and tax'bũeeesee nemen hene 618 8 5 
TOSOTONGO E —————— 30 15 0 
Management. . xpenses and miscellaneous . . .4217 1 
Bänk i S 615 15 O 
Balance c cr ed to net revenge account iO 4,053 16 9 


£9,962 18 10 
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Or. £ ad. 
Sale of current for lighting... . .. ..... . . 6,127 2 5 
Hale of current for street- lighting. ....... s. 419 9 
Sale of current for motor Z . . 259 9 5 
Sale of current for tram ways 2,202 4 5 
Rents of meters „34 ré RA Ann eps 233 2 0 
Fiiigsss ⁵--r VER TEES REX rU Tad Y 76 8 6 
Rents, leas rates, taxes, etzaůymw:P UH 59 2 4 

£8,962 8 10 

ABSTRACT OF RETURN OF ELECTRICITY SOLD, ETC. 

Qaantity sold in units for light, power, eto . 315, 195 
Quantity sold in units for tractiobns ͥ . 362 827 
Totál quantity sold 1... iios ero ke Fon oA Y RYE S EO en ER Ka vets 678,020 
Total cost of e!!! RAO Ex AR Ta £962. 43. 
Total cost of fuel per unit sold —ꝛ- eere 559d. 
Total number of consumers to dat 8 545 
Consumers connected during year ttt 59 
8.0. p. lamps connected during veau ʒ́ʒ . eere 2, 578 
Total number of 8. c. p. lampe oonne ct lll. 25, 705 
Horse-power in motors connected during year .................. 51 
Total horse - power in motors to date senses 115:5 
Maximum load for light and power (kilowatts) )) . 510 
Power factor per cent. ...................... a pa RR e (— — Á— 12:5 


BARROW-IN-FURNESS ELECTRICITY ACCOUNTS. 


The accounts of the electricity department of the Barrow- 
in-Furness Borough Council for year ending March 31, 
1904, disclose a capital expenditure to that date of 
£78,575. An abstract of the revenue account is appended. 


Dr. REVENUE ACCOUNT. £ s.d. 
%ͤͥ n oie den IMPERA 1492 1 6 
Oil, waste, and engine · room stores 258 9 10 
Wages at generating statio- nn eme — 809 6 7 
Repairs and maintenance — Buildings ........................ 3116 7 
Ditto, machine tn rn eai ena rana . 438 4 7 
Distribution Wages ................... é̃ ͥq TM = 48 110 
Repairs and maintenanoe—Mains and services 175 2 9 
Meters, switches, etw 39 2 
Sab-stetions MM cecil fesse seesesessssoos hea coiane five, bie 265 11 O 
Private mains and services Wageess . 8 0 4 
Cable and other appara tuns 215 18 6 
Public lamps F 297 6 2 
Rents, rates, and tarkhe ss enean 168 12 0 
LIII. Mee AA ( vee eens .. 646 11 10 
Printing and stationer . 100 14 10 
Office expenses, advertising. aud sundry charges ......... 82 15 9 
Insurance E E E E EIEEE LL ate TE sat 37 15 5 
Amount transferred to net revenue account =... 4,673 12 2 
£9,846 8 10 

. ; £ s.d 
Sale of current and meter rent 2 8456 0 11 


Public lamps 
Cable and other apparatus..........ccccceseseescenensssseaeees - 


FORTHCOMING EVENTS. 


Fripay, JUNE 3. 


Royal Institution.—At 9 p.m., '' The Development of the Theory 
of Electrolytic Dissocistion,” by Prof. Svante Arrhenius. 


Monpay, Jvne 6. 
Society of Engineers.—‘' Notes on Riilway Surveys and Designs 


ia New Couctries,” by Perey G. Scott.” A synopsis appears in 
another column. 


THURSDAY, JUNE 9. 


Faraday Soolety.— At 8 p.m., ''The Hard and Soft States in 
Metals" (illustrated), by G. T. Beilby; The Electric Furnace: 
its Origin, Traosformatione, aod Appl'cations, by Adolphe 
Miuct. 

Institution of Electrical Engineers.-—At 5 p m., annual general 
meeting, 

British Association of Waterworks Engineers.—Aunui meeting 
(June 9 and 10). 


SATURDAY, JUNE 11. 
British Association of Waterworks Engineers. —- Visit to Belgium. 


Association of Municipal Engineers.—At Newport (Mon.), W«s'ern 
Counties District Meeting. 


Incorporated Municipal Electrical Association.—Ninth annual 
ir Derby, Nottingham, and Sheffield, June Q9 tq 
uly 2. | 


11 erent: — . 1,054 6 10 
356 | 
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COMPANIES’ MEETINGS AND REPORTS 


REUTER’S TELEGRAM. 


The annual meeting was held at the offices of the ee f on 
Wednesday, Alderman Sir John Hay presiding. Particulars of the 
report appeared in our last issue. 

e Chairman alluded to the expenditure incurred over the Somali- 
land expedition, the bulk of which had proved fruitless. Arrangements 
had been made for an adequate supply of news from Tibet. The war 
which was raging between Russia and Japan naturally taxed the Com- 
pany's energies to the utmost. Very great expense was involved In 
reporting the naval and military operations on both sides, as quite a 
number of correspondents had had to be engaged. Interpreters were 
also indispensable, hecause messages sent over the Japanese field wires 
must be written in Japanese, which meant that the telegrams must be 
first translated into the language at the front, and then retranslated 
into English at the base. "This requirement necessary trammelled the 
activity of the Company's representatives, and the most rigorous 
censorship in force, on the Russian as well as on the Japaneese side, 
explained the meagreness of many reports received. On many occasions 
the Company had not only been ahead of competitors on this side 
with important news from the seat of war, but in several instances 
people in China and Japan had learnt through a Reuter's telegran 
sent from London of serious occurrences happening in their immediate 
vicinity. Naturally, it was a source of psrdonable pride to the execu- 
tive that the Company's prestige as a distributor of news stood as high 
in Japan and China as on this side. The other departments of the 
Oompany’s business did not call for detailed comment; but be might 
mention that a colossal code, consisting of half a million phrases, 
which had cost some thousands of pounds, had been completed, and 
was now at the disposal of the 1 at all the Company's agencies. 
Within the past fortnight they had purchased the freehold premises of 
25, Old Jewry, so that the Company now owned 24 and 25, Old Jewry. 

The report was unanimouely adopted. 


VICKERS, SONS, AND MAXIM. 


A special meeting was held at Sbeffield on Wednesday $o confirm the 
resolution d at a previous meeting approving of the Bill being 
promoted in Parliament by the Corporation of Barrow-in-Furnets 
involving an agreement between the Oompany and the Corporation. 
The Bill empowers the Oorporation to conatruct a bridge across the 
Walney Channel, to make certain street works, to lay down additional 
tramways, and to execute works in connection with its water under- 
taking. The bridge is near to the Oompany’s works, thus giving 
constant communication between the works and the large number of 
aoe 3 erected on Walney Island for the use of the Company's 
employ 

he resolution was passed without dissent. 


EDISON AND SWAN UNITED ELECTRIC. 


An extraordinary meeting of this Company was held at Winchester 
House on Monday for the purpose of confirming as a special resolu- 
tion the resolution passed on the 12th ult. to the eff-ot that the 
capital of the Company be reduced from £1 000,000 to £941,090 by 
cancelling paid-up capital which has been lost, or is unrepresented by 
available assets to the extent of £2. 10e. per ahare on cach of the 
25,564 ''B" shares. Mr. H. Wolfenden presided. The resolution 
was carried. 


LISBON ELECTRIC TRAMWAYS. 


The report for 1903, to be presented at the meetiug on the 9th iast., 
states that after charging interest and amortisation due on the deben- 
tures of the Companhia Carrie de Ferro de Lisbos, there is a net 
profit of Re.616,904, which, in sterling, gives £91,803 to be carried 
jorward to credit of the London profit and loss account; and after 
payment of interest on debentures and other charges, tesides Loadon 
ofhce expenses and directors’ remuneration, there remains £59,814, 
which, with £6.080 brought forward from last year, gives an available 
balance of £65,895. Out of this arrears of preference dividend 
accumulated during construction to Dec. 31, 1902, amoonting to 
£12,000, have been paid, aud slso the dividend of 6 per cent. for 
1903, amounting to £25,553. The directors have also transferred 
3 to depreciation reserve account, leaving £8,562 to be carried 
forward. 


MEXICO ELECTRIC TRAMWAYS. 


The report for 1903, to be presented at the meeting on the th inst., 
states that the Company's operations for the year, after charging 
interest on the debentures of the Compañia de Ferrocarriles del 
Dietrito Federal de Mexico, aud after payment of the 354 per cent. 
guaranteed on the share capital of that company (under the terms of 
the lease), shows a net profit ot 314,566dol., which, at the rate of 
exchange of 20°72d., yields £27,157 to be carried to credit of the 
London profit and loss account. Interest received on the debentures 
of the Compsii/a de Ferrocarriles del Distrito Federal de Mex co (held 
by this Company). and the dividend declared by the Companhia de 
Ferrocarriles del Distrito Federal de Mexico on its sbare capital (all 
of which is held by this Company) is then added, aud after charging 
expenses and obligations, etc., against the same, a net balance is 
shown at credit of profit and loss account of £35,545, which, added 
to the balance brought forward from last year of £183, gives £35,728. 
Out of this the usual dividend of 6 per cent, has been paid on the 
preference shares, leaving £5,728 to be carried forward. 


ROSS ELECTRIC LIGHT. 


At a general meeting of the shareholders last week the first report 
was presented, which stated that after the payment of all charges there 
remained a balance in favour of the Company of £43, 12e. 44d. The 
directors recommended that the balance be carried forward. The 
demand for current for the quarter ended March 31 last showed a 
large increase, and the directors believe that the workiog of the 
poen: year would show very sstisfaotcry results. The report waa 
adopted. 


BARCELONA TRAMWAYS. 


The thirty-firet ordinary general meeting was held at Winchester 
House on Tuesday, Mr. J. B. Ooncanon pretidipg. 

Ia moviog the acoption of the report, the Chairman stated that 
the total jeceipts for the year euded Des, 31 last were £120,848 and 
working expensa £63,147, The 3 had diminished by 21 per 
cent., rep sentivg a decrease in the receipts of £3,796. A reduction 
of £1,728 in tbe cost of current had been effested, otherwise the traffic 
expenses had increased, as also bad the ocst of maintenance. After 
deuucting lose on exchange there remained a profit of £26,619. To 
this they had to aid the net amount received from Eosanche Corpora- 
tion (£2,572) and the amount carried forward from 1903 (£2,658), 
which lefc a balance of £31,750. Of this sum the service of the 
debentures and of the debentnre stock had absorbed £16,600, and 
aftgr placiog ^ further sum of £2,000 to the renewal fnnd, which would 
amouut to £7,000, the directors recommended the payment of a divi- 
dend at the ia te of 3 per cent. per annum (6s. per share) free of income 
tax, and that £1,501 be carried forward. Negotiations are proceeding 
with the Municipality for unifying the da‘es of the various concessions 
held by the Company. Some trouble had been experienced with the 
employé:, which had been partially overcome. and if there were no 
strike he thought that the current year would show a material increase 
in the profits. 

Mr. W. F. Hamilton, K.C, seconded the adoption of the report, 
which was agreed to. 

The rctiring director (Me. Neil Kennedy) was re-elected on the 
motion of the Chairman, seconded by Mr. W. F. Hamilton, K C. 

The auditors were also reappointed, and the proceedings te:minated 
with a vote of thanks to the chairman and directors. 


RAND CENTRAL ELECTRIC WORKS. 


The annual meeting was held at Winchester House on Tuesday, Sir 
O. Rivers Wilson presiding. Particulars of the report were given in 
our issue of the 20th ult. 

In moving its adoption the Chairman said, that although the Board 
were not in a position to announce the payment of, a aividend, yet 
they were able to congratulate the shareholders on the great improve- 
ment which had taken place in the Company's sffiirs. On Jan. 1, 
1902, the accounts showed a debit balance of £25,231, owing to the 
war having caused a suspension of operations. Business was resumed 
after the termination of hostilities, and by the end of 1902 the adverse 
balance had been reduced by about £2,200, so that they commenced 
the period under review with a deficit of £22,990. In respect of the 
past year the total income amourted to £71.820, being an increase on 
that of 1922 of £18,856. The result was that the adverse balance at 
the end of 1902 had been reduced to £11,948. The estimated profit 
for the first quarter of 1904 came to about £11,000, and therefore, 
they might regard the Compeny as having started absolutely olear 
of the deficit from the beginning of April. When they next met 
he trusted that it would be po:sible to resume the payment of 
dividends on a substantial bisis. At the present time they had 
contracta for the whole of the Company's available power, and had 
been obliged to bring iuto operation their reserve engine. In 
order to provide additional power an order had been placed for the 
necessary turbine plant, the first instalment of which would, it was 
erpeoted, be erected by the early autump. The cost of the new turbo- 
generator aud appliances would be, approximately, £12,000. They 
would probably be able to add another dynamo of the same desorip- 
tion for £4 000, so that for a total outlay of £15,000 or £16,000 they 
would obtaio & large and profitable extension of their plant. They 
were in a position to provide the funds for these extensions out of their 
cash balances, which now amounted to nearly £45,000. In oon- 
clusion, he expressed every confidence as to the fature prosperity of 
the Oompany. 

Mr. G. Zwilgmeyer seconded the motion. 

A Shareholder asked if the new electric turbine would be acquired 
in Eogland or Germany. ; 

The Chairman replied that it would come from Switzerland. 

The motion was adopted unanimously. 


LIENS REGISTERED. 


Woking Electric Supply Company, Limited. — Issue on April 23 
of £600 debentures, part of a series created Nov. 2, 1899, to secure 
£25,000; charged on the company’s undertaking and property, 
present and future, includiog uncalled capital. No trustees, Totrl 
amount previous!y issued of same series, £25,550. 

English De Laval Steam-Turbine Company, Limited, Leeds.- 
Particulars registered May 17, under Sub-Section 4, Section 14, of the 
Companies’ Act, 1900, of debentures for £20,000, created jui 24, 
1905; no trustees: charged on the undertaking and all the lease- 
hold premises and other property, but not inoluding the uncalled 
capital. 
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Longstreth's, Limited.—Iesue to M. Greenberg, of 8, Water-lane, 
E.C , by way of collateral security only, of £1,200 debontures, part of 
a series created May 6, 1904, to secure £2,000; charged on the com- 
pany's undertaking and property, present and future, including 
uncalled capital. Date of issue, May 7, 1904. No trustees. No 
previous iesue of same series. 

Church Stretton Electric Supply Company, Limited, London, 
W.C.— Trust deed registered May 20 for £5,000 debentures. Trustees : 
Sir R. G. Head, Bart, 2, Sussex-place, S.W., and Major A. P. 
Bethune, of Seaton, Devonshire. Charged on land at Ohurch 
Stretton, the benefit of a provisional order granted under the Electric 
Lighting Acts, 1882 and 1888, and all other assets, including the 
uncalled capital. 

Metropolitan Electric Tramways, Limited.—A trust deed, 
dated April 28, 1904, to secure £350,0U0 debenture stock, created by 
resolution of March 23, 1904 (with power to issue farther stock ranking 
pari passu up to one-half the enel capital for the time being), has 
been registered. Property charged: (1) tramways and buildings com- 
prising the tiamway undertaking of the company in Middlesex; (2) 
tramways, buildings, and land, comprising the undertaking of the 
Harrow-road and Paddington Tramways bau agreed to be pur- 
chased by tho company ; (3) light deir à in Middlesex and Herte, 
agreed to be leased by the company ; (4) shares in and money due 
from the North Metropolitan Electric Power Supply Company ; and 
(5) the company’s general assets and undertaking, present and fature, 
including uncalled capital. Trustees: Electric and General Invest- 
ment Company, Limited, 1 2, Great Wiuchester-street, E.O, ° 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Amelia (Perugia, Spain) —The Municipality require tenders for 
an electric light installation. Tenders by Aug. 18. 

Villanueva de la Serena.— The Municipal Autborities require 
tenders for the electric lighting of the town by June 25. 

Linooln.—The Corporation invite tenders for eight electric tramcars. 
Spec fications, etc., may be obtained from the Electrical Engineer. 
Tenders by 10 a.m. on June 13. LN. 

Handsworth.—The Urban District Council invite tenders for the 
erection of generating station. Particulars may be obtained from the 
Town Clerk. Tenders by June 8. 

Leigh.—The Corporation invite tendera for (1) one 350-kw. steam- 
driven set, (2) switehboards. Specifications may be obtsined from the 
Town Clerk. Tenders by June 21. 

Madrid.—The Public Works Depa tment invite tendera for the 
concession of an ele;tric tramway in Bilbao, including supply of 
material and rolling stock, by July 6. 

Portamouth.— The Towa Council invite tendera for pump, pipes, 
etc. Specifications, etc., can be obtained at the Town Hall, ro.ts- 
mouth. Tenders by June 11. Sec advertsement in last issue. 

Almeria.—The Harbour Commissioners require a motor launch. 
The estimate is 29,000 pesetas, and the deposit required 1,450. Par- 
tivulars from the Secret ry of the above. Tenders by July 6. 

Edinburgh.—The Council invite tenders for copper strip. Specifi- 
cations, etc., can be obtained from the Resident Electrical Ee gineer, 
Dewar-place. Tendera by June 4. S3e advertisement in last issue. 

Batley.—The Corporation invite tenders for & steam superheater, 
steam piping, valves, and accessories for the electricity works.  Speci- 
fications msy be obtained from the Borough Electrical Engineer. 
Tenders by June 2. 

Erith —The Urban District Council invite tenders for additions and 
alterations to the electric light station. Specificatione, ete., may be 
obtained from the Quantity Surveyor, 12, Queen'e- road, Erith. 
Tenders by Juue 15. 

Pontypridd.—The Urban District Council invite tenders for supply 
of motors. Specifications, eto., may be obtained at the offices of 
Mr. Reginald P. Wilson, 66, Viotoria-street, Westminster. Tenders 
by 12 noon on June 4. 

Southampton —The Corporation invite tenders for cast crossings 
and points and mates, Particalars may be obtained from Mr. J. A. 
Crowther, borough engineer, Municipal Offices, Southampton. Tenders 
before 2 p.m. on June 6. 

Dewsbury. —The Corporation invite tenders for supply aud delivery 
of one Lancashire boiler at their electricity works. Specification may 
be obtained from Mr. R. H. Campion, borough e'ect'ical engineer, 
Bradford-road. Tenders by June 8. 

Rochester.—The Corporation invite tenders for the construction of 
permanent way and overhead line, Specifications, et», can be 
obtained at the office of Mr. E. Rotter, A. M. I. C. E., 47, Victoria- 
street, Westminster. Tenders by June 3. 

Dudley.—The Electric Lighting Committee invite tenders fur 
extension of offices and erection ot workshops. Specifications, etc., 
may be obtained from Mr. R. P. Wilson, 66, Victoria-street, West- 
minster, S. W. Tenders by 12 noon on June 15. 

Madrid.—The Public Works Department require tenders for the 
concession to construct (including supply of material and rolling stock) 
aud work an electric tramway from Sarria to the foot of Mount Vall- 
vidrera, ia the province of Barcelons. Tenders by July 15. 

Suakim.—The Public Works Department require tenders for 220 
miles of galvanised wire, 1,100 yarda ditto, 1,500 screws and bolts, 
6,000 insulators, 1,500 creosoted fir telegraph poles, and 3,000 oak 
poles, to be delivered at Suakim between Oct. 1 and Dec. 1. 

Bury.—The Tramways Committee invite schemes and tenders for 

the heating required at the var depót, Rochdale-road, Bury. Par- 


ticulars may be obtained from Mr. Arthur W. Bradley, A. M. I. O. K., 
borough engineer and surveyor, Bury. Tenders by Juue 7. 


Wimbledon.—The Urban District Council invite tenders for two 
water-tabe boilers, economisere, feed pump, and Det for the elec- 
tricity works. Specifications, etc., may be obtained from Mr. H. Tomlin- 
son-Lee, chief electrical engineer. Tenders by June 17. See advertise- 
ment. 

Wiring.—The May-Oatway Fire I pae Limited, invite teaders 
for wir ing following installations: St. Mungo Manufacturing Company, 
Govan ; he. Ohalmers and Oo., Leith. Particulars from Managing 
Director, 49, Queen-street, Glasgow. Te ders by June 8. Bee adver- 
tisement. 

Norwich. — The Corporation invite tenders for lighting the streets, 
roade, and public places of Norwich for one, two, or three years, at the 
option of the Oorporation, from July 1. Particulars can be obtained 
from Mr. Arnold H. Miller, town clerk, Guildhall, Norwich. Tenders 
by June 4. 

Uphall.—The Bathgate District Oommittee of the Oounty Oouncil 
of Liolithgow iavite tenders for fitting up an electric light installa- 
tion for Uphall lighting district. Specifications, etc., may be obtained 
from Mr. A. Lindsay, II, Jam sica-street, Glasgow. Tenders by 12 noon 
on the 10th inst. 

Warrington.—The Corporation invite tendes for the supply, 
delivery, and laying of steel rail, paving, eto., forming permanent 
way. Sprcifications, etc., may be obtained from Meesrcs. Preece and 
Cardew, 8, Queen Anne'sgate, Westminster, S.W. Tenders by 12 
noon on June 14. 

Deptford.—The Borough Council invite tenders for the supply, 
deh very, and ercction of (1) two 25-kw. stesm dynamos and a booster, 
(3) switchboard. Specifications, etc., may be obtained from Messrs, 
F. H. Medhurst and Lloyd, 13, Victoria-street, S. W. Tenders before 
4 p.m. on June 21. 

Glasgow. — The Trustees of the Olyde Navigation invite tenders for 
the supply of various stores for year commencing July 1l, including 
electri al stores. Specifications, eta., may be had on application to the 
Superint:ndent of Stores, 16, Robertson-street, Glasgow. Tenders by 
10 a.m. on June 4. 

Cheshire.—The Oommittee of Visitors of the Parkside Asylum, 
Macclesfield, invite tenders for (1) electric light wiring and fit: ings, 
(2) electric light plaut. Specifications, eto.. may be obtained from 
Messra, Lacey, Billar, and Leigh, 78, King’s-street, Mancheste . 
Tenders by June 20. 

Amsterdam.—<A dispatch has been received at the Board of Trade 
from H.M. Oonsul at Amsterdam, reporting that on June 15 the Nether- 
lands Minister for the Colonies will be Een sred to receive tenders for 
the supply of (559) ziaced iron wire, ( | need iron supporters for 
insulators, and other materials. 

York.—The North-Eastern Railway Company invite tendera for the 
supply of various stores, including arc lamp carbons, electric lampe, 
electric wires and cables, etc., for six months ending Dec. 31. Specifi- 
cations, etc., may be obtained from Mr. F. H. Olark, Stores, Gates- 
head. Tenders by 9 a.m. on June 4, 

York.—The North-Eastern Railway Company invite tenders for the 
supply of telegraph apparatus and telegraph wire and line stores for 
ex months ending Dec. 31. Particulars may be obtained ou applica- 
tion to Mr. C. H. Ellison, the company's telegraph super ntendent, 
Yo:k. Tenders by 9 a.m. on June 4. 


Walthamstow.—The Urban District Oouncil invite tenders for the 
following atores for the electricity works : incandescent lampe, switches, 
cut-outs, cables, enamelled steel conduits, arc lamp cirbons, carbon 
brushes, white cotton waste. asbestos picking, etc. Particulars may 
be obtained from the Electrical Engineer, Tenders by Juue 3. 


Southampton.—The Oorporation invite tenders for the supply of 
150 tons of rolled-stvel rails and the necessary fishplates, anchor joiats, 
soleplates, bolte, nuts, and tiebars, according to particulars to be 
obtained upon applicstion to Mr. J. A. Orowther, borough engineer, 
Municipal Offices, Southampton. Tenders before 2 p.m. on June 6, 


Stepney.—-The Borough Oouncil invite tendera for laying on a com- 
plete electric light installation at their public baths in Goulston.street, 
Whitechapel, E. Specifications, etc., m be obtained from the 
Borough Eogineer, 15, Great Alie-street, Whitechapel, E., on and 
after June 6, between the hours of 10 a.m. and 12 noon. Tendera by 
June 20. 

West Ham.—The Education Committee iavite tenders for the 
electric wiring aud fittings for an installation of electric light at the 
West Ham Fark Elementary Schools, Stratford, E. Specifications, 
eto, may be obtained from Mr. W. Jacques, A. R. I. B. A., 2, Fen- 
indi E.C., before the 9th inst. Tendera by 6.30 p.m. on the 

Oth inst. 


Greenwioh.—The London County Council invite tenders for the 
supply and erection of two continuous coal. and aeh conveyors of the 
gravity bucket type, at the electricity generating station, Greenwich, 
and for the maintenance of the same for 12 calendar months. Specifi- 
cations, etc., may be obtained at the County Hall, Spring-gardens, 
S W. Tendera by 10 a m. on June 14. 

Erith.—The Urban District Council invite tenders for a steel trough. 
floored road bridge, with brick and concrete abutments, etc., over the 
South-Eastern and Chatham Railway at the Lower-road level crossing, 
Erith, together with making up the approaches, fencing, kerbing, etc. 
Specifications, etc., may be obtained from Mr. Charles H. Fry, clerk 
of the Council, District Council Offices, Erith, Kent. Tende:s hy 
June 13, 

Madrid.—Tenders for the concession for an electric tramway from 
Ubeda to Santuario de la Yedra, in the province of Jaén, will be 
adjudicated on June 20 next. Persons desiring to tender must present 
their offers, with a document showing that 879 has been deposited, 


THE ELECTRICAL ENGINEER, JUNE 8, 1904. 


867 


The adjudication of the tenders will turn in the first instance on a 
reduotion of the tariff for the conveyanoe of poser agers and goods by 
this electric tramway, as set forth in the Gaceta. e full conditions, 
together with & partial translation, as pie by the British Embassy 
in Madrid, may be consulted on application at the Oommercial 
Intelligence Branch of the Board of Trade. 

Exeter.—The Corporation invite tenders for (1) construction of 
permavent way and paving (including copper bonding) of about four 
miles of route length line, single line, with passing places; (2) over- 
head electrical equipment of the above lines and of car-shed ; (3) sup- 
plying and laying of insulated cables and stonoware ducts for the same 
ength of tramway in connection with the above; (4) supply and 
delivery of 12 double-decked single-truck motorcars. Specifications, 
etc., can be obtained for Contracts Nos. 1 and 4 at the office of Mr. 
Thomas Moulding, Municipal Offices, Southernhay West, Exeter, and 
for Contracts 2, 5, and 4 at the office of Mr. H. J. Munro, city elec- 
trical engineer, New. North-road, Exeter. Tenders by June 9. 


Madrid.—Tenders are required for construction of a telephone system 
between Madrid and Cordobs, Malaga, Sevilla, and Cadiz, with stations 
in Madrid, Ciudad Real, Cordoba, Sevilla, Cadiz, and Malaga. The 
estimate per kilometre is 1,800 pesetas for an underground Fine and 
14,700 per aerial line, and the adjudication will turn upon whatever 
reduced prices are offered. Similar tenders are also required for a 
system conuecting Madrid, Santander, Asturias, and Galicia, with 
stations in Madrid, Valladolid, Palencia, Santander, Leon, Oviedo, 
Gijon, Monforte, Corufia, and Vigo. The deposit for each of these 
two contracts is 10,000 pesetas, and particulars may be obtained from 
the Post and Telegraph Department, Madrid. Tenders by June 8. 


Madrid.—Tenders are required for the maintenance, preservation, 
and working of the submarine cables at present in use between Cadiz 
and Teneriffe, as well as certain inter-insular cables in the Canary 
Islande, for the laying of three new cables—one between Barcelona and 
Mallorca, another between Tangier and Ceuta, and another between 
Charafinas and Nemours—and also for the repair of the present cable 
between Tangier and Tarifa. Tenders for these contracts will be 
received up to June 14 at the office of the Direotorate-General of 
Posts and Telegraphs, 10, Calle de Oarretas, Madrid. A deposit of 
£2,860 is required. Specifications of the cable required is given in 
the Gaceta of April 16, which msy be seen on application at the Oom- 
mercial Intelligence Branch of the Board of Trade, 50, Parliament- 
street, S. W., any day between the hours of 10 a.m. and 6 p.m. 
(Saturdays, 10 a. m. to 1 p. m.). 

Reichenberg (Austria Hungary). — The project for the establish- 
ment of a central distributing electric power and light plant in the 
Reichenberg land district has taken definite form. The territory 
iocluded is about 10 miles square, and 24 towns and villages have 
joined ia the movement and subscribed to the capital stock. Some 
10 more are expected to join. The population of the district, exclusive 
of Reichenberg, is about 60,000. Stock is subscribed at present to the 
amount of £40,000, and this it is proposed to increase to £80,000. 
The Principe purpose of the corporation will be the distribution of 
electric light and power, with the possibility of installing and working 
a system of suburbsn electric tramways. Tramway and light franchises 
for the city of Reichenberg are at present owned by private corpora- 
tions, and at their expiration it has been generally . that the 
city would take over and conduct the enterprises. Negotiations are 
pending, however, which may change the situation in this respect. 

mmunications regardi uipment, etc., may be addressed to 
directors Alfred Ginskey, Maffersdorf, and Dr. Richard Pirkl, 
Reichenberg. 


RESULTS OF TENDERS. 


Bristol. —The Corporation has placed an order with Bruce Peebles 
and Oo., Edinburgh, for the supply of a 400-kw. generator. 

Aberdoen.—The tender of Bruce, Peebles, and Oo., Edinburgh, for 
the supply of a station governor at Gallowhall has been accepted. 

Islington.—The tender of Orompton and Oo, for the eupply and 
erection of 78 electric arc lamps ia the Highbury district has been 
accepted. 

Bridgwater.—The order for the supply of storage battery, consist- 
ing of 260 standard lighting type cells, has been placed with the Hart 
Accumulator Company. 

Birkenhead.—The Oorporation have accepted the tender of 
Johnson and Phillips, Electric Cable Works, Old Charlton, Kent, for 
supply, delivery, and laying extensions to feeder and distributing 
mains. 

Londonderry.—The order for the supply of battery, consisting of 
122 standard lighting type cells, to be installed at Gransha Lunatic 
Asylum, has been placed with the Hart Accumulator Uompany, 
Stratford, E. 

Kilmarnock.—The Corporation have accepted the tender of Dick, 
Kerr, and Co., London, at £22,784. 6s. 6d. for perm ment-way 
excavations, concrete foundations, steel rails, fishplates, and special 
work, paving, eto. | 

Stepney.—The Council have accepted the tender of Ward Bros., 
Basinghali-street, for installation of the electric light ia St. George's, 
East, Library, at £92. 4s. 6d., and Emerson and Sons, for electrically 
lighting Limehouse Town Hall, at £200. 

Chatham Dockyard.—Mesars. Isaac Storey and Sons, Limited, 
Empress Foundry, Cornbrook, Manchester, have received from Messrs, 
Bruce Peebles and Oo., Edinburgh, an order for six sets of surface- 
condensing plant in connection with the Ohatham Dockyard contract. 

Dundee.—The following tendera have been accepted for general 
engineering stores, for the Electricity Department: G. Stephen and 
Bons, Dundee; R. Stiven and Oo., Dundee; R. C. Stiven and Sons, 
Dundee; C. D. Braid, Dundee; Kirk and Coutts, Dundee; R. 
Fergusson and Sons, Dundee. 


Electrical goods—Edison and Swan 


United Electric Light Company ; Ward and Goldstone, London ; Sir 
Hiram Maxim United Electrical Oompany ; Union Oable Company. 
Piping —Stewart and Menzies, Glasgow. 

Kirkcaldy (Scotland).—The Lighting Committee have received 
the following tenders for one extension switchboard panel and cable 
connections for one 430-kw. generator now on order : 


Oox- Walkers, Darlington (accepted) ............ eee £200 
J. E. 8 oletti and Co., London. V 230 
W. McGeoch and Co., Limited, Glas gor 275 
Edison and Swan, Dundee . . . 400 

Wiring.—The May-Oatway Fire Appliances, Limited, have 


accepted the following tenders for wiring various buildings: For 
Messrs. J. and B. Coates, Limited, mille, Paisley—Contracts 1, 5, 
and 6: National Telephone Company ; 4 and 7, Wylie and Lochhead, 
Limited; 2 aud 3, J. T. Elpatrick and Sons. For the Moss Empire 
Theatre, Edinburgh—W. Douglas, Limited; J. Taylor and Son, 
Edinburgh; Stapley and Smith, London; Troup, Curtis, and Co.; 
McIntyre, Hogg, Marsh, and Co., London; W. L. Lucas and Oo.; 
Private Wire Installation Company. 

Aberdeen.—The Electric Lighting Oommittee have received the 
following tenders for supply and erection of mild.steel coal bunkers, 
together with coal and conveyor of the endless-chain bucket type, 
with accessories: Babcock and Wilcox, Limited, 21, St. Vincent- 
place, Glasgow (accepted); Askham Bros. and Wilson, Limited, 
Yorkshire Steelworks, Sheffield; H. Barry and Oo., West North- 
street, Aberdeen ; R. Dempster and Sons, Limited, Elland, Yorks ; 
Spencer and Oo., 32, Queen Victoria-street, London ; New Oonveyor 
Compauy, Limited, Smethwick, Pirmingham ; Graham, Morton, and 
Oo., MHunslet, Pepper - road, Leeds. 

London. — The Metropolitan Asylums Board have received the 
following tenders for electric lighting at Western Hospital and 
Ambulance Station: 

Donnison, Billem, and Oo., 116, Great Portland -street, 


Weise à 0 0 
Alliance Electrical Oompany, Limited, 137, Regent. 

stroot, ../ ore suE C EE CCC 4,286 12 0 
Bergtheil and Young, 12, Oamomile - street, E. C. 4,367 5 0 
Buchanan and Curwen, 64, Victoria-street, 8. W. ......... 4,630 0 0 
Eastlakes, Limited, 1, Oarteret - street, Westminster, 

JAVA 5,820 0 0 
Drake and Gorham, Limited, 66, Victoria-street, West- 

minster, S. W. .......... V . 6,260 16 6 


Aberdeen. — The Electris Lighting Oommittee have received the 
following tenders for supply and erection of surface-condensing plant, 
air-pump and piping: Blake and Knowles Steam Pump Compapy, 
179, Queen Victoria-street, London (accepted) ; W. H. Allen and Oo., 
Limited, Bedford ; I. Storey and Sons, Limited, Manchester; Alley 
and MacLellan, Limited, Glasgow; Mirrlees-Wateon Oompany, 
Limited, Glasgow; Wheeler Oondenser and Eogineering Company, 
Limited, London; Thomson, Son, and Oo., Dundee; Worthington 
Pump Oompaoy, Glasgow; Klein Engineering Company, Limited, 
Manchester ; W. H. Bailey and Oo., Limited, Manchester; Mather 
and Platt, Limited, Manchester ; Thornton and Orebbin, Bradford ; 
Wallsend Slipway and Engineering Company, Limited, Wallsend ; 
Pulsometer Engineering Company, Reading: J. Abbot and Oo., 
Limited, Gateshead; Summers and Scott, Limited, Gloucester ; 
Bertrams, Limited, Edinburgh ; Oole, Marchent, and Morley, Bradford. 


BUSINESS NOTES. 


TRACTION. 


Darlington.—The tramways have been formally opened. 

Aberdeen.—The service of cars is being largely increased for the 
summer season, 

Burton.—The receipts for Bank Holiday amounted to £112. 1s. 9d., 
& record for the town. 

Blackburn.—The receipts for the holidays (Saturday to Tuesday, 
inclusive) show a decrease of some £75 ovet last year. ; 

Walsall —The receipte at Whitsun constituted a record, 84,741 
passengers being conveyed and £502 taken in four days. 

Reddish.—The Stockport Oorporation are applying for an extension 
of time of one year for the completion of the Reddish tramways. 

Gloucester. —Terms have been provisionally agreeu upon between 
the Council and the Great Western Railway Company in regard to 
level crossings. i 

Leicester.—Through journeys have now commenced. From 
Saturday to Monday 300,000 passengers were carried, the fares 
amounting to £1,250. 

Linooln.—It is stated that on taking ion of the company’s 
undertaking on July 1, the Oorporation will proceed to electrify the 
tram system between Lincoln and Bracebridge. 

Bury, Rochdale, and Oldham.—Tho arbitration proceedings in 
connection with the taking over of the Bury, Rochdale, and Oldham 
Steam Tramways Company by the local authorities have been held. 

North-Eastern Railway.—The company advertise an extension of 
their electric train service from New Bridge-street Station to Monks. 
eaton, commencing on Monday. The trains will run every half-hour. 

Kilmarnock.—The tender of Messrs. Dick, Kerr, and Co., amount- 
ing to £22,784, for the permanent-way construction in connection 
with the Corporation electric tramway system, has been unanimously 
accepted. 

Burma,—It is announced in Jadian Engincerinj that sanction has 
been accorded to the introduction of Sykes’s electric block and inter- 
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locking between Rangoon and Insein on the Burma Railway, and work 
will be started forth with. The estimated cost is some £2,000. 


Keighley.—Notice has been given that at the next meeting of the 
Town Council a resolution will be moved that in the construction of the 
electric tramway to the railway station, the Tramways and Electricity 
Committees be empowered to lay double lines forward from the railway 
station to Stockbridge. 


Kirkcaldy.—The engineers are at present engaged staking out the 
route of the proposed tramway throngh the Wemyss Estate. It is 
stated that a provisional order will be applied for to enable a junction 
being effected with the Kirkcaldy system at Gallatown, and aleo the 
extension of the route from East Wemyss, vic Buckhaven and Methil, 
to Leven. 


Halifax.—The Tramways Oommittee recommend that the pro- 
posals submitted by a private syndicate concerning tramways outside 
the borough be not entertained. At Wednesday's meeting the Oor- 
poration decided to give instruc'ions for the ex'ensions from Brighouse 
to Bailiffe Bridge and from Salterhebble to Elland to be commenced 
forthwith. . 

Folkestone.—Lord Radnor has refused his consent to the adoption 
of the overhead system. A long discussion took place at the last 
meeting of the Oouncil as to what should be done next, and it was 
eventually decided to enter into an agreement for the construction of 
the tramway on the ''G. B." system if the company would give an 
indemnity. | i 

West Ham.—The tramways from Whit Sunday to Tuesday carried 
175,555 passengers and took £680 in fares. On Whitsun Monday the 
receipts were £510, and for the six days ending last Tuesday night 
they were £1,100. Two new sections of the system were opened on 
Monday giving &ccess to the dook districts, and they promise to be 
most remunerative routes. 

London United Tramways Oo,—The extension to Uxbridge was 
examined and passed by the Board of Trade on Tuesday, and the 
service commenced the following day. The company conveyed over 
675,000 passengers on Whit Sanday, Monday, and Tuesday. The 
company’s Bill for an extension to Staines has been ordered for third 
reading in the House of Commons, 

South Shields.—At a meeting of the Tramways Committee last 
week the town clerk reported the receipt of letters from the British 
Electric Traction Company and a Manchester syndicate, who had pre- 
viously sent in tenders for the leasing of the tramways, in which they 
stated that they would be prepated to amend their oftere. The new 
tenders are to be in within 28 days. 


Proposed Light Railways.—A light railway ie talked of between 
Dulverton and Washford. Somerset, a large district which is only 
served by the carrier. Notices or application are published in the 
Gazette for orders authorising light railways from Gisburn to Barnolda- 
wick, Yorks; from Tarporley to Northwich, Cheshire ; snd for two 
lines from Corwen, Merioneth, to Pontyswych Oarnarvon. 

Malvern Wells-Maisemoroe.—4A joint committee of the Gloucester 
and Worcester County Councils adopted the somewhat novel prooedure 
of travelling by coach through the districts affected, ascertaining the 
opinion of the ratepayers with regard to the proposed light railway 
between Malvern Wells and Maisemore. All along the proposed route 
opinion is practically unanimous in favour of the scheme. The com- 
mittee will report to their respective councils in due course. 

Bournemouth.—4At the meeting of the Town Council on the 25th 
ult., it was stated that the total number of miles run by the trams 
since April 28 was 19,978. The passengers carried numbered 235,552, 
the receipts were £919. 13s. 3d., the average per car mile being 
11:09d. The arbitration Spon the terms of the acquisition by the 
Borough Council of the Poole and Ohristehurch undertakings from the 
Poole and District Electiic Traction Oompany has been held. 


Pontypridd.—At last week's meeting of the District Oouncil a 
report was submitted upon the negotiations with the British Electric 
Traction Oompany with respect to the company's terms for the sale to 
the Council of the portion of their tramway undertaking in the urban 
area. It appeared that differences existed as to the life of the 
tramway track, the quality of the pitching, etc. The negotiations had 
been adjourned in order that the track might be further examined. 

Sheffield.—It is stated that the Sheffield Tramways Committee 
have decided to make an early tria] at one of the High-street junctions 
of a new automatic point shifter, which is being made by S. Dixon 
and Sons, of Leeds. This apparatus dispenses with the services of a 
pointsman at tramway junctions, the pointe both of the rails and the 
overhead wires being actuated by electrical power, and controlled by 
the motorman of the approaching car. If the experiment is successful, 
the apparatus will probably be installed at all the important junctions. 


Mexberough and Swinton.—Hecent developments indicate that 
the construction of the proposed tramway depends upon the attitude 
of the local authorities, as the promoters are not disposed to comply 
with the stipulation that they should provide a dust destructor and 
use specially-constructed cars for the removal of the nightaoil. There 
was no such arrangement with the Mexborough Council, but the 
Swinton authorities are inclined to adhere to the original terms unless 
some equivalent is granted. The company have been in communica- 
tion with the Rawmarsh Council on the subject. 

Falkirk.—The biete on the question of Sunday running is to be 
taken next week by house-to-house visitation. The Town Council are 
divided in opinion. Meantime the company have indicated their 
willingness to agree to certain restrictions to meet the views of the 
objectors. They are willing, when the time arrives for the Town 
Council to consider the advisability of buying the undertaking, to sell 
on a six-day profit-eatning basis. Further, they are prepared not to 
run the cars during the hours of divine worship, There is, however, 
a feeling among a large section of ratepayers that the Council should 
themselves undertake the tramways, 
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Glasgow.—The financial year of the 
closed, aud the statistics up to last Sa y show that the system 
has carried 1874 million passengers, and yielded £711,607 in fares. 
When the three additional days necessary to complete the year are 
added it is estimated that the Glasgow tramway cars will have carried 
fully 189 million passengers and drawn about £718,000 in fares, being 
an increase of about 12 million in the former and £60,000 in the 
latter as compared with last year. There are now 70 miles of 
double track open for traffic as compared with 65 at this time last year. 


Ashton.—The negotiations with Stalybridge are at a standstill. 
The manager of the Oorporation tramways (Mr. A. Oovenay) has 
organised a circalar system of cars on the Hurst and Dukinfield route. 
Iu conneotion with the dispute between the Ashton Corporation and 
the Manchester Cati iage Company, the arbitrator (Mr. Harris) has 
fixed the price which Ashton will have to pay as £26,000 iu the event 
of their having to take over the Cowhill-lane epos 10 cars, and 
141 horses. In the alternative, the Corporation will have to pay the 
carriage company £17,250. It now remains for either party to apply 
to the King’s Bench to test the accuracy of the interpretation of the 
atatute. 

Wellingborough.—At the last meeting of the Town Oouncil, a 
letter was read from the company stating that they were uneble to 
give a definite date when the actual construction of the tramroads 
would commence, as the state of the money market had been such 
that the company did not feel justified in raising the capital. Notices 


ration tramways has just 


to treat had served for ali the property neces , and prices had 
already been agreed to the extent of £6, Tenders for the con- 


struction of the tramroads and working drawings had already been 
prepared. It was further pointed out that the period allowed to carry 
out the scheme was July 31, 1905. The Council generally were disposed 
to assist the company as far as possible. 

Saddleworth and Springhead Tramways.—Notice is published 
in the Gazette that application will be made to Parliament by the 
Saddleworth and Springhead Tramways Company for leave to intro- 
duce into the Bill now pending provisions for the e extension of time for 
the transfer by the Saddleworth and Springhead Urban District 
Councils to the company of the undertakings authorised by various 
orders ; to authorise the abandonment only of tramways Nos. 3 and 4 
instead of the whole undertaking ; and to vary the powers of the com- 
pany as to the issue of shares. Printed copies of the additional clauses 
can be obtained from Messre. Baker, Lees, and Oo., agents for the 
company, 54, Parliament-street, Westminster. 

Teesside Tramway Profits.—A conference is being arranged 
with the nu authorities on the line of the Toes-side tramway route, 
between Middlesbrough and Norton, to consider the application of the 
tramways company, who are seeking to alter the terms of purchase and 

ive the Oorporations of Middlesbrough and Stookton and the Parish 
uncils of Norton and Linthorpe 4 wayleave in lieu of a share in the 
profits. By the order of 1897, the tramway company were to pay to 
the local authorities a certain share of the profits over 8 per cent., but 
up to the present nothing haa been reoeived from the company. 
Thornaby has already made an arrangement with the tramway 
oompany to receive £200 as wayleave in lieu of their share of the 
profits. 

Dewsbury.—It appears that the brakes of the car which got out of 
control, as stated in our last issue, proved, on examination after the 
accident, to be in working order. The driver, having applied the 
electric brake without, as he imagined, producing the usual effect, 
reversed the controller. It is asserted by the driver, whom the m 
states is one of the most reliable in the service, that an injury to hi 
hand sustained in the collision with a cart prevented him from lifting 
the latch of the front door so as to reach the rear of the car, and that 
it did not occur to him to signal the conductor to apply the hand- 
brake. The conductor was occupied in preventi the rtis a 
from attempting to jump off the car. A of e enquiry 
been held. 

Steyning.—At the meeting of the Steyning East Rural District 
Council the Town Olerk reported that he had called the attention of 
the Brighton Corporation to the fact that the tramway line in a por- 
tion of the Dyke-road had not been laid in the centre of the highway 
as shown upon the deposited plans, and as no satisfactory explanation 
had been received from the Corporation, it was resolved that formal 
notice be given the Corporation to relay such tramway in accordance 
with the deposited plans, and that the attention of the Board of Trade 
be called to the matter. The question of the laying of electric 
cables from Southwick and along the Shoreham road was considered, 
and after some discussion the Oounoil decided to do certain work 
themselves, 

Sunderland.—The tramways show a profit of £4,420, which will 
go to the relief of the local rates. The accounts show total receipts, 
£63,067 (£62,506 for fares); total expenditure, £58 647 (of which 
£36,518 is for working expenses, and £22,328 for interest, sinking 
fund, and depreciation) Despite the unfavourable weather 14,848,958 
aiiis were carried, an increase on the previous year of 961,837. 

he average taking per day were £170. 15s. 8d., the average car 
per day £3. 6s. lljd., and the average receipts per car mile | were 
10:46d., Mir net profit per car mile of 74d. Electricity for motive 
power and lighting cost £12,208, and wages of motormen and con- 
ductors £13 586. Of the various sections, four are worked at a profit 
and five at a loss. The Roker line is especially remunerative. 


Cheltenham and District Light Railway,—Tho Board of Trade 
notify that the Light Railway Commissioners have submitted to them 
for confirmation an order authorising the construction of an additional 
light railway ia the borough of Cheltenham, and the abandonment of 
the construction of part of another light railway already authorised in 
the same borough. Any objections to the confirmation of the order 
should be addressed to the Assistant Secretary (Railway Department), 
Board of Trade, and must be lodged with the Board on or before the 
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25th inst. These should be accompanied by copies of any clauses or 
amendments that may be desired to remove the objections, and copies 
of such objections and clauses or amendments should at the eame time 
be sent to the promoters’ agents, Messrs. Winterbotham, Gurney, and 
Oo., solicitors, Oheltenham, from whom copies of the order may be 
obtained at the price of 1s. 

Newoastle.—The Town Council having amended the terms of 
settlement submitted by the company so as to materially limit the 
Propose through service, the company have signified their rejection of 

e offer. A meeting of the Parliamentary and By-lawsand Tramways 
Oommittee of the Newcastle Corporation was held yesterday, Alderman 
J. Baxter Ellis occupying the chair. Members of the Tramways, eto., 
Oommittee have been appointed to represent the Corporation and give 
evidence before the Select Committee of the House of Commons 
against the application of the company. The committee have decided 
to obtain further evidence in support of their opposition. Sir Chas. 
Hammond has resigned the chairmanship of the Parliamentary Com- 
mittee, stating that the decision to associate the Tramways Committee 
with the Parliamentary Committee in opposing the company’s Bill 
amounted to a vote of censure on the Parlismentary Committee. 

. Aston. —The report of the committee states that the reconstruction 
of the permanent way between the city boundary and Aston Oross will 
be finished in a day or two. Orossovers have been laid at each end. 
and the contractors are now eresting the poles and ozerhead wires and 
other work in connection with the electrical equipment, which will be 
completed by the second week in June, so that there is no reason why 
this portion of the line should not be worked on the overhead eleotric 
system at once and intercommunication with Birmingham effected, 
providing the company are able to make satisfactory arrangements 
with the city of Birmingham for running powers. The contractor has 
finished the reconstruction of the permanent way in Witton-road, 
Bevington-road, and Trinity-road, and has made the junctions with 
the existing tramways so that the company may run over these lines 
with the steam cars, leaving the Witton-lane and Park-road free for 
reconstruction. The contractor is making good progress all round. 

. Manchester.—The inner electric 3 circle of the city lines 
is approaching completion. Up to last week care starting from the 
tramway shed in Queen’s-road, Ohetham Hill, ran along Queen’s-road 
and through Lamb-lane to Oldham-road. The route was then extended 
along Hulme Hall-lane and Forge-lane to Ashton New-road, and along 
Grey Mare-lane to Ashton Old-road, and through cars will be ran 
between Oheetham Hill.road and Ashton Old-road. On the other side 
of the city there is a service from Brooke’s Bar through Moss Side and 
along Dickenson-road to Longsight and so to Hyde-road. The only part 
of the circularroute which remains uncompleted is the linealong Pottery- 
lane, Gorton-lane, and Belle Vue-street to connect Ashton Old-road with 
Hyde-road. This will shortly be undertaken, and it will then be 
poene to go round the city on its east and south sides to Brooks's 

. Lines to other parts are, of course, crossed, and cars to various 
districts can be taken at these junctions, The receipts from the 
Corporation cars last Saturday amounted to £2,867, which is the 
largest amount taken in asingle day since the inauguration of the 
system. 

Brighton.—The Town Council have decided to appeal against the 
judgment of Mr. Justice Grantham in the action brought by Messre. 
McOartney, McElroy, and Co. The Council met privately before the 
public meeting, and it is stated that they then had betore them a 
letter from the contractors offering to accept £12,000 and costs to 
settle the whole matter in lieu of the £14 600 and costs awarded b 
Mr. Justice Grantham. Eventually, however, it was decided to appeal. 
The Works Committee have considered a suggestion from Mr. Magnus 
Volk with regard to Vol«'s Electric Railway and the proposed Rotting- 
dean tramroad that cars should be permitted to be worked on the two 
systems without passengers having to change cars. Mr. Volk also 
requested the Corporation to waive their right to take over the electric 
railway before the end of the lease ; and in a subsequent letter Mr. 
Volk agreed, if the concession was granted, to give a sum of £250 
and a similar sum in 12 months for the purpose of advertising the 
borough. The committee decided not to accede to the suggestion that 
the Corporation should waive their right, but were willing to agree to 
Mr, Volk's cars running over the proposed Rottingdean tramway, At 
& second meeting the committee decided eventually that they could 
not recommend the Council to waive their right to take over the rail- 
way under the terms of the lease. | 

Southport.—The company who lease part of the tramways within 
the borough from the Corporation have submitted a draft agreement 
embodying the terms upon which they would be prepared to lease the 
whole of the Corporation's undertaking, intimating at the same time 
that if the Corporation prefer to buy the company out, the latter are 
open to consider any proposition. The draft agreement provides 
that the rent to be paid by the company shall be an amount represent- 
ing the net interest and sinking faud on the basis of the minimum 
rates for the longest terms over which the Corporation ie entitled to 
spread the repayment of loans in respect of the several items—viz , 
permanent way, electrical equipment, cars. The company to purchase 
all energy needed from the Corporation on the same terme as hitherto. 
The agreement as to certain payments for maintenance, repair, and 
renewal shall apply to all the lines. The Corporation shall provide all 
capital sequel for such improvement, alteration, or extension as may 
be carried out with their approval and consent, and the company shall 

y an increased rental in respect thereof on the same terms as 
for tbe eristing service, After payment of the rent and of 
the sums for maintenance, repair, and renewal, the company shall 
be entitled to the payment of 5 per cent. on so much of their 
capital as has been expended in the borough of Southport, which, 
for the purposes of the agreement, shall be deemed to be £25,000. 
The company shall be entitled to establish a depreciation fund of not 
exceeding d per cent. per annum on the sum of £12,500. The 
remainder of the revenue shall be deemed to be profit, of which one-third 


shall go the com 


y for working the undertaking, and the remaining . 
two-thirds shall be divided equally between the company and the Cor- 


Any obligation entered into by the Corporation with the 


ration. 
Bouthport District Tramroad riri or with the Lytham Tramroad 
Company shall be acoepted and fulfil 


ed by the- com 
pany shall not inorease the existing fares except wit 
the Corporation. They may, however, modify the existing s 
facilitate the working of the lines when combined in one under 


The Underground.—The Financier publishes an interview with a 
gentleman closely connected with the District Railway Company, in 
the course of which he stated: ''As things are going, the engineers 
consider that the entire cost of eleotrification of the District Railway— 
not the lines over which it has running powers—will not exceed one 
million sterling. That is for 15 miles of double track and the cost 
of the new rolling-stock and so forth. It would be a great deal more 
but for the fact that the compauy will not have to sink any capital in 
putting up a power-house. It will have the advantage of a supply of 
current from the great generating station which the Underground 
Electric Railways Company is building at the pure cost of procu. 
plus 10 per cent. Looking at the weak financial position of the District, 
this arrangement will suit us better than haviug to take up a lot more 
capital. Besides, it is better that the power for the whole system, 
including the tube railways connected with the Underground Uom- 

any, should be supplied from one centre. The Metropolitan 

silway will, of course, have its own independent power from the 
Station it is building at Neasden. From the experimental electric 
service of the District we are learning some ‘useful lessons 
from it. Iu a new installation there are certain to be little 
defects to put right. We had two trains running at first, but one of 
them developed certain faults, and we have taken it off the regular 
servico, using it now and again, and thea making a careful examina- 
tion to see the reasons for the faults developed. But, really, there 
is very little that is new in the system of electrical wotking we have 
adopted. It is, in all essentials, a duplication of what is being done 
in the States. So we are on sure grocnd. When the time comes for 
putting the new rolling-stock on the rest of the system we shall know 
the trains will run. We hope to start the new system on the main 
line next January. But the date at which the change will actually 
take place will depend on many circumstances. I believe work on the 
Metropolitan is going on quite satisiactorily, and there is no reason to 
suppose they will be behiad us, but it is too soon yet to make auy hard- 
snd-fast statement. Both companies will try to be mey by January, 
and I think we shall be. When we are ready to make the change the 
electric tre ius will run right round contiauously. I dare say for the 
first month we may still have a good many of the old trains and locomo- 
tives in use; perhaps the electric trains will alternate with tho others, 
but in about a month from the start the locomotives will disappear. 
We shall train our own drivera, In fact. that is one of the uses of 
this five miles of experimental line, We are putting the present 
engine-drivers on to the electric motors and teaching them how it is 
done. So far as possible we shall retain the present staff of drivers. 
But it is not so easy to get these men to accommodate themselves to 
the new conditions. They do not altogether like it, psrticularly the 
older men. You see, they have been driving a steam locomotive for 
the test part of their lives. When they are put on to aa elestric 
motor they not only have something strange to learn, but they have 
something to forget—which is even more difficult. The line will be 
worked entirely on the multiple-unit system of traction. We shall 
have no locomotiv.s It will be far more economical to dispense with 
the additional weight, and the unit arrangement makes the whole 
equipment more elastic and easier to manage—easier when everything 
goes right and the lioe is in perfect order, and very much easter if any 
breakdown happens or in the event of aa accident.” Interviewed by 
a New York pressman, Mr. Yerkes stated that he expected the new 
system to be in operation by Jan. 1, 1905, and that the confidence of 
British investors in the undertaking was shown by the great advance 
in the price of the stock. 


Liverpool A complete electric track welding outfit, for working 
the Lorain Steel Company's method, in charge of a Lorain staff is now 
at work on an experimental complement of joints on the vigi cue 
tramways. Two thousand joints are to be welded by the process. e 
machines have been at work this week in Upper Parliament.street. 
The outfit comprises four trolley cars, one being a dynamo car, one a 
sand-blast car, one a welding car, and one a grinding car, and blast. 
lamp apparatus for burning all traces of pitch off the raile when they 
are fitst bared by the removal of the sette. Following the lamps comes 
the sand-blast car. This car is provided with an electric motor of 
10 h p., which works an air-compressor. There is a tank for storing 
the air, a saud-bin, and a vertical cylindrical sand-mixer of Tilghman 
pittern. The air is compressed to about 20lb. per oe inch. This 
dlasting car o perates but little in advance of the welding car, 
the necessity of having perfectly clean metal faces for welding 
making it desirable that the joints ara not prepared far in 
advance of the welder. When cleaning the rails for welding, an 
attendant directs a nozzle on the pa:t to be cleaned, and the air, 
carrying with it the sand, impinges on the rail. Every particle of dirt 
is removed from the rail, the metal being left in ite fresh and natural 
silver-grey. The welding car is fitted with a 5-h.p. motor, which 
drives a horizontal shaft provided with friction clutches for working a 
crane carrying the welder. The crane has a massive arm or jib, and 
performs a raising or lowering motion, and a motion from side to side 
to admit of the welder being moved to either rail. The welder is of 
the Thomson Electric Welding Company's type, of Lynn, Mass., and 
is supported from the arm of the crane, slightly in advance of the car. 
It has two powerful jaws, by means of which the actual welding pressure 
is imposed. The welder comprises a transformer, the primary winding 
of which has two ooils in llel, with 44 turns each. The seoondary 
coil consists of a single loop of copper of large sectional area, the 
terminals of which form the contacts or jaws of the welder which 
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grip the rail. The primary coils are enclosed within the seoondary 
winding, and are insulated in oil. Pressure is applied by means of 
two insulated levers, which are connected by a hydraulic jack. A 
preesure of 4,100lb per square inch is obtained on the rams of the 
jack, which are 3gin. in diameter, by means of a hand pump. A 
welding per varying from 10 tons to 37 tons is obtained, the 
preesure bein ually increased to the maximum. Current for 
weldiog is taken from the trolley wire overhead by the ordinary 
trolley arm arrangement at about volts, and is transformed first to 
alternating current of 500 volts by a General Electric Company's rotary 
converter in the dynamo car. At tbe welder it is transformed to seven 
volte, and is then of 20,000 to 30,000 amperee. About 125 kw. is 
required to weld, and to effect this the current is on for about 24 
minutes. To weld a joint a bar of flat rolled steel, from J8in. to 48in. 
long, 34in. wide, and lin. thick, cast with a special welding piece at 
each end, and provided with a welding strip in the centre, is used like 
& fishplate on each side of the joint. The jaws of the welder 
‘grip the ends and the middle of the two plates as they lie against 
the rails in turp, and the three welds which from the joint are 
effected. The end welds are horizontal ; the middle weld is vertical. 
The final operation is that of planing down any inequalities which 

may remain on the surface of the rail. This is accomplished by means 
of an emery-wheel or pndar, which forms part of tho outfit of tbe 
fourth and last car. This car is also provided with a motor, to work 
the emery-wheel backwards and forwards over parts which require to 
be ''planed" down. The wheel is supported in a swing frame, which 
admits of it being used on either rail. The making of a joint occupies 
from 13 to 14 minutes. Continuous working is reckoned upon, and 
with this about 80 joints can be made per 24 hours on an average. 
The operations at Liverpool are being carried on under the direction of 
Mr. J. G. Raymond, who represents the Lorain Company on the 
particular piece of work. 

Birmingham. The first three months’ working of the Aston line of 
the Birmingham municipal trams has proved very successful, yielding 
£4,428 profit. This represente an average receipt per car mile of 1s. 6d.. 
of which 6d. is profit, The inspector pes out that it would be 
necessary to obtain the sanction of the Board to expenditure relating 
to tramways as distinct from lighting, and the city engineer has been 
instructed to dissect the items in order that the necessary application 
may be made. The Council have approved a provisional agreement 
with the Oity of Birmingham Tramways Company for the immediate 
electrification of the Small Heath route, and for the future working of 
the line. The terms of electrification are practically the same as those 
for che Dudley route. Alderman Beale explained that at the pregent 
time the route consisted of three sections : the line from Station-street 
to Small Heath Park, which wae a steam route belonging to the Cor- 
poration, but leased to the company till Dec. 31, 1906; the line from 
Small Heath Park to the city boundary, a newly-constructed and 
electrically-equipped line, also belenging to the Corporation, and leased 
to the company until Deoember, 1906 ; and the new eleotrio line from 
the city boundary to Yardley, which had been newly constructed and 
was in the hands of the tramway company for a period of 30 years 
from 1903. The old steam part of the.route was much in need of 
repsir, and the company found themselves in the position of being 
called upon to pay for relaying the lines under the terme of their 
lease, and with very small prospect of getting very much out it during 
the small term that remained to them. The company accordingly 
approached the Tramway Oommittee, and asked them to deal with 

is portion of the route in the same way that they had dealt 
with the Dudley.rosd route in connection with the Birmingham and 
Midland Company. It was obviously an advantage that the steam 
cara should be got rid of and that the line should be electrically 
equipped as early as possible, and in this instance the change would 
render it possible for the company to run their cars through from 
Station-street to Yardley. There was, however, the question of the 
position which would be created at the commencement of 1907. Unless 
some arrangements were made, the Oorporation would find themselves 
at another deadlock, necessitating that the passengers should change 
cars at the city boundary. The Tramways Committee had, therefore, 
come to the following arrangement for through working, which had 
been embodied in the provisional agreement. The parties were to 
9 cars in proportion to their length of interest in the route. 

ach would find its cars in its own district. Each party would 
find its own power, and the receipts would be divided in pro- 
portion to the respective interests. The agreement contemplated 
the possibility of the company desiring at some future date to go 
beyond Yard:ey, possibly to Sheldon, in which event the. committee 
thought they should have the option of saying whether they would 
apply the arrangement to the extended route, or whether they thought 
that was too far for the Birmingham cars to run out into the country. 
In the latter event the company might run their cars from the furthest 
point into Birminghem, the Corporation taking the whole of their 
earnings in Birmingham and paying them an agreed figure, which he 
thought there would be no difficulty in arranging when the time came. 
Another claure had reference to the depót opposite Small Heath Park, 
and provided for the company having accees to the establishment upon 
certain terms iu the event of the Corporation not electing to purchase 
it. It was provided that the arrangements should go on till June, 
1911, and that until that date the Corporation would not extend the 
ld. stage beyond Small Heath Park. The committee were, however, 
pretty confident that if the arrangement was found to work well 
it would be continued for a further period. June, 1911, was the 
date when the interest of the City of Birmingham Tramways Oom- 
pany in all the lines inside Birmingham would cease, and it would 

oubtless be the occasion for a general tramway rearrangement. 
The company had agreed to pay 15 per cent. interest on the cost of 
relaying roads for the remainder of the lease, and tenders would 
shortly be invited. In regard to the different treatment of the Oor- 
poration and company employés on the Small Heath route, he did not 
anticipate any difficulty. The committee would shortly submit pro- 
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posals for various extensions and alterations, so that parliamentary 
powers might be available when all the steam routes came into the 
possession of the Corporation in 1906. In conclusion, Alderman Beale 
expressed the hope that having now met in friendly negotiation the 
Oorporation and the company might be able to come to terms for 
through working on other lines. 


LIGHTING AND GENERAL. 


Bolton. There appears to bs considerable friction with the 
employé: at the electricity station. 

Sale of Plant.—Particulers of the sale of two steel Lancashire 
boilers will be found in another column. 

St. Panoras.—The Borough Council are raising a loan of £19,000 in 
respest of the extension of the electric lighting. 

Hartlepool.—The Town Council have decided to provide a number 
of additional arc lamps in various parts of the town. 

Derbyshire and Nottinghamshire Electric Power BilL—This 
Bill has been read a second time in the House of Commone. 

Stoke-on-Trent.—The Town Council have decided to apply for 
sanction to borrow £1,250 for the provision of electric light fittings. 

Rochdale.— The Town Council propose to apply for sanction to the 
borrowing of the sum of £42,405 for purposes of extensions at the 
electricity works. 

Gravesend.—Steps are being taken to ensure an extension of the 
Gravesend Electric Lighting Order of 1890 so as to include in the area 
the parish of Rosherville. | 

Retford.—The Town Council are actively 5 
tion of the electric light. If the price is suitable, the 
dians will become a customer. : 

Newoastle.—Permission has been granted to carry overhead wires 
along Welbeck.road for the electric lighting of the thoroughfare by 
means of a number of 120-c p. lamps. 

Horsham.—There are now 5,860 lamps connected with the D'strict 
Council's electric lighting mains, and 150 lamps are applied for. The 
number of private consumers is increasing, 

Colwyn Bay.—The price of the current is to be reduced this year 
from 44d. per unit to 44., as the electric lighting department showed 
& clear profit of £385 on last year's working. 

Barnstaple.—Mr. Hadfield is preparing a report as to the cost of 
lighting the corn exchange with electricity. An electric motor is to 
be subetituted for the gas-engine at the music hall. 

Woolwich.— The Infirmary Oommittee of the Gardiani are recon- 
sidering a recommendation that the electrio light be laid on at the 
infirmary at a cost estimated by the borough engineer at £420. 

Goole. —We understand that the Council intend to retain their elec. 
tric lighting order, and will probably instal a small plant of their own. 
They have already acquired a site for this purpose at a cost of about 
£900. 

Edinburgh.—It is proposed that the surplus of the year's working 
of the electric lighting department. amounting to £17,000, after 
payment of interest and sinking fund, should be placed to the reserve 
fund. 

Sunderland.—The electricity supply undertaking of the Corpora- 
tion realised a gross profit of over £16,000 during last year. The 
Electricity Committee have accepted a Berlin tender for three-phase 
cables, 

Ilford —The enquiry into the Council's application to borrow 
£32,000 for the purposes of the electricity department was held laet 
Thursday. Partof the loan refers to excess expenditure and part to new 
mains aud plant. 

Exeter.—The work of laying the telephone wires underground 
instead of overhead is proceeding ia the principal business parts of the 
city. When completed the extension of the underground aystem all 
over Exeter is anticipated. 

Folkestone —The Town Council have decided to appoint a sab-oom- 
mittee to consider the question of telephone charges as they apply 
to the Corporation. The annual charge is £167, out of which £74 
is for fire brigade purposes. 

Wellingborough.—Thc Urban District Council have agreed to give 
to the Oounty of Northampton Electric Power and Traction Company 
12 months' notice of intention to determine the agreement between 
thim and the Council dated Feb. 18, 1902. 

Hull Telephones.—The municipal exchange is to be opened shortly. 
It is reported that the number of tubseribers already secured has tar 
exceeded the anticipations of Councillor Brown (the chairman of the 
Telephone Committee) and Mr. T. Holme (the manage ). 

Bo'ness.— With regard to the deadlock, it is announced that tha 
Secretary for Scotland will. in case he decides to still disallow ihe 
electric lighting loan as proposed. sanction a loan hy the Towa Couucil 
on the understanding that they do the work themselves. 

Bombay.—The municipal electricity works are nearing completion. 
and their opening should also open a demand for motore, lamps, and 
electrical apparatus and appliances of all kinds. It is reported that 
the local merchants are quite out of stock in any of these lines. 

Underground Electric Railways Company of London, 
Limited.—The Londoa and Westminster Bank, Limited, are pre- 
pared to deliver the definitive engraved notes in exchange for the 
provisional certificates of the 5 per cent. profit-sharing secured notes. 


Wisbech — Provisional contracts have been sealed for the purchase 
by the Corporation of Virginia Watera at a cost of £800, and so much 
of the adjoining land as the Counci! may rejuire at £400 per 
acre, for the purpose cf providing a site for the electric generating 
etation. 
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- Southport.—At the Chamber of Oommerce on Monday Mr. Jagger 

undertook to call attention at the next meeting, as a subject suitable 
for discussion, to the excessive payment in aid of the rates 7 the Gas 
and Electricity Committees in lieu of reducing the prices for the supply 
of the same. 

Aston.—The town clerk is preparing an agreement with the City of 
Birmingham Tramways Company for the supply of electrical energy in 
connection with the running of the trams in the borough. New cables, 
etc., are to be laid, at a total cost of £900, to supply consumers in 
various streets. 

Little Lever.—The Lancashire Electric Power Company recently 
asked whether the Council would take electricity in bulk from them, 
or whether they would authorise the company to supply it. The 
Council declined to surrender their ers under the Electric Acts, but 
they are apparently willing to take into consideration any special 
demand for the supply of electricity which might arise in their district. 


Caerphilly —The Board of Trade have issued an electricity supply 
provisional order to the Urban District Council. The order expressly 
provides that nothing in the Electric Lighting (Clauses) Act, 1899, 
shall be construed as preventing the undertakera from entering into 
any arrangement which under the South Wales Electrical Power 
Distribution Com piny Act, 1900, may be entered into with that 
company. 

Telegraphs to the Continent.—Lord Stanley has informed the 
Liverpool Chamber of Commerce that he is paying special attention to 
the working of the direct wires between Liverpool and Hamburg and 
Liverpool and Bremen, and will not fail t^ take any steps in his 
power to improve the service. The Hull Ohamber have received a 
Similar reply with regard to telephones from the East Ooast to the 
Continent. 

Criocieth.—At the Urban District Council marng o Monday a 
special committee reported that gas had been proved to be undesirable, 
and the question thus resolved into the adoption of either electrio or 
incandescent oil lighting. Electricity was felt to be most suitable, and 
it was thought advisable to defer further action until the Portmadoc 
and Sonth Snowdon Company had completed their scheme, which 
embraces Criccieth. The report wae adopted. 

Swansea.—At the last meeting of the Chamber of Commerce, the 
secretary reported that the Harbour Trust had agreed to establish 
municipal telenhonic communication with the various dock entrances 
and with the Mumbles lighthouse for the benefit of traders. It was 
objected by several present that the Oorporation telephones would be 


useless to many, and it was decided that the trust be also asked to put 


in the National Telephone Oompany’s service. 


Stourbridge.—At the last meeting of the Council the Electric 
Powers and Destructor Committee reported that Mr. McLean, on 
bebalf of the Midland Electric Corporation for Power Distribution, 
had confirmed in general terms the offer to supply electricity in bulk 
to the Council, referred to at the public enquiry. Further representa- 
tion is to be made to the Board of Trade with the view of assuring the 
continuanoe of the Council's electric provisional order. 


Bristol. —The year’s report of the Electrical Committee shows a net 
profit of £8,207. The capital expenditure to date has been £642,243. 
The gross receipts for the year were £61,571, and the gross profit wis 
£31,530. Of this sum £13,967 was used for payment of dividends on 
stock, interest on loans, and bankers’ overdraft, and £9,556 to repay- 
ment of borrowed money. A sum of £5,026 is placed to the depri cia- 
tion and contingency account, £2,000 to reserve, and £1,194 is carried 
forward. 

Stock Exchange.—<Applicatiops have been made to the Stock 
Exchange Committee to allow the following securities to be quoted in 
the official list: Electric Lighting and Traction Company of Australia’s 
further issue of £75,000 5 per cent. debenture stock; Electrolytic 
Alkali Company’s farther issue of 50,000 ordinary shares of £1 each, 
fully paid, Nos. 152,219 to 202,218, and a further issue of 50,000 7 per 
cent. cumulative preference shares of £1 cach, fully paid, Nos. 50,001 
to 100,000. 

Removal.— We are informed by Messrs. J. H. Tucker and Oo., late 
of 3, Bury-street, W. O., that, owing to increasing business, they have 
removed to larger premises at 217, Shaftesbury-avenue, W.C., to which 
address all communications from the South and East Ooast districts 
should be sent. Mr. G. T. Baker, who has been the London and 
district representative of the firm for many years, will continue in 
charge. The head office will still be at Sampson-road North, 
Birmingham. 

Brighton.—The report of the electricity works for 1905-4 shows a 
total income of £88,306, the expenditure as £49,990, and the gross 
profit £38,336. In the previous year the sums were £82,392, £47,208, 
and £355,184. With à balance of £7,984 from last year, the total is 
£48,320. This the committee propose to apportion as follows : interest 
on debt, £15,636 ; sinking fund, £15,739 ; and reserve fund, £24,734, 
leaving £3.250 to be handed over in relief of the rates, and a balance 
of £6,959 to carry forward. 

Keighley.—The Electricity Committee in their last report state 
that 13 993 units of electricity were sold during April, as compared 
with 10,247 units in the corresponding period of last year, the increase 
being 3,646 units. From July 1, 1903. to April 30, 1904, 162 346 
unite were sold as compared with 121,808 in the corresponding period of 
last year, the increase being 40,638 units, which is equal to 33:2 per cent. 
Two extensions of cable, estimated at £228, are to be laid, and appli. 
eation will be made for sanction to borrow £11,500 on the electricity 
account. 

Pembroke.— An enquiry has been held into the application of the 
Urban District Council for sanction to borrow £25.000 to extend the 
electric lighting system. The previous loan of £335,000 having been 
expended, Mr. Robert Hammond stated that the estimated expenditure 
in respect of the loan for electric lighting was £7,169 a year, and the 
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present revenue £6,922, leaviog & deficit of £197, which would be 
wiped out by the increased demand for electric light. The price havin 
been fixed at 44d., extension was necessary with a view to improv 
financial results. 


Buxton. —Mr. W. J. Leeming, the elestrical engineer, has prepared 
a comparative statement of the working of the electricity works during 
the ers year and previous years, showiug that the total revenue for 
the last year is £3,883. as compared with £3,187 of the previous year, 
being an increase of £696. The total expenses for the last year were 
£2,643, as compared with £2,247, being an increaee of £296. Thus 
in taking the increased costs from the increased revenue, a net gain of 
£399 remains on the yesr's working. Since the beginning of this year 
162 8-c.p. lamps were connected, and applications for another 422 8-c. p. 
lamps are in hand. 


Leeds. —The single arc lamps on the tramway poles in the centre of 
certain roads are shortly to be taken down and replaced in each case 
by two small enclosed arc lamps fixed on double-arm brackets, project- 
iog 3ft. from the tramway poles on either side and parallel with the 
car track. Tho brackets are to be so fixed that the lamps shall not be 
more than 17ft. from the ground. The lamps and swan-neck brackets 
now fixed to side poles are also to be removed, and small lampe attached 
to the side of the bracket arm of each pole substituted. The lamps 
are to be as near the centre of the road as possible, and at a height of 
zu more than 18ft. The work will bedone by the Corporation Lighting 

mmittee. 


Tunbridge Wells.— During a discussion on Wednesday at the 
Town Council on the question of applying for parliamentary powers 
to extend trading privileges in connection with electric lighting, the 
Msyor said the undertaking had undoubtedly made great strides. In 
the course of eight years the system, which had cost £82,000, had 
contributed £2,750 to the rates, and there was a reserve fund of 
£3,000. It was recommended that powers be sought to extend the 
area of supply, to undertake free wiziog, and to provide motors on the 
hire system. The provision of motors and radiators on the hire 
purchase system would increase their revenue, and they could build 
up their business. The recommendation to apply for powers was lost 
by pine votes to thirteen. 


Edmonton.—It will be remembered that the late Oouncil accepted 
a scheme from a firm of electrical engineers for establishing an under- 
taking at an estimated cost of £44,000, and directed that plans and 
specifications should be prepered with a view to tenders being invited 
for carrying out the necessary works. At a special meeting on Tuesday 
night a motion was passed to the effect that the North Metropolitan 
Eleotrio Power Supply Company and the Tottenham and Edmonton 
Gas Company, who, it was stated, intended to apply for the necessa 
parliamentary power, should be invited to state the terms upon whic 
they would lease the Oouncil’s provisional order. The electrical engi- 
neers already engaged are also to submit a modified scheme, which is 
to be considered at the same time as the offers from the companies. 


Islington.—The Lighting Committee have been authorised to 
expend £150 in giving a supply of electricity to premises in Oross- 
street, where motors are to be installed aggregating 15 h.p. With 
regard to the rearrangement of the staff in the electrical department 
already referred to by ns, we learn that the commencing ealary of shift 
epgineers and mains engineers is to be £2 per week, rising by annual 
inorements of 58. per week until a maximum of £3 is reached. The 
commenoing salary of junior shift and junior mains engineers is to be 
£1. 108. per week, rising by annual increments of 5s. per week until a 
maximum of £2 is reached, and in future the shift men will be given 
10 days’ holiday per annum, in addition to Ohristmas Day, 
Friday, and the four bank holidays, instead of one day per month and 
one week per anuum as at present. 


Hull.—The accounts of the eicctric lighting department, which 
show & very successful year, appear in another column. At the last 
meeting of the Electric Lighting Oommittee, an application from 
Messers. J. Reckitt and Sons for a supply of electricity, chiefly for 
motive power, to their starch works was granted. They estimated 
that they would require about 560.000 units per annum. The engi- 
neer (Mr. Bell) stated that the supply would neoersitate an extension 
of plant costing about £4.600. The committee also considered the 
application of the North-Eastern Railway Company for lighting and 
motive power for their stations, docks, and sidings in the city, 
estimating the supply required at about 14 millions of units per 
annum. For this there would be needed extensions costing £2,300, 
and it was decided to enter into an agceement with the company. 


Bolton.—The Town Oonncil on Wednesdiy agreed that on the 
maximum demand system 4d. per unit be charged for the first three 
hours of maximum demand, and 1d. per unit for all units consumed 
in excess of the above; that for motive power the charge for the first 
1,000 units in any one quarter be at a uniform rate of 2d. per unit, 
and for all units in excess 1d. per unit; that, subject to the consent 
of the Board of Trade, the charge for electric current for tramway 
porposes be at the rate of 1 10d. per unit. Dr. Panton. the chairman 
of the committee, ssid the output for the year was 5,056,898 unite, 
an increase of more than 14 million units. The ssle of current had 
brought in £37,285, an increase of £5,228 over the previous year. 
The gross revenue was £39 309, and the cost of generating £14,914, 
the gross profit being £24,395, an incresse of £3 588. The net profit 
was £7,480, and it was proposed to credit £6.818 to the relief of the 
rates, The lowest cost of production was in Rotherham with ‘66 per 
unit, but Bolton came next with 707. 


London Gazette.—Mr. C. J. Singleton, 8, Staple-inn, London, has 
been appointed trustee in the estate of Oharles Manners Downie 
(trading as the Lighting Corporation), electrical engineer, 4. Blooms- 
bury-street, London, and 28, Heathville-rosd, Crouch Hill, Middlesex, 
Mr. T. Tranter, 51, North John.atreet, Liverpool, has been appointed 
trustee in the estate of John James De Lacy, residing at 65, Seaview- 


872 


road, Liscard, and Howard Kyan De Lacy, residing at Wynnatey, 
Beaview-road, Liscard, Chester, carrying on business in co-partnership 
as De Lacy Bros., at 58, Oldhall-street, Liverpool. The Dover Elec- 
tricity Supply Company, Limited, is to be wound up voluntarily. Sir 
William Henry Crundall, of Dover, Kent, and Mr. R. P. Sellon, 4, 
Queen Viotoria-street. London, have been appointed liquidators. The 
final meeting of the Wigan and District Tramways Company, Limited, 
will be held at 2.30 p.m. on June 30 at 23, King's-street, Wigan. The 
final meeting of the Giffre Electro-Ohemical and Power Company, 
Limited, will be held at 12 noon on July 7 at 11, Queen Victoria-street, 
London, E. O. p 

Watford.—An enquiry has been held into the application of the 
Urban District Oouncii for sanction to borrow £26,000 for electric 
lighting. In the evidence it was stated that a demand :quivalent 
to 30,000 8 c.p. was anticipated by December, for which the present 
pan was insufficient. The committee had accepted tenders for two 

ilers in advance, because it was absolutely necessary that matters 
should not be deleyed. The present connection to the supply was 
878 kw., and the maximum demand at any one time had been 375 kw. 
The present plant was only sufficient to supply 330 kw. Watford 
began by lighting the public streets, and had they commenced with 
providing for private consumers and lighted their streets afterwards 
they would no doubt have made a profit from the commencement. In 
1899-1900 they only received £135 per month from the light, and now 
they were receiving £600 per month. The population had increased 
6,000 in the last four years, whilst the area of supply had increased 
very considerably. This year there wss an increase in the area of 
supply of 217 acres. "There was no opposition. 

South Shields.—An enquiry bas been held into the applica- 
tion of the Corporation for sanction to borrow £12,046 for the 
purposes of electric lighting in the borough. The greater part 
of this amount—namely, £7,215—repre:ents new work, while 
£4,831 refers to certain excessive expenditure on work pre- 
viously sanctioned. The undertaking was commenced in 1896, and 
has made rapid progress. There was an increase of over 10 per cent. 
in the units generated during last year as compared with the previous 
year, the number of consumers having increased at the same ratio. It 
is proposed to provide for at least 500 new consumers, which, estimated 
at £8 a consumer for putting in meters, requires £40,000. Ia addition, 
it is estimated that the mains in respeot of these consumers will cost 
£5 each, making a total of £2,500 ; £320 is required for faseboards at 
sub-stations. The last quarterly statement shows that in the three 
months ended March 31 last the number of consumers was 1,010 as 
compared with 890 at the corresponding period of last year; che 
units consumed were 267, 165, as against 245,060; and the total 
amount of sales, etc., amounted to £5,164, as compared with £4,727. 

Liverpool. —The Oouncil will next Wednesday continue a discussion 
on a proposal to apply for power to borrow £20,000 for feeder, dis- 
tributing, and service cables, electric meters, and house service materials 
required during the ensuing three years. On Wednesday the chairman 
of the Electric Bappls, etc., Committee (Alderman Beecham) said the 
net profit on the electricity undertaking for the year had been £2,599, 
as compared with £576 in the previous year. For the year ended 
March, 1903, the number of units sold for lighting purposes was 
290,000, and last yeac it had risen to 342,000. For motor power 
363,000 units had been sold, against 209,000. It would be notiad 
that the amount of current sold for motors was more than for lighting 
purposes. For traction, 1. 387.000 units had been sold, against 
1,014,000, and the total units sold had been 2, 093,883 agains: 
1,514,745, or an iuurease of 38 por cent. Against this increase the 
cost of production had also been smaller, for ihe cost of management 
at the works had been less. The expenses of mans gement had been 
£250 lower, and he thought the Council would agree with him that it 
reflected the greatest credit upon the engineer, who had held his | resent 
position only 1b months. 

Wood Green.—An enquiry has been commenced by Mr. H. 
Ross Hoopor, M A., into the application of the District C.unoil 
to borrow £43,200 for purposes of electric lighting. The pro- 
posed scheme includes the erection of an electricity generating 
station on the Moat House site, Wood Green. Mr. Hawtayne 
ssid the supply would be on the continuous-current system, aad 
the estimated cost of the scheme would be £43,175 The total revenue 
resulting from the scheme was estimated at £7,116, the total works 
cost 23,940, leaving a gross profit of £3,176. The interest on sinking 
fund absorbed £2,592. There would be 50 arc lampe, and they had 
the right to use the tramway company’s poles for their lightiag pur- 
poses. In cost the estimated price would be 2:25d. per unit, but as the 
scheme grew the cost would be materially reduced. Ia Ilford a con- 
siderable profit had been made on a similar scheme, and he considered 

ood Green was beter suited for a scheme of that sort than Ilford. 
Esch lamp would consume 16 units per lamp, which was a very low 
estimate for London. He allowed for house connection £6 per house, 
and for meters £2, which included the cable connection. After further 
evidence the enquiry was adjourned until Wednesday. June 8. 

Italian Exhibition. —While it is some years since anythiog like 
the pleasant and artistic transformation of this year has taken place 
at Earl's Court, the exhibition is unique owing to the fact that arts, 
commerce, and industries of Italy are most succesafully represented 
in this exhibition, which has been organised under the auspices of the 
Italian Chamber of Commerce (London). As a special feature of this 
year we must mention the excellence of the official publications, due 
no doubt to the press manager, Mr. H. J. Thompson. The old tkeatre 
has been entirely transformed, re-wired and relighted by many large 
standards imitating gas lamps, but bearing powerful incandescent 
lights. Electricity enters into most of the entertainments, Fine 
effects are obtained in the lighting of the blue Grotto of Capri. A 
serviceable little apparatus is used for controlling and dimming the 
aurora borealis in the reproduction of a scene of the Abruzzi Polar 
Expedition, entitled ‘‘ Farthest North." The Roman Forum next to 
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it is particularly interesting. Entirely due to electric stage effects are 
the graceful entertainments shown under the names of the electric 
butterflies and the electric fountains of Milan respectively. Radium 
has a tent to itself. The electrophone and the electric launches are 
still to the fore. Sir Hiram Maxim's flying machine, the theatre, and 
a number of other attractions make it impossible to take all in at onc 
visit. 

Batley.— We have received the following relating to the 
Corporation electricity department: ''(1) Analysis of accounts for 
period from Aug. 1, 1903, to March 31, 1904—capital expenditure at 
end of year, £28,609. 1s. 4d.; revenue from electricity supply, £1,403. 
17s. 11d ; reveaue from other sources (meter rents, etc.), £9. 4s. 2d. — 
total revenue, £1,413. 2s. Id.; total costs, £1,206. 128. 3d ; gross 
profits before providing for interest, £206. 98. 10d. ; percentage of 
gross profits to capital, 72 per cent.; deficit of £864. 8s. 4d. after 
providing for interest; interest on loane, less interest receivable, 
£1,070. 183. 2d. (2) Aualysis of costs—generation and distribution 
costs: coal, £475. 8s. (59d. per unit); oil, waste, engine. room stores, 
£37. 16s. 6d. (-051.) ; wages of wcrkmen, £352. 12s. 11d.( Ad.); repairs 
and maintenance of buildings, ete., £12. 12s. 2d. ( Od.) —total works 
costs, £876. 3a. 7d. (1°11d.); general costs—rents, rates, and taxes, 
£88. 16s. 10d. (-11d.) ; management expentes, £241. 5s. 10d. ( 30d.) — 
total costs, £1.206. 12s. 3d. (1:52d.). (3) Supply records - number of 
8.c.p. lamps connected at end of year (arcs, incandescente, motors, 
«quivalent in 8 o.p.), 5,484 ; number of units sold—private supply, 
31,917; public lighting, 14. 378; traction supply, 14,376—total, 
190,011 ; units sold per 8-c.p. lamp (connections during year averaged), 
15; maximum load on feeders, 305 kw. ; load factor, 14:5 ; capacity 
of dynamos at end of year, 450 kw. ; average price obtained—private 
supply (power 1:55d., light 4°34d.), 2/71d. ; public lighting, 2°4d.; 
traction supply, 1‘5d.—total supply, 1°78d.” 

Stepney.—We deal elsewhere with the redaction in prices for 
eurient just agreed to by the Borough Council. The Works Oom- 
mittes in their last report statel: ''There were 150 15-ampere arc 
lamps in lighting to Merch 31, 210 to June 30, and 240 to December 31. 
The cost of the current for the 12 months was £5,952. 12s. 1d., being 
equal to £18. 19s. 1d. per lamp. The cost for maintenance during 
the same period amounted to £1,258. 14e. 10d., or £5. 11s. 5d. per 
lamp. The total cost, therefore, of electric lighting hy a 15-ampere 
aro Teip is £24. 103. 6d. per lamp per annum. There were 20 
10-ampere lamps in lighting throughout the year. The cost for current 
was £262. 11s. 7d., or £13. 5s. per lamp. The cost for maintenance 
being £5. 116. 5d. per lamp, the total cost of lighting by a 10-ampere 
lamp is £18. 143. bd. per lamp per annum. There were six half-ampere 
Nernst lampe from February to July 31, and 24 from July to Dec. 31. 
The cost for current amounted to £41. 16e. 9d., this being equal tc 
£2. 7s. 6d. per lamp. The cost for maintenance was £40. 4e. 3d., 
which included 16 16-0. p. incandescent lampa that were in lighting up 
to the end of July. Since the incorporation of the Council 125 aro 
lamps had been erected in Oommercial-road. Mile Eud-road, and 
Burdett-road. The annual cost of lighting and maintaining is about 
£3,065, It is generally admitted that the lighting of these roads was 
anything but perfect under the old system of gas lighting, which cost 
the local authorities somethiog like £900 per year. The cost per candle- 
power for an electric arc lamp was about one-third the cost of gas of 
the same candle-power ; moreover, there was no disputing the fact that 
electric light is a moie cleanly illuminant, consequently a much more 
healthy light than that of gas.” 


York.— The socounts of the Electric Lighting Committee for the 
year ending Murch 31 last show that the total expenditure has been 
as follows: buldings, £21,019; machinery, £34, ; accumulators 
at generating station, £5,395 ; mains (including services), £32,504 ; 
transformerr, motors, eto., £4,133; meters, £3,113; electrical instru- 
ments, £480; miscellaneous (including parliamentary expenses), 
£581—total, 899.519 Up to March 31 the a:nount received in 
loans and mortgages was £92,926, and the sinking fund contributions 
amounted to £3,570—tota', £96,496. The balance due to the treasurer 
on March 31, 1905, was £2.401; to thet is added for year ending 
Merch 31 last a sum of £1,169, beiog a total of £3,570. Deducting 
the latter amount from the £6,593 owing on capital, leaves a sum of 
£3,022 due to the treasurer. The balance-sheet is as under: liabilities— 
to loans, £92,926 ; sundry creditors (revenue). £965. Treasurer 
oging on capital, £6.593 ; ditto revenue, £2 264—2£8 848 ; sinking 
fuid axcumulations, £3,570—total, £106,310. Assets: By expendi- 
ture on capital, £99,519 ; sundry debtors (revenue), £3,013 ; 
stores on hand (revenue), £206; sinking fund accumulations, £3,570 ; 
deficit balance on res rve fund account, 14s. 5d.—total, £106,310. The 
quintity of electricity generated during the year was 924,263 Board 
of Trade unis, of which 811,027 were accounted for. The public 
lamp: lighted included 66 arcs, 8 incandescents, and enclosed arcs. 
The eale of current realised £8,685, being £7,528 from private con- 
sumers and £1,162 for public lighting. The total income for the year 
was £9,112, and the working expenditure was £4,962, leaving a balance 
to be transferred to net revenue aeccunt of £4,149. Of this balance 
£3,799 is required to meet interest and sinking fund contribution, 
leaving a surplus balance of £350, which has been transferred to 
reserve fand accoupt and used for wiping out the deficit of £351 at 
March 31, 1903. By this means the deficit balance is reduced as at 
March 31 last to 14s. 5d. The amount of capital expenditure last year 
was £25.462, being £11,814 on buildings, and £13,374 on machinery, 
ard £275 on accumulators at generating station. 

‘Sheffield.—The following figures are available of the last year's 
working of the Corporation electric supply department : Income waa 
£57,100. 10e. 9d.; total cost of generation, distribution, and manage- 
ment, £18,097. 10s., leaving a gross profit of £39,033. Os. 9d., out of 
which interest on the capital borrowed absorbed £21,969. 3s. 10d., 
and the instalment of sinking fund for the extinction of loan indebted- 
ness £11,603. 10s. Ad., leaving a surplus after covering all charges of 
£5,430. 68. 7d. The surplus for the previous yesr ended March, 1903, 
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amounted to £6,633. 158. 6d., and in the year 1901-2 the surplus was 
£5,604. The gross profits, however, are much larger than in the previous 
or any preceding year, and their reduction to a smaller net surplus is 
due to the growth of interest charges and the very much heavier sink- 
ing fund instalment (£11,603, as compared with £6,060). Over 
£120,000 has been spent in the year under review, bringing the total 
capital expenditure to £740,943 up to date, and this ex nditure must 
continue until the new power-house at Neepsend is oap eted and while 
the business ie growing. The surplus earned during the year has been 
added to the previously accumulated surpluses, and the acoounts show 
a total available surplus of £21,002. The total outpyt during 1903.4 
was 5,980,049 unite, against £2,919,722 units in 1902 3, and with 
this larger output there was a reduction all round in the cost of pro- 


duction per unit, both as to cost of coa), of wages of workmen, of 


repairs and maintenance of plant, buildings and mains, and of general 
mansgement expenses. The saving on coal alone amounts to no less 
than 18 per cent., or over £1,000 in the coal bill, and is eaid to be due 
to a large extent to the patent hot-air arrangements which were intro- 


duced on the boilers about a year ago, The number of units sold 


continues to grow, and has reached nearly four millions in the year 


under review, against under three millions in the previous year, and 
about 24 millions in 1901-2, The equivalent in 8-c.p. lampe installed 
has lisen from 169,000 in April, 1902, to 275,000 in March, 1904. 


The minimum supply at the beginning of August last year was over 


eg 8-c. p., and the maximum at Christmas was nearly 115,000 8-c. p. 
amps. 


Birmingham.—An enquiry has been held into the Corporation’s 


application for sanction to borrow £447,129. In 1902 the sanction 
was obtained toa loan of £251,974, which inoluded £128,890, the 


cost of the erection and equipment of a new generating station, and 


only £84,196 of the sum sanctioned has been expended. The Cor- 
pone application stated that the eanction with regard to the 
lance should be cancelled and the new and 


granted. In 1906 an extensive system of tramways will come 


under the control of the Corporation, and in 1911 the whole 


of the tramways will come into their hands. There is also an 


increasing demand for current for private lighting and other 


wer purposes, and the present works are taxed to the utmost. 
e last report of the Electric Sapply Committee is considered 
the most favourable and satisfactory report the committce have 
55 to the Council since the inauguration of the undertaking. 


t states that during the last year there has not been any hitch or 
The works and plant had 
been maintained in a high state of efficiency, and the result of the 
pes working had been the largest they had hitherto obtained. They 

ad sold 4,367,164 units compared with 3,737,419 in the preceding 
year, an increase of nearly 17 per cent. as compared with increases of 


breakdown in the conduct of the works. 


10 per cent, and 11 per cent. for the two preceding years. There was 


an increase of 224 new consumers, an addition of 12,000 lamps of 


16 c.p. or their equivalent, and an extension in the mileage of the 

stem of over' 53 miles. 
the cost of production and distribution, which had hitherto stood at 
2d. per unit, was a somewhat high figure. As the result of several 
improvements in the working and other directions which had been 
suggested by the engineer, the cott had been reduced this yesr 
to just under 13d. per unit, and as several other improvements 
weie in progress they hoped that the figure wculd be still 
further reduced during the current year. Although there had 
been an increased output they lhad made a saving of neerly 
£1,000, or nearly 10-per cent. on the coal bill, owing to the 
decreased consumption, prices being equal. Other savings were 
£1,000 under the heading of repairs and maintenance aud renewal of 
works and £200 under distribution. Had it not been for the reduc- 
tion in price last July the gross profit would have been larger. As it 
is, it amounted to £56,939. The charges for interest on sinking fund 
were £26,527, leaving a net profit of £10,412. de. 7d. as compared with 
£6,788 8s. 1d. last year. The whole of the surplus is to be carried 
to the reserve fund, making the balance to its credit £37,613. 


Dundee.—The accounts of the electricity department for the period 
recently closcd show a successful year’s working. For the 12 months 
500 000 units more than last year have been generated at the station, 
aud that at a slightly less cost. The revenue shows an increase of 
£4,000, of which sum £600 has been derived from the tramways and 
the balance having accrued from the development of the electric light- 
ing and power system in the city. The total revenue for the year 
in the electricity departments was £27,226. Of this sum £14,377 
was derived from private lighting, against £12,600 for the previous 
yesr ; £1,355. de. 4d. from private motors, as against £554; £1 055 
from public lamps, as against £1,026; and £10,448. 17s. 5d. from 
tramways, as against £9,859. The expenditure totalled £18,127; 
generation of electricity oost £10,136; distribution, £4,288 ; rents 
and taxes, £2,438; and management, £810. A balance of £9,098 
was carried forward to the net revenue account, and after meeting 
interest and sinking fund tbere remains on hand a surplus on the 
yesr's working of £23. The estimated revenue for the current year is 
£27,588, made up as follows: private lighting, £16,000; private 
motors, £1,600; public lamps, £1,065; tramways, £9,000. The 
expenditure on generation is estimated at £10,600 ; on distribution, 
£35,000 ; on rents, taxes, etc., £2,520; on management, £950 ; and 
on interest and sinking fund, £9,900, making a total estimated expen- 
` diture of £27,420, and bringing out an estimated surplus of £168. 
158. 4d. The reduced revenue estimated from tramways is framed on 
the basis that 14d. instead of 14d. E unit will be charged for current 
used for that purpose. In view of the state of the accounts, it has 
been resolved to recommend the Council to sanction an arrangement 
providing for the supply of the tramways for traction purposes at 
ljd. per unit. The rate at present charged is 14d. per unit, 1 
which the statement has frequently been made that it is excessive, an 
imposes an undue burden on tramway finance. The difference of rate 


rger lean 


The committee had felt for some time that 


now proposed to be charged represents a saving of £1,200 per annum 
on the tramway accounts. In regard to the finances of the electric 
department, it should be stated that the capital expenditure shows no 
increase compared with last year, the cost of the extensive alterations 
which have been made having been met out of revenue and reserve 
fund. On Saturday the Council psid a visit to the electric station 
to inspect the alterations and improvements which have been made 
and are being carried out in that establishment. Before leaving a 
minute was framed and signed by the members, in which they recorded 
their appreciation of the vast improvement in the engine-room and 
their satisfaction that in thie and other respects the whole work had 
been so creditably done by the staff. The electricity department's 
breakdown squad recently had a surpriee turn-out in order to test 
their alacrity and readiness to take duty in cases of urgent emergency. 
Two electrivians, along with the ‘‘town ladder” vehicle, were sum- 
moned to a supposed breakdown in the centre of the city, and in 
90 seconds the horses were yoked and the squad was dashing at top 
speed to the scene of the ''accident." | 

Bermondsey.—At the last meeting of the Borough Council a 
recommendation from the Housing Committee was submitted that, 
subject to an estimate being submitted by the Finance Committee, the 
electric light be installed in the staircases and courtyards of the 
Council's houses upon the Fulford-street ares, at an estimated cost of 
£260; also that tenders te invited by advertisement for the work 
being done, such tenders co te referred to tbe committee for considera- 
tion and report. The estimate of the electrical engineer, upon which 
this recommendation was based, showed that the wiring and fittings 
for the tenements would cost £1,069 and the staircases and courtyards 


£238. This would allow one point two 80. p. lamps in each living- 


room, ope point one 8-c.p. lamp in each bedroom and ín each scullery, 
making a total of 715 points for the whole of the tenements— viz., 
25 one room, 165 two rooms, and 45 three rooms. The lamps in the 
living-rooms could be used singly or both at ope at will. For the 
staircase and courtyard were included one point one 8-c.p. lamp on 
each landing, waking a total of 60 points on the whole of the blocks, 
and six points 12 16-c.p. lamps for the courtyard. In addition to the 
sum already mentioned, £1,000 would be required for slot meters, 
making a total estimated expenditure of £2,307. The committee did 
not think the tenants would use the electric light if it was installed, 
hence thev did not recommend the installation of electricity in the 
roome. The recommendation was adopted. An amendment to the 
effect tkat the Council instal the electric light all over the 
buildinga was defeated, it being argued that the £2 307 
estimated for the 235 tenements worked out at 2d. per week, 
and that this extra amount would make the rents too Mn 


for the persons for whom the dwellings were specially erected. 


At the same meeting the Electric Lighting Committee presented an 
estimate of expenditure for the ensuing year, showing a total of loans 
authorised for the undertaking amounting to £45,660, of which £2,700 
was at 34 per cent and the remainder at 34 per cent.; the amount 
repaid was £124. The expenditure on capital account was £69,966. 
This sum included land £2,925, buildings £8 999, machinery £10,844, 
accumulatora £2,058, mains (including cost of laying the mains and 
se: vices) £37,185, meters £1,156, electrical instruments £1,832, 
general stores £957, artesian well £2,011, water-softening plant £94, 
printing, advertising, furniture, tools, and miscellaneous expenditure 
making up the balance. The receipts, including the loans mentioned, 
were £46 880, the balance being overdrawn in anticipation of further 
loans. £23,385. The expenditure was £5 820, with a further amount 
of £2,154 carried to net revenue account. The income included £3,964 
from sale of current, £3,065 for public lighting, wiring consumers’ 
premises £755, water supplied to destructor fzom artesian well, rentals, 
sales, etc., making up the total of £7,974. During the years 1902-3-4 
985,253 Board of Trade units were generated, of which 318,272 were 
sold for public lamps and 521,529 to private consumers, 89,176 used 
on the works, and 55 286 unite not accounted for. The number of arc 
lamps increased from 71 in 1902 to 132 in 1904, and the incandescent 
lamps from 142 to 381. The total maximum supply demanded 
increased from 84 kw, in 1902 to 320 kw. in 1904. The amount 
estimated as required for the year ending March 31, 1905, is £10,239, 
inclading £2,884 repayment of loan and interest, and the estimated 
income £12,091. The income for the past year was £7,974, being £954 
more than was estimated. Tbe estimates were approved without dis- 
sentient, and also the recommendations to continue the existing scale 
of charges and to create a reserve fund, to which £500 of the surplus 
be transferred and invested in London Ocunty Council stock. 


PROVISIONAL PATENTS, 1904. 


May 17. 

11284, Improvements in oounterweights for electric light 
fittings and the like. Hugo Hirst and John Hillery 
Collings, 71, Queen Victoria-street, London. 

11288, Improvements in electric accumulator electrodes or 
plates. Albert Ricks, 28A, Vcrlaengerte Wilhelmstr., Gross- 
Lichterfelde, near Berlin, Germany, 

11350. Improvements in and relating to means for indicating 
when tho supply of a predetermined amount of electric 
current is being exceeded. John Roberts, 18, South- 
ampton-buildings, Chancery-lare, London. 

11359. A damping arrangement for the index vibrations of 
electrical measuring instruments. Adalbert Fleischmann, 
6, Lord-street, Liverpool. 

11303, Improvements in or relating to apparatus for use in 
the distribution of alternating currents, Arthur Francis 
Berry, 46, Lincoln’s:inn-fields, London. 
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11804. Improvements in or relating to alternate-current dis- | 11607. An improved method of electromagnetic motor control 


tributing systems. Oharles Hesterman Merz and Bernard 
Price, 46, Lincoln’s-inn-fielde, London. 

11368. Improvements in electric switches suitable for use in 
connection with telephonic apparatus and for other 


purposes. Edward Alfred Graham, 46, Linooln’s-inn-fields, 
London. 
May 18. 


113906. Improvements in hangers fof suspending overhead 
trolley wires or other conductors of electric curront. 
Henry Brecknell and Brecknell, Munro, and Rogers, Limited, 
Thrissell-street, Bristol. 

11405. An automatic electric switch for the intermittent light- 
ing of electric lamps or groups of lamps. Charles 
Thomas Pouneford and Frederick Thomas Love, 47, Sefton 
Park-road, St. Andrews, Bristol. (Complete specification.) 

11409. An improved system for regulating and varying the 
speed in direot-current motors. Harold Vincent Bowen 
and Charles Henry Schill, 17, St. Ann’s-equare, Manchester. 

11439. Improvements in or appertaining to incandescont 
electric lamps. Dennis Joseph O’Brien, 18, Buckiogham- 
street, Strand. London. (Date applied for under Patents Act, 
1901, May 25, 1903, being date of application in United 
States.) (Oomplete specification. ) 

.11443. Improvements in electrical ignition apparatus for 
internal-combustion engines. John Leighton and Robert 
Hacking, 24, Southampton-buildings, Chavcery-lane, London. 

11444. Improvements in and relating to dynamo - electric 
machines. The British Thomson-Houston Company, Limited, 
85, Oannon-street, London. (The General Electric Company, 
United States.) 

11447. Improvements in dynamo-electric machines. The British 

: Thomson-Honston Oomrneny Limited, 83, Cannon.street, 
London. (The General Electric Company, United States.) 

11448. Improvements in and relating to oleotrie switches. The 
British Thomson-Houston Company, Limited, 85, Cannon- 
street, London. (The General Electric Company, United 
States.) 

11465. Improvements in and relating to electric arc lampe. 
Ignace Hippolyte Hegner, Birkbeck Bank-chambers, South- 
ampton-buildings, Ohancery-lane, London. 

11470. Improvements in or connected with the poles or 
electrodes of electrolytic apparatus and the like. 
George Jones Atkins, 115, Cannon-street, London. 

11471. Improvements in dynamo-electric machines. Siemens 
Bros. and Co., Limited, Patent Department, York Mansion, 
York-street, Westminster, London. (Siemens und Haleke 
Actiengesellachaft, Germany.) (Complete specification.) 


May 19. 


11401. Electric light fog signal. Rowland Payne Skinner, 5, 
Aloester-road, Abbeydale, Sheffield. 

11828. Improvements in oommutator brusbes. The Morgan 
Cracible Company, Limited, and Charles William Spiers, 
4, South-street, Finsbury, London. 

115295. Improvements in magnetic oompasses. George Charles 
Lilley, Billiter House, Billiter-street, London. (Complete 
specification. ) 

11531. Improvements in and relating to electric controllers or 
switches. The British Thomson- Houston Company, Limited, 
and Archibald Hannard Cubitt, 83, Cannon-street, London. 

11539. Improvements in and relating to prepayment meters. 
The British Thomson - Houston Company, Limited, 85, Cannon- 
street, London. (The Allgemeine Elektricitdte-Gesellschaft, 
Germany.) 

11549. Apparatus for transforming a single-phase alternating 
ourrent into single-phase or polyphase alternating 
current of lower frequency. Johann Sahulka, 55, 
Chancery-lane, London. (Complete specification. ) 

11545. Improvements in induction coils. Georges Eugene Gaiffe, 
53, Chancery-lane, London. 

11568. Improvements in or relating to electric current 
switches. James Hall and Arthur Hackblock, 37, Essex- 
street, Strand, London. (Complete specification. ) 

11571. Improvements in and relating to apparatus operable 
by thermostatic instruments and the like. Paul Hensel, 
27, Ohancery-lane, London. (Otto Rennert, ——.) 

11572. Improvements in and relating to thermostatic in- 
dicators. Paul Hensel, 27, Ohancery-lane, London. (Otto 
Rennert, 

11573. Improvements relating to thermostatio indicators and 
in thermostatic systems. Paul Hensel, 27, Chancery- 
lane, London. (Otto Rennert, ——.) 

11574. Improvements in electrical thermostatic apparatus 
and similar instruments. Pau! Hensel, 27, Ohancery-lane, 
London. (Otto Rennert, ——.) 


May 20. 


11595. Knocking off finger arrangement for electric slubbing 
intermediate and roving frames at any part of the 
lift. Edward Goulding, 59, Church-street, Castleton, near 
Manchester. 

11604, Improvements in dynamo-electrio machines. Leonard 
Wilson, 83, Cannon-street, London. (Date applied for under 
Patents Act, 1901, June 1, 1903, being date of application in 
United States.) (Complete specification.) 


which oan be operated from a distance. Harold Birdsall 
Bullingham, Rockbeare, Robinson - road, Tootir g. 

11649. Improvements in or connected with incandescent gas, 
acetylene and electric arc lamps. Hermann Winkler, 
4, South-street, Finsbury, London. 

11650. Improvements in or relating to inoandesoent gas, 
acetylene, and electric arc lamps. Hermann Winkler, 
4, South-street, Finsbury, London. 

11651. A portable insulated support for double-wire electric 
lines. Albert Collet, 4, South-street, Fimsbury, London. 
(Date applied for under Patents Act, 1901, Aug 4, 1903, 
being date of application in France.) (Complete specification. ) 

11665. An improved distributing switch, chiefly designed for 
use in high-tension electric ignition gear for multiple- 
cylinder explosion engines. Louis Alexandre Gianoli, 11, 
Southamp‘on-buildings, Chancery-lane, London. 

Improvements relating to electric telegraphy. Alexander 
Muirhead, 323, High Holborn, London. 

May 21. 

Improvemente in or relating to switches. Frederick 
Michael Green and George Hallam, 18, Hertford - street, 
Coventry. 

May 24. 


11777. Improvements in or relating to electrical tambler and 
like switches Maik Lawton and Henry Whitmore Whet- 
sop, 24, Temple-row, Birmingham. 

Emergency automatic safety cut-out for overhead 
electric traction line wires. Fred Ainsworth, 479, 
Walmersley-road, Bury, Lancs. 

Improvements in gas or vapour electric apparatus. 
Max von Recklingbausen, Westinghouse-buildings, Norfolk - 
street, Strand, London. 

11839. Improvements in gas or vapour electric apparatus. 
Max von Recklinghausen, Westinghouse-buildings, Norfolk- 
street, Strand, London. 

11849. Improvements in apparatus for lighting railway 
vehicles by electricity. Henry Wright, 24, Southampton- 

buildings, Ohancery-lane, London. 

11848. Improvements in electric igniters for explosion motors. 
Wilhelm Sander, 56, Ludgate hill, London. (Complete 
specification.) 

Improvements in and relating to electric switches. 
Frank Stevens, 7, Southampton-buildings, Ohanoery-lane, 
London. (Complete specification.) 

Improvements in and relating to electric arc lamps. 
Herbert John Haddan, 18, Buckingham-street, Strand, 


11688. 


11710. 


11814, 


11831. 


11887. 


11863. 


London. (Firm trading as Allgemeine Beleuchtungs und 
Heizicdustrie Actiengesellechaft, Germany.) (Complete 
specification. ) 

May 26. 


Improvements in electrical motor starting switches, 
Ughtred Horsfall, Joseph Crowther, and Arthur George 
Brown, 49, Deansgate, Manchester. 

11880. Improvements in magneto-electrio generators. Albion 

Motorcar Company, Limited, and Thomas Blackwood Murray, 
121, West George-street, Glasgow. ° 

11884. A new or improved safety device for overhead electric 
conductors. Frank Walter Hayward and Reginald Charles 
Fox, 23, King-street, Norwich. 

Rotary switch for electrical conductors, John Dug ‘ill, 
305, Oldham- road, Failsworth, Manchester. 

11890. Improvements in and relating to stereoscopes, electro- 
scopes, and the like. Alexander John Bowerman, Alders- 
gate-chambers, London. 

A process for obtaining produoer gas and electrical 
energy from peat. Frederick Tynte Warburton, National 
Liberal Club, Whitehall, London. 

Improvements in and relating to the manufacture of 
electrodes for electric accumulators. Oarlo Bruno, 7, 
Southampton-buildings, Chancery-lane, London. (Complete 
specification. ) 

Draw-off water-tap for electric filters. Marius Otto, 22, 
Southampton-buildings, Chancery-lane, London. (Oomplete 
specification. ) 

11930. Improvements in alternating-current motors. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (The General Electric Company, United States. ) 

Improvements in electric locomotives. The British 
Thomson-Houston Company, Limited, 83, Oannon-strect, 
London. (The General Electric Company, United States. ) 

11939. Improvements in vapour generating apparatus. The 

British Thomson-Houston Company, Limited, 83, Cannon- 
street, London. (The General Electric Oompany, United 
States. ) 
11933. Improvements in electric rheostats. The British Thomson- 
Houston Oompany, Limited, 83, Cannon-street, London. 
(The General Electric Company, United States.) 
11943. Improvements in electric miners’ safety lamps. John 
Price Rees, 322, High Holborn, London. 
May 26. 


12017, Improvements relating to electric switches. John Barye 
5 Swan, 7, Southampton-buildings, Ohancery-laue, 
ondon. i j 


11873. 


11887, 


11917. 


11930. 


11938. 


11931. 
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12020, Improvements in magnetic ore separators. Henry | 6583. System of electric lighting especially intended for use 


Oharles Jenkins, 18, Southampton-buildings, Ohancery.lane, on road vehicles. — Tolman. (Date applied for under 
London. | International Convention, July 30, 1903.) 
May 27. 


6619. Secondary electric battories. Commelin and Viau. (Date 
12056. Improvements in electromagnets. James Watson, juv., applied for under International Convention, March 18, 1903.) 
16, Victoria-place, Newhaven, near Edinburgh. 7869. Power cut-out systems for electric railways. Pieper. 
12061. Apparatus for the sterilisation of water by means of | 9193. Electric aro lamps. Foster, Grote, and Ely. 
an electric current. Compagnie Francaise de L'Ozone, | 9310, Electrico burglar and fire alarms, Birkbeck. (Schwarz- 
22, Southampton-buildlngs, Ohancery-lane, London. (Date 


: ] schild, Dodd, and Johnson. ) 

applied for under Patente Act, 1901, Nov. 20, 1903, being | 5488. Electrio shoes, Gibbs, (Date applied for under International 
date of application in France.) (Complete specification.) Convention, July 16, 1903.) 

12076. Improvements relating to lining and insulating of i 
chambers, or cases carrying switches or fuses or both. 
James Henry Ward and Meyer Hart Goldstone, 45, Dutton- 
streot, Strangeways, Manchester. 

12082, Improvements in microphones. Guillaume Arnaud 


COMPANIES’ STOCK AND SHARE LIST. 


Nuesbaum, 29, Ludgate-hill, London. poc ‘nant 
12087. Improvements in prepayment electrical measuring |  - Name. paid, Last price 
55 Frank Conrad, The Westinghouse decns Commercial and Industrial.— £ g 
ureau, Westinghouse - building, Norfolk -str»e*, Strand, 1.70. 000 1 
London. (Date applied for under Patents Act, 1901 June 24, | Aron Electricity Motes pee Fund. Fel. Sieges 170000 1 — 1 
1905, being date of application in United States.) (Complete | British Insulated and Helsby Cables, Ord., 1-000000 .... 5 
specification.) — 6 per cent. Cum. Pref., 1-100,000 ................ 5 53 ; 
—— 44 per cent. Mortgage Debentures .............. 100 .. 1021 
12097. Improved regulating apparatus for automatically | British Thomson-Houston Co., 44 per cent. 1st Mort, Deb. i00 101-103 
maintaining accumulator charging currents constant. | Stock, Redl. FFF se . 
Aktiengesellechaft Brown, Boveri, & Cie., 46, Lincoln’s-inn- | British Westinghouse Elec. and Manur., 6 per cent. Pret., 
: , 5,001-575,000 ies , vut ke D rir nva 5 5. 54-54 
fields, London. (Date applied for under Patents Act, 1901, —— 4 per cent. Mortgage Debenture Stock .......... 100 .. 87.80 
June 16, 1903, being date of application in Germany.) Com- | Brush Electrical Engineering, Ordinary, Noe, 1-106,731 ; 3 1 
lete specification — Non. Cum., 6 per cent. Pref. ..... NEC ER URELUNE AE à .. 2! 
Prete Rpeorue 2 44 per cent. lst Debenture Stock.. 10 .. 95 
12101, A new or improved electric motor. James Bonham, 44 per cent. 2nd Debenture Stock .............. 100 .. 73-78 
Hugh Rennie, Frank Taylor, and Kenneth John Henderson, | Oallender’s Cable, Debentures ..................... isses 100. ua. 104-106 
9, Regent-street, London. — per cent. Pre U 6 — 6452 
May 28. Crom n and 5 Sau tessa E ĩ ĩ MEER ion CENE | 24 
12123. Improvements in alternating-current electric motors. | piisou and Swan United, “A” Shares, 19995) ......... B5 .. 14 
Frederick William Davies, 35, White-street, Derby. Ü A“ Shares, 01-017,138 ........ 100 = 71.73 
12136. Improvements in the manufacture of welded conduit a er cane, VVV 10 .. 72.77 
for electric wiring. Thomas Taylor, Park field, Somerville- | Neotrio Construction, Limited, Nos. 1 to 112,100 ........ 8 . 13-18 
rond, Button Coats Ups a "CENE 
12160. Improvements in means or apparatus for preventing | Ferranti Limited, 5 per cent. lat Mort. Deb. Stock, Red. 100 .. 90.95 
accidents from explosions in mines, and other places n ectric Company (1900), 5 per pont: Cum. Pref... 10 94.86 
wherein electrical energy is employed. William Collins WT a V Tele let Fe otic —V ue - 112) 
„and John Morgan, 55, Chancery. ane, London. L por cent. Preference .. . . .. . .. 8 I 72 
12187. Improvements in and connected with telephone and ADM per cent. tures . . . . . . . % ͥ 100 107.111 
telegraph systems Georg Ritter, 6, Lord. street, Liverpool, | India Ruper, Gutta Percha, and Telegraph Works ...... 10 — 18D 
(Oomplete specification.) Parker, Thos., Limited, Ordinary: 10 . 14-15 
13188. A method of producing electric energy by the direct (Tx ̃ͤd—— eee as w 101 18 
utilisation of the chemical energy of acy suitable POF OORS: n tse de sien drei us = “ $ 
combustible. Henri Tourneur, 6, Lord-street, Liverpool. Electric Lighting and Supply.— 
(Date applied for under Patents Act, 1901, June 11, 1903, Blackheath & Greenwich District 1, 201-101, 900. 1 i 
being date of application iu Franoe.) (Complete specification.) ——— 44 per cent. Deb. Stk. Certe., Red. and Conv. .. 100 ibs 
12191. Improvements in and relating to electric controllers, Pe aver een Cun Pref. J 01. 15, 000 io T HA 
switches, and the like. The British Thomson-Houston 6 per cent. Cum. Second Pref., 15,001-22,500 ....-10 Z 10 aj 
Oompany, Limited, and Archibald Stannard Oubitt, 83, cuo. M per cent. Debenture Stock, Red. ............ 100 .. 108. 
Oannon-street, London. emer (Kent) Electric Hehe and Power Oo., 44 per cent. 
lst Debenture Stock, R. æ 100-103 
19192, Improvements in brush-holders for dynamo.electric Brompton and Kensington, Ordinary.................... — 103-1 
maohinos. The British Thomson - Hous on Company, 7 cent. Preference  .................. eee nn 5 . 101-1 
Limited, 83, Cannon-street, London. (The General Electric | C&loutte Nos. 20001 W. 00 P., Ordinary, Nos. 140, 00 : = 771 
Company, United States.) Oambridge Electric Supply Company, Ltd., £10 Ord. .... - 12 al 
Central Electric Supply, Ld., 4 per cent. Guar Deb. Stock 100 .. 105-108 xd 
——— and eire Nos. 1-70,000 ................ — 74-73 
— cen 7%) 8 = 
COMPLETE SPECIFICATIONS ACCEPTED. — 10 Undertaking,” 44 p.c. Cum. Pref., 1-40, 000 5 — 
. ——— per cent. Debenture8 » Red. (Prov. Certa.).. 100 .. 105.105 
To be published June 16, 1904. Ohelsea Electricity Bupply CC es 64-63 
— Oh cent. Debent uren 100 — 107.110 
1905. ty of London, J))! ĩ˙ VFA 8 5 103-114 
9231, Electric telegraphy. Brown. — 5 for oont; 8 ccovestosecvececcceceo 10 = 12 14 
9531. Method of, and means for, electro-depositing metals | ——— 4j per cent. 2nd Deb, Stk. Prov. Gerta. (all pd.) 100 — 101.103 
on parabolic reflectors and analogous articles, | Oeenty of London and Brush Provincial, ary........ - "3 
5 Round and Willinm Round, executors of the late „ ‘Carte. Ali pd. Rd. Mo = 198.105 
njamin James Round, deceased, and Round. Edmundsons' Electricity Corporation, Ordinary, 1-50,000.. 5 .. 54-5 
11525, Extra-highly vibrating eleotric contact breaker. Mamy. | —— 6 per spe aa gh . T ar 
11539. Rheostats. Lake. (General Incandescent Are Light Company.) dee ante Co. ot hurt, Lo, Ey s Gn Bi 0 5. Wa 
11545, Telegraphic punching and perforating machines. Timm. | _——— 5 per cent. Debenture Stock, Red. 100 .. 
Electric 8 Ltd., Nos. 1-10,000...... = 
11789. Coin-freed telephone apparatus. Lake. Sem.) e M per oon Fist bob o 177005. . 19 109.403 
; Hove Electric ting, ted, Ord., 1-13,000 .......... D us 7 
11765. Fusible electric out-outs. Bill. Kensington ETA Elec. Lt., Ltd., Ord.,1-21,000 6 — 114] 
12301. Electric arc lamps. Ewart. per cent. Debenture Stock Red . .. 100 — 103.10 
12312. Manufacture of materials suitable for electric insulating | Kidderffuster and Ist- Hos, Ene elon, Beg, 100 — 102-106 
purposes. Carolan. (General Electric Company.) | London Electric, Ordinary ...........................--. — 11.11 
12314. Electric motor.control systems and switches therefor. 6 per cent. Pref........ „erer ne cases 5 = 45 
Carolan, (General Electric Company.) Metropolitan Ordinary .. es . erte Atook, Red 100 ~ 18085 
12379. Electric fire-alarms and thermo-indioators. Hawthorn, 44 per 95 M t Mo vag hd Stock .... 100 .. HE n 
12408. Dynamo-electrio machines. Parsons and Stoney. Ma e a n- True Electric Supply, Ordinary ae, Be 2 EID 
12838, Electric heaters. Carolan. (General Electric Company.) — Seren oe e 100-103 
12956, Electric switches or cut-outs partioularly adapted for Notting pero wine} Mas "Des ‘Nos. 1-500 (Reg.). 10 ary 
aro lamp circuits. Csrolan. (General Electric Company.) | Oxford Electric, inary, 1-96 ana 3. -14,510............ | 
23862. Electric log recording and like apparatus. Von Köhler. Royal 5 Tu Mn ij per cent. First x SE 
$6776. Manufacture of incandescence bodies for electric glow 8 M e Debentur es . . . q — 100.103 
lamps. Abel. (Siemens uud Halske Actiengesellechaft.) Smithfield epit curio Supply, Led., 3 8 — 8. 
1904. South London, VVV = 1445 
1076. Processes for manufacturing electrodes for aro lamps, | d. James Sa cont Prete’ Ordinary, 101-80,060 .......... );- ee 
Blondel. (Date applied for under International Convention, | — 34 per cent. Deb. .... .... 100 97-100 
Feb. 5, 1903.) Urban Blectric Supply Co., Ordinary, 9 20.00 5 6 — 43-42 
6539. Spark arrestors and extinguishers, Zink. (Date sppliod | wostminster, Ordinary eB — 1445 
for under International Convention, May 5, 1903.) per cent. Cum. Pref, 110, 101-188, 251. 6 — 01-04 
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Electric Railways.— 


Central London, Ordinary 000000 06 „ 600260900006 90 6.9 „%. % 6-8 100 


—  & per cent. Pref. 
ee [1] ? deferred............ eren 
4 p.c. Deb. Btock (Prov. Script Certa., fully 
City and South London, Consolida 
4 per cent. Deb 
d per cent. Pref. Stock '91 
99 oe 
LE 
8 r cent. 
ary ? €$9906€0092€9€09€0009€0909€0€290909000800€99 
4 per conb. Mortgage Debentures, Red., 1-1,700.. 
Waterloo and City, Ordinary 


Eleetric Tramways.— 


A lo- ntine, 1-260,007 %%% ,d 8268 FHF 08 

jaani ermanent 6 per cent. Debenture Stock, 1888.... 
Blackpool and Fleetwood Tramroad eeeeeeuneoeeeeeeese ae 
Brisbane Tramway Invest., Lim., Ord., 1-76 


5 per cent. Cum. Pref., Nos. 125,00. ttt 


ec9e0(0004009909000€06009 0 S] 


SENE : . 
Liverpool Overhead 
d Ordinary, 1 


— 


6 % „„ 
[ond 


British columbis Electio Railway Oo., Ord. Def. 
— ref...... 
—— Non.Oum. § 


per cent. Pref. 
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| Traffic Returns for 
| week 
Line, - 
Ending 1904. 1903. 
£ £ 
Aberdeen Corporation May 28| 1,575 | 1,155 
Ayr Corporation TL 704 | 281 
Barking Corporation.. ....... „ 28 35 — 
Birkennead Corporation |o». 291 1.171 1,131 
Birmingham Tramways ...... |April25 268 — 
Blackburn Corporation ...... | May 27 | 1,155 933 
glackpool Corporation * 26 1,667 1,805 
Blackpool-Fleetwood Trams. „ 23| 1,597 421 
Bolton Corporation „ 22 1.798 2.089 
Bournemouth Corporation. ,, 25 1,384 963 | 
Bradford Corporation ........ * 21 | 4,357 5,645 
Brighton Corporation ........ „ 29 1,192 930 | 
Bristol Tramways Company ..| „ 27 6,202 5.895 
Burnley Corporation „ 28| 1,190 857 
Burton Corporation » e 462 Pegi 
Cardiff Corporation „ 28| 2,526 2,095 | 
Carlisle Tramways Company.. |April30 178 186 
Central London Railway...... May 28 6,695 6,818 | 
City & South London Railway  ,, 29 2,67 2,1355 
Cork E. T. and L. Company ..| „ 19 482 | 512 
Darwen Corporátion.......... 227 211 291 | 
Dover Corporation . „ 28 264 225 | 
Dublin & Lucan Electric Ry). „ 29 199 | 122 
Dublin U. T., electric cars.... | ,, 27| 4,427 4,280 
Dublin S. District, Electric .. | „ 27| 1,197 1,037 
Duadee City Tramways ...... 5. 8 851 886 
Eas» Ham Corporation ...... «s 8 942 | 72] 
Glasgow Corporation ........ „ 28 14,995 | 14,751 
Gloucester Corporation . BOE. 346 | 
Hallfax Corporation.......... „ 18| 2,624 2,221 
Huddersfield Corporation .... „ 24 1,719 1,252 
Hull Corporation, E. 8........ „ e3| 2,420 1,797 
Ilford Corporation .......... T 656 503 
Ilkeston Corporation ........ „ 25 207 253 
Kirkcaldy Corporation „ 225 — 
Leeds Corporation „ 286, 979 9,776 
Leicester Corporation 5. "m 1,693 — 
Liverpool Corporation „ 21 10,354 | 10,416 
Liverpool Overhead Railway..  ,, 2° 1,908 1,663 
London County Council „ 7 10,728 8,483 
Lowestoft Corporation ...... 8 1 236 c 
Manchester Corporation 4, 28| 14,712 | 12,570 
Nelson Corporation .......... „ 2| 139 63 
Newcastle-on-Tyne Corptn. .. „ 28| 4,025 325 
Newport (Mon.) Corporation.. s 8 650 200) 
Portsmouth Corporation...... s 43 0! 1.777 
Rochdale Corporation * OU 195 165 
Rotherbam Corporation 8 a 937 . 
Salford Corporation .. ....... TP i 514 3.945 
Scarborough Tramways Co x 2H 269 
Sheffleld Corporation ........ „ 29 95,560 4.593 
Southampton Corporation .... „ 19 353 938 
Southend-on-Sea Corporation.. 18 440 502 
Stockport Corporation ...... "Y 708 362 
Sunderland Corporation ...... iq 291.655 1,190 
Wallasey U. D. CCC. ; 2 0 724 
West Ham Corporation . . „ 20 1,237 
Wolverhampton Corporation. . » 20 972 482 


* Includes maintenance of 
b Per mile of single track. 
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NOTES. 


Faraday House.—Commencing yesterday, Prof. C. A. 
Carus-Wilson is delivering a special course of lectures to the 
senior students upon direct-current motor construction. 


The British Association.—At a meeting of the 
York City Council it was unanimously resolved to invite 
the association to hold its annual meeting in 1906 at 
York. 

Australian Patent Law.—It is announced that the 
Australian Commonwealth Patents Act has been pro- 
claimed and is now in force, thus enabling protection to be 
obtained in the six States by a single patent. 


Turbines.—At the general meeting of the German 
Engineers Association it was unanimously resolved to 
confer the Grashof medal upon the Hon. Chas. Parsons and 
M. de Laval for their pioneer work with turbines. 


Radium.—A suggestion has been advanced by Prof. 
Joly, of Trinity College, Dublin, that radium may be an 
atomic combination of radioactive products with some 
elements present in pitchblende, and so represent the 
synthesis, not the decompositions, of an element. In this 
connection, the experiment of an American who found 
the radioactive emanations of radium amalgamate with 
aluminium is interesting. 

Manchester Section.—The report for its fourth 
session of this branch of the Institution of Electrical 
Engineers records an increase of 77 in the membership, the 
total being 549, including students, for whom a special 
section has now been organised. Eight meetings were 
held, and the attendances showed a material advance over 
the previous year, further evidence of the interest taken in 
the papers being provided by the large number of members 
who participated in the discussions. Several of the events 
were recorded in these columns at the time, including the 
general meeting, which concluded a successful session. 


` Electrical Standardising Bureau for Canada. 
The Electrical World of New York announces that a depu 
tation of Canadian electrical interests has waited upon the 
Minister of Inland Revenue askiag that the Government 
establish an electrical standardising bureau to be main- 
tained independent of any other branch of the public 
service, and placed in charge of a qualified electrical expert, 
at whose disposal should be placed trained assistants and 
proper facilities. The delegation also asked that the law 
be amended so that if any device was found in the 
poesession of anyone to prevent the proper registration of 
electric current, it should be primá facie evidence for his 
prosecution and conviction. 

Birmingham Section.—During the past session this 
branch of the Institution of Electrical Engineers held seven 
meetings and visited three large works. We chronicled 
some of the events at the time. The membership (all 
grades) increased during the year from 199 to 258, and 
altogether a successful session was experienced. The com- 
mittee for 1904-5 is as follows: Mr. W. E. Sumpner, 
chairman; Mr. R. Threlfall, vice-chairman ; Sir Oliver Lodge, 
Mr. Henry Lea, and Mr. J. C. Vaudrey, past-chairmen ; 
and Messrs. R. A. Chattock, T. Hawkins, S. H. Holden, 
R. H. Housman, R. C. Jackson, J. H. McLean, R. K. 
Morcom, R. Orsettich, W. O. Rooper, C. E. C. Shawfield, 
A. M. Taylor; Mr. D. K. Morris, hon, secretary; Mr. 
J. K. Catterson-Smith, assistant hon. secretary. 

Royal Institution.— A general monthly meeting of 
the members of the Royal Institution was held on the 
afternoon of the 6th inst., his Grace the Duke of 
Northumberland, president, in the chair. Prince Albert of 
Monaco was elected an honorary member. Mr. Richard 
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Bagot, Mr. W. Carrington, Mr. E. G. Fellows, Mr. W. R. 
Freeman, Mr. R. F. Nicholson, and the Hon. C. A. 
Parsons, F. R. S., were elected members. The sincere 
thanks of the members were returned to Dr. Andrew 
Carnegie, who is so intimately associated with the iron 
and steel industries, for his donation of £1,200 to enable 
Prof. Dewar and Mr. R. A. Hadfield to prosecute their 
joint investigation on the physical properties of steel and 
other alloys at low temperatures, and to Dr. Frank 
McClean for his donation of £100 to the research fund of 
the Royal Institution. 


Summer Sessions.—The Journal of Electric Power 
and Gas (San Francisco) announces that the University of 
California will commence ite six weeks’ summer session on 
the 27th inst. Eor the scientific and engineering section 
the lecturers will include Sir Wm. Ramsay, Prof. Hugo 
de Vries, of the University of Amsterdam, Prof. Svante 
Arrhenius, and other distinguished scientists. This course 
is intended primarily for adults, and the appreciation of the 
students is testified to by the fact that last year no fewer 
than 868 enrolled themselves. In the same journal wé 
notice that at the University of Wisconsin the Summer 
Sehool of Artisans is to hold its fourth annual session, 
instruction being provided in electricity, mechanics, and 
other subjects. This idea is such a commendable one that 
it seems well worthy of adoption in this. country, where 
technical institutions with well-equipped laboratories— 
such as the Central Technical College, King’s Wee ote.— 
lie idle during the summer recess. 


Vibration Conference.—Oa Saturday last repre- 
sentatives appointed by electrical undertakers in Greater 
London attended the conference at the St. Pancras Town 
Hall to consider the advisability of petitioning the Board 
of Trade for modifications in the Electric Lighting Act so 
as to prevent actions being brought against the under. 
takers unless serious damage or nuisance be caused by 
vibration or other wise, in which case it is proposed that 
the undertakers shall have power for the compulsory 
acquisition of the property affected. The Mayor of 
St. Pancras (Mr. T. H. W. Idris) was appointed chairman, 
and in opening the conference he commented upon the 
harshness of some provisions of the Act, instancing the 
suit recently brought against his Council. In that 
action the judge emphatically laid down that undertakers 
were responsible for any vibration, and that vibration of 
any kind must be considered a nuisance. The conference 
appointed a committee to formulate propositions as to the 


course of action to be taken, which will be submitted to a 


future meeting.. 

Telegraphy in Persia.—A consular report for the 
past year chronicles the great progress made with the con- 
struction of the Central Persia telegraph, which is to 
supplement the present Indo-European service on account 
of the increased traffio. The original main line is quitted 
at Kashan, where work was commenced early in December, 
1902. Notwithstanding adverse atmospheric and other 
conditions, the line was laid to Yezd, a distance of 257 miles, 
at an average rate of 15 miles per week. After a short 
halt there, the line was proceeded with to Kerman, which 
was reached at the increased rate of 20 miles per week. 
A little more than a month sufficed to reach Bam, where 
the party waited for instructions as to the course to be 
pursued. It was finally decided to construct a single line 
joining the British frontier at Kuh-i-Malik-i-Sia, which was 
expected to be finished in two or three months. The new 
line will thus follow a direct route from Persia to India, 
instead of two sides of & triangle as with the present one. 
The report anticipates a valuable influence upon the territory 
affected in the way of stimulating commerce. 
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System of Charging. From information to hand 
respecting the fight at Dundee over a new system of 
charging for electrical energy, it would seem that the 
councillors there require enlightenment. In course of 
time it may become the practice to admit as members of 
electric lighting committees only those councillors who can 
pass a qualifying examination in elementary mathematics. 
As the matter now stands, a scheme has been rejected by 
14 votes to 6 which would have extended the business of 
the electrical supply undertaking on profitable lines. We 
are not very surprised that this has been so, as there has 
been trouble in the same direction elsewhere. We are 
surprised, however, to find that in Dundee Scotchmen 
noted for hard-headed shrewdness should fail to see the 
point in another matter brought up at the same Council 
meeting. It seems that one firm of consumers use power 
for motors, and treat the town mains as a stand-by only. 
This the Council are content should go on, in spite of the 
fact that they have had to incur capital expenditure to a 
considerable amount in order that the firm in question may 
take a little energy from the mains when their own plant 
is being overhauled. The new Electric Lighting Act will 
prevent such a state of affaira in the future. 


Municipal Wiring.—We gather from the Electrical 
Contractor, which is the official organ of the National Elec- 
trical Contractors’ Association, that strong opposition is 
to be brought next session against the London County 
Council's Bill for granting powers to local authorities to 
execute wiring. It seems that the County Council were 
asked to receive a deputation from the Contractors’ 
Association on the subject, but have refused to do so. 
In view of this the association is going to agitate strongly 
against the Bill, which, it is considered, would harm their 
business. We are inclined to side with the contractors in 
this, as the wiring department of & municipal authority is 
likely to be open to serious objections. In the first 
iustance, they can compete with contractors on favourable 
terms because of the support received from the public 
rates. As years go on, however, the state of affairs is 
not so satisfactory, as, having killed competition, work 
earried out by municipal employés may tend to cost more 
than if done by private firms. In any case, we have the 
curious position that the engineer to the municipal autho- 
rity has to pass the work of his rivals in business, which 
opens the way for considerable trouble. 


American Meeting.—We learn that the arrange- 
ments for the entertainment of the Electrical Engineers 
and their ladies during the visit to America are rapidly 
taking definite shape. In a letter communicated to us, 
addressed to the President by Mr. Calvin W. Rice, vice- 
chairman of the Electrica! Congress Reception Committee, 
who has in hand the organisation of the details of the 
programme, the latter states that, in contrast to the pro- 
vision made by the American Society of Mechanical Engi- 
neers for the reception and entertainment of their sister 
society during the first week of the current month, prepara- 
tions on a lavish scale of a much more elaborate nature 
are in progress for the entertainment of the Institution 
of Electrical Engineers. The party will be taken charge 
of throughout their entire trip by the American Institute 
of Electrical Engineers and entertainments will be 
organised in each city visited. Reception committees are 
also being formed at every stopping place, whose business 
it will be to take charge of the ladies of the party. 
Members are assured that no fears need be entertained 
regarding hotel accommodation at St. Louis, and rooms 
may be booked there weeks in advance without incurring 
any risk of having them on their hands in the event at 
the last minute of being unable to go to St. Louis, as owing 
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to the great demand for rooms during the time of the con- 
gress cancellations can easily be effected. 

Electrolytic Preparation of White Lead.— 
In a paper read before the American Electro-Chemical 
Society on this subject by Mr. C. F. Carrier, jun., some 
observations are recorded on the preparation of electrolytic 
white lead. The author investigated whether basic lead 
carbonate of the desired composition can be produced by 
some process differing essentially from that of Luckow, and 
the process of Richards and Roepper was chosen as the sub- 
ject of the experiments. It consists in electrolysing a 5 per 
cent. solution of a mixture of one part Na,SO, and 40 parts 
CH,COONa with lead anodes, a small quantity of some 
nitrate being added to aid the solution of theanode. With 
a current-density of 100 to 200 amperes per m?, the acetic 
acid anions are supposed to be decomposed at the anode, 
yielding CO, to precipitate the white lead, the necessary 
admixture of hydroxide being formed by action of the 
sulphite. The author found that the use of copper cathodes 
reduces the voltage between the cell terminals. With a 
current density of 100 amperes or more per m?, the anode 
dissolves irregularly, “ pitting” badly. With a solution 
containing enough hydroxide to precipitate white lead, 
spongy lead is deposited on the cathode. To prevent a 
large deposit of lead on the cathode, it would seem necessary 
to have a permanent store of CO, ions in the solution, thus 
making Na,CO, or other soluble carbonate an essential 
constituent of the electrolyte. The solution effect of 
nitrates on lead, when added to the acetate solution, seems 
to have a higher efficiency than chlorates alone. The 
tendency of lead to deposit on the cathode is less with the 
more dilute solution. 

New Type of Receiver for Wireless Telegraphy. 
A recent issue of Industrie Electrique contains an article by 
Lippmann describing à new type of receiver for. wireless 
telegraphy, constructed by N. Vasilesco Karpen. Between 
two cylindrically-curved armatures, a a (see the accompany- 
ing diagram), is placed a moving system of aluminium con- 
sisting of the curved segments, a’ a’, connected by a fine 
rod, and suspended at the point o by means of a quartz 
thread. The armatures, a, are connected through a coil, s 
of stout wire possessing suitable self-induction. One 
terminal of the apparatus is earthed, the other being con- 
nected to the aerial wire. When the latter is affected by 


electrical waves, alternating differences of potential are set 
up at the terminals of the apparatus whose frequency is 
the same as that of the waves, and the needle turns in such 
& manner as to increase the capacity of the system. When 
the waves cease, the needle returns under the influence of 
the torsional stress due to the suspension to its position of 
rest. The deflections are read by means of a mirror and 
scale. It remains to add that the self-induction, s, and the 
capacity of the system must correspond with the condition 
of resonance, in order that the best results may be attained. 
Unlike the coherer and the magnetic receiver, this apparatus 
increases the wave effect, and provides a means for 
measuring the energy transmitted. 

The Hall Effect in the Electric Arc.—In a paper 
contributed by Mr. C. D. Child to the American Physical 
Society the author remarks that if two carbon pencils are 
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so placed in an are that there is little or no potential 
difference between them, & potential difference is produced 
by creating a magnetic field about the arc. This may be 
as high as 1:5 volte. It appears to be similar to the Hall 
effect in metals, and if this be the case, it would show that 
the negative ions have a velocity enormously greater than 
that of the positive. The effect cannot be produced by 
blowing the arc to one side, nor by moving the carbon 
peneils to one side of the arc, rapidly reversing the field, 
and with each reversal reversing the connections to the 
voltmeter does not diminish the effect. The effect decreases 
with decreasing strength of the field. Changes in the 
current through the arc and in the length of the arc do 
not appreciably influence it. Putting salts in the arc 
diminishes the drop of potential at the anode, and it also 
diminishes the effect here studied. With KNO, the anode 
drop becomes as small as the cathode, and with it the 
potential difference between the two pencils becomes 
approximately zero. However, in a vacuum where the 
pressure is approximately lom. of mercury the effect 
also disappears, and here the ratio between the drop 
at the anode and that at the cathode is nearly the 
same as in air at normal pressure. With an enclosed 
arc the effect is the same as in air. Diminishing 
the pressure of air produced no great change in the 
observed potential difference until a pressure of 200m. 
was reached. Between that and 10cm. the effect was 
greatly diminished, and between 10cm. and 1cm., as far 
as could be observed, it entirely disappeared. Though 
the ratio between the anode and the cathode drop is not 
greatly changed, they each separately decrease, the principal 
change being between pressures of 20cm. and lcm. The 
effect, therefore, is not diminished by any change in the 
ratio between the anode and the cathode drop in potential, 
but, as far as has now been observed, it decreases when the 
voltage between the terminals of the arc decreases, becoming 
inappreciable when this becomes lees than about 30 volts. 
No definite explanation can at present be given of the 
observed phenomena. 


Electrical Engineers at the Military Tourna- 
ment.—At the Royal Military Tournament last Friday 
evening a gala performance was given in the presence of 
the Duke and Duchess of Connaught, Prince Arthur, and 
the Princesses Margaret and Patricia of Connaught. During 
the evening & most excellent military tattoo was performed 
by the maseed bands of the Guards, while the troopers of 
the Royal Horse Guards acted as torchbearers. The superb 
spectacular effect of the whole scene was, however, in a 
great measure due to the efforts of a small party of the 
corps of Electrical Engineers. After "lights out" had 
been sounded, lights were lowered and two powerful 
searchlight projectors threw various-coloured rays of light 
across the arena, making a gorgeous picture of the 
massed bands of the brigade of Guards and their escort. 
Daring this part of the performance no less than 450 
soldiers, comprising bandsmen and torchbearers, were 
illuminated at one time by the wedge-shaped beams of the 
searchlights. The projectors used were those which accom- 
panied the Electrical Engineers to South Africa during the 
late war, where they rendered invaluable service in various 
ways. The preparations for illuminating this novel per- 
formance were not extensive. Under the able direction of 
Captain Dumble, R.E., and Captain Phillips, the portable 
South African projectors were placed in position at each 
end of the hall, and coloured screens were hastily adapted 
to suit the new circumstances. It will probably be remem- 
bered that the corps, which was responsible for this part 
of the performance, came into existence about seven years 
ago. Ita origin was due to the energies of the late Dr. 
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Hopkinson, who considered that. a body of electrical 
volunteers would be of the greatest possible use to the 
Royal Engineers in time of war by assisting them in all 
classes of work connected with electrical engineering. At 
the present time the corps, which is about 700 strong, is 
commanded by Colonel Crompton, C.B., and is mainly 
composed of highly-trained men, who are experts in the 
various branches of electrical and mechanical engineering. 
Thanks for this most brilliant performance are due to the 
management of the Gaiety Theatre, who kindly allowed 
Q.M.S. Applebee to assist Captain Phillipe, and to Sergeant- 
Major Gunn, who also rendered valuable aid. 

St. Louis Exhibition.—If British electrical exhibits 
at the St. Louis Exhibition are rather moderate, except 
those of testing, measuring, and recording instrumenta, and 
the Post Office telegraphic apparatus, this country makes 
an excellent show in chemistry, both on the theoretical and 
practical sides. "This fact is illustrated by the wide range 
of products exhibited in this section—phosphorus, sulphur] 
arsenic, bichromates, copperas, alum, cyanides, and all the 
varied products of the acid and alkali manufactures, not to 
mention pure drugs and pharmaceutical preparations. The 
Times remarks that tho exhibition serves as a reminder that 
in pure research Great Britain has taken no insignificant 
part, and that in one particular branch at least she still 
retains the predominance won more than a century ago. 
“La Chimie," Wurtz declared, est une science francaise.” 
When one thinks of the names of Boyle, Black, Cavendish, 
Priestley, Davy, and Faraday, it may be said with greater 
truth that the chemistry of gases has been & British science, 
and the British exhibite at St. Louis suggest that, in 
spite of notable contribution by workers in other countries, 
such it still remains. During the last decade five new 
gases have been added to the list of those contained in 
the atmosphere, and this addition has been made by the 
joint efforts of two British men of science, Lord Rayleigh 
and Sir William Ramsay, the latter of whom shows speci- 
mens of the new substances. During the same period Prof. 
Dewar has completed in the laboratories of the Royal 
Institution the work which was begun in the same labora- 
tories by Davy and Faraday a century ago, and has reduced 
to the liquid and solid state all the “ permanent” gases of 
the older chemists. One of the most striking exhibits at 
St. Louis is a reproduction, on an even larger scale than 
the original, of the apparatus used by Prof. Dewar for the 
liquefaction of bydrogen. This apparatus has been con- 
structed to the order of the Royal Commission from designs 
by him, and it is to be shown in operation at frequent 
intervals during the course of the exhibition. Further, in 
connection with this exhibit a series of lectures is to be 
given by Mr. J. E. Petavel on the scientific work carried 
out on the subject from the time of Faraday down to the 
present, for which purpose a large quantity of apparatus. 
has been sent over. 

Incorporated Manicipal Electrical Assocla iot. 
In order to remind our readers of the ninth annual con- 
vention of this association, which will be held from June 29 
to July 2, we reprint the programme which appeared in 
our issue of April 22, with a few additions which have 
since been arranged. On the first day, Wednesday, 
June 29, the meeting will be at Derby, and will be 
commenced by the reception of the members by the 
Mayor. Mr. T. P. Wilmshurst will then give hiş- 
presidential address, which will be followed by a paper 
by Mr. C. Shawfield, of Wolverhampton, on The 
Commercial Practicability of Electric Traction by Sur- 
face Contacts; and a paper on “The Organisation and 
Management of a Central-Station Meter Department,” by 
Mr. A. J. Cridge, of Sheffield. The afternoon will be 
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devoted to an excursion to Chatsworth and Haddon, by 
invitation of the Mayor and Corporation. The electricity 
works and the Osmaston-road car-shed of the Derby Cor- 
poration will be open for inspection during the convention. 
The meeting on Thursday, June 30, will be at Nottingham, 
where, after a reception by the Mayor, two papers will 
be read and discussed. The subjects of these are 
as follows: ‘Polyphase Sub-Stations, their Equipment 
and Working," by Mr. S. L. Pearce, of Manchester; Some 
Notes on the Bristol Electricity Works Fire," by Mr. H. 
Faraday Proctor, of Bristol. In the afternoon visits 
are arranged to the electricity and other works, and 
the annual dinner will be held that evening in the 
Mechanice’ Institute at Nottingham. On Friday, 
July 1, the meeting will be at Sheffield, where, after & 
reception by the Lord Mayor, the following two papers 
will be read and discussed: Boiler-House Economies,” 
by Mr. R. S. Downe, of Southport, and “ The Financial 
Position of Municipal Electrical Undertakings,” by 
Councillor Blakeway, of Southampton. The afternoon 
will be devoted to visits to Messrs. Hadfield’s steelworks 
at Tinsley, and to the Corporation’s tramway station, 
Kelham Island, and electricity works at Neepsend. The 
annual general business meeting, for members only, will 
he held at Derby on Saturday, July 2. All communica- 
tions respecting the convention should be addressed to 
the secretary, Mr. C. McArthur Butler, Staple-inn- 
buildings, Holborn, London, W.C. 


The Tariff Commission.—The commission has now 
held 26 sittings, the latter of these being devoted to the 
iron and steel, engineering, and machinery and textile 
trades. The witnesses included Mr. T. O. Callender 
(Callender’s Cable and Construction Company, Limited) 
who gave evidence as to the manufacture of cables for 
electric lighting and power purposes; Mr. Alfred R. 
Tattersall, consulting and milling engineer; Mr. R. G. 
Evered, of Messrs. A. Evered and Co., Limited, who gave 
evidence as to the brass trade ; Mr. Frederick Andrew, 
chairman of Messrs. Robey and Co., Limited, Lincoln, 
manufacturers of steam, gae, and oil engines, mining 
machinery, eto.; Mr. H. D. Marshall, managing director of 
Marshall, Sons, and Co., Limited, Gainsborough, who gave 
evidence upon engineering generally ; Mr. W. Harrison, presi- 
dent of the Agricultural Engineers’ Association ; Mr. Graham 
Forester, sole agent for the Welsh Anthracite Collieries and 
other companies; Mr. A. K. M’Cosh, managing director of 
Wm. Baird and Co., who gave evidence as to the pig iron 
and coal trades of Scotland; and Mr. W. P. Rylands, 
managing director of Rylands Bros., Warrington, and 
president of the Iron and Steel Wire Manufacturers’ 
Association, who has given evidence in regard to the 
wire industry. The questions covered by the evidence 
include causes of fluctuations in trade with foreign 
countries, the Colonies, and British possessions; increase 
or decrease of total net profits in relation to turnover ; 
proportions of semi-manufactured and fully-manufactured 
good exported; probable effect on these proportions of an 
extended preferential arrangement with the Colonies; 
amount and continuity of employment in recent years; 
conditions as to the British supply of raw material; prc. 
bable effect on these conditions of improvements in market 
organisation, improvements in means of transport, develop- 
ment of Imperial sources of supply; return freights and the 
Colonies; foreign railway rates and organisation of trans- 
port by land and water; any advantages which foreign 
countries have in respect of processes of manufaoture; 
relative conditions of the different branches of each 
witness's trade; British and foreign methods of finance 
and accounting ; incidence of local rates in its relation to 
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prime cost in this and other countries; importance of 
technical and commercial training and higher education of 
all grades; causes and effects of amalgamations ; propor- 
tion of different elementa of cost; relative cost of produc- 
tion in Great Britain and foreign countries; effect of 
foreign and Colonial tariffs ; conditions of fair competition ; 
incidence of duties ; and experiences of Colonial preferences. 

London Trafic Commission.—The Commission 
last week concluded its sittings for the hearing of evidence. 
The first witness was Sir Homewood Crawford, the City 
solicitor, who remarked that the Corporation had always 
resisted the introduction of tramways within the City on 
account of the narrow and crowded streets. In regard to 
tube railways, the Corporation required clauses to be 
inserted providing for the work to be done under the 
supervision of its engineer, and, where possible, for the 
construction of subways between adjacent stations, the 
setting back of stations so as to provide accommodation 
for the extra traffic caused, and the commencement of 
operations within 12 months. He considered that the 
position in regard to the opening of streets for tele- 
graphic and lighting purposes was still unsatisfactory, 
and stated that the Corporation were willing that 
power should vest in the Board of Trade or some 
similar department or tribunal to decide disputes arising 
out of such questions. Mr. A. C. Eilis, general manager of 
the Metropolitan Railway Company, stated that when the 
electric service is inaugurated, the company propose to run 
24, and possibly 50, trains an hour on each line of the 
Inner Circle, and also to increase the service on the Baker- 
atreet to Uxbridge extension. Electrification would increase 
the carrying capacity by 55 per cent. with the service at 
first proposed, and would result in the purification of the 
atmosphere in the tunnels. Mr. E. Speyer, of Messrs. 
Speyer Bros., bankers, tendered evidence as to the financial 
side of tube railways, and stated that in the lines con- 
structed by the Underground Electric Railways Company 
no cost had been spared in obtaining the latest inventions 
for the safety of passengers. The final witness was Mr. J. 
Clifton Robinson. He commented strongly upon the 
purchase clause of the Tramways Act of 1870 as & serious 
obstacle in the way of tramway development, and recom- 
mended that in any future rearrangement the term of years 
allowed should bear some relation to the capital outlay. 
Further, he specially deprecated Standing Order 22, requiring 
the assent of two-thirds of the local authorities before a 
scheme could be submitted to Parliament. He presented 
details of the exactions of local authorities for street 
widenings, which, with wayleaves, had cost the company 
over £20,000 per mile. The company had been compelled 
to abandon the main proposals of their 1904 Bill because 
of the prohibitive demands of the local authorities. Reply- 
ing to a question, he stated that the tramways might well 
be continued from Shepherd’s Bush as far as St. Martin’s- 
le-Grand, and that the Strand was rapidly becoming suit- 
able for tramways by reason of the widening operations. 
He favoured the appointment of a tribunal somewhat on 
the lines of the Light Railway Commission, but demurred 
emphatically to the claim of the London County Council 
that it should. be exempt from the authority of the new 
tribunal. The Commission will reassembie on the 17th inst. 

Electrical Ore Finding.—On Monday afternoon 
last Mr. A. Anderson, the chairman of the Electrical Ore- 
Finding Company, presided over a meeting of guests invited 
to hear a description of the Daft and Williams electrical 
prospecting system. Wo gave a description of this system 
in April of last year, in which the full working of the system 
was described (Klectricul Engineer, vol. xxxi., p. 480). At 
the gathering at the Westminster Palace Hotel on Monday 
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Mr. Alfred Williams first gave a description of the system 
and what had been done. Subsequently Prof. Silvanus 
P. Thompson described the experience he had had with 
the electrical ore prospector in and around the lead 
mines at Cwmystwyth, in North Wales. We need hardly 
say that the description of the method of working given 
by Prof. Thompson was exceedingly clear, and he spoke 
most hopefully of this method of locating ore bodies. As 
we have described the arrangement before, we propose here 
only to give & few instances in which good work has been 
done in this country and abroad under the skilful guidance 
of Mr. Williams. For instance, at Cwmystwyth indica- 
tions of a conducting schute were observed over a lode 
which had apparently been worked out at that point. The 
forebreasts of the lode showed no lead, and were not being 
worked. The level was continued, and lead found after 
driving about 18ft , and at a point indicated by the waves. 
At Alston Moor, Cumberland, several lodes were indicated, 
and accompanying variations showed the presence of 
lead. Only one of these has been developed, and two 
lodes side by side exposed. On Cleator Moor hematite 
in irregular deposits was successfully worked on. In 
Western Australia, when prospecting on a mine during 
the last few months, a parallel lode was indicated, the 
existence of which was not even suspected by the manage- 
ment, and a cross-cut put in discovered a lode 25ft. wide. 
Oa another well-known property indications of three 
parallel lodes were found with marked and distinct varia- 
tions. A shaft was put down on the central electrical 
variation, and a quartz lode found. A diamond drill bore, 
put in, Mr. Williams believes, horizontally, found the other 
two lodes. Last autumn Mr. Williams did some work on 
the goldfields of the Chartered Company of Siberia in the 
Altai, where the gold occurs in very unique and, electrically, 
very difficult formation, very unlike the lode-like character 
of the chief mining countries. The work had to be carried 
on in severe weather, as winter was setting in. Five indi- 
cations of mineral were obtained in the receiving telephones. 
Mr. Gregor Meyer, the eminent Russian engineer, stated 
that development work on four of these places would pro- 
bably prove the existence of copper; but as to the fifth, 
owing to & heavy deposit of subsoil, he could express no 
opinion. A hand-drill was erected at this point, where the 
waves showed a marked variation from the normal. After 
boring through 30ft. of subsoil and 50ft. of chloritic schist 
a gold-bearing deposit was found. 


Self-Cohering Receiver.— We take from the Electrical 
World of New York the following description of the Peter's 
self-cohering receiver, which is described in that journal by 
Mr. E. Van Winkle. The author attributes a good deal of 
the trouble in wireless telegraphy to the want of insulation 
between the wave circuit and the local circuit at the 
receiving station, which should prevent a loss of wave 
energy after contact with tbe vertical wire. It is to over- 
come this defect that the Peter’s receiver has been designed 
The local circuits are entirely insulated from the wave 
circuits, and yet capable of duplicating in the local circuits 
the electrical pbenomena taking place in the wave circuit. 
Oa several occasions controllable signala bave been received 
over a distance of three miles using only the spark of a 
single Mesco dry cell. Referring to the illustrations, 
Fig. 1 is a diagrammatic sketch of the receiver, and Figs. 2 
and 3 represent sections of the coherer. The coherer 
ineludes two electromagnets, 1, placed in reverse with the 
filing gap, 2, between their ende in a glass tube, 3, sealed 
by insulating end plates, 4. Both electromagnets have for 
a core the shaft, 5, around which are placed a number of soft- 
iron wires secured at the gap end by a ring of soft iron, 6, 
which is insulated from the goft-iron ring, 7. This latter 
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ring is the terminal of the coil at the gap end, the other 
terminal of the coil being the discs, 8. The wall of the 
filing gap is formed of the ends of the core and the insulated 
terminal ring of the coil, all of which is clearly shown in 
the illustration. The coherer is rotated by the motor shown 
diagrammatically. The shaft of the coherer on the left is 
connected to the antenna, or vertical wire, through the 
mercury well, 9, and the disc, 10. The other shaft is con- 
nected to the earth through the mercury well, 9°, and the 
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Fic. 1. —Diagram of Circuits, 


disc, 101. The coils of the electromagnetic are in relay or 
local circuit through the discs, 8 and 81. The bell is in 
circuit when the switch is thrown to the right, and is 
used only to notify the operator that a message is about 
to be received. As soon as the filings are magnetised 
the bell circuit is closed through the batteries and relay, 
and the bell rings. The operator then throws the switch 
to the left, which throws both the sounder and the 
coherer motor in circuit ; the coherer then revolves and is 
ready for message. The iron filingsin the gap between the 
ends of the electromagnet should fill about one-third of the 
gap, or sufficient to lap the core and coil terminals at all 
times. When the receiver is in motion the filings as a mass 
are carried around with the tube, until raised above the 
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angle of repose, when they break away at the top, and 
falling over themselves reform again at the bottom, to be 
carried up again in endless repetition, this being the 
decohering process constantly maintained by the rotation 
of the tube. It will also be noticed that between the top 
of the mass where the filings break away, and the bottom 
where they reform, is an area of filings never disturbed 
with respect to their contact with the walls of the gap (coil 
terminals) ; this mass of undisturbed filings is always ready 
to be cohered when a wave of very high potential passes 
through, notwithstanding their continuous rotation. The 
advantages claimed for this coherer are simplicity, high 
speed of working, and capability of responding to a small 


degree of energy received. 
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LEICESTER CORPORATION ELECTRIC TRAMWAYS. 
(Concluded from page 848.) 
Cars. 


THE ELECTRICAL ENGINEER, JUNE 10, 1904. 


Hudson and Bowring lifeguard has been fitted under both 
platforms. It is of the swinging-gate type, and under 
test was found to be very efficient. As the gradients 
in Leicester are comparatively slight, the adoption of 


The cars are of the double-deck, single-truck type | special brakes has not been found necessary, and the 
(Fig. 29), with reversed stairways. They have been sup- | usual hand and electrostatic brakes have been fitted. On 
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i Fia. 29, Type of Car built by Messrs. Dick, Kerr, and Co, for Leicester Tramways. 


lied to the number of 59 by Messrs. Dick, Kerr, and several of the cars a new patent type of folding step, 
Co, Limited, and are built mainly to the design and |to be known as the “Leicester folding step,” has been 
specification of the engineer, while they also embody the | fitted p hs AE trial to meet the suggestions of the 


very latest improvements which this well-known firm of | Board o 


car builders have introduced, their construction and 
arrangement being excellent in every detail. The seating 
capacity of each car is 22 inside and 34 outside, and 
over-all dimensions 27ft. 6in. over fenders by 6ft. 10in. 
width over sills. The floor frames are built of well-seasoned 
oak of such sections as will ensure maximum strength 
with minimum weight. The platforms are supported on 
four steel angles, which are bolted to the underside of 
the main flooring. A system of trues rods is provided to 
keep the car bodies from hogging, and alao to pull up the 
platforms should they show a tendency to sag The cars 
are mounted on 21E Brill trucks, each being equipped with 
two of the contractors’ 25A motors (Fig. 30), rated at 
25 h p., which is the output they will give continuously 
for one hour if required. The controllers are of Dick, 
Kerr, and Co.’s type, containing a new device for 
extinguishing the arc which is formed every time circuit 
is broken. The use of the magnetic shield blow-out 


causes the arc to be broken practically instantaneously, 


and in such a manner as to reduce the burning and 
deterioration of the contacts to the smallest extent 
possible. The controllers can also be used for converting 
the motors into an electric brake, and should occasion 
arise, a car can be stopped within a very short distance, 
thus giving the motorman entire control and confidence 
in the carrying out of his work. The braking effect can 
be graduated, so that while a moderate application only 
wil usually suffice, if necessary, the full effect can be 
a instantaneously. A diagram of the connections to 
this controller is shown in Fig. 31. The wiring throughout 
the car has been carried out on the “Short” system. The 
car wheels have wrought-iron centres with steel tyres 
shrunk on, and were supplied by Messrs. John Baker and 
Co, of Rotherham. They are 31jin. diameter. The 
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Fie. 30. —Interior of Cur Motor, showing Field Coll and Armature. 


the lifeguard is often impaired by the steps, which are 
liable to strike a person falling in front of the car before 
the lifeguard can come into action. This step is designed 
to fold up when the gate is closed, and is 99 designed 
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Fig. 32- Plan and Section of Main Car Depot. 


that it is practically impossible for it to be raised when | with which it is provided, it is equally impossible to keep 
the gate is open, whilst, owing to the automatic device! the gate closed witbout having the step raised, This 
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arrangement overcomes any difficulty which might arise 
from passengers attempting to leave the car at the forward 
end before there has been time to get the step into place. 
The interior woodwork of the car is of quartered 
oak, and the decorations of embossed and quartered oak. 


A — — 


Over the end doors there is an ornamental head - piece 
extending up to tbe underside of the roof boards, and on 
each side of the doors ornamental casings. The ceiling 
is of three-ply birdseye maple veneer, and the inside 


eoat-of-arms engraved on them. 
panel work over thé end windows. 
been adopted to efficiently ventilate the interior of the 
cars (see Fig. 29). The effect of this construction and 
arrangement of ventilation is that the interior of the 


Fic. 33.—Fan at Main Car Depot. 
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Mirrors are fixed in the 
Special means have 
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car is constantly provided with a circulation of fresh air, a 
hinged sash on each side of the end door in each end 
of the car being provided. These sashes can be opened 
in exactly the same way as the sashes at the sides when 
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FIG, 34, Interior View of Car Shed, Main Car Depot. 


seats and backs are of three-ply perforated veneer. The 
seats are left bare without carpeting, as it is considered 
to be a more cleanly and sanitary arrangement. The 
windows are of lin. bevelled British plate glass set in 
rubber, and those in the end doorg have the Leicester 


additional fresh air is required. They are also provided 
with perforated louvre panels, and being in the end of 
the car, these admit of a large supply of fresh air passing 
into the car without interfering with the arrangement of 
coloured signal lenses, and without allowing the admission 


— 


_ THE ELECTRICAL ENGINEER, JUNE 10, 194 


of water in wet weather. An outlet for the foul hot air 
has been provided by a recess made in the roof of the car, 
which is just above the hinged windows. The circulation 
of the foul hot air to the outside is effected through this 
recess. On the outside of the car on each side, and con- 
necting with this recess, are fixed ventilators, constructed 
in such a way that no air can pass into the car at these 


of interior design and general finish, which adds very 
largely to the general ap ce. 

The top deck is fitted with special dry seats of the 
multislat type. The reversed stairways at either end of 
the cars are of a special improved type, by which the 
view of the motorman is much less obstructed than in the 
old form. This and other suggestions of the Board of 
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FId. 35. —Arrangement of Ottices, Mess Room, etc., Main Car Depot, Leicester Corporation Tram ways. 


points, but the ventilators are exhausting or drawing the 
hot air out when the car is running This recess not 
only connects direct with the interior of the car, but it 
also connects with the roof space between the millboard 
ceiling and the main deck, which in ordinary tramcars 
is a dead air space. If required, a further outlet for the 
hot air in the top of the car may be provided by perforat- 
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ing the millboard ceiling to connect with this space and 
indirectly with the ventilators on the outside of the car. 
This exhaustion of the air by the ventilators through the 
recess roof space cannot be closed, so that the escape of 
the foul hot air must take place continually whenever the 
car is in motion, and without dangerous or annoying 
draughts. The application of this method of ventilation 
lends itself to a very satisfactory treatment in the way 


| Trade have been complied with generally as far as 


sible. The cars are lighted by a number of electric 
amps mounted in handsome polished brass fittings. Other 
lamps are erected in destination indicators, so that the 
point to which a car is travelling can be easily ascertained 
at night. Mechanical bells are: used, operated by meara 
of a brass rod running the entire length of the car, and 
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fitted with lever handles. The belle can also be operated 
from either end of the top deck. The English Electric 
Company’s route indicators on the illuminated blind 
principle are also fitted. The cars are painted chocolate 
and cream, a combination of colour which is at the same 
time durable and pleasing to the eye; the paint work is 
relieved with gilt decoration and scroll work, and the 
centre panel of each car bears the arms of the Corporation. 
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Main Car. Depot, Abbey Park-road. 


The main car depót stands on a site of about 4} acres, 
acquired from the Estates Committee, and is in close 
proximity to the generating station. As will be seen from 
the plan (Fig. 32), it does not abut on the main road, a 
space 100ft. deep having been reserved for building pur- 
poses. It consists of the car-shed proper, fitting shop, 
carpenters’ shop, painters’ shop, armature- room, black- 
smiths’ shop, brass and general stores, messroom, recrea- 
tion-room, caretaker’s house, offices, committee-room, boiler- 
house, stables, car-shed, motor-house, men’s lavatory, oil 
stores, etc. In designing this depót special attention has 
been paid to the arrangement of the tracks (Fig. 33) laid 
into the shed with a view to getting the cars out in the 
morning as quickly as possible. The buildings, which have 
a very pleasing appearance, without any attempt at expen- 
sive artistic effect, are, like the generating atation, faced 
with red sand stock bricks and Derbyshire stone dressings. 
The car-shed proper (an interior view of which is shown 
in Fig. 34) consists of three bays, each 35ft. ljin. span, 
and containing three tracks, accommodating altogether 
55 cars. This shed is 21ft. 6in. high to the eaves. The 
rails are supported throughout on piers, thus forming pits 
under the whole ares, excepting for a short space at each 
end. These pits are 4ft. 6in. deep. The entrances to the 
car-shed pope and to the shops are. fitted with Kinnear 
rolling blinds. The fitting shop averages 130ft. long, 
41ft. 6in. wide, and 25ft. high to the eaves. It contains 
two tracks, the rails for which are supported on piers 
as in the car-shed. This shop will accommodate eight 
cars. On one side of these shops, space has been reserved 
for installing a complete equipment of electrically-driven 
machine tools, the greater portion of which are to be 
laid down immediately, including a 12in. and 6in. lathe, 
wheel-turning lathe, radial drill, etc. Provision has been 
made for an electrically-driven overhead crane. 

*The carpenters’ shop is 80ft. long and 38ft. 44in. wide, 
containing two pits. The painters’ shop, which is ap 
extension of the carpenters’ shop, is 70ft. long. Spacé 
has also been reserved in these shops for a complete equip- 
ment of wood-working machines and the necessary benches. 
These two shops are divided by two Kinnear rolling blinds, 
and together will accommodate 10 cars, making altogether 
in these shops a total accommodation for 73 cars. The 
stores and workshops are heated throughout on the low- 
pressure hot-water system. This work has been carried 
out by Messrs. Ashwell and Nesbit, Limited, of Leicester. 
Both the car-shed proper and the shops are lighted mainly 
from the roof by means of Rendle's patent glazing. Steel 
casements have been inserted in the back elevation to 
obtain additional light. The roof trusses, as jn the case 
of the generating station, are constructed of flat steel bars 
and plates, and the troughing for the trolley wires has 
been suspended from these by means of wrought-iron clips 
at an average height of 22ft. above the rails. As regards 
the office accommodation provided, this is very complete, 
as will be gathered from the enlarged plans (Fig. 35), 
sections and elevations of the same being given in Fig. 36. 
A large area has been reserved for future extension, and 
provision made for an entrance at the opposite end of 
the site when such extension takes place. The con- 
tractors for the buildings are Messrs. Hutchinson and 
Son, of Leicester, the steel roofs and lattice girders being 
let in a separate contract to Messrs. Cross and Cross, 
of Walsall. Two small district car-sheds have been erected 
on the same lines as the main car depót, one in Nar- 
borough-road and one in London-road. Each of these 
contain two tracks with pits under, and will accommodate 
six cars; an office and small messroom is attached to each. 

Mr. John Scholes has acted as clerk of works for both 
the generating station and the main car depót, and Mr. 
A. Hardy for the two district car-sheds. 

In conclusion, we have to express our indebtedness to 
Mr. Mawbey for his courteous assistance in the preparation 
of this article, as also for the loan of the numerous draw- 
ings and photographs reproduced. 


[EnRATUM.—Referring back to our issue for May 20, 
our attention has been directed to an inaccuracy on p. 783 


in regard to the main building. Messrs. Richardson and 
Son were, it appears, contractors for the brickwork, 
foundations, etc., only, while the steel roofs were supplied 
and erected by Messrs. W. Richards and Son, Phoenix 
Ironworke, Leicester, under a separate contract with the 
Corporation. No doubt the error was due to the 
similarity between the names involved.— Ep. E. E.] 


WIRELESS TELEGRAPHY. 
BY R. G. BLAINE, M.E., A.M I. C. E., ETC. 


( Continued from page ? 45.) 


History of. Marconi’s Success —Marconi's first trials of 
wireless telegraphy were carried out at Bologna, and those 
being successful, he came to England and applied for a 
patent on June 2, 1896. He submitted his plans to tte 
Post Office authorities, and they were taken up with the 
greatest promptitude. His first experiments were from 
the General Post Offiee, London, to a station on a roof 
100 yards away. Later there were trials at Salisbury 
Plain, where two miles were accomplished, roughly-made 
parabolic reflectors of copper being here used. In 1897 
the Bristol Channel was the scene of experiments, and 
between Lavernock Point and Flat Holm 3:3 miles of 
distance were successfully negotiated. Next near Weston- 
super-Mare 8:7 miles—in tbis case the reflectors were not 
used. On May 11 and 12, 1897, the fate of Marconi tele- 
graphy seemed to some observers to hang in the balance. The 
experiments were failures. An apparent inspiration, such 
as comes to the trub genius, however, saved it. On the 13th 
the receiving apparatus at Lavernock Point was carried 
down to the beach at the foot of the cliff, and the vertical 
wire was thus lengthened by 20 yards, making 50 yards in 
all. The result was now a success, as the signals were 
perfect. Prof. Slaby, who assisted at these experiments, 
describes graphically the almost painful suspense of the 
first few minutes after the new and higher wire had been 
arranged, and whilst the experimenters were awaiting tbe 
signal, which, however, came with perfect distinctness a few 
minutes afterwards, “ the Morse instrument visibly printing 
the signals borne to us by the mysterious ether from the 
island station, scarcely visible inthe distance.” This is how 
the matterappeared to those present, but a glance at Marconi's 
fundamental patent 12,039 of 1896 discloses the following 
lines: The larger the plates of the receiver and trans- 
mitter, and the higher from the earth the plates are suspended, the 
greater is the distance at which it is possible to communi- - 
cate at parity of other conditions." Probably Mr. Marconi 
was not insensible to the value of dramatic effect. Prof. 
Slaby has since become, himself, one of the most successful 
workers in this field, but in his book he handsomely 
acknowledges his indebtedness to the pioneer work of 
Marconi. The next trials were at Spezia, by request of 
the Italian Government, in July, 1897. Fairly good signals 
were received at a distance of 16 km. (10 miles). The screen- 
ing properties of iron funnels of ships, and to some extent 
even of land, were here observed. In these experimente Mr. 
Mareoni worked out more fully hie law of distance which 
he thought proportional to the square of the length of the 
vertical conductors. Parallel conductors may be employed. 
The Marconi Company was established in July, 1897, and 
in that year a distance of 54 miles at Salisbury Plain was 
reached, and a permanent station established at Alum Bay, 
Isle of Wight. A director of the Donald Currie line of 
steamers asked that the passing of the Carisbrook Castle,” 
a steamer of that line, might be signalled to Bournemouth, 
and this was done, being the first use of wireless telegraphy 
in connection with the mercantile marine. Lloyd’s now had 
signalling between Ballycastle and Rathlin Island estab- 
lished (74 miles). The Mareoni Company have since 
secured a monopoly from Lloyd’s for 14 years. Shortly 
after Mr. Marconi put up a station at Osborne for tele- 
graphing to the Prince of Wales’s yacht. The more 
important events from May, 1898, are given in chrono- 
logical order. 

1898. 
AMay.—Experiments in connection with Lloyd's between 
Ballycastle and Rathlin Island, a distance of 74 miles. 
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July 20 and 21.—Experiments in Dublin Bay; Kiogatown | January 8 —Wireless telegraph experiments on Princess 


regatta reported from “Flying Huntress” for Dublin 
Daily Express. f 

August 8.—Wireless communication established between 
Osborne House and Royal yacht at Cowes, I.W. 
Mast of yacht 83ft., polo at Ladywood Cottage 
100ft., messages transmitted. Communication main- 
tained uninterruptedly for 16 days. 

September —Bournemouth installation removed to Haven 
Hotel, Poole Harbour. 

December 24.— Communication established between East 
Goodwin lightship and South Foreland lighthouse, 
12 miles ; 80ft. mast on ship. | 


1899, 


January.—Bulwarks of East Goodwin lightship carried 
away during heavy gale ; accident reported by wireless 
telegraphy to Trinity House. 

- March 3.—Kast Goodwin lightship run down by s.s. “R. F. 
Matthews"; accident reported by wireless telegraphy 
to South Foreland lighthouse, lifeboats promptly put 
out, and lightship was saved. 

March 27.—Communication established between Chalet 
d’Artois, Wimereux, near Boulogne, and South Fore- 
land lighthouse. . 

September.—Chelmsford and Dovercourt installations erected. 
British Association meeting. Experiments in con- 
nection therewith between Town Hall Dover, and 
Wimereux. Communication made possible between 
Wimereux and Dovercourt and Chelmsford, and 
Yos a to Wimereux—85 miles over sea, 35 over 

nd. 

October.—International yacht race reported between 
“ Shamrock ” and “Columbia.” After the conclusion 
of the yacht race, experiments were carried out for the 
U.S.A. naval authorities, and messages interchanged 
between cruiser “New York” and  battleship 
* Massachusetts," over a distance of 35 miles. On the 
return journey from America, Mr. Marconi fitted the 
ss. “St. Paul" with wireless telegraph apparatus, 
and on Nov. 15 established communication with the 
Needles station when 35 miles distant. The progress 
of the war in South Africa was reported by wireless 
telegraphy, and communications published on board 
the s.s. “St. Paul" in a leaflet entitled the Trans- 
atlantic Times. 

October 81.— Agreement entered into with Mr. F. J. Cross 
for the connection by. wireless telegraphy of five 
Hawaiian islands—viz, Oahu, Kauai, Molokai, Maui, 
and Hawaii. This work was begun in 1900, and com- 
pleted successfully by the commencement of 1901. 


| 1900. 

March.—The Marconi system was adopted by the Nord- 
deutscher-Lloyd Steamship Company, and by agree- 
ment with this company Marconi apparatus installed 
on the Borkum Riff lightship and Borkum lighthouse, 
and on board the L.M.S. “ Kaiser Wilhelm der Grosse.” 

April 26.—The Marconi International Marine Communica- 
tion Company, Limited, incorporated with offices in 
London and Brussels, and agencies in Paris and Rome, 
for the maritime working of the Marconi system of 
wireless telegraphy. | ? | 

July 2.—Contract entered into with the Admiralty for the 
installation of the Marconi apparatus on 28 of H.M. 
ships and four coast stations. 

Many plants have since been installed on ships of 
H.M. navy and at Admiralty coast stations. In 
addition to these installations, the six installations 
supplied to the War Office for field operations in South 
Africa were transferred to H.M navy and are still 
being employed by the latter in South African waters. 

October —High-power station at Mullion commenced. 

November.—The Belgian Royal Mail Stenm Packet Prin- 
cess Clementine,” plying between Osterd and Dover, 
fitted, and a Marconi wireless telegraph station installed 

at La Panne, on the Belgian coast, near Ostend. 


1901. 


January -1.— Princess Clementine reported barque 
“ Modora,” of Stockholm, waterlogged on Ratel Bank. 


Clementine " carried out during storm, communication 
being maintained the whole way from Ostend to Dover. 

January 19.— Princess Clementine” ran ashore at Mari- 
kerke during a thick fog ; intelligence of the accident 
conveyed to Ostend by wireless telegraphy. 

February. — Communication established between Niton 
station (Fig. 41), St. Catherine, I.W., and the Lizard 
station, a distance of 106 miles. The Marconi system 
of wireless telegraphy was largely used during the 
voyage of the Duke and Duchess of Cornwall and 
York to Australia in 1901. 

March 1.—Marconi.system began to work commercially 
throughout Hawaiian Islands 

April.—Demonstration of the Marconi system arranged 
for the French Government, communication being 
successfully established and maintained for some time 
between a station at Calvi, Corsica, and another at 
Antibes, in the Riviera. The Prince of Monaco’s 
yacht also fitted with Marconi apparatus at the same 
time for the purpose of demonstrating to the delegates 
of Congres International de l'Association de la Marine 
the value of the Marconi system for maritime com- 
munication. Order received from the Canadian 
Government to instal Marconi apparatus at two 
stations on the Straits of Belle Isle. 


Fte. 41.—Marcon! Wireless Telegraph Station at Niton, Isle of Wight. 


May 21.—A series of Marconi wireless telegraph stations 
having been erected round the coasts of Great Britain 
and Ireland, the following were opened on this date 
for commercial telegraphig communication with ships 
at sea: Crookhaven, co. Cork; Rosslare, co. Wexford ; 
Holyhead; Withernsea, near Hull; Caistor, near 
Yarmouth ; and North Foreland. 

Marconi stations have also been opened for com- 
munication with ships at sea at the following places: 
Borkum Riff lightship and Borkum lighthouse, 
Germany; La Panne, near Ostend. Belgium; Belle 
Isle and Chateau Bay, Canada; Nantucket Shoals 
lightship and Siasconsett, Mass, U S.A; Oahu, 
Molokai, Kauai, Hawaii, and Maui, Sandwich Islands. 
Stations are being erected at Banana in the Congo 
Free State and at Ambrizette (St. Paul de Loando) in 
Ango's. Other stations are also to be erected in various 
parts of tbe world to meet the requirements of the 
large shipping companies, and in accordance with the 
agreement entered into by the Marconi companies 
with Lloyd's. 

The first vessel of the British merchant navy to be 
fitted with wireless telegraph apparatus was the Beaver 
line s.s. “Lake Champlain,” which left Liverpool 
on her first voyage fitted with wireless telegraph 
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June. — Wireless communication established between 
Poldhu station, Mullion, Cornwall, and Crookhaven, 
co. Cork. 

July 28.— Agreement made with the Government of the 
Congo Free State for the installation of Marconi 
wireless telegraph stations at Banana in the Congo 
Free State and at Ambrizette in Angola, the Congo 
Free State undertaking for 10 years to use no system 
of wireless telegraphy other than the Marconi aystem. 

August 8.—Agreement with Associated Press of New York 
for the reporting of international yacht races in 
September and October between the Columbia 
and “Shamrock II." 

August 16.—Nantucket wireless station commenced working 
commercially. TN 

September.—The company opened school for training ite 
technical staff at Frinton-on-Sea. 

September 2 —Agreement entered into with Lloyd's for the 
installation of Marconi system of wireless telegraphy 
at Lloyd’s stations throughout the world, and whereby 
Lloyd's agree for a period of 14 years not to use or 
permit to be used at or in connection with any of 
their stations any system of wireless telegraphy other 
tban the Marconi system. 

October 1.—Stations for commercial wireless telegraph com- 
munication opened at Niton, St. Catherine, Isle of 
Wight, and Lizard, Cornwall. 

Ortober 26.—La Compagnie de Télégraphie formed, with its 
head office in Brussels, to develop and work the 
Marconi system on the Continent. 

November 7.— Agreement made with the Government of New- 
foundland for installation of wireless telegraph stations 
in Newfoundland and Labrador. 

December 12.— Signals received by Mr. Marconi at Signal 
Hill, St. John's, Newfoundland, from Poldhu station, 
Cornwall, a distance of 1,800 miles across the Atlantic. 

December 21.—Stations for commercial wireless telegraph 
communications opened at Malin Head and at 


Innistrahull. 
(To be continued.) 


apparatus on May 21, 1901. The apparatus was 
transferred from this vessel when she was chartered 
for transport service, and is now on board the 
8.8. “Lake Simcoe,” belonging to the same line. 
The Marconi apparatus is installed on the following 
steamers: Cunard Line“ Lucania,” “ Campania," 
"Umbria," “Etruria,” “Ivernia,” and Saxonia; 
Beaver Line—“ Lake Simcoe”; Royal Belgian Mail— 
* Princesa Clementine; Norddeutscher-Lloyd—*' Kaiser 


FIG. 42. —Interior of Marconi Cabin, Atlantic Transport Line s.s. ‘‘ Minnetonka.” 


Wilhelm der Grosse and Kronprins Wilhelm“; 
Cie. Générale Transatlantique— La Savoie”; American 
Line — “ Philadelphia"; Atlantic Transport Line — 
“ Minnehaha,” Minneapolis, and ‘ Minnetonka " 
(for interior of signalling cabin of the Minnetonka ” 
see Fig. 42. The fore deck with aerial from sprit is 
shown in Fig. 43, the Marconi signalling cabin being 
conspicuous); Allan Line“ Parisian,” ‘ Tunisian, 
and “ Ionian.” 


A NEW TYPE OF DIRECT-CURRENT DYNAMO.: 


The type of machine described below is made by the 
Schiittorfer Maschinenfabrik (A Leyman und Co.) in 
accordance with patents taken out by Koppelmann.t The 
armature consists of a number of radially arranged groups 
of sheet-iron rans a (Fig. 1), held together by the 
tightening heads, b. The path of the flux is shown by the 
arrow, and its direction is principally parallel to the shaft. 
The flux is produced by pairs of magnet poles standing side 
by side. The groups of sheet iron naturally spread out 
fan-wise at the periphery, and the gaps, p, so left are partly 
filled up by the armature conductors. The machines are 
bnilt with four or more pairs of poles according to the size. 
Fig. 2 shows the arrangement of the armature winding, 
Fig. 5 the finished armature, Fig. 4 a section of a machine 
tested by the writer. 

The principal dimensions of this machine were as 
follows: armatare diameter outside, 420mm.; armature 
diameter inside, 180mm.; magnet bore, 420mm.; number 
of armature conductors, 398; section of wire, 1:5mm. 
x12mm.; number of slots, 100; commutator diameter, 
550mm.: commutator length, 120mm.; number of commu- 
tator segments, 199; number of pairs of poles, 4; number 
of ampere-turns per magnet coil»700x45; weight of 
machine complete, 1,055 kg ; weight of armature (including 
commutator), 389 kg.; weight of armature iron stampings, 
145 kg; weight of armature copper, 57:5 kg.; weight of 
pulley, 43 kg.; weight of magnet system with coils, 370 kg.; 
weight of bedplate bearings, etc., 253 kg. 

As the driving arrangements were not suitable for 
running the machine as a dynamo, it was tested con- 
tinuously as a motor at 2445 volts, 151 amperes, 607:7 
revolutione, and was separately excited with 601 watts. 


* Translation in abstract of an article by W. Winkelman in 
Elehtrotechinische Zeitschrift, May 19, 1904. 
+ German Patent No. 120,625. 


Fic. 43.—Fore Deck of Atlantic Transport Line s s. ‘‘ Minnetonka,” 
snowing Marconi Cabin and Aerial Sprit on Foremast. 


June 1.—Agreement entered into between Marconi Wireless 
Telegraph Company, Limited, and the New York Herald 
Company for the installation of Marconi apparatus at 
Siansconsett lighthouse, Nantucket Island, and on the 
Nantucket Shoals lightship for communication with 
ships at sea, interchange of shipping and other news 
between ships at sea and New York Herald Office, and 
transmission and receipt of service and passenger 
telegrams. 
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The temperature rise of the armature was only 28-7deg.C., 


and that of the field coils 59deg. A light load test was 
made for the separation of the losses, with the following 
result: armature C?R loss at 151 amperes, 2,160 watts; 
hysteresis loss, 260 watts; eddy-current loss, 440 watts ; 
friction losses at 6077 revolutions, 420; excitation loss, 


601 watts; brush lossee, 100 watts—total losses, 3,981 
watts. The efficiency worked out at 89 2 per cent., so that 
the output as a motor was 33 kw. 

Owing to the presenco of the numerous air-gaps in the 
armature (across the path of the self-induction flux of the 
winding), the self-induction is greatly reduced as compared 
with the ordinary construction, and the machine ran abso- 


Fic. 2. 


lutely sparklessly both at full load and no load. No brush 
shifting was necessary, and the brushes remained fixed at 
the neutral point. In this way all voltage drop due to 
armature back ampere-turns was avoided. 

Since the armature temperature only rose 28 7deg. at 
151 amperes, the current might sately bave been increased 
to 190 amperes, and the machine could be rated as a gene- 
rator for 220 volts, 190 amperes, at 608 revolutions, or 


41:8 kw. The weight of machine per kilowatt is then 
25 2 kg., whilst the weight of active material is 5:54 kg. of 
copper and 10:1 kg. of iran per kilowatt, which is a very 
low figure considering the moderate speed. 

A further reduction in weight has since been obtained 
by employing six pairs of poles. This not only reduces 


Fic. 3. 


the length of armature end connections, but also shortens 
the armature as a whole. Circular poles instead of 
square ones were also employed, and the air-gap was 
reduced from 45mm. to 25mm. The armature conductors 
were made slightly larger in section, so that. the machine 
could do 50 kw., thus reducing the weights of active 
material to 2 kg. of copper and 8 kg. of iron per kilowatt 
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output. The arrangement of armature stampings in 
accordance with Koppelmann’s patent is also applicable 
to alternators, the high magnetic resistance to the leakage 
lines across the slots permitting a low voltage drop on 
inductive loads to be obtained. 


THE NATIONAL TELEPHONE COMPANY’S NEW 
HOLBORN EXCHANGE. 


On Tuesday last this new exchange, situated in the 
Birkbeck Building, Holborn, was opened for inspection. 
This exchange replaces the one in the building at the 
corner of St. Andrew-street and Holborn-circus. The 
service was transferred to the new exchange last month, 
some 5,443 subscribers’ stations being affected by the 
change. In changing over the service from an old exchange 
to a new one, it is necessary to effect the change at a given 
instant, in order to avoid any interruption of the service. 
This involves branching all the cables containing the sub- 
scribers’ lines to the new switchboard, an operation necessi- 
tating months of carefully organised work beforehand. 
For a time all the lines are connocted to the two switch- 
boards, the new and the old. At the appointed hour the 
service is taken up at the new exchange and discontinued 
at the old ; the lines are then gradually disconnected from 
the old switchboard and the connections to the new are 
made permanent. The new exchange must be complete in 
every detail before the old one can be put out of use, as it 
is essential that the service suffer no interruption. In fact, 
if it were not for differences in methods of working intro- 
duced by improvements, and the impossibility of avoiding 
minor troubles, the subscribers would never know that their 
lines had been transferred. 

In the new Holborn exchange the method of working is 
the central battery system. The essential feature of the 
system is that all the power for operating’ the signals, for 
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. energising the subscribers telephone transmitters, and for 
ringing the subscribers’ bells, is supplied by a power plant 
in the exchange. A conspicuous feature of this power 
plant is a large storage battery. The power plant—a com- 
pact assemblage of dynamos and accumulators—replaces 
several thousand small hand generators and individual 
batteries formerly placed at the subscribers’ stations. ` 


The new switchboard is 223ft. long, and is served at the 
present time by 99 operators. e switchboard is at 
present fitted for 4,600 direct subscribers’ lines, and is in 
eourse of being fitted for 1,000 additional direct lines. 
When this work is completed there wil be 827,894 
working contact points on the board, all of which must be 
electrically and mechanically perfect. There will also be 
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ELEVATION SECTION 
Fie 1.—Section and Front Elevation of a Subsctiber's Section of the Telephone Switchboard at the Holborn Exchange 
of the National Telephone Company. 


. Lamp signals in place of indicators have been adopted, on the board 2,900 miles of wire in cables sufficient, 
and these effect many improvements in telephone switch- if extended, to reach from Queenstown to Sandy Hook. 
boards. The small size of the lamp enables them to be | The ultimate capacity of the switchboard is 15,000 sub- 
placed immediately beside the switch or plugs they relate to, | scribers’ lines. subscriber's line, when the board is 
instead of in a different part of the switchboard. This | finally completed, will be connected to 39 switches, so that 
increases both the rapidity and the eee of the operat- | it may be accessible to all operators at regular intervals 
ing. Whenever a signal lamp lights, another larger lamp, | along the switchboard. In the power plant department 
conspicuously placed, also lights ; this “ pilot " lamp serves | are found the dynamos and batteries for operating all the 


2 m m a —— m — we ee — — — o 


ed J EC TRES 
i 1 
` 24v i 


b 
UNE 
CUT OFF RELAY gael f CALUNG 40° | RELAY 
%% t | 
Ed pj ! H 1 
———— dil i| „ 24 
! "ME quiso cs t 
aai aiia i ! i i 1:25 ! i | 
| | iji i omg o: 8 
i EE te „ 
; f r! i, uns dd 
ANS: JACK 5 l 43 i RELAY 1 1 "PN 
1 i d | i |o 
i aiai aaraa tae Santen aaa 7 —— 
| | 5 17€ 
i ' RES: LAMP |: 0E | 
| a "EM ^ 
i i x uy i | = 
! i E | = | 
3 11 | NUT T. tulis | 
dit f — i 
‘ i ! 1 
E m) i NIGHT ! 
p uiu ps 5 ue mee A----- RELAY COMMON ! 
seses i L3 i ESD | | 
E BEEN aod E 
vec 4 2 | i [ 125" H 
| WM MAT 
TT TAHONG CIRCUIT NOT common ! BUZZER  *-o \ o S hi 8 4 
EEE `. „ NOT COMMON 5 EE. 


FIG. 2. —Diagram of Connections for a Subscriber's Line Circuit on the Central Battery System. 


to call the attention of the supervisor should a call remain | telephones and signals. In the test-room are the relays 


unanswered. Managers' and monitors' desks are fitted with 
signals and switches for the general supervision of the 


service, and for handling difficult calls involving special 
enquiries or attention that would block the work of the 


regular operator, 


which govern the lamp signals and the distributing frames 
by means of which the subscribers’ lines can be grouped 
together in the most convenient way. Thus all newspaper 
lines are grouped to one part of the board, so as to be con- 
veniently worked at night. If these were distributed over 


— — — — 
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the whole board, it would involve many more operators 
during the night shift. 

The exchange is situate on the upper floors of the build- 
ing, with oe room in the basement. Spacious quarters 
are provided for the operators, including dining-room and 
eading-room. 

The Holborn ae forms part of the National Tele- 
hone Company's London system of 57 exchanges, cover- 
Ing an area of 634 square miles. These exchanges are all 


r 


OW.KEYS 


— 


central battery switehboards are at present in course of 
construction for the London-wall, Barnsbury, Hop, Eastern, 
Brixton, and Sydenham exchanges ; London-wall,: with an 
equipment for 9,500 subscribers direct lines, being nearly 
finished, while Kensington and Battersea. exchanges. are 
already working on this system. 

The cost to the company of converting to central battery 
working in London will exceed £500,000. The cost of the 
new Holborn exchange is upwards of £50,000. 
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Fie. à-ord Circuit with Register for Central Battery Subscriber's Operator. 


connected together by a network of junction lines. Some 
of the London exchanges are 30 miles apart, but each 
one requires facilities for communicating with every 
other, as the greater part of the traffic has to pass 
through two exchanges. Junction lines have also 
to be provided to enable the subscribers of the 
company on any exchange in London to be connected by 
means of the trunk wires of the Postmaster-General with 
the company’s subscribers in all the provincial towns of the 
United Kingdom. The number of messages which pass 


EE 
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Ho. 4. — Line and Cord Circuit Diagram. 


through the company’s various exchanges in London now 


number upwards of 154,000,000 per annum. 


With the view to securing uniformity of system and 
consequent efficiency of service, the company is engaged 
at the present time in reconstructing most of its Jarge 

exchanges in London for central battery working. New 


Through the courtesy of the company we are able. to 
reproduce herewith some typical diagrams of the connec- 
tions used in the above exchange. 


ELECTRICITY SUPPLY BILL, 1904. 


SHOREDITOH CONFERENCE. XN. 
At the conference on the above Bill held in the Share. 
ditch Town Hall on Monday last, 13 enon councils 
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owning electricity supply undertakings were represented. : 
The town clerk of Shoreditch, Mr. H. Mansfield Robinson, . 
was appointed secretary to the Sonlerenes which then . 


passed the following resolutions: — " 
1. “That this conference is of opinion that Clause 6 cof 


the Electricity Sapply Bill, 1904, is very detrimental to 


p 
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tho interests of borough councils who have already been 
granted provisional orders, and who have expended large 
sums of ratepayers’ money, which will be jeopardised if 
the consent of local authorities be dispensed with, by the 
E competition of companies having a larger area of 
supply.” 

2. That delegates be appointed from this conference to 
wait upon the President of the Board of Trade to ask the 
aser toamend the Bill by deleting Clause No. 6 there- 

om." i 

3. “That the delegates attending this conference be 
appointed as delegates to wait upon the President of the 
Board of Trade." 

4. That the town clerk of Shoreditch be appointed 
5 for the deputation to wait upon the President of 
the Board of Trade.“ 

5 “That a copy of the minutes of proceedings at this 
conference be forwarded to each of the metropolitan borough 
councils." 

6. “That a sub-committee of seven representatives of 
this conference be appointed to prepare evidence for sub- 
mission to the House of Lords if necessary." 

The Mayor of Shoreditch, Councillor E. G. Eldridge 
5 and the town elerks of Bermondsey, Fulham, 

ammersmith, Hampstead, Wool wich, and the town clerk 
of Shoreditch ex officio were elected members of this com- 
mittee. The conference concluded with a vote of thanks 
to the Council of Shoreditch, and to the Mayor for 
presiding. | . 


!—: . TRADE NOTICES AND. NOVELTIES. 


‘Motorcar Accessories. 


We have received a copy of the new list of motorcar acces- 
sories which is now being issued by the General Electric Com- 
ny, Limited, 71, Queen Victorla-street, London, E.C. This 
fist deals with ignition coils, sparking plugs, contact breakers, 
switches, batteries, small motor-generators for charging accumu- 
lators, instruments for testing, and other requisites called 
for in connection with the electrical arrangements of the motor- 
car or cycle. Considerable attention has evidently been given 
to the designing of ignition coils to suit the requirements of 
users of high-speed engines. They are supplied in various forms 
and sizes, with or without tremblers. A number of sparking 
plugs are shown, special attention being drawn to the pro- 
tected " pattern, which is designed to give absolute protection 
against leakage in wet weather. Of the accumulators listed, 
rominence is given to the well-known ‘‘Geeko” type. 
ese are supplied in two qualities, and fitted with celluloid 
cases with splash-proof vents. In addition they have cor- 
rugated celluloid separators, which serve to prevent the 
possibility of a short - circuit i placo. Two other 
forms of battery are illustrated and described—viz., the 
‘SGeeko” dry cell and the sack form of Leclanché. The 
latter form can be carried dry for use in emergency. Several 
useful measuring instruments are shown, one of the pocket 
forms of which should be of great service to motor cyclists. 
The dial is fully protected, and the scale covered with celluloid. 
The aecumulator-charging apparatus consists of a small motor- 
generator set designed to run from the electric lighting mains. 
. Two machines are illustrated to suit alternating and continuous 
current supplies. They can be left running any length of time 
without attention. Charging boards with lamp resistances and 
special adapters of a new form are also shown. The latter is 
for attaching to any lampholder, and is so arranged that the 
lamp remains alight whilst charging is going on. Of the 
remaining items mentlon may be made of the several kinds of 
flexible wire for high and low tension, also portable hand lamps 
and batteries, complete sets for cyclists and inspectors, eto. 
Lastly, there are several forms of carriage lamps suitable for 
interior and exterior lighting, and Robertson high efficiency 
electric lamps for all purposes. 


Electric Power. 


From Messrs. Johnson and Phillips, Old Charlton, Kent, we 
have an illustrated brochure which deals at some length with 
the economies to be effected by the adoption of electric trans- 
misaion and distribution of power. It is pointed out that the 
question as to whether a mine will prove a dividend-paying 
property depends, in many instances, upon whether electricity 
is adopted or not. This view is borne out by the results 
obtained at the various mines which Messrs. Johnson 
Phillips have equipped with electrical plant, and since 
firm have long specialised in this branch of industry, the 
weight of evidence which they have collected from all 
parts of the world may be regarded as conclusive. At the 


and 
the 


same time the numerous successes recorded s well 
for the general excellence of the plant supplied. No better 
testimony in this respect could be d than that the 


proprietors of such mines as the Sheba, Burma Ruby, Raub, 
and Rezende have nothing to complain of as regards the appli- 
cation of electricity on thelr respective properties. Those 
interested would do well to apply for a copy of the brochure 
under notice, es y as it includes data enabling reliable 


FS. pa to made with existing plants of, perhaps, 
obsolete types. 
G.E.C. Progress Sheet. 


The progress sheet issued by the General Electric Company, 
Limited, 71, Queen Victoria-street, London, E.O., for May 
illustrates several improvements in watertight electric light 
fittings for ships, mines, mills, and faotorles ; new pattern cigar 
lighter of ornamental design ; a special ceiling rose with a brass 
fibre-lined cover; a watertight floor plug provided with a cap 
which can be screwed into its when the plug is with- 
drawn, thus rendering the whole watertight; and a special 
form of foot press intended for use in places where a table or 
wall push is inconvenient or undesirable. We also note that 
the company are now prepared to supply solid-drawn enamelled 
steel conduit in various sizes to those who desire something 
still heavier than the braized joint ‘‘ Union " conduit. 


Protected Rail-Bonds. 


The Forest City Electric Company, Piccadilly Corner Cham- 
bers, 3, Gore-street, Piccadilly, Manchester, have recently 

ublished a new and voluminous edition of their catalogue. 

ne instinctively associates the above firm with protected rail- 
bonds, and, needless almost to say, the information given about 
these bonds in the catalogue under notice is most complete. 
Not only are the different patterns of bonds themselves 
described and illustrated, but also the methods of fixing same. 
It is within a comparatively recent date that proper value has 
been set upon the efficient bonding of rails for electric traction. 
Great attention has obviously been bestowed upon the subject 
by the Forest City Company, whose catalogue will be found a 
splendid medium for reference, including, as it does, a mass of 
useful data. 

Safety Valves and Alarms. 


Messrs. W. H. Bailey and Co., Limited, Albion Works, 
Salford, Manchester, have sent us a copy of Part 10 of their 
sectional catalogue, No. 1 of Useful Inventions,” for engineers. 
This part deals with safety valves and alarms of the spring, 
dead-weight, and lever pattern; it covers 28 pages. The 
reputation of the firm for the class of goods in question is too 
well established to need fresh testimony here. 


Nernst Lamps for Street-Lighting. 


Those who may be yet in doubt as to the success of the 
Nernat lamp for street-lighting should obtain a copy of the 
circular just issued by the Electrical Company, Limited, 122 
and 124, Charing Cross-road, London, W.C., containing a 
collection of testimonials from prominent users. The results 
recorded are certainly encouraging in a high degree, 


PHYSICAL SOCIETY. 


At the meeting of this society on May 27, Mr. J. Swinburne, vice- 
president, in the chair, 

A paper, entitled The Law of Action between Magnets and 
its bearing on the Determination of the Horizontal Com- 
ponent of the Earth's Magnetie Field with Unifilar Magneto- 
meters," was read by Dr. C. Chree. Starting with the general 
formula for the action between two magnets ndicular to one 
another, in Lamont’s first position, the paper discusses how obeerva- 
tions should be combined when the higher terms usually neglected in 
magnetometer reductions are taken into account. It considers the 
effect of errors in setting the deflecting magnet, or in the values 
assigned to the graduations of the deflection bar, and of errors in the 
deflection angles, according as observations are made at one, at two, 
or at three distances. Assuming a simple magnet to be replaceable 
by poles, and making use of formule due originally to Lamont and 
Borgen, calculations are made as to the size of the several coefficients, 
P, Q, R, in the deflection formula for hypothetical values of the pole 
distance in the magnets of the more usual English magnetometer 
types. These calculated values are compared with the mean values 
observed at Kew in past years in magnetometers of the several types, 
and conclusions are drawn as to the mean ratio of the pole distance to 
the total length of the magnets. The question of variation in the 
pole distance with time is discussed in connection with recorded mean 
annual values of the P coefficient for the observatory magnetometers 
at Kew, Batavia, and Mauritius. The paper concludes with the resulta 
of some experiments on the degree of uniformity in the pole-distanze 
of magnets of the same size and pattern. e method consisted 
essentially in employing two magnets alternately as deflector and 
deflected in the same magnetometer. Instrumental peculiarities are in 
this way largely climinated. 

Dr. W. Watson said that the author had referred in the course of 
his remarks to a statement which he (Dr. Watson) had made at a 
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former meeting of the society, to the effect that the limit of accuracy 
in the setting of the magnet carriage upon the deflection bar was 
Omm. Although it might be possible, when working under favour- 
able conditions at an observatory, to make the setting with greater 
precision, he thought that O- Imm. was as much as could be expected 
or obtained in ordinary work in the field. He pointed out that the 
number of settings in a deflection experiment was a safeguard against 
inaccuracies in individual settings, and that it was probable that there 
was no source of constant error. He expressed bis interest in the 
author's experiments on pole distances, and said that when the 
magnetometers were being designed for the Indian Survey, he had 
expressed the opinion that it might be advantageous to make the 
coefficient Q equal to zero by choosing suitable pole distances for 
the magnets. Probably Dr. Chree's experiments will enable us to 
settle whether it is sufficiently accurate to make Q as small as 
possible and work with a value of P only, determined in the 
ordinary way. 

Dr. P. E. Shaw pointed out that brass, which is used for the 
deflection bar, has a specially large thermal expansion, and if 50cm. 
of it rises ódeg. O., the increase in length would be about 25 microns, 
which Dr. Ohree stated to be the error in setting the magnet carriage 
on the scale. Possibly some alloy—c.y., some form of invar—would be 
preferable to brass. 

Prof. H. L. Callendar said that some time ago he made some 
experiments upon the distance between the poles of magnets, and the 
conclusion he came to was that it was impossible to express the pole 


distance as a definite fraction of the length of the magnet. He had 
found that, among other things, the jore distance depended upon the 
shape of the magnet, the intensity of magnetisation, and the kind of 


steel of which the magnet was composed. There was also a variation 
of the pole distance with time. 

Mr. Skinner said it might be possible to fix the position of the 
pore by using magnets similar to those used by Mr. Searle in many of 

is experiments. These magnets consisted of long thin needles with 
steel balls at the ends, and it was found that the poles were very close 
indeed to the centres of the balls. 

Dr. Chree said that the limit of accuracy in the setting of the 
magnet carriage which he had mentioned —0-05mm. —was that which 
was obtainable when working under the most favourable conditions. 
With regard to the material of che deflection bar, he pointed out that 
a sufficiently accurate temperature correction was always employed 
to correct for thermal expansion. There was no invar which was 
c aD non-magnetic to be used in accurate work with a magneto- 
meter, : 


A paper “On the Asoertained Absenee of Effects of Motien 
through the Ether in Relation to the Constitution of Matter 
on the FitzGerald-Lorentz Hypothesis,” by Prof. J. Larmor, 
was taken as read. In gree a of recent misapprehensions— cf., 
D. B. Brace, Phil. Mag., March, 1904—the argument on this subject, 
as given in Ether and Matter” (1900), is briefly restated. The 
absence of effect of convection, to the first order, was demonstrated by 
Lorentz. Absence of effect to the second order of the ratio of the 
velocity of convection to that of radiation has now been experimentally 
established, as regards optical interference with long path, by Michelson ; 
as regards mechanical action on a char electric condenser, b 

Trouton ; as regards double refraction, by Lord Rayleigh and by Prof. 
Brace. This strongly a complete co ondence in detail 
between the material system connected with the earth’s motion 
and the same system at rest in the ether, so that their internal 
relations are indistinguishable. Theoretically, such complete corre- 
spondence, up to the second order, exists, involving the FitzGerald- 
Lorentz shrinkage, provided a purely electrical constitution of matter 
(as regards its physical relations) is ted, but apparently not 
otherwise. Thus it is held that these phenomena point consistently 
in one direction, 


A paper on '' Coherenee and Reooherence,” by Dr. P. E. Shaw 
and Mr. C. A. B. Garrett, was read by Dr. Shaw. In a paper in 
the Phil. May. (March, 1901) Dr. Shaw described a method of 
investigating coherence by measuring the forces required to sunder 
the p udis surfaces. E was there shown that forces 8 the order "x 
one e were required for a copper-co contact of two single 
wires. "Further there seemed to . of a change of state at 
the place of coherence, possibly orientation of the particles at the 
contact. In the present paper the authors follow the same method of 
investigation, sdducing evidence that coherence can be explained, and 
only explained, by Lodge’s original theory of fusion; and further 
establishing the after-effect, whether orientation or otherwise, men- 
tioned in the former paper. When electrical radiation falls on a 
contact of two wires under suitable conditions, coherence occurs. On 
applying a small measured force the cohered surfaces separate. On 
bringing them into contact again at the same places coherence will 
often, but not always, occur without the incidence of electric radiation. 
This can be repeated two or three times, but the power to cohere 
spontaneously soon vanishes. This spontaneous coherence is called 
recoherence. Like coherence, ita presence is indicated by the forces 
required to sunder the surfaces. Several tables of these results are 
given. Allowing that coherence itself is due to fusion, for which 
the evidence is abundant, recoherence may be due to (1) fusion, 
(2) molecular or intra-molecular change, brought about during 
coherence by the locally violent surgings at the contact. As to 
fusion, Prof. J. J. Thomson has suggested that the opposed e] 
formed when the surfaces are torn asunder may be so fine as to be fused 

ther by the small circuit current when the surfaces meet again. 
ithout such spikes it is obvious the surfaces would be normal, and 
no spontaneous coherence could occur. Against the spike theory it is 
pointed out that reooherence never recurs more than a few times, 
which indicates some unstable condition of the surfaces. The orienta- 
tion seen in etiam can be destroyed by reversals of decreasing 
currents, by W 8 shook, and by heating. On adopting these 


E 


methods to destroy recoherence, the authors obtained no definite 
results. Reooherence is therefore still unexplained. Two surfaces can 
be presse together with small but measurable forces by two methods : 
(1) by a boom attached to a galvanometer suspension—a current in the 
1 regulates the pressure between & wire on the boom and a 
xed wire, these two forming the contact; (2) by a light balance of 
aluminium rendered only just stable—the pressure is regulated by a 
current in a solenoid, which acts on a magnet attached to one end of 
the balance. Both these methods are by the authors to bring the 
surfaces into contact and to tear them apart again. The forces 
operating can easily be messured by a subsequent calibration. 

Dr. W. Watson, referring to the fact that when recoherence ceases 
to occur with a direct current it may be re-established by reversing the 
current, suggested that it might be due to the effect of the oscillations 
set up in the circuit at the make and break. 

Dr. C. Chree asked whether the authors could indicate M ish 
mately the relative number of cases in which recoherence failed when 
the current was not reversed, but occurred when the current was 
reversed. He suggested,that the fragmentary remains of the bridge 
which the authors described as existed during coherence, might some- 
times be so shaped as to make it easier for the current to pass in one 
direction than the other. 

Prof, Trouton asked if recoherence would occur without a current 
running through the contact. He suggested that one side of the 
contact might be a point and the other side approximately plane, 
so that the current would flow more easily in one direction than 
the other. 

Mr. R. S. Whipple asked if the effect depended upon the materiale.. 
In the case of a Callendar recorder with a boom contact, the contact- 
pieces being made of platinum, it was found that the sensitiveness of 
the instrument depended upon the direction of the current. 

Dr. R. 8. Clay asked if the reversal of the current which established 
recoherence took place when the substances were in contact. 

Dr. P. E. Shaw, in reply to various questions, said that mere 
reversal of current would not produce the recoherence phenomenon. 
It only occurs as a sub-permanent effect following coherence, and 
cannot therefore be attributed to sparking caused by rapid reversals. 
As to the action of platinum and other materials as contact surfaces, 
he found platinum singularly apt at cohcrence. but recoherence has 
not been looked for except in a copper-copper contact. Any explana- 
tion offered for recoherence must take account of the observed effecta— 
viz., that it is a sub-permanent effect following coherence, is unstable 
to various influencee, and ariees most often by reversal of current, but 
sometimes without such reversal. 


PERSONAL. 


The members of the Leicester Corporation Gas and Electrio Lighting 
Rugby Football Olub held their first annua] dinner last week at the 
Pelican Hotel, when about 60 of tho supporters of the club attended. 
The hon. secretary, Mr. J. Barker, oocupied the chair. 

Considerable interest was evinced in the marriage, on the 1st inst., 
at St. Clement’s Church, Ilford, of Mr. Arthur Henry Shaw, M.I.E.E., 
electrical engineer to the Ilford Urban District Council, younger son of 
the late Mr. Wm. Henry Shaw, solicitor to the Great Eastern IT 
Company, and Miss Hilda Mary Cassidy, eldest daughter of Mr. an 


Mrs. Thomas ü of The Ouratage, Ilford. On the preceding 
P 


Friday, when the staff presented Mr. Shaw with a carved oak chiming 
clock, as a slight token of their goodwill, Mr. Allen presided over the 
gathering, and Mr. Bond, who made the presentation, paid a high 
tribute to the esteem and regard in which Mr. Shaw is held by the 
whole of the staff. 

Mr. A. R. Bacon, chief assistant at the County of London Electric 
Supply Oompany's station at Wandsworth, has been appointed resident 
engineer at the County of London Electric Supply Company's City-road 
station. 

The Exeter Electric Lighting Committee have recommended that 
Mr. A. G. H. Davis, Wallsend-on-Tyne, be appointed shift engineer 
at the new station. 

The Rotherham Corporation have increased the salary of Mr. W. 
Grant, tramways manager, by £50 per annum. 

We regret to hear of an accident, which was, however, without 
serious consequences, on Monday at Leicester, Messrs. Councillor Flint 
(chairman of the Tramways Committee) Alderman Smith (vioe- 
chairman), and the borough surveyor (Mr. E. George Mawbey) being 
the occupants of a carriage which was overturned. 

Mr. H. Eberl, late of the Windsor electric lighting works, has been 
appointed, out of 70 applicants, chief assistant engineer at Aldershot 
elece lighting works. : 

The Stalybridge, Hyde, Mossley, and Dukinfield Tramways and 
Electricity Board have appointed Mr. H. Taylor as chief inspector at a 
salary of £100 per annum. 

The salary of the electrical engineer at Bangor has been increased 
by £40 per annum. | 

Mr. John D. W. Stewart, manager of the Aberdeen district of the 
National Telephone Company, has becn promoted to the charge of the 
Edinburgh district, and will takeup his new duties about the beginning 
of July. He is to be succeeded by Mr. Stockens, of the Canterbury 
district. During the years Mr. Stewart has had charge in Aberdeen 
the telephune system has been greatly extended and efficiently con- 
ducted. 

——..̃—— 


roved the 


Newton Lifeguard.— The Board of Trade have a 
blin and 


Newton lifeguard, which has now been adopted on the 
Lucan electric railway. 
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THE SUPPLY OF ELECTRICITY BILL. 


In our issue for May 6 we gave in a leading article a 
résumé of the provisions of the Supply of Electricity Bill, 
which has now passed the second reading in the House of 
Lorde, and is being considered by a select committee. In 
the conclusion to that leading article we said that this Bill 
would provide means for overcoming objections in detail 
in older legislation on the same subject, and that it would, 
if passed, do much to simplify procedure and to extend 
the industry of electrical engineering. Finally, we 
expressed the hope that the Bill “will be considered 
by local authorities in a reasonable light, as they 
may be sure that the inhabitants of any district 
will be properly protected by the Board of Trade 
veto.” This hope has not been fulfilled, as there was 
a conference on the same called by the Shoreditch Borough 
Council for Monday last. In the letter inviting representa- 
tives from other boroughs having electricity undertakings 
the view was expressed that the provisions of the Bill, if 
they became law, would seriously prejudice the existing 
powers of the metropolitan borough councils in controlling 


the electric lighting in their boroughs. This conference 


has met, and is, we believe, taking common action on the 
matter. The chief clause to which objection is brought is 
that numbered six in the Bill, which reads as follows: 
“The Board of Trade shall, on considering whether any 
provisional order should or should not be granted, take 
into consideration the views of the local authorities 
affected on the subject, but, whether the consent of 
any local authority is or is not given, may grant 
the order or not at their discretion.” The reat 
of the clause makes corresponding modifications 
in the Electric Lighting Act of 1888. It is argued by 
the representatives of the metropolitan borough councils 
owning electric lighting undertakings that this clause will 
be prejudicial to them, because it will allow the Board of 
Trade to issue a competing order to a company, which by 
supplying over a larger area may be able to do so at a less 
price than they are able to. The whole facts shown by the 
electric lighting returns for undertakers within tho London 
area are against this latter conclusion, as they show lower 
costs for the municipal stations. Also one can say without 
fear of dispute that to grant an order which would allow a 
company to compete against the local authority would be a 
reversal of parliamentary precedent. The nearest case to 
this occurred last year, when the Somerset and District 
Electric Power Distribution Company was granted a Bill 
which included in its area the city of Bristol. A 
proviso was added that the power company should 


not have rights of supply within the city until the 


Board of Trade had been convinced that the Cor- 
poration of Bristol were not supplying the power required 
by consumers at reasonable rates. One effect of this Bill 
has been to make the Corporation of Bristol exceedingly 
keen to give some power consumers every facility, and we 
see little or no hope for the power company within the 
city area. This should reassure the members of the 
Shoreditch conference, but they seem to have little faith 
in the bond fides of the Board of Trade advisers. We are 
forced to admit that the Bill, if it becomes law, will be 
an evidence that the Government has not implicit faith in 
the bond fides of all municipal electric supply undertakers.. 
The authorities at Shoreditch, Stepney, Hackney, Hammer- 
smith, and several other London areas are above reproach 
in this respect. An instance we have in mind where the 
matter is not so satisfactory is that of Southwark, 
where party politics are put before the interests of the 
electrical undertaking. This we referred to last week 
in general terms, but have now more details from a long 
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letter contributed by the late town elerk, Mr. L. J. 
Dunham, on the subject. From this it seems that the 
Council refused in 1900 to make the necessary arrange- 
ments for the extension of the plant, and in consequence it 
became impossible to continue the connection of consumers. 
In January, 1901, there were actually five thousand more 
8-c.p. lamps connected with the mains than could be safely 
supplied. This was playing into the hands of the 
competing company, and contributed, without doubt, 
to delay the period at which the undertaking will 
become remunerative. Our contention is that should the 
council of some other area adopt a similar policy of 
starving the electrical undertaking, or of misconducting it 
for party reasons or otherwise, then the new Bill will 
provide an adequate protection to the inhabitants. We 
hence think it quite unnecessary for the municipal boroughs 
owning electrical undertakings to object to the wholesome 
tonic which the Board of Trade may prescribe under the new 
Bill to those undertakers who may prefer talk to work. 


— . 


CORRESPONDENCE. 


LIGHTNING. 
. SIR —I beg to enclose the followin graph from 
to-day's Standard, which would seem iba reler to ball 
lightning: 

During the height of a heavy thunderstorm which over 
the Wallingford district soon after noon yesterday, the hostelry 
known The Bell, at Sotwell, was struck by an aerolite, which 
crashed through the chimney to the ground floor, where it spun 
round a room in which the landlady was at dinner, and eventually 
exploded. The landlady had a narrow escape, and the house 
was considerably damaged. Standard, June 2, 1904. 

If some electrician would be kind enough to go to the 
house, ask permission to see the room and the chimney, 
make some enquiries of anybody who actually saw the 
phenomenon, and would then write a detailed account of 
bis visit, I believe it would be extremely interesting to many 
of your readers. It would be interesting to learn whether 
the house was struck by lightning, and what evidence there 
is outside the house to prove this. Had there been a fire 
in the grate recently? Was the chimney sooty? Was the 
fireplace thrown out of its setting? What was the apparent 
path of the “aerolite,” where did it explode,“ how did it 
explode,” what induced it to explode, and if it did 
» E in ” why were not the windows blown out and the 
landlady killed? Was the door open? However, probably 


the most important question is what made it appear to epin | 


round the room, because probably reflection lent “ enchant- 

ment to the view." May I venture to suggest that this is 

a fanciful description of an ordinary case of lightning stroke 

and no more. Ita recentness should facilitate enquiry, and 

I hope will enable us to decide this interesting point.— 

Yours, eto., F. GRAHAM ÁNSELL. 
Wickwar, Glos., June 2, 1904. 


FORTHCOMING EVENTS. 


FRIDAY, JUNE 10. 

Physical Society.—At 3 p. m., Projection of the Indicator Diagrams 
of a Petrol Motor," by Prof, Callendar ; ‘‘ A Model Illustrating the 
Propagation of a Periodic Electric Ourrent in a Telephone Oable, 
and the Simple Theory of ita Operation,” by Prof. Fleming ; and 
Exhibition of a Gyroscopic Collimator, by Mr. M. E. J. Gheury. 

SATURDAY, JUNE 1l. 
British Association of Waterworks Engineers. —-Visit to Belgium. 
Association of Municipal Engineors. —At Newport (Mon.), Western 
. Counties District Meeting. 
WEDNESDAY, JUNE 18. 

Royal Meteorological Society.— At 4.30 p.m., '' Effects of a 
Lightning Stroke at Earl's Fee, Bowers Gifford, Essex, April 13, 
1904," by Rev. C. F. Box; Au Instrument for Determining the 
True Direction and Velocity of the Wind at Sea," by Mr. 
A. Lawrence Rotch. 
| SATURDAY, JUNE 18. 

Crompton and Co., Limited.— Inspection of Art Works, Ohelmsford, 
9 by annual athletic meeting. Train leaves Liverpool at 

L] 8.m, 


THE PIOUS VESTRYMAN'S CREED. 
BY "SIMPLEX." 
( Dedicated to the Councillors of Southwark.) 


I dew believe thet Science is 

A thing thet I may take my seat on. 
My Engineer jest keeps his phiz 

For me to wipe my dirty feet on. 

I am opposed to ignorance 

Of every natur an' condition, 

But reckon thet to gently dance 

On people's feelins is my mission. 


I dew not study grammar's laws 

In writin’ ignorant reports, 

For I believe in such a cause | 
I should express my inmost thoughts. 
I dew not need to study facs " 

When I my jedgements am awardin’ ; 
I finds out where to grind my axe. 
And then I goes and acta accordin". 


I never yet made a mistake,— 

Thet is, I never yet owned up to it, — 

I tell My Staff what move to make ; 

If wrong—I hoof them out of it! 0 

I cannot tell twixt volta and amps, 
(And Wright's Demand” doth me confuse), 
Nor know if a consumer’s lamps | 

Are “eights,” “ sixteens,” or thirty-twos, 


Yet I can work up a complaint 
By viva voce questionings, 
And then with lurid language paint 
The Engineer’s neglect of things. 
This doth my Bambledom appease ; 
This lays my flattered soul to rest. 
I caloulate thet this will please 

- The party thet supporte me best. 


I am not skilled in worldly arts 

Of business or of education. 

But oh! I show my rarer parts 
When I essay vituperation ! 

This heth my tender Shepherd been 
To save me from deserved correction, 
And this will keep the people greon 
To vote for me at the Election. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it, 


Under this heading we insert questions and answerd 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatnes of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbole, and all loose sketches should be sigued by the 
author. 'The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. .— da 


695. Please ‘give detailed description of the various steps taken to 
pu explosions in underground conduits for electric wires. 
ave any improvements been made in insulatore, has glass 
been substituted anywhere for earthenware with advantage, and 
is it possible to do without ventilation ? Oae central station 
using bare copper strip conductors forces hot air into the conduit 
to keep it dry. Has this been found successful and generally 
adopted? Are bare conductors now employed rie p or 
are they now superseded in best practice by insulated con- 
ductora? Is bitumen laid in wooden or earthenware troughs 
found satisfactory insulation, or does the conductor sag too 
much ?— WATER. 


606, It is stated that boilers fitted with superheaters (steam) should 
not take their feed through an injector. Why is this ?—H. B. 
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. ANSWERS. 

Question No. 688.— It is proposed to equip a colliery with an electric 
winding plant, the data being as under : depth of pit, 450 yards ; 
output per day of 10 kours, 2,500 tons; coal raised per wind, 
four trams, with 25owt. each=five tons coal; tare of each tram, 
10cwt.; weight of each cage, 2 tons; weight of hauling rope, 
2 tons 10cwt.; of balance rope, 2 tons 10cwt., the cages, trams, 
and rope being balanced at all stages. The following information 
is required, also give calculations for same: horse-power required 
to start load and accelerate same up to top speed ; time required 
to accelerate load; maximum winding speed; horse-power 
required to wind at top speed; time winder will run at top 
speed ; time of retardation. Assuming the winding will be done 
on the Ilguer system, give the horse-power of the motor and 
weight of flywheel and speed of same. | 

Best Answer to No. 688 (awarded 108.).— In 10 hours 
2,500 tons of coal are raised in five-ton lifts. Each lift 
must be complete in 72 seconde, and of this 20 seconds 
must be allowed for the stop, leaving 52 seconds for the 
actual time of lift. The total weight moved in the pit is: 
coal, five tons ; cages, two (ascending and descending), four 
tons; trams, eight, four tone ; ropes (hauling and balance), 
five tons—total, 78 tons. But in accelerating and retard- 
ing, there are also the heavy winding pulley and the hoist- 
ing motor to be considered, the latter being preferably 
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foot-seconds? and a maximum velocity of 40/t. per second 
are suitable, each figure being within the limits of safe 
practice. The run is then as follows: 

Acceleration .. 28 secs. at 1°5 foot-seconds*, Height ascended, 588ft. 
Steady running 16 secs. at 40 foot-aeconds. m i 640ft 


Retardation ... 8 secs. at 5 foot-seconds’. » * 160ft. 
Pause ............ 20 secs. 


72 secs. 1,888ft. 


The pit is 1,350ft. deep, so we have a little margin to 
allow for the fact that the acceleration falls off as full speed 
is approached, the figure of 1:5 foot-seconds being main- 
tained for about 25 seconds, and falling to zero during the 
next three. 

Horse-Power Required.—At full speed the motor must 
exert upon the winding pulley a torque equal to a pull of 
seven tons, or 16, 700lb., in the rope, and the speed of this 
being 40 foot-seconds, the horse-power developed by the 


i — 5509 = 1,140 b.h. p. At starting, in addi- 


tion to this torque, there must also be that neces- 
sary to impart an leration of 1:5 foot - seconds? 
to a mass of 56 tons —i. e., a torque equivalent to a 


motor 18 


ELECTRIC WINDING GEAR 


Tuus 
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direct coupled, without gearing; the inertia of these will 
depend on the type of plant used, but may be taken as 
equivalent to another 18 tons upon the ropes, making the 
total mass to be accelerated and retarded 36 tons. Owing 
to all being balanced, the force of gravity to be overcome 
is simply that upon the coal—ze., five tons—but the 
frictional resistance in bearings and in stiffness of ropes, 
etc., is dependent considerably upon the mass being moved, 
and may be taken as equal toa load of two tone — %, a 
force of seven tons must be exerted to raise the five tons of 
coal, the mechanical efficiency of the winding gear being 
thus 714 per cent. 

Retardation.—The ‘gross load in motion has a mass of 36 
tons, and the pull to maintain steady speed is seven tons. 
Hence, if current is switched off when at full speed, the 


retardation will be 322 x E = 6fft. per second’, It is 


preferable not to use habitually too rapid a retardation, so 
we may adopt five foot-seconds? as standard. This means 
thai current is not cut off the motor until the last moment, 
and the winding is in complete control right up to the end. 

Acceleration. Various rates may be used, each requiring 
@ particular maximum speed to complete the run in 52 
seconds. In the present instance an acceleration of 1:5 


pull on the rope of ee : 77 — 


x 1'5 = 8, 800lb. The gross 
(equivalent) pull is therefore 19,500lb., or 25 per cent. 
above the normal full-speed pull, and this must be main- 
tained as long as the acceleration of 1:5 foot-seconds? is 
required. 

he expression ''horse-power required to start” is a 
misnomer, since horse-power involves motion. The torque 
required at the start, as shown above, is 25 per cent. above 
that at full speed, and hence if the control is ordinary 
rheostatic, with either polyphase induction or direct-current 
shunt motor, the power taken from the mains will be about 
this percentage above that at full speed, the greater part 
being wasted in the rheostat. If the Ilgner or similar 
system is used, the power taken at the start is but small, 
being simply the amount of the motor losses. The horse- 
power transmitted to the pulley by the motor is pro- 
portional to the product of the torque and the speed, and 
henee steadily rises as the cages get under way. The torque 
should be kept constant (at 19, 500lb.) until a speed of 
38 foot-seconds is reached, at which moment the brake 


58 x 19,500 _ 7350 hp. By this 
time the controlling lever is in the last (working) notch, 


horse-power will be 


A Lye tM 
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and the acceleration will fall off to nil, the cages ascending 
at a speed of 40 foot-seconds (and with a brake horse-power 
of 1,140) until the period of retardation is to commence. 
At a retardation of five foot-seconds, the torque exerted by 


the inertia of the 36-ton mass is a x 5 = 12,500Ib., 
so that as 15,700Ib. is needed to raise the coal, the motor 
must supply the difference, ö, 200lb. This corresponds to a 


brake horse-power of 230 at 40 foot-seconds, falling to nil 
as the speed slackens. | 


The annexed figure shows graphically these resulta 


plotted against a base of time; the speed, torque, and 
brake horse-power being as above set out, and possible with 
any type of motor and control, though more particularly 
suitable for the Ilgner system. (If the control were 
rheostatic, it would be preferable to increase the accelera- 
tion run at maximum speed for a longer position of the 
hoist and retard by gravity only.) The curve of electrical 
horse-power—the electrical horse-power supplied /o the 
winding motor—has been plotted for the Ilgner system 
only, and this may now be considered more closely. 

So much has appeared recently about this system that a 

detailed description is unnecessary. In brief, it consists in 
utilising a separately excited direct-current motor to drive 
the winding pulley, the motor being fed at any voltage, 
from its normal pressure downwards, by a special direct- 
current generator and exciter. These two are mounted 
upon a shaft carrying a heavy flywheel, and to this is also 
coupled the motor—single-phase, polyphase, or direct- 
current—which draws its supply from the general power 
mains. This main motor runs steadily at full load, an 
automatic governor adjusting a rheostat—in its field if 
direct-current, and in its rotor circuit if induction—so as 
to render it independent of speed fluctuations within 
certain limits. The control of the winding motor is effected 
entirely upon the field of the generator ; and the difference 
between the uniform mechanical power developed by the 
“main” motor and the ever varying power required by 
the generator is taken up or supplied by the flywheel, with 
corresponding increase or diminution of its speed. With a 
direct-eurrent source of supply the speed variation of the 
flywheel may be 25 to 30 per cent., but on a polyphase 
system the variation is restricted to about 10 per cent., 
since it can only be brought about by a corresponding 
reduction in the efficiency of the motor. 
. The overall efficiency of the Ilgner system, assuming a 
polyphase supply—i.c., the ratio of the foot-pounds of work 
done upon the coal raised to the electrical power taken 
5 the supply mains —is about 47 per cent., made up as 
ollows : 


Efficiency of main motor, including rheostatic losses.. ... 89 per cent. 
Efficiency of generator, exciter, and connections ......... 85 5 
Efficiency of winding motor cere 4. 87 P 
Efficiency of hoisting gea . m e dli Gy 
47 3) 


The net work done per day of 10 hours is 2,500 tons 
raised 1,350ft., or 7:55 x 10? foot-pounds—:í e., per second, 
2:1 x 10° foot-pounds, or 582 h.p. The input of the main 
5 therefore, be 810 e. h. p., or its rating may be 
750 b. h. p. 

Turning now to the winding motor, this will be of the 
slow-speed type, direct coupled to the winding pulley, and 
running at from 60 to 75 revolutions per minute at full 
speed. It may be rated at 900 b.h.p., but must be capable 
of carrying a 50 per cent. overload without sparking. Its 
“rating” is a matter of name-plate only, as the motor must 
be specified to do the work shown in the curve continuously 
for 10 hours, the cycle repeated every 72 seconds, without 
injurious heating. The motor when developing 1,350 h.p. 
at full speed will have an efficiency of 92 per cent., or losses 
of 120 hp. During the acceleration period—while the 
motor is carrying the current corresponding to this horse- 
power, but at a low speed and voltage—the losses in field and 
armature coils will be at full speed, but iron losses will be 
much smaller. As an approximation, we may put the 
losses at 90 h.p. at moment of start, increasing to 120 h.p. 
as the speed is raised to the full (40 foot-seconds on the 
rope). Also, when developing 1,140 b.h.p. at full speed 
the efficiency will be about 924 per cent., and the losses, 
therefore, about 95 h.p. It is from these figures and 


the already obtained curve of brake horse-power that 
the curve of electrical horse-power on the figure has been 
plotted, the electrical horse-power of the winding motor 
being simply the sum of its brake horse-power and its 
internal losses, since its control is not rheostatic, but 
effected on the voltage of its supply, and this curve of 
electrical horse - power required by the winding motor 
enables us to determine the size of the flywheel, as under. 

We have seen that the input of the main motor is to be 
constant at 810 e. h. p., and that of this 89 x 85 per cent., 
or, say, 610 h.p, reaches the winding motor. Thus as soon 
as the latter requires this amount of power—9} seconds 
after the commencement of the lift—the flywheel begins to 
supply energy, and continues to do so until the demand 
falls again to this figure, which takes place 44 seconds after 
the start, or when the flywheel has been supplying energy 
for 343 seconds. During this time the energy required 
by the winding motor will be 40,000 horse-power-seconds 
(deduced from the curve), while of this 610 x 344 = 21,000 
horse-power-seconds are supplied by the main motor, and 
the balance, 19,000 horse-power-seconds or 10,500,000 foot- 
pounds, must be derived from the flywheel. Allowing for 
the generator’s efficiency, this requires that 12,500,000 foot- 
pounds of energy should be liberated by the flywheel. If 
a built-up steel flywheel of good design is used, its 
peripheral velocity may be very high, 16,000ft. per minute 
being allowable. The speed of revolution should be high, 
to prevent too great a diameter, but with polyphase supply 
this is to some extent dependent on the periodicity, and at 
25 cycles a suitable speed for this size of motor would be 
290 revolutions at full load, falling to 260* by aid of the 
regulator as the flywheel yields its stored energy. At 
290 revolutions a diameter of 16ft. 6in. will give a peri- 
pheral velocity of 15,000ft. per minute, which will be 
suitable in the present instance. 

The energy liberated by a flywheel as its peripheral 
velocity falls from V, to V, is 

M K? (V? = V?) 
radius of gyration 
radius of wheel 

Here, expressed in feet per second, V, = 250, V, = 226, 
while K? may be taken as ‘85. 

. x85 (250? — 2252} = 12,500,000, 
2x22 | 
or W = 80, OOolb. = 352 tons, 

To have something in hand, we may make the wheel 
40 tons in weight. This gives a margin of 12 per cent., 
without counting the stored energy in the motor and 
generator that are also mounted upon this shaft. 

. The total stored energy in the flywheel is 


W 
2x 522 


which is sufficient to run two complete hoists, so that there 
is no likelihood of a sudden stoppage of the electric supply 
causing the cage to be left half way up the pit. 

In conclusion, the following, in summarised form, are the 
answers to the particular points asked : 


where W is the weight and K the ratio: 


x ‘85 x 250? = 74,000,000 foot-pounds, 


Time of acceleration 28 seconds. 
Time of steady running 16 seconds, 
Time of retardation .................. 8 seconds, 
Maximum winding speed ............ 40ft. per second. 
Brake horse-power required at top 
Dll 1, 140 b. h. p. 
Horse - power required at start (?)... Torque equivalent to 1,420 b. h. p. 
Maximum brake horse - power 
during acoelera tion . 1, 550 b. h. p. 


On Ilgner system with poly phase supply : 


igt oov ve aen repu Ux 750 b.h.p 
Weight of flywheel ................ - 40 tons 
Diameter of fly wheel... . 16ft. 6in 
Speed of flywheel ................... 290 revolutions per minute. 
15,000ft. per minute. 
C. E. C. 


* i.c., a 10 per cent. drop. If the supply is direct current, and a 
25 per cent. drop of speed is possible, the flywheel may be much 
lighter. 
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689, On a central-atation two-phase switchboard of the Ferranti 
type two Westinghouse wattmeters, with series and shunt oon- 
verters, were placed between the earth bar of the generators und 
the circuite, the bar being cut between generators and circuits for 
one phase, and an additional bar being added for the other as per 


VOLT METER 


GENERATOR. 
AMMETERS 


CIRCUIT 


S AMMETERS 


sketch ; but the reading obtained on the wattmeters varied con. 
siderably at times in comparison with the output as compared 
with switchboard &mmeters, and the maximum reading only 
amounted to about one-half the total output for each phase. How 
is this 1—8. F. R. 


Best Answer to No. 689 (awarded 10s.).—The measure- 
ment of power supplied by means of alternating currentes 
is not so simple a mater as with continuous currents. The 


phase relationship of the current and the voltage affects the 
question. In Fig. 1 is shown the volt curve, current curve, 


Fia. 2. 
and power curve during one cycle, assuming that there is 


a condition of resonance in the circuit. 


Phase A 
360° 
90 
Phase B 
Fic. 3. 


is plotted from the produet of the instantaneous values of 
the volts and amperes. In Fig. 2 the current is shown 
leading by 60deg. Jt will be seen that at the commence- 


The power curve 


ment of the opele the P.D. is negative and the current 
positive, the resultant power being negative. In both 
Figs. 1 and 2 the power eurves are drawn on a reduced 


scale. 
Ia considering a two-phase syaem with a common 


Amas in 
Fie. 4. 
earthed return as shown in “S. F. R.'s" sketch, the fact 
that the current curve of one phase is 90deg. behind the 
current curve of the other phase must be taken into 
account. In Fig. 3 is shown the current waves of both 
A and B phase for one cycle. The current flowing in 


Fia. 54. 


the common return is not twice the current flowing in both 
phases, but 1:41 times the current in the outer wires, being 
the sum of the instantaneous values. Fig. 4 shows how to 
easily find the amount of current flowing in the return wire 
by graphical methods. OA shows the value of current 


Fid. 55. 


flowing in phase A, O B value in 3 B; draw B C parallel 
to OA and AC parallel to OB. Join O and C, and the 
length of OC indicates the amount of current in the 
common return wire. Owing to the way the two meters 
are connected up, half the return current will flow through 


Generator 


Fic. 6 


each series converter. Taking any particular instant of 
time, if O A in Fig. 4 is drawn to indicate amount of 
current in phase A, and O B current in phase B, then each 


meter will read e ce D amperes times the voltage at 


that instant, It will thus be seen that it is no wonder that 
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the readings on the wattmeters are found to be inaccurate 
(Fig. 5 A and B). 

A good way of connecting up the meter is shown in 
Fig. 5 A and B. If the currents in phase A and phase B 
are always equal, then only one wattmeter is required, 
connected up as shown in Fig. 5B. Multiply the reading 
by two to get the total power given out by both phases. 
If, however, the system is an unbalanced one, the two 
wattmeters should be connected up as in Fig. 5A, and 
their KENI added together to get the total power. 
In sketches, Se represents the series turns of wattmeters, 
Sh the shunt turns, and R the resistance in series with 
shunt coils to compensate for heating errors.—W. A. T. 

Answer to No. 689 (awarded 5s.).—Provided that the 
wattmeters are correctly calibrated, and are connected as 
shown, the only difference which should exist between their 
readings and the products of the voltmeter and ammeter 
readings is that due to the inductiveness of the load on the 
feeders. The wattmeter reading, of course, represents the 
true watts supplied, whilst the ammeter and voltmeter give 
the apparent watts. If the load consists of incandescent 
lighting through fairly fully loaded transformers, the ratio 
of true to apparent watts—i.e, the power factor would 
not usually be less than ‘95, and the wattmeter measure- 
ment should then be only 5 per cent. lower than the product 
of the voltmeter by the ammeter readings. ` 

If, however, the load consists of very highly loaded 
transformers, the power factor might fall to ‘7 or 8, whilst 
if it consists entirely of small sized induction motors work- 
ing below, say, half load, ths power factor might fall to 5, 
or even less. In these cases the wattmeter readings would 
be respectively 7 to 8, or 5 of the products of the ammeter 
and voltmeter readings, and in this way the discrepancy 
noticed might be accounted for, though a power factor as 
low as 5 is quite unusual on any central station supplying 
an ordinary lighting and motor load.—Q. 

Answer to No. 689 (awarded 5s.).—The connections, as 
shown in the sketch, appear to be perfectly correct, and 
the fact of the watts, as calculated from the ammeters, 
being greatly in excess of the wattmeter readings is only a 
result that might be expected. In alternating-current work 
we are continually meeting with phenomena of this kind, 
which often puzzles the purely direct-current man more 
than enough. In direct-current stations the output can 
readily be arrived at by simply multiplying the volts by 
the amperes, and we have the answer in watts ; but in an 
alternating station these readings when multiplied together 
may give anything but watts, for although the meters are 
reading virtual volts and amperes, they say nothing about 
the phase relationship. Two separate currents starting 
from zero and rising toa maximum together, then return- 
ing to zero again, reversing and reaching a maximum in 
the opposite direction and finally returning to zero, both 
currents performing the same operation at the same instant, 
would be said to be in phase. Now, instead of considering 
two currents, we have in this case to consider E.M.F. and 
current. In the same way, then, if an E.M.F. and current 
went through the cycle just described, keeping perfectly in 
step throughout, they would be said to be in phase, and in 
such a case the watts developed in the circuit would be 
virtual volts multiplied by virtual amperes. In practice, 
however, the pressure and current are not quite so united, 
and often prefer to go through their journey with one or 
the other leading the way, sometimes the E.M.F. leading 
and sometimes the current, depending entirely on the nature 
of the outside circuit. In cases where the current is found 
to lag behind the E.M.F., the cause may be traced to induct- 
ance. If we suddenly switch the current off from an electro- 
magnet—such as the field magnets of a dynamo, for 
instance—a flash is noticed at the switch contacts, which is 
much greater than if the same amount of current were 
switched off from a load of incandescent lampe, for instance. 
` The cause of this is well known. It is brought about by 
induction, due to the sudden change in the number of linos 
passing through the windings. Thus we say we have an 
induced E M.F. The same thing would happen if a coil were 
connected across any source of supply and the current 
simply varied, the induced E.M.F. would then be propor- 
tional to the rate at which the change took place; it would 
also be in opposition to the E.M.F. applied to the ends of 


the coil, thus we should say it is a back E. M. F. of self- 
induction. Even straight conductors when carrying alter- 
nating currents possess some self-induction or inductance, 
although it is not nearly so great as in electromagnetic 
apparatus. It will be obvious from what has been said 
that the mains running from an alternating station must 
have inductance owing mainly to the number of trans- 
formers that are connected to them, and it is not at all 
difficult to see that this opposing pressure will momentarily 
hinder the setting up of a current in the circuit ; thus we 
get the current lagging behind the impressed volts. The 


curves show the current lagging by a quarter of a period, 
a condition that is never quite fulfilled in practice, 
although it is possible to come very near it. [f 
we divide this cycle into four as shown, it will be 
seen that during the first quarter of the cycle the 
E.M.F. is above the time base while the current is 
below. Taking all values above the time base as positive 
and all below as negative, the sum of the values in the first 
quarter of the cycle will obviously be negative. Referring 
to the second division, we have volts and current both 
positive, therefore the product will be positive. In the 
third division we again have the current positive while the 
volts are negative, thus the product is negative. In the 
last division they are again both positive, which gives a 
second positive product. So we see that in this cycle 
four separate items of work have been done, and, 
further, it will be noticed by the symmetry of the 
curves that the sum of the products in each of the four 
divisions aro the same, but two are positive and two 
negative ; therefore, two equal positive quantities added to 
two equal negative quantities must give 0. From this 
reasoning we see that if we have the current lagging by 
a quarter of a period, no matter how many volts and 
amperes we may have showing on the meters, the useful work 
done in the circuit is nil. As I have said, in practice we 
never reach this extreme, but it may be taken for granted 
that whenever a lag exists, either in the current or pressure, 
& wattless current exists also. It is quite possible to have 
several thousand watts according to the volt and ammeters, 
whereas the true watts expended in the circuit may only be 
two or three. In cases where the current is found to lead 
and the E.M.F. consequently lag, the cause is due to the 
presence of capacity in the circuit; but, as a rule, the 
current more often lags than leads, owing to most circuits 
having more inductance than capacity, but if both are 
present one will tend to neutralise the other, and if in the 
right proportion they will entirely succeed in doing ao. It 
should be understood that although wattless currents are 
wattless so far as doing useful work is concerned, it will 
develop heat in the circuit to the same oxtent as a useful 
current, and also adds to the ohmic drop in the usual 
manner. The power developed in.an alternating circuit 
ean be calculated for a given case, where the conditions 
remain perfectly constant, from the formula, 
True watts = EY C” cos A, 

where ET = virtual volte, C" virtual current, and A 
the angle of lag or lead; but in the present case 
it would be quite impossible to calculate A, as it varies 
with any alteration in the condition of the circuit 
and also with the frequency. This is why the true 
watts do not always bear the same ratio to the apparent 
watts, or, in other words, it is why the power factor of a 
station is not constant. To answer the question in a few 
words, we should say that the difference is due to watt- 
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meters reading true watts, while a portion of the amperes 


ahown on the ammeters are wattless, due to a lag or lead 
of the current. —E. AUSTIN. 


1 B.— Will E. Austin kindly send his full address to 
us.—Ep. E. E.] 


WEST BROMWICH ELECTRICITY ACCOUNTS. 


The accounts of the West Bromwich electricity depart- 
ment for the year ended March 31, 1904, show a total 
expenditure on capital account to that date of £56,506. 
Appended are abstracts of the revenue account, general 
balance-sheet, ete 


Dr. REVENUE ACCOUNT. £ sd. 
Coal, waste, water, and store . 2,247 0 6 
Wages at generating statill ns 776 11 2 
Repairs to buildings, machinery, mains, eto 867 15 0 
Rents, rates, taxes, and insurance ............ ꝗ . "s 246 12 6 
Engineer's and clerks’ salaries and commission ............ 375 14 0 
Auditors’ fees (two years) ........... eese 33 12 0 
S:ationery, printing, and general tablishment 

ji. Re ³ð e 106 9 11 
Reserve for debts and mausgement of Sock „ 47 0 0 
Bank commission and in teres. creen 299 17 10 
Interest on loans, less interest on free wiring... . 147455 
Binking fund instalments . . q 1.198 15 11 
Lamps, work done, ete——— . . . . ẽ 19 1 1 
Rentals of motors and ene credited in error last 

/ ] Vd Kamae aeraes 79 17 4 
Balanco, being profit for yesr. T — C C 1,545 17 3 
£9,318 5 11 

Cr. ; £ ad. 
Sale of current per metoe r e . 2,651 6 9 
Sale of current for tram ways . 6,502 17 4 
Sale of current for public arc lighting F 161 1 10 
Biel! ðV EE RAREK I EXKO I RA 5 ó 00 

£9,518 5 11 

Dr. BALANCE-BSHEET. £ s.d. 
Amount raised by loan as capital aceoutt .. 45,000 0 0 
Sandry creditors for work done and goods supplied ...... 1,697 10 4 
Oreditors for interest ....................... e. 3 677 9 2 
Rents, rates, and taxes, due aud unpaid ET 43 4 
Balance due to bank 12,246 15 4 
Profit for year, less last year's deficit... . 1110 5 1 

£60,736 5 3 

Cr. | £ s.d. 
Capital een. 8 56,506 6 0 
Stock of coal, nor coal, and other materials 681 11 10 
Are un P dne deee risit omes 296 15 1 
Sundry debtors for current supplied —Á—— € (enean 5,229 17 0 
Rents and insurance paid in advance ........................ 15 16 10 
Cash in hand ...... / P 716 6 

£60,736 3 3 
STATEMENT OF ELECTRICITY GENERATED, BOLD, ETC. 
Quantity generated in Board of Trade units .................. 1,255,188 
Public lamps ........................ 42 557 
Quantity sold4 By contract for tramways ...... 791,353} 1,105,006 
Piivate consumers by meter .. 271,096 
Quantity used ín works and stores . . q A 19,039 
Total quantity accouatel fo . . 1,124,045 
Quantity not accounted for U UL HH . — 129,145 
Number of publig lamps cerent 80 
Total maximum supply demanded (kilowatts) ) . 788 


BATH R ACCOUNTS. 


The accounts of the Bath electricity department for the 
year ended March 31, 1904, show a total expenditure on 
capital acoount to that date of £137,226. Abstracts of 
the revenue account, general balance-sheet, and statement 
of electricity generated, sold, etc , are given below. 


REVENUE ACCOUNT. 


Dr. Expenditure. £ s. d. 
Generation of electricit . V . 5,565 3 3 
Distribution of electricity ............... eee 659 7 3 
‘Attendance and repairs to public lamps 456 10 9 
Rents, rates. and tages 405 5 6 
Management expenses, salaries, et ew . — 171211 5 
Special charges, insurances, teu 170 6 3 

Total expenditurrtteee . 8967 2 5 

Amount carrie 1 to net revenue account. Äł. 7,652 19 0 
Balance to provide for bad debts PE 45 8 5 
£16,665 9 10 


Cr. Income. £ s.d. 
By sale of current by meter ã . ã . - 16,102 9 7 
Sale and repairs of meters, apparatus, eto 507 14 2 
Rents receivable and discounts received ..... 8 — 55 6 1 

£16,665 9 10 
GENERAL BALANCE-SHEET, | 

Dr. Lia bilities, E sd. 
Oapital aecount—amount receive .124.075 0 0 
Bundry ersdit oss 15,889 11 2 
Balance at credit of net revenue account... » 1,068 12 2 
Reserve fund accounnn . . . ⁊ . 815 12 2 
Bank Gerda... vaticasaaeeenasaye . 438517 0 

£144,230 12 6 

Cr. Assets. £ s.d. 
Capital account—amount expended for works 137,226 5 O 
Stores on an,, isensivaseuaest EAN 686 17 9 
Sundry debtors for current supplied....................—....... 5,2225 15 9 
Other debt neta En lo ERA SETA E Ex EY EpEVAR UN 194 10 8 
Cash at bank and in hand.. . nne 999 5 4 

£144,230 12 6 
STATEMENT OF ELECTRICITY GENERATED, SOLD, Err. 
Quantity generated in B.T. units . : 1,357,292 
Public lamp ......................-. 381, 155 
Quantity sold] By contra . 1,600 963,145 . 
Private consumers by meter ... 580, 
Quantity used on work . 3 52,312 
Total quantity accounted foru—ꝛnꝛ᷑ . . . 1.015 457 
Quantity not acconnted fon boda v 341. 835 
Number of public lamp 2 . Ves 190 
Total maximum supply demanded (kilowsatta).................. 8 287 


BOLTON ELECTRICITY ACCOUNTS. 


The following are abstracts of the revenue account, 
general balance-sheet, and statement of electricity gene- 
rated, sold, etc., taken from the accounts of the Bolton 
Corporation electricity accounts for the year ended 
March 31, 1904. 


REVENUE ACCOUNT, 


Dr. Expenditure, £ s.d. 
Generation— Salaries and wages ...................... € 2,527 19 1 
F, cao bre oun eiue eiue de 6949 5 4 
Oil, waste, water, eto o . 1,080 17 10 
Repairs and maintenance of plant, eto . 1,453 17 6 
Distribution Wagens ã 139 8 3 
Maintenance of mains, fuses, eto eene 95 10 5 
Management expenses —Balaries and wages 966 12 11 
Stationery and printing . . Ses. 141 1 10 
Miscellaneous expendit ure — 374 4 10 
Rente, rates, and taxes 2 22. 1,186 15 9 
Total expenditure ccm eene 14.915 14 3 

Balance carried to profit and loss acoount .................. 24395 7 8 
£859,509 1 11 

Or. Income. £ ad, 
Sale of current for private lighting. esee 17,172 11 5 
Ditto public lighting ͤ——ͤͤ—]:—ͤ»Fd 4 » 1381 1818 
Ditto powerõr Renita sine E E 5,843 14 9 
Ditto tramway traction . ã . . 16.156 18 7 
Profit on fittings trade account.. . 794 10 3 
Rental of hired meters Stead e 759 7 5 
Rental of hired mo torre . ã 22.3 490 0 10 

£59,509 1 11 
BALANCE-SHEET, 

Dr. Liabilities, £ s. d. 
Mortgage debt, less repay ment . 222,302 14 6 
Sundry creditors Meer 6,117 12 7 
Reserve fund acoounn . . ẽ 2 . 998 11 4 
Hat,, ͤ x ti e tr ep es 6818 0 0 
Profit and loss account q . Vadsuci o ee 1,986 10 2 

£237,223 8 7 

Or. Assets. £ s. d. 
Expenditure on works. . . . . . 200.502 4 11 
Accounts owing to electricity department 15,673 14 10 
Investments, et 77 · E YREX Y P EXCITE Rd 17,900 15 7 
Stores on E T: . . . q ꝗ. 3.146 13 3 


£237,223 8 7 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generated in B.T. unittttt, . . 6,012,782 
815 Hghi ng 1,198,144 
Quantity j Public lampe ...... me weisia aie 9,547 
sold pie VV - 5,098,292 5,056,898 
Motors isis ee cenae ws ere 750, 915 
Quantity used on work . esate TET 498,652 
Total quantity accounted for: UTER — .. . 9,916,550 


Quantity unaccounted for ETT V OMA DO QUARC O04 609 640040 (0000 008 
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LEGAL INTELLIGENCE. 


BOMBAY TRAMWAY COMPANY v. CORPORATION OF 
BOMBAY AND OTHERS. 


This was an appeal in the House of Lords, before Lords Macnaghten, 
Davey, Robertson, and Lindley, by the plaintiff company from a decree 
of the High Court of Bombay, dated Feb. 18, 1902, varying a judg- 
ment of the Indian primary tribunal. 

Mr. Jardine, KO , and Mr. G. E. A. Ross appeared for the 
appellants; and Mr Arthur Cohen, K O., Mr. Haldane, K.O., and 

. A. Phillipe for the Bombay Oorporation ; and Mr. G. D. Lynch 
for the other respondents. 


The arguments for the appellante—the other side not being called 


on—were recently heard before a Board composed of Lord Macnaghten, 
Lord Lindley, snd Sir Arthur Wilson, when judgment was reserved. 

The proceedings related to the purchase by the Corporation of the 
company’s undertaking. The transaction was conducted under 
Section 30 of the Bombay Tramways Act, 1874 (Act 1 of that year), 
which gave the defendants power to acquire the tramways after the 
expiration of 21 years from March 12, 18/3, on giving notice within 
six months from that date, with a renewal of the privilege at 
septennial periods on giving similar notice, the purchase price to be 
the actual value of tbe property (exclusive of gcodwill or compensa- 
tion), to be settled by arbitration if necessary, plus an amouat for 
goodwill and compensation equal to 21 years’ purchase, calculated on 
the average profits of the three years preceding the transfer, after 
deducting 4 per cent, per annum on the actual value of the property. 
On March 11, 1901, the Corporation served notice of intention to 
porobase, but as there was some doubt as to whether this notice was 
in order as regards date, two other notices, dated respectively March 12 
and 13, 1901, were also served, and it was now admitted that there 
sould be no objection in that respect. The contention of the 
plaintiff company was that the Corporation had acted «lira 
vires, a8 they were seeking to obtain a transfer of the undertaking, 
not on their own account, but on behalf of a p'ivate iudi. 
vidual named Biagham, which rendered their notice invalid. On 
investigation, however, it appeared that, although the Oorporstion had 
made arrangements with Bingbam by which the latter was to find the 
purchase-money and work the tramways, the Corporation were acting 
as Tunc s notas Bingham’s agents. The Judge of First Instance 
and the Chief Justice of Bombay had pointed out that there was 
nothing in the Tramways Act which expreesly or impliedly prohibited 
such a transaction ; nothing to show that if the Corporation exercised 
the power conferred on them by Section 30 and acquired the tramways 
they were bound to keep them in their own hands and to work them 
themselves, Whether they could carry out their agreement with Bing- 
ham without obtaining further powers was a matter which did not con- 
cern the company. Another question raised by the company was that 
the date to be fixed as the date of purchase ought to be later than that 
mentioned in the judgment. The Judge of First Instance had held 
that the proper date was when the relation of vendor and purchaser 
was definitely created by the service of a proper notice. It appeared, 
however, that both parties were aggrieved at this decision. The com- 
pany farther soatended that the track rent payable to the Corporation 
should cease on March 14, 1901. ` 

Lord Lindley, in delivering judgment, said that their Lordshipe 
entirely concurred with the decision of the courts below, that the com- 
pany had no cause of action in respect of the validity of the Corpora- 
tion's notice. Having regard to the course taken by both parties in 
the Indian Courts, their and did not consider that either party 
was now entitled to insist that the date fixed by the Judge of Firet 


Instance as the date of purchase should be adopted. Under these 


circumstances their Lordshipe saw no reason for disturbing the date 
fixed by the Appellate Oourt—i.c., the date of the award fixing the 
value of the corporeal property of the tramway company. As pointed 
out by the Indian Courts, to fix the date of the execution of the convey- 
ance would lead to great practical difficulties. The profits would vary 
from day to day, and the average profits for three years could never be 
ascertained. As to track rent, it was expressly agreed between the 
company and the Corporation that the com] auy would continue to 
work the tramways pending the ascertainment and payment of the 
purchase-money on the underetanding that they received '' the income 
and profits of the tramway business during snch period." So long as 
the comy any took the protits they must pay the ordinary expenses of 
working. inolutling the track rent. The findiogs of their Lordships 
amounted to a dismissal of the appeal, and the company will therefore 
have to pay the costs of the Corporation. 


COMPANIES’ MEETINGS AND REPORTS 


CHADBURN’S (SHIP) TELEGRAPH. 


For the year ended March 31 last the directors report that the 
balance at the credit of the profit and loss account is £16,974. 
Managing directors’ remuneration, directors’ fees and expenses, and 
depreciation on properties and plant absorb £7,998, leaving £8,976. 
From this amount £5,400 must be deducted, being dividends which 
have been paid at the rate of 6 per cent. per annum on the preference 
shares, iod. an interim dividend of 6 per cent. per annum on the 
ordinary shares, leaving £3,576. This sum, together with a balance 
carried forward from last year, makes a total of £10,926 to be dealt 
with. The directors propose to pay a dividend on the ordinary shares 
of 12 per cent. per annum, less income tar, for the half-yesr ended 
March 31, 1904, making, with the interim dividend already paid, a 
dividend of 9 per cent. per annum for the 12 months, carrying forward 
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a total balance of £7,526, The directors have thought this a favour. 
able opportunity to write off & larger sum than usual under the head 
of depreciation in reduction of the amount appearing in the balance- 
sheet for goodwill, patents, etc. 


GEORGE M. CALLENDER AND CO. 


The report for the year ended March 31 last, to be submitted to the 
meeting on the 14th inst, shows a trading profit of £10,371 and a 
balarcs at credit of profit and loss of £8,641. From this must be 
deducted managing directors’ salary, £1,000. and income tax, £166, 
also dividend on preference shares ot £1,100, leaving an available 
balance of £6,365. Itis proposed to pay a dividend on the ordinary 
shares at the rate of 8 per cent. per annum, whereof 4 per cent. has 
bee1 paid, to write off preliminary expenaes £1,100, and to carry 
forward £1,548. The new works st Bow have been in operation for 
six months, and the saving effected for this period has amounted to 
£1,252, re eg the difference in the price "er rade to the 
Callender Gable and Construction Company, Limited, by the vendor 
under his old arrangement and the actual cost to this Company in 
manufacturing the materials iteelf. The wet weather of the last six 
months has materially interfered with outside work and increased the 
cost. A large number of epecifications and orders are in hand, 
so that the, prospects for next year are encouraging. The Con- 
tinental business bas be«n started, and in view of the fact that 
most European countries have a heavy protective duty it has 
been found impossible to export from England. The directors 
bave, therefore, thought it advisable to start sub-companies, 
and as a first step towards carrying out this idea they propose to 
trant fer the concession for manufacturing the materials in the various 
countries in Europe to a new company to be called George M. 
Callender Continental, Limited," full particulars concerning which 
will be laid before the shareholders at the meeting. The amount of 
capital required for this company will be small, and it is proposed to 
keep it entirely in the hands of the shareholders of George M Oallender 
and Co., Limited. The first sub- company, which relates to Italy, has 
been arranged on satisfactory terms, and it is hoped that the work 
will be started there before the end of June. The reason for separating 
the Coatinental business is that a certain amount of money will be 
necessary to start and develop there eub-companies, for it is hoped 
that in the majority of cases (as in the Italian company) the bulk of 
the capital will be toand locilly. It is the directors intention to pro- 
ceed very slowly with the formation of there companies in the first 
case, so as to ensure that each ore of them is started on a proper 
footing, and will have every prospect of being placed on a paying basis. 


WEST AFRICAN TELEGRAPH. 
The report of the dir«ctors for the year ended Dec. 31 last states 


‘that the revenue amounted t) £62,514, from which are deducted 


£15,578 for the ordinary expenses and £9,809 for expenditure relating 
to repairs of cables, leaving a balance of £37,127, to which is added 
£1,238 brought from the preceding year, making a total available 
balance of £38,365. The sum of £1,459 has been provided for income 
tax, £25,000 transferred to general reserve fund, and an interim divi- 
dend of 1 per cent., abso: bing £2,510, was paid in January last. The 
directors recommend the payment of a final dividend of 6s per share 
(free of income tax), making. with the interim distribution, 4 per cent. 
for the year, the balance of £2,663 teing carried forward. 


NEW COMPANIES REGISTERED. 


“Vernon” Mechanical and Electrical Registers, Limited. — 
Capital, £25,000. Otjects: to acquire the various inventions of 
Albert Marsh relating (inter alia) to delivering, receiving, and 
registering tickets and checks with the British. American patents and 
rights obtained or applied for in respect thereof, to adopt an agree- 
ment with the said A. Marsh and 8. Ford, and to carry on the 
business of manufacturers of and dealers in mechanical and electrical 
indicating and registering appliances, turnstiles, gates, tickets, and 
checks, etc. Registered office: Eldon-street House, E.O. 

Penmachno, Corwen, and Bettws-y-Coed Light Railway 
Company, Limited.—Ospital, £3,000. Objects: to construct or 
acquire light railways and tramways in the counties of Carnarvon, 
Denbigb, and Merioneth, or elsewhere, to equip, maintain, and 
work the same by horse, steam, electrical, or other animal or 
mechanical power, and to carry on the business of railway and 
tramway proprietors, etc. | 

Telephos, Límited.—Oapital £10,000. Objects: to adopt a 
certain agreement (the parties to which are not named), to acquire 
the property mentioned therein, and to carry on the business of 
suppliers of electricity, electrical and mechanical engineers, manu. 
facturers and dealers in electrical, magnetic, telegraphic, telephonic, 
and other apparatus and appliances, etc. 


Liens Registered. 


British Eleotric Calibrated Fuse „ Limited, London, 
E.C.—Lien registered May 18, for £300 5 per cent. debencures, part 
of £3,000 ; amount previously issued, £1,050 ; no trustees ; char, 
on the undertaking aud all the property, including the uncalled 
capital for the time being. 

Motor Agencies, Limitod.—Hegistered with a capital of £5,000 
in £10 shares. Object: to carry on the business of mo! or agents, ete! 
No initial public issue. 
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APPOINTMENTS „VACANT. 


Draughtsman, Metropolitan Asylums Board. 
annum. Applications by June 11. 

Permanent-Way Superintendent, Leeds.. Salary, £300 per 
annum. Applications by June 16. 

Assistant Lecturer in Engineering, Swindon Education Com- 
mittee. ul ry, £160 a ycar. Applications by June 11. See adver- 
tisement ia former issue. 

Charge Engineer, York. Salary, £100 per annum. Applications 
to Mr. O. A Midyley, city clectiical engineer, by 13th inst. See 
advertisement in last issue. | 

Instructors, eto., Northampton Institute, session 1904 - 5. 
Ios:ruotor in mathematics, engineering departments, salary £100 
per session ; junior demonstrator, junior technical assistant, junior 
Jectare assistant, electrical engineering department, Applications by 
June 11. See advertisement in last issue. 

Charge Engineer, Woolwich Electricity Works. Salary, £109. 4s. 
per annum. Applications by June 20. 


Salary, £125 per 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Amelia (Perugia, Spain) —Tbc Municipality require tenders for 
an electric light installation. Tenders by Aug. 18. 

Villanueva de la Serena.—The Municipal Authorities require 
tenders for the electric lighting of the town by June 25. 

Linooln.—The Corporation invite tenders fo eight electric tramcars. 
Spec fic tions, etc., may be obtained from the Electrical Eugineer. 
Tenders by 10 a.m. on June 13. 

Leigh.—The Corporation invite tenders for (1) one 350-kw. steam- 
driveu set, (2) swit hhoards. Specifications may be obtained from the 
Town Olerk. Tenders by June 21. 

Talavera de la Reina (Province of Toledo, Spain).— The 
above municipality require tenders for public lighting by electricity 
from Jaly 1, 1904, to De«. 31, 1908. 

Madrid.—The Publio Works Depa'tment invite tenders for the 
c neession of an ele:tric tramway in Bilbao, including supply of 
msterial and rolling stock, by July 6. | 

Limoges (Franoo).— Tenders are invited for lighting the town hall 
by electricity. The estimate is £600.  Tendeis by 21st inst. to 
P. éfecture de la Haute-Vienne, Limoges. 

Manchester.—The Tramways Committee invite tenders for the 
supply of car wheels and axles. Specifications, etc., may be obtained 
from the Tramways Manager. Tenders by 18th inst. 

Quantanamo (Cuba).—Tenders are required for the establishment 
and working of a telephone system. Deposit, 200dol, Particulars 
from Direction Générale des Communications, Havana. 

Almeria.—The Harbour Commissioners require a motor launch. 
The estimate is 29,000 pesetas, and the deposit required 1,450. Par- 
liculars from the Secr tery of the above. Tenders by July 6. 

Portamouth.—The Towa Council invite tenders fur pump, pipes, 
etc. Spec. fi-ations, etc., cen be cb ained at the Town Hali, Po. ts- 
mouth. Tenders by June 11. See advertsement in former issue. 

Colchester, — The Corporation invite tenders for electric light 
installation at the car depót and offices. Specifications, etc., ma 
be obtained from the Borough Electrical Engineer. Tenders by 13 
inst. 

Isle of Thauet.—The Electric Tramways and Lighting Company, 
Limited, invite tenders for 12 months'supply of electricity metere. 
Specifisations, etc., may be obtained from the Manager, Power Station, 
St. Peter's, Kent. 

Erith —The Urban District Council invite tenders for additions and 
alterations to the electric light station. Specifications, ete., may be 
obtained from the Quantity Surveyor, 12, Queen’s-road, Erith. 
Tenders hy June 13. | 

Erith.—The Urban District Oouncil: invite tenders for (1) rails, 
fishplates, and bolts ; (2) permanent-way construction. Specifications, 
etc., may be obtained from Mr. C. H. Fry, Council Offices. Tenders 
by 12 noon on July 11. See advertisement. 

Dudley.—The Electric Lighting Committee invite tenders for 
extension of offices and erection ot workshops. Specifications, eto., 
may be obtained from Mr. R. P. Wilson, 66, Victoria-street, West- 
minster, S.W. Tenders by 12 noon on June 15. 

Loughborough.—The Gas and Electric Lighting Committee invite 
tenders from manufacturers for electric cables (including laying), 
switchboard, steam, feed, blow-off, and other piping, and feed pumpe, 
including erection, by 26th inst. See advertisement. 


Maidstone.—The Electricity Oommittee of tho borough invite 
tenders for the supply and delivery of coal to their electricity works, 
Fair Meadow, Maidstone, until June 1, 1905. Specifications, eto., 
may be obtained from the Borough Electrical Engineer. 


Madrid.—The Public Works Department require tenders for the 
concession to construct ('noluding supply of material and rolling stock) 
and work an electric tramway from Sarria to the foot of Mount Vall- 
vidrera, ia the province of Barcelona, Tenders by July 15. 


Suakim —The Public Works Department require tenders for 220 
miles of galvanised wire, 1,100 yards ditto, 1,500 screws and bolts, 
6,000 insulators, 1,500 creosoted fir telegraph poles, and 3,000 oak 
poles, to be delivered at Suakim between Oct. 1 and Dec. 1. 


Manchester. —The Electricity Committee invite tenders for various 
atores for 12 months, including incandeecent lamps, rubber goods, etc. 
Specifications may be obtaiu«d from Mr. F. E. Hughes, secretary, 
Electricity Department, Town Hall. Tenders by 18th inst. 


Edinburgh.—The Edinburgh and District Tramways Compeny, 
Limited, invite tenders for 12 months’ supply from July 1 of various 
stores, including electric light supplies. Specification. ete., may be 
obtained from the office of the company. Tenders by 11th inst. 


Finchley.— The Council invite tenders for supply and erection of 
one 35U-kw. high-speed engine and dynamo combined, with spare 
armature and spere parts. Specifications, etc., may be obtained from 
the Council's Electrical Engineer. Tenders by 5 p.m. on 20th inst. 


Warrington.—The Corporation invite tenders for the supply, 
delivery, and laying of steel rail, paving, eto., forming nent 
way. Specifications, etc., may be obtained from Messrs. Preece ant 
Cardew, 8, Queen Anne's.gate, Westminster, S.W. Tenders by 12 
noon on June 14. 

Wimbledon.—The Urban District Council invite tenders for two 
water-tube boilers, economisers, feed pump, and . for the elec- 
tricity works. Specifications, etc., may be obtained from Mr. H. Tomlin- 
son-Lee, chief electrical engineer. Tenders by June 17. See advert'te- 
ment in last issue. 

Deptford.—The Borough Council invite tenders for the supply, 
delivery, and erection of (1) two 25-kw. stem dynsmos and a e. 
(3) switchboard. Specifications, etc., may be obtained from Mess 's. 
F. H. Medhurst and Lloyd, 13, Viotoria-street, S. W. Tenders before 
4 p.m. on June 21. 

Cheshire.—The Committee of Visitors of the Parkside Asylum, 
Macclesfield, invite tenders for (1) electric light wiring and fittings, 
(2) electric light plant. Specifications, etc.. may be obtained from 
M-sera, Lacey. Sillar, and Leigh, 78, King's-street, Mancheste . 
Tenders by June 20. 

Amsterdam.—4À dispatch has been received at the Board of Trade 
from H.M. Uonsal at Amsterdam, reporting that on June 15 the Netber- 
lands Minister for the Oolonies will be prel ared to receive tenders for 
the supply of (569) zinced iron wire, N rinced iron supporters fur 
insulators, and other materials. 

London, E C.—The Metropolitan Asylume Board invite tenders for 
supply of builders’, engineers’, smiths’, plumbers’, tters, and 
miscellaneous ironmongery, engineering supplies, and electrical acces- 
sories. Particulars may be obtained from the office of the Board, 
Embankment, EO. Tenders by 15th inst. 


Bridgend.—The Committee of Visitors invite tenders for supply 
and erection of complete telephone and fire-alarm installation for the 
Angleton and Parc Gwyllt Asylums. Specifications, etc., may be 
obtained from Mr. W. E. R. Allen, Glamorgan County Council Offices, 
Cardiff. Tenders by 18th inst. See advertisement. 


Philippopolis (Bulgaria) —The Municipality require tendera forc 
the concession to instal and work the electric lighting of the town and 
electric tramways in the town and to Stanimako for 50 years. A 
guarantee of £6.000 is required. Conditions (16s.) may be obtained 
from the Municipal Secretary. Tenders by Aug. 16. | 


Stepney.—The Borough Council invite tenders for laying on a oom- 
plete electric light installation at their public baths in Goulston s'reet, 
Whitechapel, K. S,ecifications, etc., may be obtained from the 
Borough E gineer, 15, Great Alie-street, hitechapel, E., on and 
ad nae 6, between the hours of 10 s.m. and 12 noon. Tenders by 

une 20. | 


West Ham.—The Education Committee invite tenders for the 
electric wiring and fittings for an installation of electric light at the 
West Ham Park Elementary Schools, S:ratford, E. Spe ifcations, 
eto, may be obtained from Mr. W. Jacques, A. R. I. B. A., 3, Fen- 
court, E.C., before the 9th inst. Tenders by 5.30 p.m. on the 
20th inst. 

Greenwich.—The London County Oouncil invite tenders for the 
supply and erection of two continuous coal and aeh conveyors of the 
gravity bucket type, at the electricity E Greenwich, 
and for the maiutenance of the same for 12 calendar months. Specifi- 
cations, etc., may be obtained at the County Hall, Spring- gardens, 
S.W. Tenders by 10 a.m. on June 14. | 

Walthamstow.—The Urban District Council invite tenders for 
three Westinghouse gas-engines, starting appliances, ` piping and 
accessories, and three continuous-current dynamos, and a spare 
armature with usus] measuring instruments and switchboards to take 
the same. Specifications, etc., may be obtained from Mr. J. Enright, 
68, Lincoln’s-inn-fields, W.O. Tanders by 5 p.m. on 23rd inst, 


Erith. —The Urban District Council invite tenders for a steel trough- 
floored road bridge, with brick and concrete abutments, etc., over the 
South-Eastern and Chatham Railway at the Lower-roaü level crossing, 
Erith, together with making up the approaches, fencing, kerbing, etc. 
Sp-cificativns, etc., may be obtained from Mr. Charles H. Fry, clerk 
à the Council, District Oouncil Offices, Erith, Kent. Tenders by 

une 13. ” 

Madrid.—Tenders for the concession for an electric tramway from 
Uheda to Santuario de la Yedra, in thc province of Jaén, will be 
adjudicated on June 20 next. Persons desiring to tender must present 
their offers, with a document showing that £79 has been deposited. 
The adjudication of the tenders will turn in the firet instance on a 
reduction of the tariff for the conveyance of passengers and goods by 
this electric tramway, as set forth in the Gaceta. The full conditions, 
together with a partial translation, as supplied by the British Embassy 
in Madrid, may be consulted on application at the Oommercial 
Intelligence Branch of the Board of Trade. 


Madrid.—Tenders are required for the maintenance, prescrvation, 
and working of the submarine cables at present in use between Cadiz 
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and Teneriffe, ss well as certain inter-insular cables in the Canary 
Islands, for the laying of three new cables—one between Barcelona and 

allorca, another between Tangier and Ceuta, and another between 
Charafinas and Nemours—and also for the repair of the present cable 
between Tangier and Tarifa. Tenders for these contracts will be 


received up to June 14 at the office of the Directorate-General of 
elegraphs, 10, Calle de Oarretas, Madrid. A deposit of 


Posta and 
£2,860 is required. Specifications of the cable required is given in 
the Gaceta of April 16. which may be seen on application at the Com- 
mercial Intelligence Branch of the Board of Trade, 50, Parliament- 
street, 8. W., any day between the hours of 10 a.m. and 5 pm. 
(Saturdays, 10 a.m. to 1 p.m.). 

Reichenberg (Austria Hungary).—The project for the est«blish- 
ment of a central distributing electric power and light plant ia the 
Rvichenberg land district has taken definite form. Tre territory 
iec'uded is about 10 miles square, and 24 towns and villages have 
joined ia the movement and subscribed to the capital stock. Some 
10 more are expected to join. Tbe population of the distriot, exclusive 
of Reichenberg, is about 60.000 Stock is subscribed at present to the 
amount of £40,000, and this it is proposed to increase to £80,000 


The principal purpose of the corporation will be the distribution of 


electric light and power, with the possibility of installing and working 


a system of suburban electric tramways. Tramway and light franchises 


for the city of Reichenberg are at pre-ent owned by private corpora- 
tions, and at their expiration it has been generally supposed that the 
city would take over and conduct the enterprises. Negotiations are 
pending, however, which may change the situation in this respect. 
Oommun‘citions regarding equipment, eto., may be addressed to 
direstors Alfred Ginskey, Maffersdorf, and Dr. Richard Pirk), 


Reichenberg. 
RESULTS OF TENDERS. 


Colchester.—The Oouncil have accepted the tender of Messrs. 
Mather and Platt to supply and fix a 360-kw. dynamo for £840. 

Torquay.—The tender of T. L. Hardiog and Oo., Market-street, 
has been accepted for the equipment of the Imperial Hotel for electric 
lighting. 

Sunderland.—The Electricity Committee recommend the aczept- 
ance of the tender of the Electrical Company of Berlin for the supply 
of rubber cables. 

Middlesbrough. — The Electric Lighting Committee have accepted 
the tender of Mr. McNaughton, at £3,370, tor the buildings and 
superstructure of the new electric lighting station. 


fifracombe.—The electric light company’s estimate for illuminating 


the outside of the pavilion, including the laying of the cables and all 
fittings, at £140, has been accepted by the Oouncil, 

Acton.—The Urban District Council have placed with the St. 
Helens Cable Company, Limited, Warrington, an order for the supply 
of dialite insulated cables, etc., amouuting to £31,536. 

South Africa.—The tender of the Hart Accumulator Company, 
Limited, Scratford, hes been accepted for the supply of a storage 
battery of 256 central-station type cells required by the Town Council 
of Aliwal North, South Africa. 

Aston.—The Town Council have accepted the tender of the 
Electrical Company, London, for 100 extra time switches at £292. 10s., 
and for 100 meters, 59 from this firm and 50 from the Reason Manu- 
facturing Cumpany, at a total cost of £540. 

Canterbury.—The City Council have accepted the tender of the 
Western Electric Company, at £902, for the supply of cable for 
the additional feeders from the electric light works to the corn 
exchange, and from St. Martin’s-hill to Bar on Fields. 

Battersea.—The Council have accepted the tender of Graham, 
Morton, Limited, at £298, to provide seven 5owt. measuring boxes 
complete with revolving shutes, so as to connect up the coal-couveying 
plant with the coal store provided at the central electric generating 
sta ion. 

8t. Annes-on-Sea.—The Urban District Council have received the 
following tenders for the supply of leadless cable for laying solid: 
Oallender's Osble Company (accepted) St. Helens Cable (omp. ny, 
W. T. Glover and Co., British Insulated and Helsby Cables, Anchor 
Cable Company. 

St. Annes-on-Sea (Lanos.).—The Urban District Oouncil buve 
received the following tenders for the construction of a concrete tank 
foundation for a proposed cooling tower at the electricity works, St. 
David's-road North :—F. Wilson (accepted); Steeden and Oo.; J. 
Monaghan; J. Oheetham ; J. Miles, Black pool; J. Bott, Stafford; J. 
Farrell, Blackpool; R Greaves, Derby; Hodkin and Jones, Sheffield; 
Cook. Rest of St. Annes. 


Wandsworth.—The Guardians have received the following tenders 
for wiring electric bells and fire alarms at the infirmary :— 


Bakewell and Oo., King William-street (accepted) £129 10 0 
J. Wilson, North-.street, Wandeworth .. ..................... 139 7 0 
Olements, Booker, and Oo., Victoria-street, Westminster. 147 10 0 
Keeling, Teale, and Oo., Hammersmith........................ 168 10 0 
C. Ross, WalsallñàXwMkMãul l ces ce: 170 0 0 
G. and H. Turner, High-street, Harlesde n 175 14 0 
Tucker and Oo., High-satreet, Putney — .............. sese 179 10 O 
Comyn Ching and Oo., Osstle.street, Long-acre .......... - 205 0 0 
Private Wire and Telephone Installation Company, 5, 

Falmer-street, Westminster ene 216 9 0 
Electrical Engineering and Maintenance Company, 5, 

Eastcheap, E. CU P UU . 4 — 226 0 0 
E. Streather, Tamworth-· road, Oroydon......... e . 215 0 0 


Mexborough.—The Urban District Council have received tenders 
for two 100-kw. direct-driven steam sets from Mavor and Coulson,* 
Electrical Company ; Browett, Lindley, and Co. ; Witting Bros., Bruce 
-eebles, Harding-Churton, Indiarubber Company, Sunderland Forge 


Company, Bergmann, British Westinghous: Company, Thos. Parker, 
Lancashire Dynamo Company, Morley Electrical Oompany, Dewhurst 
and Co., McClure and Whitfield, Hall and Co., Pt tt Dyramo 
Company, Alliance Electrical Company, British Thomson- Houston 
Company, J. Fowler, British Electr:c Plant Company B ush Company, 
General Electric Company; Vickers, S ns, and M. xim; Electric Con- 
struction Company, Parsons, Bumsted and Chardler, Industrial 
Engineering Company; Allen, Sons, and Co. ; Mather and Platt, Inter- 
national Electrical Company, Johnson and Phil iis, Fullerton, Siemens 
Bros, Crompton and Oo., Skedding. Accepted with engines by 
Willans and R b:nson, subject to a satisfactory time delivery. 


Middlesex.—The Visiting Oommittee of Napsbury Asylum have 
received the following tenders for wiring and plain fittings required 


for about 2,500 points : 

Jones and Spence ........ sees . . £3 200 0 0 
T. Potter and Senn ES an oe ya RE pA Ee Cia 4496 0 O0 
H. H. and J. Pearson, Limited. . Z. 5,022 0 0 
Wells, Rayner, and Co. (accepted) ... 5,948 0 0 
Belshaw and Oo. ....... —————É— —— — 6000 0 0 
W. J. Fryer and Co VV 6,165 0 0 
Wenham and Waters v —— —— HH 6549 0 0 
D. Hulett and Co., Limited ........................ ã . 7062 0 0 
Strode and Oo. ................. ese C 7.287 0 0 
Simmonds Bros., Limited ......................- 7,438 0 0 
Oomyn Ching and Co Pe 7.700 0 0 
Allom Bo‚’˖õ ³ðͤA 8 3006 14 0 
Wippell Bros. and Ro0uO0=uuuu— ——P̃r y 8. 0 0 
F. Suter and Oo., Limited -———— Aa ai 9,274 0 0 
Han pton and Sons. — 11,955 0 0 


tendera for 


Iofirmary. Workhouse. 
r ERES £155 0 0 £295 0 0 
Merry weather and Sons ......... sabes T NAA 176 00 377 500 
Private Wire and Telephone Installation 
,, eh redo ré esa ieaa a Rau 82 60 302 19 0 
Electrisal Accessories Supply Company .. 11415 2 2355 17 1 
Wright Bros. and Co IU 70 0 O 210 0 0 
El ctrical Eugineering and Moiatenance 
COMPANY , E 6716 0 200 0 0 
Albany Euyineering Company ............. 60 0 0 200 0 0 
G. and H. üs. 57100 183 0 0 
Tamplin and Makoveki, Limited ............ 64 350 187 4 0 
J. Bakewell and Co., Limited .............. 7610 0 18410 0 
J, Sax and Oo., Limited ........................ 65 0 0 177 10 O 
J Bolding and Sons, Limited ............... 32 0 0 167 10 0 
de rr. ver G 52 10 0 16712 6 
Lea, Son, and Go emendis 35 5 0 125 0 0 
Veritys Limited ....................... 37 0 0 1220 0 
Donnison, Sillem, and Oo. ..................... 64 0 0 700 0 
Clements, Booker, and Co., 3, Victoria- 
street, Westminster (accepted) . 22 15 0 96 10 0 


BUSINESS NOTES. 


TRACTION. 


Bath. — Repairs to the track on Batheaston-road have been 
commenced. 

Pembrokeshire Light Railways.—Public meetings are to be held 
to discuss the proposed light railways. 

Stockton.—The Town Council have instructed the town clerk to 
lodge a petition against the Imperial Tramways Bill. 

Saddleworth and Springhead Tramway.—The company have 
abandoned the scheme of tramways authorised in 1902, 

Folkestone,—The Corporation are petitioning the Board of Trade 
for an extension of time in which to construct the tramways. 

Watford.—The company have deposited plans with the Urban 
District Council, who are considering the question of paving. 

Keighley.—The proposal to lay double lines iu the construction of 
the route from the railway station to Stockbridge has been rejected. 

Tramway Equipment.—Messrs. S. Dixon and Son, Limited, have 
registered the air-gap section insulator shown on p. 17 of their 
catalogue. = 

Wakefleld.—It is stated that a company project a line to Thwaite 
Gate, and propose to approach the Leeds Corporation with a view to 
through running. 

Perth. —It is stated that the plans and specifications for tho recon- 
struction of the tramways elcctrically have now been definitely approved 
by the Town Council. 

Bankfoot (Perth) —4A public meeting was held last Saturday, 
which supported the light railway scheme, and appointed representa- 
tives to canvass the district. 

Blackburn.—At its last meeting the Town Council adopted a 
proposal that bonuses shovld be paid to drivers with the object of 
inducing them to effect & saving in current by careful control of the 
cars. 

Tyneside Tramways — During the week one of the Tyneside 
Tramway Company's cars made a trial trip along a section of the new 
line which is being laid from the end of Aehburton-terrace, Gosforth, 
to Gosforth Park main entrance. 
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Great Western Railway.—It is reported that the Great Western 
Railway are contemplating the electrification of their branch line 
which connecte Oswestry with the main line at Gobowen. The branch 
consists of a single line three miles in length. 


Darliugton.—The first car on the new tramways carried only one 
passenger, but during the day the service was well patronised, the 
eight cara carrying 8,000 psssengera. The Cockerton route was opened 
on Saturday, aad the remainder will shortly follow. 


Willesden.—The Middlesex County Couuocil have instructed the 
e, uuty solicitor t» serve notices to treat for the property required for 
the widening of the road in connection with the constraction of a 
tramway authorised betwesn Market-place, Acton, and Willesden. 


Heywood.— At a special meeting of the Corporation Tramways 
Committee a petition from the inhabitants of Birch was presented. It 
asked that the trams should ran to the Heywood boundary at Birch. 
The petition is signed by over 400 persons. The consideration of the 
petition was left over to the next meeting. 

Raworth's Traction Patents.—Orders have been received during 
the week for ope demi-car with regenerative control for the Glossop 
tramwaye, and for three new cars (full size) for the Scarborough tram- 
ways. The number of corporations and counciis that have decided to 
introduce regenerative control is now raised to 10. 

Corwen.—The Bettws-y-ooed Urban Council, whose action in 
regard to the line to Beddgelert we have noticed, is not opposed to 
light railways in principle. They passed a resolution in favour of a 
light railway to Corwen, and have appointed & committee to consider 
the plans which the company will shortly submit. 

Crewe.—The Oorporation having received a letter enquiring 
whether they would be willing to aliow a company to obtain powers 
and const uct the tramways in agreement with the Corporation, as the 
latter had abandoned the project, replied that they had not abandoned 
but only postponed their appiication for a light railway order. 


BlackpooL—The Whitsun traffic largely exceeded that of last year, 
the record number of 61,116 passengers boing carried on one day. 
Notwithstanding this, the receipts showed a considerable decrease over 
the corresponding period of last year, due to the introduction of ld 
fares, The Corporation have now decided to revert to 2d. fares. 


Broughty Ferry.—It is reported that the Caledonian and North 
British Riilway Oumpaoies have withdrawn their opposition to the 
Tramway Bill, which will receive the Royal assent in August, when 
the work ot construction will be at once commenced. Ic is expected 
that tbe line will be ready for traffic by the beginning ot next 
summer. 


Brighton.—It is stated that a conference has taken place between 
the Mayor and Messrs. Macartney and McElroy with a view to avoiding 
farther litigation, The sum suggested in settlement is, however, said 
to have been considered quite inadequate by the contractors, and a 
considerable increase will probably be required to prevent further 
proceed in gs. : | 

Coseley.—The Distrist Council have received a letter from the 
South Staffordshire Tramway Company stating that they propose to 
close the tramway from the 15th inst., after which an inspection of the 
line would be made. It was decided that a deputation should wait 
upon the company with a view to ascertaining the future inteations of 
the company. 

Newport (Mon.).—The report of the first year’s working of the 
Corporation tramways shows total revenue £23,653, with a gross 
pront of £8,119. 16s. 8d., but of this there has to be peid to sinking 
fund and interest £7,719. 18s. 11d., leaving a net profit of £399. 
17s. 9d. The earning per mile per car is about 9d. There is no 
Sunday running. 

Curtis Tarbives for Japan.—The Tokyo Railway is constructing 
a tramway system in Tokyo which is to be operated by electricity. It 
has been cecided to use turbines for the generating plant, and the order 
has been given for four 1,500-kw. and two 500-kw. Curtis turbine units, 
together with the necessary switchgear, and 800 G. E. 54 motors for the 
«quipmeat of the tramcirs, 


Wigan.— At the last meeting of the Town Oouncil it wae stated that 
the tramway reconstruction was proceeding rapidly, and might be 
completed before the lines in Pemberton were ready. The Council are 
urging expedition with the Pemberton contractor, so that they may be 
able at least to run from Wigan to Adams Bridge, if not to the 
Pemberton terminus, at the very earliest moment. 


Colne.—The Colne and Trawden Light Railway Company having 
intimated their inteation of applyiug to the Board of Trade for a 
further extension of time in which to complete the Laneshaw Bridge 
route, the Town Council resolved to oppose. Subsequently the Council 
recsived a letter from the company's solicitors, giving satisfactory 
reasons, and it was decided not to offer any opposition. 


Parliamentary Bilis.—The London United Tramways and the 
Middlesbrough, Stockton, and Thornaby Billa have been read a third 
time in the House of Commons. The following Bills, which have 
passed the Lords, have been read a second time: Bournemouth 
Uorporation Tramways, Holywood Tramways, North Wales Electric 
Power, and Portmadoc, Beddgelert, and South Snowdon Railway. 


Hadley Castle Car Works.—It is reported that the works at 
Hadley for constructing electric cars, etc., have been purchased by 
Mr. G. F. Milne. The works were built five years ago at a cost of 
over £100,000, and were offered for sale by public auction in London 
last week, when the highest bid was £26,000, at which price the 
property was withdrawn. The price now paid for the works is very 
much in excess of this sum. l 

Bettws-y-coed.— T. thetic consideratione caused the Urban Council 
to pass a resolution at their last meeting that the Light Railway Com- 
missioners should be approached with a view to requiring the company, 
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in the construction of the railway to Beddgelert, to modify the height 
of the embankment, and to run through a tunnel at certain points, so 
as to cause as little interference with the scenery as poesible. The 
Earl of Ancaster is to be requested to support the movement. 


Wednesbury. —The company has not yet commenced the electrifica- 
tion of the service from Dudley, and the Town Council have adopted a 
resolution calling upon the company to start operations. Representa- 
tions on the subject were made to the Board of Trade some weeks ago, 
and the Town Council have written to the Board asking for a reply. 
The company state that they have given instructions to their mining 
engineer to report upon the subsidences along the line of route. 

Salford.—A resolution to reduce the number of cars in the out 
districts with a view to economy was rejected by a large majority, it 
being peinted out that such a step would greatly depreciate the con- 
venience offerad by the service. It is reported that the Oorporation 
will commence laying the tramway track between Whitefield Station 
and Unsworth boundary within & few days, and that on the com- 

BERE of that line the track for Bury Old-road to Heaton Park will 
e laid. 

North-Eastern Railway.—The electric service from Newcastle to 
Monkseaton has been opened, the system working punctually and 
smoothly. It is reported that one of the elestric cars which the com- 
pany propose to run between Hartlepool and West Hartlepool has 
arrived at the latter place, and that several satisfactory trial rune have 
been made. It is fucther stated that an electrio s rvice will shortly 
commence running from the Central Station, Newoastle, to Tyne- 
mouth, vid Riverside. ; 

London County Counoil.—The extension from the present 
terminus in High- street, Plumstead, to Abbey Wood has involved 
negotiations between the London County Oouncil and the Bexley 
Urban District Council as to the purchase of that portion of the 
Bexley tramways in High- street, Plumetead. It was arranged that 
the London Oounty Oouncil should give Bexley Oouncil running powers 
as far as Beresford.square at intervals of not less than 71 minutes, the 
Bexley Council to pay an agreed sum per car mile for the electrical 
energy. 

Llandudno.—The Llandudno and Colwyn Bay Electric Traction 
Oompany having intimated their intention of applying to the Board of 
Trade for a year’s extension of time for completion of the light railway, 
the Oouncil have resolved to oppose any extension, and to write to the 
Local Government Board claiming a proportion of the deposit of 
£3,000 made by the company as a condition of the granting of the 
last extension of time, on the ground that the Council have laid down 
plant at the elootricity works in antivipation of the requirements of the 
company under their contract. 

British Electric Car Co.—At an adjourned meeting of creditors it 
was agreed that, having heard the reports of the liquidator and the 
committee of creditors, this meeting resolves that the matter remain 
in the hands of such committee, with the request that they formulate 
a scheme for the purchase of the business, and ascertain by way of 
letter the willingness or otherwise of the creditors to subscribe thereto ; 
and if sufficient support be not obtsined, the scheme be abandoned.” 
It was stated that efforts had been made to sell the business as a going 
concern, but up to the present time without success, 

North Wales Bill.—At a special meeting of the Llandudno Urban 
District Oouncil it was resolved to ask Mr. W. Jones, M.P., the 


parliamentary representative, to take such steps as he thought 


advisable in opposition to the North Wales Power and Traction Bill 
unless the company agreed not to enter the town without the consent 
of the Council. The Oounoil object to overhead wires, and they have 
a large electric supply station of their own. The company submitted 
certain proposals for a compromise, which the Oouncil considered quite 
useless. In other parts of North Oarnsrvonshire the inhabitants 
favour the company's scheme, 

Kingsland Surface-Contact System.—This mechanically-operated 
system of energising street contacts when a tramcar is over them, has 
been laid down experimentally at Messrs. Maple's depository in 
Oamden-street. A number of representatives of municipal authorities 
have been shown the system, which was described in our columns some 
years ago. It will be remembered that with this system a mechanica! 
switch, operated by a trigger on the car, is placed under the track. 
The trigger projecta dowa into a slot, where it engages with a star 
wheel on the switch spindle. The depth of slot required is, of course, 
much lees than with the conduit system. 

Belfast.—At the last meeting of the Oorporation it was unanimously 
resolved : ‘‘ That words be added to Olause 64 enabling the Oorpora- 
tion to take out of revenue an annual sum equal to that paid to the 
Oorporation by the tramway company; and if at any time the 
accumulated surplus shall amount to over £20,000, giving the Oorpo- 
ration power to apply the money over that amount to public purposes.” 
The Oorporation will endeavour to obtain an amendment to their Bill 
on the lines of this resolution when the measure, which has already 
been dealt with by the Lords Committee, comes before the House of 
Oommons Committee. "The friction arises owing to the action of the 
Oounty Down Railway Company, and the Oorporation state that the 
rae as it at present stands is more rigorous than the '' Aberdeon ”’ 
clause. | 


Bury.—The arbitration proceedings in connection with the acquisi- 
tion of the undertaking of the Bury, Rochdale, and Oldham Tramwaye 
Company by the local authorities through whose districts the tramwa 
run were continued in London on Monday before Mr. Graham Harris. 
Mr. Platt, engineer to the Rochdale Corporation, stated in the course 
of his evidence that he considered the rails which had only been kept 
going by patching were worn out. Mr. S. B. Cottrell, manager of the 

iverpool Overhead Railway, gave evidence as to the value of the 
permanent way. He put the present value at £62,042. He had only 
allowed a life of 20 years for the rails because experienoe had shown 
that the lines in that district had not lasted longer than that period. 
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The rails were now worn out, and the engines and cars were running 
on the flanges. The proceedings were adjourned for a fortnight. 


Stalybridge, Hyde, etc., Tramways. —The Electricity Board have 
decided to inform the Ashton Corporation that the Board will be in a 
ition on the 13th inst. to run thoir own cars on the Stamford.street 
ength, and the agreement for running tbrough cars will then cease. 
The Board Me repere to run alternate cars with the Corporation on 
the terms already submitted by the Board—viz., equal service of cars, 
and each authority to take its own receipts—and failing the acceptance 
of these terms Ashton must cease running their ears to Stalybridge on 
the 12th inst. A further resolution read: ''In the event of the 
Ashton Oorporation not accepting the terme, thc sub-committee are 
instructed to make arrangements for running the Stalybridge traffic to 
Sootland Bridge via Park-road on the 13th inst." 


Poole.—The arbitration in connection with the purchase of the 
company's undertaking by the Bournemouth Oorporation is proceed- 
i The company’s claim amounts to £427,619, composed of: sum 
agreed to be paid by the Co 
company, £5,500 ; cost of Poole line, £224,800 ; estimate for increased 


traffic, £55,916 ; value of the 1903 extension order, £38,370 ; value of 
the running powers over the Bournemouth lines, £41,471; value of 
the feeding effect of the projected Oanford Oliffs tramway, £2,500; 
value of the feeding effect under the 1905 extension order, £35,550 ; 


value of the feeding effect of the projected line to Poole Quay, £4,175 


estimated value of the Ohristchurch rights, £54,750; cost of land at 


Bargates, Ohristchurch, £350; estimated value of cels traffic, 


£2,776 —less capital expenditure, £36,530. The Poole line is 31 miles 


in length. 

Newcastle. — The House of Commons Oommittec has taken 
evidence upon the inter-runnin 
the company. Mr. Wm. McLellan (the company’s engineer), Mr. 
Gerald Stoney, Mr. Stephen Sellon (consulting engineer to the British 
Electric Traction Company, who said his company had no connection 
with the Tyneside Company), and other witnesses have given evidence 
on behalf of the promoters. Mr. A. E. Le Rossignol, manager of the 
Corporation tramways, gave evidence on behalf of the Corporation, 
comparing in detail the undertakings of the Corporation and the 
tramways company. Out of an average of 40 passengerg carried per 
ear on the Wallsend route, only 10 per car arrived at the break between 
the systems, and out of that 10 only two transferred to the company's 


cars, the eight not wanting to go beyond Wallsend. The councils of 


Willington, Willington Quay, and Gosforth favour a through service. 
The committee has adjourned. iic 


Sheffield.—The tramways manager recommends that tbe service tc 


the Midland Station, which has latterly yielded average receipts of 
only slightly more tban 2d. per car mile, should be discontinued, as 


he is convinced that any service restricted to this route will not pay 
working expenses. The service he recommends for the Shorehum- 
street route, which, with the Snighill line, will be completed shortly, 
adir for the Midland Station district. At the last meeting of the 

uncil it was stated that the Tramways Committee have the pro- 
posed extension from Hillsborough to Malin Bridge in view, but do 


not propose to commence operations at present, as it did not promise 


tufficient revenue. Notice has brea published on the cars and upon 
the backs of the tickets limiting the liability for accidents to £25. A 


councillor considered this illegal, and intimated at the last meeting of 


the Oouncil his desire to be prorecutei next time he rode on a car, as 


he should refuse to produce his ticket to the inspector by way of 


protest. The chairman of the Tramways Committee thought that this 
wish could be gratified. 

Leeds.—The ‘‘split turn” syatem having proved unpopular, the 
Tramways Committee received a deputation of the employés, who 
requested that the ''double-shift " principle should be reverted to. 
The committee are making enquiries, and will hold another meeting 
on Monday. The Rawdon, Yeadon, and Guiseley Councils have 
desired a further interview with the Leeds Tramways Committee on 
the question of the extension of the city tramways through their 
boundaries, and have expressed their willingness to make some con- 
tribution towards the cost of the maintenance of the roads. The 
Leeds Committee have appointed representatives to meet a deputation 
from the Rawdon, Yeadon, and Guiseley District Oouncil, and to 
discuss the matter. The tramway project of Horsforth has not 
been abandoned. The provisional order which was obtained last year 
by the Horsforth District Oouncil for the construction of tramways 
within their area has been taken over by the Leeds Oorporation, and 
that body are only awaiting powers from Parliament to work tramway 
lines outside the city boundary before commencing the works of 
construction. 

Nottingham.— At the last meeting of the Council a recommenda- 
tion was submitted for an extension to Sneinton. The city engineer 
has prepared plans of the proposed route. There was also a pro. 
position that the construction of the tramway along Forest toad be 
commenced. The following is a summary of the revenue and expendi- 
ture for the years endiog March 31, 1903 and 1904, respectively: total 
receipts, £115,223. Os. Id. (£128,205. 58.); total expenses, £60,873. 
Os. Od. (£71 258. 15s. 2d.); interest on stock and loans, £13,664. 
ls. 5d. (£15.335. As. 10d.) ; contributions to sinking fand, £5,830. 
18s. 4d (£5 830. 18s. Ad.); instalment for repayment of loans, £2,666. 
138. Ad. (£9,297. 5*. 10d.) ; contribution in aid of rates, £18,000 
(£13.000); transferred to reserve fund, £12,984. 3s. 10d. (£13,482. 
Os. 10d.). It appears that the cars ran 2,512,000: miles, an increase 
of 394,7994 miles over the previous year ; but, in consequence of the 
bad weather and the increased miieage run by the cars owing to 
p services, the average receipts fell from 13:06d. to 12:24d. per 
mile, notwithstanding that there was an increase in the receipts of 
£12,982, 4s. 11d. 

„Glasgow. The Caledonian Railway Company have now decided to 
isane cheap weekly season tickets to the suburbs, The zone system of 


ration under the agreement with the. 


uestion between the Corporation and 
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season tickets is being tried experimentally, and, commencing on the 
6th inst., the tickets are issued between Glasgow and Oambuslang 


at fares of 28. 6d. first class and 1s. 6d. third class. Similar tickets 
are aleo to be issued between Port Glasgow and Greenock and Gourock. 
The districts selected are well suited to the test. The laying of the 
tramway lines in Finnieston-street, North-street, and Sc. George's. 
road, forming a cross connection between Keppochhill-road and 
Stobcroes Ferry at the foot of Finnieston-street, is nearing completion, 
the only piece of work remaining to be done being the junction at 
St. George's Oroes. Meantime, a portion of the route will be opened 
for traffic. The official statement of the working for the past year, 
which has just been issred, shows: passengers carried, 188,962,610— 
an increase over the precediog year of 11,785,060; car 1 
16,285,654 miles — increase, 2, 176, 901; traffic revenue, £717,893. 
4s, 2d. —inores se, £64,693. 6s.; average traffic revenue per car mile, 
10:58d.—deocresse, 61d.; and average track mileage open during the 
year, 135 mil: s—increase, 16 mils. | 

ham.—The report of the Tramwaye Committee recom. 
mends that they be authorised to promote a Bill in Parliament in the 
session of 1905 to enable the Oouncil to construct tramways along the 
16 different routes mentioned in the report. It is proposed to take 
powers to construct the tramways for any form of electrical or 
mechanical traction. The total length of tramways now proposed, 
reckoned as single track, is about 394 miles, and the cost, if 
constructed on the electric overhead system, is estimated at 
£295,000. The sum is exclusive of the cost of street widening, 
power sheds, depóts, or rolling.stock. The committee are unable 
to report at present 3s to the cost of tbe necessary street widen- 
ings. This will be brought before the Oouncil at an early date, 
but as a general principle they consider that where a widening is 
wholly for the purposes of tramway extension the cost should te 
charged to that department. Where, however, a street widening is 
probably anticipating or extending a pubiic works improvement, they 
suggest that the cost should be apportioned between the public works 
and tramways department. The cost of the extension of the tram. 
ways in Ooventry-road was £7,610. 17e. 5d. The estimated cost of 
the alteration of the Small Heath route, as approved by the Coancil 
at the last meeting, based for the moet part upon actual tenders, is 
£32,000, and the committee recommend that the Finance Committee 
should be instructed to borrow these amounts. 


Aberdeen. —At the last meeting of the Town Council the Tramways 
Committee reported that they bad under consideration a yas by the 
burgh surveyor as to the condition of the permanent way of the track 
between Merkland.road and the Bridge of Don, aud also between 
Bloomfield-road and the Bridge of Dee. The coet of doubling the line 
between Merkland-road and Bridge of Don for permanent way was 
estimated at £12,800, and that between Bloomfield-road and Bridge 
of Dee at £7,150. The committee recommended that these two 
sections of the lines should be doubled, the cost, as estimated, being 
£19,950. In connection with the doubling of the line on the Bridge 
of Dee section, it was pro d to lower the road at Holburn-street 
Bridge to tbe extent o 2h. n with tbe view of enabling cars wi h top 
covers to pass under the railway bridge, the estimated cost being 
£350. The cost of the alteration of the overhead wiring will be £500. 
For the 52 weeks ended on Saturday last the revanue from passenger 
fares amounted to £62,794. 10s. 4 ., compired with £50 003. 6s. Id. 
for 52 weeks last year, being un increase ot £12 791. 48. 3d. For the 
same period the expenditure on electricity and weges amounted to 
£26,550. 3s. 3d., against £15 120. 6s. lld., beiog an increase of 
£8,409. 165. 1d. For the three days not included in the official 
return the additional income may he set down at about £500, and the 
expenditure at about £250. Besides the charges for electricity and 
wages, the department has to provide for maintenance and repaire, 
general charges, and depreciation, which last year amounted to over 
£9.000, when the bilance osrried to next revenue account was 
£23,414, The estimated income for the year just closed was £63,700, 
and the estimated expenditure under all the heads, including deprocia- 
tion, interest, and sinking fand, was £48,958, leaving a balance to 
renewal account and reduction of capital of £14,262. 


LIGHTING AND GENERAL. 


Wednesbury.—4Applications for 1,000 lamps have already been 
received. 

Camborne.—The Ucb in Electric Supply Company sro carrying out 
extensions to their mains. 

Maidenhead.—The borough surveyor is about to report as to the 
cost and type of dust destructors. 

Warrington.—Sanction has been received to the borrowing of 
£5,000 for purposes of electric lighting. 

Cheshunt. —The Urban D.striot Council are taking sters to obtain 
telephonic communication, call office, etc 

North Wales Electric Power Bill.—This Bill was read a second 
time in the House of Commons on Tuesday. 

Bexhill.—The engineer is ahont to lav a cable to the sewage lift at 
Little Common at an estimated c:st of £380. 

Dawlish.—The amended agreement with Messrs. Orompton and Co. 
has been adopted by the Urban District Council. 

Stockport.—The price of current is now 4d. per unit for lighting 
and from 14d. to 5d. per unit for power purposes. 

Paignton.—The old mill buildings are to be utilised as a generating 


station in connection with the new electric light scheme. 


Rotherham. —Sanction has been received to the application of the 


Corporation to borrow £14,670 for electric light purposes. 


Longton.—The output of electricity during May was 6,971 anita, 
being an increase as compared with last year of 20 per cent, 
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Huutington.—A telegraph line is to be laid to Huntington, which 
lies about the same distance from York, Harby, and Strensall. 

Commercial Cable Co.—The directors have declared a quarterly 
dividend at the rate of 8 per cent. per annum, payable on July 1. 

Aspull.—The District Council are corresponding with the Lancashire 
Electric Power Oompany regarding the proposed charges for electric 
current. 

Carnarvon.—Sanction has been received toa loan of £17,000 for 
the purpose of supplying the town with a scheme of electric lighting 
and power. 

Southend.—The demand for electricity for lighting pur 
increasing so much that additional machinery is being put 
the Corporation electricity works. 

Liverpool —The Dock Board have decided to spend £1,500 on 
electric l:ghts st the new Brunswick Dock river entrance and at the 
100fr. passages to the Ooburg Dock. 

Erith.—The following have been appointed members of the Electric 
Lighting and Tramways Committee: Messrs Johnston, Masson, Stall- 
wood, Everett, Grey, Vickery, and Wren. 

Newoastle, —It has been decided to allow the lighting of Welbeck- 
road by means of overhead wires, The permit ia limited to five yeare. 
A number of 120-o. y. lampe will be installed. 

Nelson. —Applications for the supply of electricity for motive power 
to mills are being investigated. The rent charged for electricity 
meters has been reduced from 2¢. to ls. per quarter. 

Poplar.— The Borough Council have decided to apply to the London 
Oounty Council for permission to raise a loan of £59,000 for the 
purpose of extending their electric lighting installation. 

Langdon-Davies Motor.—This company have standardised single- 
phase alternate-current circuits having a periodicity of 60, and have 
issued a small liat giving prices from 4 b.h.p. to 6 b.h.p. 

Luton.—The Electric Lighting and Power Oommittee are about to 
expend £870 for extensions of cable to enable them to carry out an 
agreement with the Vauxhall [ron Company for supplying energy. 

Barrow.— Application is to be made for farther borrowing powers 
to the extent of £35,000 iu order to provide for extensions t^ plant. 
A reduotion in the price of electricity to 44d. per unit to dwelling- 
houses is proposed. ; 

Dudiey.—The Tramway and Lighting Committee's report for the 
past month shows that 151,075 units were generated at the power 
station. Of this amount the tramway company took 85,124 units, 
and 226 private consumers 29,880. 

German-Dutch Cable.—A syndicate is being formed with the 
object of laying the projected German-Dutch cable to connect the 
Dutch East Indies and the Pelew Islands with Shanghai and the 
American cable to the Philippines. 

Worthing. — Sanction has been obtained to a loan of £5,600 for the 
provision of a refuse destructor, and the surveyor is about to prepare 
the necessary detailed plana, sections, and specifications for the same 
with a view to inviting tenders for the work. 

Maidstone.—The Urban Distriet Council have sgreed that the 
following charges be made to the Light Railways Oommittee for the 
supply of energy: for first 200,000 unite, 2d. per unit; for second 

,000 units, Iid.; beyond this amount, 14d. 

Bo'ness.—4At a special meeting of the Town Oounocil last week it 

was decided to instruct the electrical engineer to get statistics from 
les who have producer-gas plants in use, and lay that and other 
information before a fature meeting of the Town Council. 

Mansfield Woodhouse and Sutton-in-Ashfield.—The Bill con- 
taining the orders authorising the Urban District Oouncils of Mansfield 
Woodhouse and Sutton-in-Ashfield to supply electricity within their 
respective districts has passed the Examiners of the House of Commons. 

Eoocles.— We understand that the arc lamps for which borrowing 
powers are sought have already been erected, the committee fearing 
that an accident might occur for want of light. The loss on the elec- 
tricity account has been reduced from £476 in 1902 to £257 last year. 

Maoclesfield.—The Town Council have resolved that the considera- 
tion of the question of erectiny an electric lighting installation in the 
borough be deferred until the chairman has prepared for submission to 
the committee the details of the proposed scheme now outlined by him. 

Perth. —The Electricity Committee of the Town Council on Tuesday 

ed to recommend the Oouncil to introduce a fan to improve the 
draught in the flue at the electric works, it being expected that a 
considerable saving would be effected in the quantity of coal used at 
the station. 

Sleaford.—The last report of the Electric Lighting Committee 
shows that the expenditure on the capital account amounts to £9,043. 
The total expenditure was £487 and receipts £1,129, showing a gross 
profit of £642, On the net revenue account there was a balance of 
profit of £204. 

Stroud.—The National Telephone Company have commenced 
laying underground wires, The Bill to confirm an order to enable the 
Gloucestershire Electric Power Company to supply electricity ia the 
districts of Stroud, Nailsworth, and Dursley, has passed the examiners 
of the House of Commons. 

Cheltenham.— Wo understand that the Town Council will ask the 
president of the Institution of Oivil Engineers to nominate an expert 
to investigate the working of the lighting undertaking, and to report 
as to its management. Sanction toa loan of £4,132 for purposes of 
electric Jighting has been received. . 

Caerphilly.—A Bill to confirm Caerphilly electric lighting pro- 
visional order made by the Board of Trade has passed the examiners in 
the House of Commons. The Barry Railway Company and the 
Rhymney and Aber Valleys Gas and Water Company will oppose the 
order when the committee stage is reached, 


es is 
own at 


Hastings.—The Council are purchasing 20 10-ampere meters at 
£3. 5s., 20 25-ampere meters at £3. 10s. each, and 10 50-ampere 
meters at £3. 15e. each, from Messrs. Ferranti Limited, of Hollin wood, 
Lancashire, subject to the conditions providing for the maintenance of 


the meters in working order for a period of three years. 


Sunderland.—The Electricity Committee after considering the 
Electric Lighting Bill, which will repeal the Aot of 1888 and give 
private companies and other authorities outeide municipal authorities 
power to apply for land inside the borough, etc., have decided to 
recommend the Council to oppose the Bill at the next m-eting. 


Rhodes Electrical Mfg. Co.—The directors have declared an 
interim dividend for the half-year ending May 31, 1904, at the rate of 
6 per cent. per annum (or 7;d. pe share) on the ordinary shares of the 
company. Oheques for the dividend will be posted on or before 
Jano 15 next to all shareholders registered on the company's books on 
Ist inst. ; 

Redditch.—The works manager has received applications for the 
eupply of a large amount of power from a firm in the town. It involves 
an increase at once of 175 h.p., to be increased gradually up to 500 h. p. 
Bteam has been adopted for the generating plant, and an offer for the 
lease or transfer of the undertaking to a private client has been 
declined, 

Bradford.—The profits of the Bradford Oorporation electricity 
department show a balance on the right side, although the committee 
has been charged with £1,000 for town hall administration expenses, 
which did not appear in last year’s accounts. The receipts in excess 
of payments for the year ending March 31, 1903, were just short 
of £400. 


Penge.—A letter from the Beckenham District Council asking upon 
what terms the Council would sanction the extension of the Beckennam 
electric lighting cable from the parish boundary along the Beckenham 
road in order to supply the Orystal Palace Park-road, which is iu the 
Beckenham district, is before the Works Committee of the Urban 
District Oouncil. | 

Lincoln.—The last gre of the eleotricity department has been 
satisfactory. If it had been a private concern, the undertaking 
could have paid a dividend of something like 7 per cent. Although 
the committee has received £793 more in sales. the increased expendi- 
ture was only about £200. The cost was 1:59d. per unit, compared 
with 1:693. last year. l 
. Blackburn.—The roe Committee have approved the recom- 
mendation of the engineer (Mr. Giles) that the charges for lighting 
and power be revised, and that meter rents be abolished. The new 
tariff provides for a uniform rate of 4d. per unit for lighting, or, at 
the option of consumers, at the existing rate of 6d. and Sd. per unit 
on the rebate system. 


Southern Nigeria. —The land telegraph line connecting Lagos with 
Foreados, Southern Nigeria, is to be completed and 9 for tra ſſio 
in about a week. Old Calabar, the headquarters of the Southern 
Nigeria Government, has also just been connected by telegraph with 
England, the first meessge having been reveived in Liverpool from Old 
Oslabar on Monday last. 

Rand Central Electric Works.—A cablegram from Johannes- 
burg, notifying the result of working for the month of May in 
the Financial Times: Kilowatt-hours generated, 968,680 ; yielding 
a gross revenue of £8,500.” (Office note.—For the corresponding 
period of last year the result was: kilowatt-hours generated, 670,635 ; 
yielding a gross revenue of £6,006. ) 

Colehester.—The committee have adopted a reduction in the 
charges of current for motor purposes, as follows: up to 100 units 
per quarter, 4d. per unit; 100 to 500 units per quarter, 23d.; over 
500, byd. The following statistics are reported: output iu units 
during April, 1904, 25,505; 1903. 20,082; 1902, 12,849 ; number of 
8-c.p. lampe, 24,917, 22 527, 15,640. 

Dever.—The Local Government Board having been informed that 
the Oouncil are considering a scheme for free wiring, and if adopted 
proposes to apply for a loan for that purpose, have replied that they 
are willing to consider the question of sanctioning a loan to cover 
estimated prospective expenditure for three years if desired. The 
engineer is to submit estimate accordingly. 


Gorton.—Notice has been given of intention to transfer the under- 
taking authorised by the Gorton Electric Supply Order, 1899, to the 
Corporation of Manchester. The Urban District Oouncil will reserve 
the right to purchase at the end of 21 years, computed from March 31, 
1905, or at the end of any subsequent period of five years, upon the 
terms of Section 2 of the Electric Lighting Act, 1888. 


Birkenhead.—The Town Council have now decided to obtain 
powers to the loan of £20,000, referred to in our issue of May 13, for 
the cables, meters, and other ecrvice materials required in the next 
three years. The report of the borough treasurer upon the revenue 
accounts of the electricity supply undertaking for the year ending 
March 31, 1904, shows an available balance of £1,386. 


Middlesbrough.—The electric lighting department is showing very 
satisfactory progress under Mr. H. M. Taylor, the electrical engineer. 
The revenue has increased by 100 per cent., while the cost has only 
increased by 50 per cent. The charge per unit is very low compared 
with other similar undertskings in the country. Last year's net 
prefit was £534 as compared with a net deficit of £405 in the previous 
year. 


Wrexham.—The electrical engineer has placed the following figures 
before the Electricity Supply Committee: connections and supply 
used for tramways, April, 1904, 11,505; April, 1905, 11,050; used 
for light and other purposes, 22,655 ; April, 1905, 18,104 ; units geoe- 
rated, April, 1904, 34,138; April, 1905, 29,154; new consumers con- 
nected, April, 1904, 2; April, 1905, 5; total number of consumers, 
April, 1904, 155; 1905. 129. 
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Exmouth.—The Electric Supply Corporation, Limited, propose to 
ask the Board of Trade to extend the time of the order. They have 
informed the Oouncil that all arrangements had been made for the 
capital necessary for carrying out the Council's undertakinge, and they 
had decided to purchase a site for the generating station. The designs 
for the station were being prepared, and, together with those fer the 
mains, would be forwarded in due course. 

Leek.—The electricity generating station was formally opened last 
night. The 5 are invited to inspect the works to-day and 
to-morrow. small exhibition of fittings, radiators, motors, etc., is 
on view in full working order and driving various machines, All oon- 
sumers whose premises are wired for electricity were supplied from 
6 p.m. on the opening day until 12 midnight free. A searchlight 
1152015 also took place between 9 and 10 p.m. from tlie Black's Head 

otel. . 

Stourbridge.—The Midland Electric Company have offered to 
accept from the Council a notice of six or twelve months to discontinue 
the supply, and further, should notice to discontinue the supply be 
given, e company would take over all motors and arc lampe on a 

is of 10 per cent. per annum reduction on the net cost, and all 
motors at a reduction of 5 por cent. per annum on the cost. The 
Oouncil at their last meeting agreed to take the electricity in bulk for 
the compulsory area stated in their provisional order. 

The Government and Telephones.—The Postmaster-General on 
Monday said, in reply to a question, that negotiations with the National 
Telephone Oompany on the subject of the purchase of their syetom 
were not concluded, and while they were still in progress it could 
hardly be expected that he should make any declaration of the intea- 
tions of the . as to terminating the company's license by 
notice, If any arrangement was come to, he had every intention to 
fulfil his promise to bring it before Parliament for approval. 

Belfast.—Subject to confirmation by the Council, the following 
charges for electricity for lighting purposes will come into operation 
from and after July 1: s uniform rate of 4d. per Board of Trade unit 
for all clastes of lighting, subject to the following scale of discounts 
if payment be made within one month after the end of the quarter: 
one to 1,000 units per quarter, 24 per cent. discount ; 1 000 to 1,500, 
b per cont., rising by an additions! 24 per cent. for each 500 until 
5, units per quarter are reached, when the discount will be 
25 per cent. 

Stock Exchange.—Tho Stock Exchange Committee have ordered 
Eimurdson's Electricity Corporation, Limited, further issue of 20 000 
6 per cent. cumulative preference shares of £5 each fally paid, 
Nos. 50,001 to 70,000, and a further issue of £31,467 4% per cent. 
first mortgage debenture stock (redeemable), to be quoted in the 
Official list. Applications have been made to the S:ock Exchange 
Oommittee to appoint a special settling day in and to grant a quota- 
tion to the Metropolitan Electric Tramways, Limited, £350,000 
44 per cent. debenture stock. 

Bootle.—The Electric Power and Lighting Committee have decided 
that for power purposes electricity be supplied on special terms under 
a formal agreement. With regard to wiring houses, the town clerk has 
been asked to report upon a report recommending that the Corporation 
should offer to instal and fit complete six lights in not more than four 
positions in eacb, of not less than six adjacent houses, the work to be 
executed on spplication by the owners under contract, and paid for by 
the Oorporation in the same manner as in the case of free wiring 
installations, or obtained out of the revenue reserve account. l 

York.—The City Oouncil have adopted a report of the Asylum 
Visiting Committee recommending the Council to empower them to 
put down electric power and lighting plant at the um to meet their 
requirements. The accounts for the year ended March 31 show that 
total loans to the amount of £100,850 have been sanctioned, and all 
but £7,924 borrowed. Tho revenue for the year amounted to £9,112 
of which £4 149 was transferrel to the net revenue account, leavin 
£3,799 absorbed by inter.st and sinking fuod. and £560 transferr 
to ae fand. The accounts after these transfers show a deficit of 
14s. 54. 

Sootch Electric Lighting Orders.—The Glasgow Corporation have 

titiuned egainst the Barrhead electric lighting provisional order, 
Lanark County Council against the Bothwell order, Glasgow Co: pora- 
tion and R-nfrew Oounty Council against the Eastwood and Oathoart 
order, Renfrew County Council against the Johnstone order, Dum. 
barton County Council and Glasgow Corporation against the Kilpatrick 
order, Renfrew Oounty Council and Glasgow Corporation against the 
Renfrew order, and Airdrie, Coatbridge, and District Water Trustees, 
Glasgow Oorporation, and Lanark County Council against the 
Shettleston order. 

Portsmouth Dockyard.— The work in connection with the light- 
ing of Portsmouth Dockyard by electricity has recently been begun. 
Some vacant land close to the present electrical shop is now being 

repared for the erestion of the main generating station, and official 

ouses, as they become unoccupied, are being taken in hand and wired 
for electric light. The whole of the electrical part of the improve- 
menta will be under the supervision of Messre. Prec:e and Oardew, 
consulting electrical engineers to the Admiralty, and tbat of the 
buildings under Major J. Davidson, R.E., superintending engineer ef 
Portsmouth Dookyard. 

Chiswick Telephones.—With regard to au application received 
from the Postmasier-General asking permission to erect telephone 
poles, it has be- u decided to request the department to put the lines 
underground. The question of tariffs was discussed at last week's 
Council meeting, and the ld. zone system was otjectrd to on the 
ground that while in Ohiswick they could call up a residept at its 
extreme end for Id., when they ewlled someone up a few yards away, 
but just over the border into Hammersmith, they had to pay 2d. It 
was to suggest to the Postmaster-General that the rate should 
be 9d, each for the first 90 calls and 1d, each afterwards, 


and 2,727 8-c.p. lamps were pat in, 


Municipal Electrical Undertakings.—The Police and Sanitary 


Regulation Oommittee of the House of Commons (Sections A and B) 
had under consideration on Monday and Tuesday, in the Leyton Urban 
District Council Bill and the Swindon Corporation Bill, the application 
i rige is known as the '' Bermondsey " 
takin 


Mr. 
application heing made to the committee (Section B) presided over by 


ause to the electrical under- 
of municipal authorities. The committee (Section A), of which 
rrie Grant was the chairman, refused the clause. Ou a similar 


Mr. F. W. Wilson in connection with the Swindon Corporation Bill, 
the committee declined to put the clause on the Corporation. 


Exeter.—The Electric Lighting Oommittee have reported to the 
Council that it is desirable, in the intereste of the undertaking, to 
establish a central enquiry office and showroom in the city, and to 
appoint a business manager and canvasser, who should be provided 
with an office. In regard to the question of introducing turbines for 
the generating machinery for the tramway supply, the electrical 
engineer having reported that there would be no economy in the 
working of a stesm-turbine of less size than 500 kw., the committee 
resolved that tenders be invited for a ee ees vertical enclosed : 
engine of a similar type to those already installed in the electricity 
station. 

Sheffield.— Alderman Styring, on the electric light minutes being 
brought forward on Wednesday, said the result of the last year's 
working was fairly satisfactory. The revenue. showed an increase of 
about £10,000 on the preceding year. When the Corporation purchased 
the undertakiog in 1898 the revenue was £19,038, and it was now 
three times that amount, last year being £57,100. The surplus for 
the year was £5,430, and, having regard to the increased interest and 
sinking furd, that was a better result than was anticipated at the com- 
mencement of the year, The total accumulated surplus now stood at 
£21,002 He hoped shortly to be able to announce the date for opening 
the new power-house. 


Tanfleld.—The surveyor is about to furnish data respecting the 
posce cost of providing a power station to supply the whole of the 

anfield area with electric light, giving an estimste of the cost of land, 
house, plant, erecting. fixing, etc., of a power station complete, to 
combine public and private lighting. Mr. McCartan’s opinion is to be 
obtained to ascertain the legal position of the Council together with 
that of the Cleveland and Durham and the Northern Oounties Elec- 
tricity Supply Company relative to the supply and dietributiou of 
electric light. At the same time the Oleveland and Durham County 
Electric Power Company will be asked for a quotation for the supply 
of electricity in bulk. 


Torquay.—The Mayor, chairman of the Electric Lighting Oom- 
mittee, stated at the Town Oouncil meeting on Wednesday that the 
number of lamps supplied with current from the generating station 
had increased from 20,865 in 1903 to 22.176 at the present time, 
whilst the station had only power to supply 22 000. On it being 
suggested that the price should be reduced from 7d. to 6d. per nnit, 
and also that small consumers should not be charged meter rent, the 
mayor eaid the taking off of Id. from the 7d. per unit would rrault 
in a loss, but the suggestion that small consumers be not charged 
meter rent was a very good one, and he hoped the committee might be 
able at no distant date to remove the charge for meters altogether. 


Dundee.—In connection with the new electric station proposed to 
be erected in Dundee for the purpose of supplying motive power to tbe 
milla and factories of the city, the Dundee Advertiser understands that 
the preliminary arrangements have now been completed, and that steps 
will be taken on an early date to bring the matter before the Town 
Council with the view of coming to an agreement, with that body before 
applying to Parliament for a provisional order. The proposal is to 
erect a station in the vicinity of the harbour, and lay the cables through. 
the streets to all parte of the town. It has been decided to retain the 
present flat rat s The electric ty accounts show an inoresse of revenue 
amoun'iag to £4,000, and. iu consqu-n e, a recommendation is to be 
Mia ba the charge for current to the tramway department should 

e redaced. 


Dublin.—Since sanction was obtained to the raising of a sap- 
plemental loan of £50.700 for the completion of the city electric 
lighting undertaking, and the intimation was received frem the Board 
of Works that the Treasury could not advance tbe money, the city 
treasurer hag been endeavouring to raise the loan from private sources, 
Although he reseived more than one offer of the amount at 4 per cent. 
interest, he felt this was not a rate which the committee should bind 
themselves to pay for a long term. The Council have now empowered 
him to arrange with the Bank of Ireland for a loan at 4 per cent. 
under conditions wbich will enable the Corporation, should the 
market improve, to pay off the smount borrowed and outstanding at 
tbe end of two or three years, by means of a loan raised for the 
balance of the period at a lesser interest. 


Bristol—The Town Council have adopted s report in which the 
Electrical Oommittee stated that, having regard to the continual 
growth of the undertaking, they deemed it advisable that the second 
instalment of the Avonbank station should be completed, and the 
foundations for the third instalment be put in hand at once, at an 
estimated cost of £89 000, made up as follows: machinery equipment, 
£74,000; construction of foundation (third instalment), £15,000. 
In addition, they desire to provide additional mains, meters, sub. 
statione, transformers, etc., at an estimated cost of 21, 500, and they 
recommend that they be authorised to apply to the Local Government 
Board for their sanction to the borrowing of these various sums, 
amounting in the aggregate to £160,000, and that if such sanction ba 
obtained they be authorised to carry out the necessary works. 


Swindon.—The Corporation electrical works, which have now been 
running 12 months, have proved considerably more successful even 
than was anticipated. On May 30, 1903, 40 consumers were connected 
During the 12 months there hag 
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been an increase of 156 consumers, and 6,975 8 c.p. lampe put in, 
making s total of 196 consumers and 9,700 8-c.p. lemps put in. 
In addition to that there are 47 horse-power of motors in operation in 
connection with the works. There have aleo been 122 street lamps 
connected. As an instance of the progress made it msy be mentioned 
that when the works were opened 12 months ago, it was eetimated 
that it would take two years before 12,000 lampe were connected, but 
that number has been nearly reached in 12 months’ working. The 
revenue, it was estimated, shuld b» £1,000 for the first year, but 
after 10 moaths’ workiag tha revenue has reached to over £2 300. 


Crewe.—The uniform or flat rate of charge for current for lighting 
3 is to be reduced from 44d. to 4d. per unit from the March 31 
ast. The electrical engineer's report of the year's working up to 
March 31 shows a sale of 402,308 unite (170,598 to private consumers 
and 251 910 for public lighting). This means an increase of 49,080 
unite sold over the previous year, of which 38 373 were supplied to 
private consumers aud 10,707 to public lighting. Thirty new 
consumers were covnected, the total now reaching 235. The 
average price obtained from private consumers was 3˙68d. per 
unit. Last P hie the price obtained was 390d. The works costs 
have beea reduced from ‘94d. to ‘87d., aud the total costs, exclading 
interest and sinking fund, was from 1°26d. to 1°23d. per unit sold. 
The total cost, including interest and sinking fund, was 2 71d. per 
unit sold, against 2:89d. last year, a reduction of 18d. per unit. The 
surplus this year, after paying all charges, was £1,116. 1s. 


Blackheath and Greenwich District Electric Light Co.—The 
Board of Trade have approved of the Miren for the purchase of 
the undertaking of the Orystal Palace District Electric Supply Com. 
pany, Limited, and poesession of this business ia to be given to the 
company within the next few days. We have bean supplied with the 
following particulars as to the progress of the company's business during 
the present year: June 1, 1901— number of consumers connected, 
1,942 (67.451 Sop. (35-watt) lamps; awaiting connection, 115 
2,822), making a total of 2,057 consumers with 70,273 8-c.p. lamps. 

he number of lamps connected on June 1, 1904, was 18,034 more 
than at the same period of last year, being the largest iacrease in the 
history of the company. The result for the March quarter, as com- 

red with last year. ie approximately as follows: groes revenue — 
1904, £6,612 (1903, 85.00) —inorease £1,612; expenditure, £2,519 
i aaa £551; net revenue, £4,093 (£2,832) —increase 

$ i} 

Glasgow.—The Corporation have agreed to bear the cost of the 
provisional protection of an improvement of telephone apparatus by 
the assistant irae manager (Mr. Macphee) on coadition that the 
Corporation will, free of all charge for royalty, have the use of it for 
their telephone system. A minute of the telephone department has 
also been approved oontaining a statement to the effect that the chair- 
man referred to the termination of Mr. Bennett's eervice as general 
manager, and on behalf of the committee expressed their appreciation 
of the able manner in which he had discharged the duties of his offica. 
Ata vides Sun the Lower Ward District Committee of Lanark County 
Oouncil, on Tuesday. it was reported that steps had been taken with a 
view to having the telephone poles removed from the Shettleston and 
Tolletoss roads. Mr. Douglas, M.P., had brought the matter ui der 
the notice of the Postmsster-General, who replied that he couli not 
consent to the removal of the poles. It was agreed to bring th: matter 
before the County Oouncil in orJec that further action might be taken. 


Southwark.—The position of Mr. Ratherford Blaikie, the borough 
electrical engineer of Soathwark, was the eubject of an important 
discussion at last Wednesday’s mevting of the Southwark Borough 
Council. The subject came up in the form ofa report from a sab- 
committee dealing with Mr. Blaikie’s alleged mismausgement of the 
undertakiog. This report, together with Mr. Blaikie's observations 
thereon, sppoarec in extenso in our last issue. Mr. Aldermau T. 
Haynes (the mayor) presided, and there was a large crowd in the 
public gallery. Before resuming the discussion, the M yor stated that 
he had received a letter from Mr. Blaikie requesting that it should be 
read at that meeting and circulated amonget the membera of the 
Council, but he (the mayor) considered the contents to be of such a 
libellous character, that he had decidel that it should not be read. 
After a long discussion the recommendation, ‘‘ That the resident 
engineer be given three monthe' notice to terminate his appointment,” 
was agreed to, the voting being 35 for and 11 agaiust, and the com- 
mittee's report was adopted. 


Bridgend.—The electrical engineer has submitted a further report 
on the arc lamps, in which he says ‘‘ that from the date Crompton's 
man left up to the present the lamps have behaved in a satisfactory 
manner, and I have no reason to doubt but that they will continue to 
do so. It is interesting at this stage of the arc lamp question to point 
out in what manner all the trcuble with the arc lamps which the 
Council have experienced could have been avoided. There are two 
clauses which are sometimes inserted in arc lamp specifications for 
town lighting as follows: (1) ‘That lamps should be of a type which 
had been previously used for street-lighting ; (2) that the lamps should 
burn for a certain period (say, four weeke) without extinctions.’ Had 
the first clause been inserted in the Bndgend lighting specification 
the lamps would never have been installed, as alternating-curreat 
lamps of the Bridgend type had not previously been used for street. 
lighting, and if any other type lamp had been supplied the second 
clause would ensure that the lampe would burn for a reasonable period 
without extinctions, which the Council's lamps never did until they 
were re-designed, ” 

Bredbury and Romiley.— A sub-committee of the Tramways aud 
Electric Lighting Committee recently waited upon the Stockport 
Corporation Electricity Committee with regard to supplying the 
Council with electricity in bulk for power and lighting purposes. It 
was suggested that the supply might be derived from the tramway 
trolley wires, but having regard to the fact that the supply would only 


be intermittent, it would not be suitsble for shop-lighting, and very 
indifferont for street-lighting. The question of cost to the Corpora - 
tion of supplying Bredbury with electricity was considered, when it 
was pointed out by the Oorporation that it would be more economical 
to erect a small station. As regards s transfer of the order, the Cor- 
poration were not prepsred to consider it unless within a reasonable 
time it could be shown that the undertaking would pay, and they 
would require a guarantee that a sufficient number of persons would 
take the electricity. Finally, the aub-committee resolved thit as the 
Stock port e'ectrical engineer was compiliog information and figures as 
to this matter, the farther consideration of it be adjourned until they 
are received, when the sub-committee will again discuss the matter. 

St. Helens.—On Wednesday the chairman of the Electric Supply, 
eto., Committee (Alderman Beecham) said the net profit on the elec- 
trivity undertaking for the yesr had been £2,699, as compsred with 
£576 in the previous year. For the year ended March, 1903, the 
number of units sold for lighting purposes was 290 000, and last year 
it had risen to 342,000. For motor power 363.000 unite had been 
sold, against 209,000 It would be noticed that the amount of current 
sold for motors was more than for lighting purposes. For traction 
1. 387, 000 units had been sold, against 1,014 000, and the total unite 
sold had been 2,093,883, against 1,514,745, or an increase of 38 per 
cent. Against this increase the cost of prodaction had also been 
smaller, for the cost of management at the works had been less. The 
expenses of m ent had been £250 lower, and he thought the 
Council would agree with him that it reflected the greatest credit upon 
the engineer (Mr. E. M. Hollingeworth), who had held his present 
positioa only 15 months, We are informed that the works costs have 
been reduced from °64d. to ‘53d., and the total costs from 96d. to 
78 1. Part of this information appeared in our last issue under the 
heading Liverpool. 

Hull.—The Chamber of Commerce suggest that the local manager 
of the Nations] Telephone Oompany should approach the North- 
Eastern and Hall and Barnsley Railway Oompanies and ascertain if 
they would be allowed to place call boxes st the stations in the city, 
and also at the suburban stations on their system. The agreement 
referred tc in our last issue to supply energy for lighting and power to 
the North. Eastern Railway Compaay and also to Messrs. Reckitt and 
Co., is based on the fact that the points at which current is required 
are roughly 21 in number, and that these points are in most instanoes 
in close proximity to the Oorporation low-tension maios, so that a 
comparatively small outlay will be necessitated, amounting in all to 
£2,500, as alresdy noted. The agreement is for three years, and the 
Corporation are prepsred to supply not less than one million units per 
annum, at 14d. per unit for a 27 per cent. load factor, with an increase 
or a deocease of 43. per unit for each 3 per cent. decrease or inaresse 
in load fastor. It is expected that no further extensions of generating 
or transforming plant will be required during the ensuing winter to 
deal with the anticipated load for the compsny, bat it will be necessary 
during the autuma to make provision for the obtaining of further 
plant for the winter of 1905. 

St. Annes.—At the last meeting of the Urban District Oouncil, 
Oouncillor Itving, speaking on the working of the electricity works 
during the past year, ssid the worke had now been going for three 
years. The ficst year a small profit of aboat £12 was declared ; next 
year that grew to £107; aud this year they had received in revenue 
£6,992. That item was made up by private lighting, 22,180 ; £1,015 
for street-lighting ; £2,670 for traction ; and £57 from other sources, 
Against that they had to put the works coste, which came to £2,622, 
end that gave them a gross profit of £3,500. But they had to 
get rid of the interest and sinking fand, £1,718, and that left 
them with a profit of £1,582. In previous years they wiped off 
a little more than 24 per cent, but the committee thought it 
advisable not only to increase the depreciation, but aleo to work right 
off the depreciation to the extent of 4 cent. for the two 
previous yews, and if they did that it would leave them to carry 
forward with a profit for the depreciation account next year of £786. 
The consumption had been 483,992 units. They had been most 
economically worked, he thought, and they had had a very successful 
year. They hid also been able to reduce the cost of public lightiog 
from 4d. to 24d.; they had got rid of meter rents, which, he thought, 
was very oreditable in such a short period of three years. The chair- 
man, in attributing the success of these works to the engineer, Mr. 
J. H. Olothier, spoke very highly of the services rendered by him. 


Tanbridge Wells.—The annual statement of accounts for the year 
ending March 31 of the borough electricity undertaking shows that 
the loans up to date amount to £74,682. Oa the revenue acoount the 
cost of generation of electricity has been £4,983. Of this £3,699 is 
for soak and £227 for water, the latter item under the new charges 
being doubled iu the ensuing year. The cost of distribution, including 
repairs to maias, was £480, and the cost of maintaining public lampe 
£465, and of repsirs to buildings £99. Rents, rates, taxes, and 
insurance represent £381, of which the Oorporation rates alone smount 
to £216. Management expenses consist of £932 for salaries, and pro- 
portion of salaries to the general district fund £364, and stock manage- 
ment expenses £65, making a grand total of £7,808. The receipts from 
sale of electricity are £12,491, of which £7 014 is from private consumers 
at 61., and £2,537 from public lamps. Meter rents realised £405 and 
other minor items, less an allowance of £97. 10s. for bad debts, repre- 
sent a total of £12 896. The gross profit is £5,087, and of this £4,575 
is paid in dividends to stock-holders end redemption of stock and 
£339 mortgage interest, leaving £372. lle. as the net profit of the 
year, which is added to the surplus on the statutory profit appropria- 
tion account of £3,116, bringing the reserve fund of the undertaking, 
with the balance for the year, up to a total of S3, 488. On the capital 
outlay account £74,442 has been spent on permanent works, 5,366 
discounts on stock issued, £515 is the cash balance on capital account, 
£192 on stores account, and £3,822 sundry debtors, while on cash 
revenue account there is £777 in hand, 
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_ Battersea.—The Council, having been informed that the ment 
with the Oounty of London snd Brush Provincial Electric Lighting 
Company, Limited, in connection with the Electric Lighting (London) 
Bill will be exchanged shortly, have authorised their solicitor to with- 
draw their petition against that Bil when the exchange has been 
effected, e Lighting Committee have appointed Mr. W. Rines ae 
chairman for the pet three months. An agreement has been 
arrived at with the London and South-Western Railway Company 
relative to electric lighting under the railway bridges, Latchmere-road. 
The company will pay the sum of £18. 17s. for the installation of the 
electric light, and £11. 14s. per annum for maintenance. The electric 
mains ('noludipg aro light leads) are to be extended from a point ín 
York-road to the boundary of the borough in that road, at an estimated 
cost of £264, Bs. 11d. Foundation and excavation, eto., work for the 
steam- turbine and dynamo and electric pumps will be carried out in 
connection with the extension plant now being provided at the central 
electric station by the works department, at a cost of £194. 

Finohley.—The Electricity Committee's last re states that up 
to May 20 172 applications had been received for the supply of light, 
equal to 8,901 8-c.p. lamps, and the committee, having regard to the 
fact that the full capacity of the generating station, as provided in the 
original scheme for. 10,000 8-o.p. lamps for private lighting, and 150 
street lampe, converted, was teing rapidly reached; and that provision 
would need to be made for the winter load, recommeoded that applica- 
tion be made for sanction to a loan not exceeding £15,000 for the pur- 
chase and erection of additional plant at the works, and that advertise- 
ments be issued for tenders for a steam generating set of 350 kw. This 
sum would be expended in supplying machinery and mains, and on 
meters and service connections. e extensions would over several 
new estates, excluding the roads already sanctioned. At the last 
Urban District Council meeting the Chairman said that since the 
meeting of the committee 656 more 8.c.p. lamps had been applied for, 
bringing up the total to 9,500, and if they included the lamps at the 
higher elementary school, they would bring the total up to 10,000— 
the number which they estimated to be able to supply when they 
applied for their original loan. After discussion it was decided to 
apply for £17,009. 

Swansea.—The electrical engineer's last report states that 581 

uivalent D lamps were applied for last month, makiog 

,510 lampe. Ths load on the St. Helen’s section had so increased 
that a new feeder cable from the generating cable seemed in need. 
The engineer asked whether, if found advisable, he ehould lay it at 
a cost of £1,100. Only a few yards of ground would require to be 
opened up. To lay two spare pipes to Sketty as the tramway 
cables are being laid would cost £446. 193. 10d , and the engineer 
desired instructions. Messrs. Oliver and Oo., contractors for the aro 
lighting of St, Helen’s-road, would start that work soon, the tramways 
company having given every facility. The balance-sheet of the electric 
lighting undertaking up to March 31 last shows that the gross profit of 
the year, after making all the necessary charges and bringing into account 
all receipts due to the Corporation, amounted to £5,795. Out of this had 
to be paid interest for the year to the end of December, 1903, amount- 
ing to £3,121, leaving a net balance for the year of £2,673, which 

ther with the balance brought forward from last year’s account 
(£1,810) lefc a surplus of £4.483. After bringiog the sinking fund 
to ita requirements to March 31 last, a net balance of £744 remains, 
which is to be carried forward. i 

London Gazette.—Claims in connection with the Manchester 
Sou hern Tramways (Lancashire) Bill, 1905, and of the undertakiug of 
the Manchester Southern Tramways (Oheshire) Bill, 1905, and of the 


' Manchester Southern Tramways Act, 1905, Lave to ba proved before 


the 17th inst. at the chambers of Mr. Justice Buckley, Royal Oourts of 
Justice, Strand. Jaae 25, 1904, at 11 a.m. at the said chambers is 
appointed for hearing and adjudicating upon the claims. A petition 
for the winding-up of the National Electric Traction Company. 
Limited, by the High Court of Justice was on June 1, 1904, presented 
by the Consolidated London Properties, Limited, 66, Victoria-street, 
S. W., and will be heard at the Royal Courts of Justice, Strand, on thel4th 
inst. Edwin Thomas Oubridge, 170, Sandhurst-road, Catford, Kent, has 
ceased to bea partner in the business of Frederick William Ratton 
Key and Edwin George Kennicott Calder aud Edwin Thomas 
Oubridge, trading as the Southern Electrical Accessories Company, 4, 
Newington-cáuseway, London.  Oreditors of the Dover Electricity 
Supply 18 pet Limited, are requested to send particulars to Messrs. 
Mowll and Mowll, Castle-street, Dover, by 24th inst. A petition for 
winding-up.the Electro-Voelker Syndicate, Limited, will be heard at 
the County, Oqurt, Park-street, Croydon, at 11 a.m. on 28th inst. 


St. Marylebone.—The Finance Committee reported last night as 
follows: ‘‘ We have considered as to the provision to be made for 
capital expenditure in connection with purchase of land for and tbe 
erection of generating station, machinery, plant, eto., for the electric 
lighting undertaking, and have conferred with the chairman of the 
Electric Supply Committee, in copj unction with Mr. Arthur Wright 
(electric adviser to the Oouncil). thereon. We recommend the Council 
to make an application to the London County Council for sauction to 
the borrowing by the Borough Council of a sum of £436 500 for the 
purchase of land and for the erection and construction of a station for 

enerating electricity under the powers of the St. Marylebone Electric 

ighting Acts, 1901 to 1904, including the buildings, machinery, 
epnginee, lay-byes, quays, wharves, works, and conveniences connected 
therewith or for the purpose thereof, and the provision, laying down, 
and construction of mains and works for connecting the generating 
station with the existing mains, and the alteration and extension 
of mains and works; also for the advance of a sum of £136,500 
(being part of the above-mentioned £436,500 for which sanction is 
asked) during tlie financial year ending March 31, 1905. Although 
the London County Council's Money Bill has passed the committee of 
the House of Commons, and Clause 6 of that Bill authorises the 
County Council to lend and the Borough Council to borrow £1,415,000 


for payment of the award, the costs of the Bill, the judgment of the 
Courts, eto., it is possible that the Bill may not receive the Royal 
assent before the County Oouncil rise for their recess at the end of 
July. In that event, the loan will not be forthcoming before the 
middle of Ootober. At our request, the chairman has enquired and 
considered as to the best means of raising the money temporarily at 
the end of June, and we will submit a recommeadation to the C. uncil 
on June 9." 


Bolton.—The Council have adopted the following alterations in the 
charges for the supply of electric current: That each consumer for 
lightíng purposes be provided with one meter free of rent. That on 
the maximum demand system 4d. per unit be charged for the first 
three hours of maximum demand, and ld. unit for all units oon- 
sumed in excess of the above, and that a rental of from 9d. to 1s. 6d. 
per quarter be charged for each demand indicator. That for motive 
power the charge for the first 1,000 units in any one quarter be at a 
uniform rate of 2d. per uni-, and for all units in excess of such 1,000 
units iù any one quarter tbe charge be ld. per un't. All the above 
charges for current t» be sut ject to a discount of 10 per cent. on pay- 
ment of the account within 21 days of such account being rendered. 
That as regards the charging on the flat rate of 4d. per unit, no change 
to be made. Su! ject to the requ aite consent briog obtained from the 
Board of T:aie, «ne charge for electric current for tramway purposes 
be as and fiom April 1 last, at a rate of 1'10d. per unit. Applica- 
tion to be made 10 the Board of Trade for permission to charge 
at a price lower than 1 25d. per unit for the current supplied for 
tramway: purposes. The sum of £6 818, part of the credit balance 
appearing on profit and loss acount, is to be carried forward in aid 
of rates. The output last year was 5,056,898 univ. The revenue 

for sale of current was £37,285, an iocrease of £5,228 more than the 
previous year. The profit of the fittings depsrtmeat was £795, the 
rental of meters was £739. aod the rental of hired motors was £490, 
giving & gross revenue of £359,509. The cost of genera ing the necessary 
curreut was £14,914, and taking that from the gross revenue, the 
gross profit was £24, 395, an increase of £3,588. The increase in groes 
profit was not quite so much as the increase in revenue, but that was 
because the committee have lowered the price very e msiderably. The 
interest and dep eciation took £16,915, leaving a net profit of £7,480. 
In addition to that, there isa balance of £1,324 from last year, makin 
a surplus to the department of £8 804. Out of this profit it is propose 
to carry £6,818 in relief of rates, leaving £1,968 to be carried forward 
as surplus profit. The cost of production stands now at ‘707d. per 
unit. The capital expenditure up to March, 1905, was £207,482, and 
the expenditure during the last year was £34,319, and in that expendi- 
ture is included the cost of enlarging the boiler-house, maios, metere, 
and motors, etc. The gross capital is £241,801, £41,299 has been 
written off, making a net capital of £200,502. Thus for every £100 
expended they had is now a debt of only £83. The number of con- 
sumers had incie«sed by 265, the largest number connected in any one 
year. There are 160.991 8 o. p. lamps, of which 44,621 have been con- 
nected during the year. There are 272 mo:or consumers and 93 miles 
of mains. Siace the department commenced, nine years ago, £18 026 
has been paid in the relief of the rates. During the earlier years there 
were les zes amounting to £1,939, making a uet relief to the rates of 
£16 087. We regret that we have been misinformed concerning the 
statement made in our last issue as to frictioa with regard to the 
employés at the electiivity station. Oa enquiry we find that the 
remarks referred to West Bromwich, : 


Nottiogham.—The Electricity Committee in their last report state 
that the demands for electricity have steadily increased, and extensions 
have been carried out from time to time to meet the requirements of 
new consumers. The whole of the ranc:ione 1 capital having been 
expended, application has been made for sanction to a farther sum of 
£100.000 to provide for exteasions of the undertaking. The income 
was £71,854, aod the expenditure amouated to £36,978, the balance 
carried to the net revenue account being £34 876. Upto March 31 last 
£29,320 had been expended in repsyment of loans, The reserve fund, 
towards which £6,541, 13s, 7d. was devoted during the yea", now stands 
at £22,022. 12s. 6d. The total horss-power installed at the three 
generating stations is as follows—viz.: Talbot-street station, 8,925 h. p.; 
St. Aun’s power station, 4,200 h. p.; Eastoroft, 480 h.p.—total, 
15 605 h. p. The distributing mains have been extended in 58 direc- 
tions dunng the year, the total extensions being 5'01 miles, The 
mileage of distributing mains at the end of the year was 47:4. The 
number of applications received for a pp of electricity on 
Maich 31 was 2,557, as compired with 2,238 on March 31, 
1905. The number of 8c.p lamps or their equivalent con- 
nected, up on March 31 was 239,366, as compared with 208,306 
at the end of March, 1903. The number of motors connected to 
the mains has increased from 392 in 1903 to-498 in 1904, and the 
total horse-power from 1,546 to 1,776. The number of units sold 
during the year for various purposes was as follows: for lighting 
purposes, 3 285 986; for power purposes, 1,047,225; for tramway 
traction, 3, 768,60 1— total, 8,101,810. Forty-six per cent. of the 
lighting units were sold at the reduced rate of 141. per unit. The 
total number of units sold for all purposes daring the year ending 
March 31, 1903, was 6,510,476. Ia view of the fact that the elec- 
tricity undertaking has been in full working oid er for a period of nearly 
10 years, and that since the commencement no outside expert 9 8 
bad been given as to the position of the undertaking, Dr. A. B. W. 
Kennedy, F.R S., was asked to make a report, ia which he said that 
the condition of the stations and plant was thoroughly satiafactory. 
Tae committee had been fortunate in that, although the output 
had increased very rapidly, the area within which they had to 
supply still remained of such dimensions that they could supply 
it from their two principal stations without the use of high-preesure 
currents transmitted from a distance, and therefore without any of the 
losses due to transformation, which are unavoidable under those circum- 
stances. This was an advantage only possessed by a very few among 
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the larger towns. Ina great many cases it had been found absolutely 
necessary to resort to three-phase transmission in spite of the fact that 
certain losses thus became inevitable. He considered that the capital 
expenditure had been extremely well kept down in relation to the 
amount of rl«nt purchased. At the present date there was in the 
stations 8,430 kw. of plant, and the total capital expenditure had 
been £400,918, or at the rate of £47'4 per kilowatt. The average 
expenditure upon electric lighting throughout the country, even in 
places much larger than Nottingham, had been much greater than 
this, and, in fact, he had only noticed one case where the expendi- 
ture had been less than in Nottingham in proportion to the amount 
of power installed. Iu spite of the continued reduction in the price 
of electricity per unit, the total income had continued to increase in 
the most satiefactory manner, the increased output much more than 
balanced the decreased charge per unit. In the first three full years' 
working (comparing the years ending March, 1896. and March, 1899) 
the gross income increased from £4,363 to £12,925, or nearly three 
times, and in the last-named year the gross expenditure, including 
capital charges, was £9,348, or 72:3 per cent. of the income. In the 
last three fni] yeara’ working, up to March. 1904, the income increased 
from £32 070 to £71,492, or neerly 2j times, the total increase in 
eight years being 16 4 times. They had reduced the average price 
charged per unit in 1904, however, to 38 per cent. of that charged in 
1906, although in spite of this the total expenditure was still under 
83 per oent. of the gross income. 


PROVISIONAL PATENTS, 1904. 


May 30. 

12919. Improvements in electrical timing devices for fire 
brigade competitions, military drills, race meetings, 
and the like. Albert Edward Nichols and Alfred Charles 
Brown, 7, Queen's-square, Finsbury-avenue, Eldon-street, 
London. 

192914. Improvements in electrical oooking and heating 
apparatus. The British Prometheus Company, Limited, 
and Harold Skipwith, 34, Castle-street, Liverpool. 

19917. Improvements in wireless signalling. John Munro, 

i St. John's-grove, Croydon. 

Improvements in and relating to electric switches, 
circuit breakers, and the like, The British Thomson- 
Houston Company, Limited, and Archibald Stannard Cabitt, 
83, Oannon-street, London. 

Improvements in means for starting electric fame arc 
lampe. Edgar Alfred Carolan, 83, O nnon- street, London. 
(The General Electric Company, United States.) 

. Improvements in and relating to clectrodes and lamps 
for arc lighting. Edgar Alfred Carolan, 83 Cavnon. street, 
London. (The General Electric Company, United Statee.) 

19949. Improvements in means for starting olectrio flame arc 
lamps. Edgar Alfred Carolan, 83, Cannon.street, Loud n. 
(The General Electric Company, United States.) 

2267. Improvements in electrical resistances, William James 
Davy, 40, Chancery-lane, London. 


19945. 


alternating-current transformers into or out of circuit. 
Jules Auguste Emile Mariage, 40, Ohancery-lane, London. 
(Complete specification.) | 


May 31. 

19998. An improved appliance for gripping and supporting 
the wires of overhead wire systems of electric tractien. 
John Henry Luby and William Harris, Lloyd's Bank-build- 
inge, B'istol. 

12333. Improvements in and relating to high-tension electric 
switches. The British Thomsou- Houston Oompany, Limited, 
85 C.nnpon.street, London. Allgemeine Elek tricitäts-Gesell- 
schaft, Germany.) 

12834. Improvements in and relating to the construction of 
dynamo-eleotric machines. The British Thomson- Houston 
Company, Limited, 83 Cannon-street, London. (Allgemeine 
Elektricitüts-Gesellchaft, Germany.) 

19335. Improvements in and relating to dynamo - electric 
machines. The British Thomson- Houston Company, Limited, 
83, Oannon-street, London. (Allgemeine Elektricitäts-Gesell- 
tchaft, Germany.) 

19336. Improvements in and relating to alternating-ourrent 
electric meters, The British Thomson -Houston Company, 
Limited, 83, Cannon-street, London. (Allgemeine Elektricitüta- 
Gesellschaft, Germany. ) 

19337. Improvements in and relating to thermal cut-outs for 
electric cirouite. The British Thomson- Houston Company, 
Limited, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

13388. Improvements in electric switches. The B:itish Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 
(The General Electric Company, United States.) 

12389. Improvements in brush-holders for dynamo-electric 
machines. The British Thomson Houston COorupany, 
Limited, 83. Cannon-street, London. (The General Electric 
Company, United States) 

12344. Improvements in electric arc lamps. John Allen Heany, 
18, Southampton-buildings, Chancery.lane, London. (Com- 
plete specification.) 


Installation and apparatus for automatioally putting 
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19340. Improvements in and relating to electric cut-outs, 
switches, and the like. The Britsh Tnomson-Houston 
Oompany, Limited, and Archibald Stannard Oubitt, 88, 
Cannon-s'reet, London. 

19345. Improvements in electric arc lamps. Joha Allen Heany, 
18, Southampton-buildings, Ohavoery- lane, London. (Com- 
plete specification.) 

12346. Improvements in and relating to electric switches. 

‘Arnaldo Paolo Zani, 18, Southampton-buildings, Ohancery- 
lane, London. 

12865. Improvemonts relating to telphers. Siemens Bros. and 
Co., Limited, Birkbeck Bank-chambers, Southampton - 
buildings, Chancery-lane, London. (Arthur Stebbings Clift, 
Germany.) (Complete specification.) 

19372. Improvements in and relating to apparatus for trans- 
mitting and receiving telegraphic and the like. 
James Tarbotton Armetrong and Axel Orlíng, 61, Chancery- 
lane, London. (Oomplete specification. ) 

19373. A new or improved maximum demand indicator. 
Nalder Bros. and Thompeon, Limited, Birkbeck Bank- 
chambers, S outhsmpton-buildings, Ohancery-lane, London. 
(Roger 8. White, United States. ) 

19375. Improvements in electric clocks or time indicators. 
George Bennett Bowell, 40, Chaucery- laue, Londoa. 

19376. Improvemonts in electric firealarms and thermo- 
indicators. Alfred Henry McNeil and the Pearson Fue- 
Alarm, Limited, 40, Ohancery-lane, London. 


JUNE 1. 


18379. Improved adjustable support for eleotrio light fittings. 


John George Irving, 12, Oanal-street, Nottingham. (Comp'ete 
specification. ) 

19389. Improvements in electric insulators. Henry Jolius 
Trautmann, Findale, Aberdeen-road, Highbury, London. 

19493. Improvements in printing telegraphs. Leo Kamm, 27, 
Powell-sireet, Goswell.road, London. 

19433. Improved process for the production of insulating 
materials. The British Thomson-Hou:ton Oompany, Limited, 
83, Oannon-street, London. (Allgemeine Elektiricitáts-Gesell- 
& hft, Germany.) 

19434. Improvements in and relating to eloctric meters. The 
British Tbomson-Houston Company, Limited, 83, Cannon 
street, London. (Allgemeine Elektricitiits - Geseilsch (fc, 
Germany.) 

19439. Improvements in electric firealarm and the like 
signalling apparatus. Frank Hubber and William George 
Higgs, 6, B eams-buildings, Ohancery-lane, London. (Com- 
plete epecitication. ) 

12449. An improved small motor for alternating current. 
Felix Reiss and Rudolf Klemm, 6, Lord-street, Liverpool. 
(Complete specification.) 

12455. Improvements relating to electric motor starting 
switches. Frederic Oollyer Newton, 18, Buckingham-steect, 
S:rand, London. 


JUNE 2. 

12467. Improvements relating to eleotrically-driven fans and 
the like. Veritys, Limited, and Charles Bell Walker, 11, 
Burlington-chambers, New-street, Birmingham. 

12469, Improvements in network distributing or feeder boxes 
for electric light purposes. Joseph Roper Penning and 
Sydney Heathcote Penviog, Holly Lodge, Sidcup. 

19497. Loose electrical weight plug. Henry Carl Petit Jean and 
Harry Peirson, 4, John-street, Hanway-street, Oxford-street, 
London. 

12517. Improvement in induction ooils, Vernon Warburton 
Delves-Hroughton and John Austin Colf, 80, Oentral-hill, 
Upper Norwood, Lo: don. 

19541. Tbe employment of X-rays and cathode rays in chemical 
reactions produced by electric discharges. Count 
Amaury de Montiaur, 24, Southampton. build.ngs, Ohanoery- - 
lane, London. (Date applied for under Patents Act, 1901, 
June 3, 1903, being date of ap, lication in France.), (Oomplete 
specification.) i PE 

12543. Improvements in or relating to trolley for eleotrioally- 
driven vehioles. Thomas Dixon Whitehead, 18, Bucking- 
ham-street, Strand, London. 

12545. Improvements in and relating to alternating-current 
electric meters,  Allgemeioe Elektiivitite - Gesellschafc, 
83, Cannon-street, London. (Date applied for under Patents 
Act, 1901, June 2, 1903, being date of application in Germany. ) 
(Complete specification. ) 


JUNE 3. 

12568. An improved electric meter. Joseph Devonport Finney 
Andrews, 2, Park-avenue, East Sheeo, London. 

19607. Tbe combined electric lamp-holder aud oaudle-nozzle. 
Eiward Charles Harold Tiffin, ''Cawley," Reginald-road, 
Northwood, Middlesex. 

19615. Improvements in and relating to thermo-electro piles, 
Israe! Katz, 81, High Holboin, London. (Complete specifi. 
cation. ) 

12623. Improvements in and relating to electric controllers, 
The British Thomson-Houston Oompany, Limited, 85, Cannon- 
SHE London. (The General Electric Compeny, United 

tates. ) 
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12633. Improvements in separating sinc by 
William Lester 8t. John Alton and William Ramsay, Birk- 
beck Bank-chambere, Southampton-buildiogs, Chancery-lane, 
London. 

12643. Improvements in oontinuous-current electric motors for 
use in electric traction. Auguste Mégroz, 322, High 
Holborn, London. (Date applied for under Patents Act, 
1901, June 4, 1903, being date of application in Switzerland. ) 
(Complete specification.) 

12644, Improvements in or relating to electrical troughs, 
oonduits, or the like. John James Bate, 6, Lord-street, 
Liverpool. 

JUNE 4. 

19679. Improvements in trolley heads for electric tramoars. 
Horace James and Arthur West, 187, South View-road, 
Sheffield. 

12691. Improvements in apparatus for the simultaneous trans- 
mission of telephonic and telegraphic currents over 
the same line. Carlo Turchi, 46, Lincoln’s-inn-fields, 
London. (Oomplete specification. ) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published June 23, 1904. 
1903. 
4681. Electric cables and the jointing of the same. 


4682. Telephonic exchange apparatus. Hanson. 

12091. Means for enabling shades carried upon bayonet- 
jointed electric lamp-holders to be casily and quickly 
removed. Harrington. 

12174. Trolleys for overhead electrical conductor systems. 


Hanson. 


Lake. (Cantono.) 

19918. Electric signalling systems for railways. Parshall and 
Parry. 

12315. Electric motor.oontrolsystems. Carolan. (General Electric 
Company.) 


12618. Appliances for collecting eleotricity from a slotted 
conduit for the working of electric tramcars. Hewer, 
12706. Flexible metallic tubing for armouring insulated elec- 
de conductors and apparatus for its manufacture. 
OWle y. 
19745. Controlling or regulating resistance starting switch for 
electrically-driven hoists. Morrison and Maclachlan. 


12839. Controllers for electric motors. Oarolan. (General Electric 
Company.) 

13278. Electric alarm and oontrolling apparatus. Werner and 
Olsen. 


14476. Aro lamps. Davies. 


15706. Process for reducing organic substances in electrolytic 
bath. Imray. - (Farbwerke vorm. Meister, Lucius, und 
Brüning.) 

15811. Dynamo-electric machines for regulating the charge and 
discharge of storage batteries used in combination 
with main generators. Lancashire Dynamo and Motor 
Company, Limited, and McLeod. 

16159. Electric measuring. Oooper. 

16511. Electric hoist controllers. Scott. 

16740. Time-limit devices applicable to eleotrjc olreuit con- 
trolliers and the like. Oarolan. (General Electric 
Company.) 

16741. Electrio arc lamps. Carolan. (General Rlectric Company.) 

16742. Electric switches. Cirolan. (General Electric Company.) 

16744. Controlling electric switches and cut-outs. Carolan. 
(General Electric Company.) 

190200. Lifeguard to be applied to electric tramoars. Lambelle. 

91194. Method of transmitting printing telegraphic messages 
over long lines and the apparatus therefor. Battsglia - 
Guerrieri. 

23004. Method of and means for starting and breaking electro- 
motors. Siemens Bros. and Oo., Limited. (Siemens und 
Halske Actiengesellechaft. ) 

23851. Electric cranes. Stothert and Pitt, Limited, and Pitt. 

27921. Systems for the automatic control of electric motors. 
Otis Elevator Company, Limited. (Otis Elevator Compsny.) 

1904. 

833, Telephone systems. Redmon, Hall, Conway, and Smith. 
2035. Safety devioe or cut-out for preventing the reversal of 
electric boosters or generators and like apparatus. 
Royce and Claremont. 

Electric transmission of power for autocars and auto. 
mobiles. Soc. de Champrobert et Cie. (Date applied for 
under International Convention, Feb. 11, 1903.) 

4472. Audiphones, telephones, and like instruments employed 

for the transmission of sound. Pape and Higgins. 

6496. Electric lamp and socket. Soden. 

6618. Drum supports for electric lamp and other wires. 
Ackermann and Engis:h. (Date applied for under Inter- 
national Convention, March 28, 1903.) 

6724, Electricity meters for alternating currents. Aron. 

$523. Galvanic battory cells. Duntley. 

9904. Safety device for eleotric lifts. 


3344, 


Sprowson. 


eleotrolysis. | 
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1733. Electric igniting device for explosion engines. Vereinigte 
Ma-chinenfabrik Augsburg und Maschinenbau-Geeell+chaft 
Niürnburg, A.-G. (Date applied for under International 


Convention, O.t. 19, 1903.) 
9981. Shade-carrier for olectric glow lamps and the like. 
Walther. 


10036. Electric cables. Berlin. 

10083. Supports for the trumpets of phonographe and the 
Uke. James. (Cie. Geuerale de, Phonographes, Ciacmato- 
graphee, and Appareils de precision.) 


COMPANIES' STOCK AND SHARE LIST. 


Name. Ec Last price 


Commerelal and Industrial.— ) £ g 


Alliance Electrical Co.,5 per cent. Cum. Pref., Nos.1-70,000 1 18 

Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1- 125,000 1 i 

British Insulated and Helsby Cables, Ord., 1-100,000 .... 5 
000 


6 per cent. Cum. Pref., 1-100,000 ................ 581 
44 per cent. Mortgage Debentures .............. ee 1021 
British Thomson- Houston Co., 44 per cent. lst Mort. Deb. 
G ˙² rA ——— d 4 R: .. 101-105 


British W estinghouse- Elec. and Manur., 6 per cent. Pref., 


r . ˙ rn ss L5 
4 per cent, Mortgage Debenture Stock .......... 100 .. 87- 
Brush Electrical Engineering, Ordinary, Nos, 1-105,731 .. 4 .. 11 
— Non. Cum., 6 per cent. Pref. .................... 8 .. -l 
44 per cent, lst Debenture Stock................ 100 .. 9% 
44 per cent. 2nd Debenture Stock .............. 100 .. 73-78 
Callender’s Cable, DebentureeLsLsLsLsLssss 100 .. 104-108 
ÜDNBDEF UL divas . quas Sa«vis de 8 — 10-11 
CCC ˙ͤĩͤ , („ 6 .. 51 
Ones and UO. iillltasadssRat4RRuRed4nuSRATÉd uESxeERE 8 1 80 
5 per cent. Debentur es 100 .. 
Ejison and Swan United, A" Shares, 1-99,261 .......... 3 .. n 
'* A" Shares, 01-017,139 ........ D xs b 
5 per cont. Debentures........... coco ce eo oo eoo 100 .. 74. 
4 per cent. Deb. Stock, Red. .................... 100 .. 72-77 
Electric Construction, Limited, Nos. 1 to 112,100 ........ 2. 12 15 
7 per cent. Cumulative Prell ča a 
4 per cent Perp. lst Mort. Deh, .. 100 .. -1 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 .. 5085 
General Electric Company (1900), 5 per cent. Cum. reli. Te — 919i 
4 per cent. 1st Mort. Deb. Stock ................ — ) 9598 
W. T. Henley's Telegraph Works, Ordinary .............. 108 — 114 124 
— 44 per cent, Preference 5. Ei 
44 per cent. Debentures 00 .. 107-111 
India Rubber, Gutta Percha, and Telegraph Works 10 . 19 
4 per cent. Debentures...........- «esee . 100 .. 10103 
Parker, Thos., Limited, Ordinary .................... e. 10 .. 10 104 
Telegraph Construction and Maintenance................ 12 86-39 
5 per cent. Bonds .......... eoe». 100 „ 101-104 
Electric Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1, 201-101, 00 1 . i 
— r cent. Deb. Stk. Certa., Red Red. and Couv. 100 125 
Bournemouth and 5 c wed TETT — 114-125 
—— 44 per cent. Cum. Pref., 7 5,000 . 10 — 94-1045 
6 per cent. Cum. Second Pe 15 001. -22, 500 10 . 10-11 
44 pe per cent. Debenture Stock, Red. .........-.. .10 — 10 
Bromley 9 E E ht and Power Co., 44 per cent. 
= 1 den ure . %%/ͤͤ EE m 100-108 
mpton and Ke D, T . 
— cent. Preferenei eee eee 104-103 


6 
Calcutta ir^ 8u Corp., Ordinary, Nos. 1-40, 00 . 6 
N 001 0.800 6 


Cambridge reris Supply IE Ootapany, Dd . £10 Ord. 8 
Central Electric Supply, Ld., 4 per oent. Guar Deb. Stock 100 
Charing Cross and trand, Noe. 1-70,000 8 


— . r cent. Cum b 
ity Undertaking,” 44 p.c. ‘Cum. Pref., 140,000 | m 


4 per cent. Debenture Stock, Red. (Prov. Certa.).. æ 104-106 
Chelsea Electricity Supply ——— men a a 
44 per cent. Debentures ............... ee ern 100 .. 
City of London, Ordinarzy................ 10 . 103-114 
—— 6 per pn Cumulative Pref.............. . — 13-14 
5 per cent. Debenture Stock .................... — 121-126 
„ d Brush e Ordinary. 174). = ee 
n ndon and Brush Provincial, Ordinary....... x nat 
6 per cent. Cum. Pref. .................... . € b 
44 per cent. Debentures Prov. Certs. All Rd. 100 . 106109 
9 e . Ordinary, 1-50, 000. is u 3 
— (i: r cent. First M. Mort Deb. oues verc cA uec — 105-108 
Electric L E Tracta. Co. of Aust., Ld., ope Om PEES, 1660 6 — ud 
5 per cent. MN Stock Red ............. : nA 
Folkestone Electric 8u Dub. Ord. Nos. 1-10,000...... 5 .. 691 
4) pe r oent. Deb . Btock r] k, Red ec" „ „ 666 „ „„ 6 „ 0 0 e ur - J -103 
Hove Electric qoe Ord., 1-15,000 .......... Es 74 
Kensington & Lo, Ltd., Ord., 2 A. ud E — 114-1 
par cent, pridao E Atank Rad Ses m i2. 
Kensington and Enightabridge and Nott HII. xx 100 e. 102.105 
Kidderminster and Dist. Elec. Lighting and on,Pref. 10 . 9104 
London Electric, Ordinary .......................- eere pe 14-14 
6 per cent. Prei. . b .. x 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 .. -98 
Metropolitan Ordinar gz — 194 
—~— 44 per cent. First Mo Debenture Stock .... 100 .. 109-11 
54 per cent. Mortgage nture, Red. .......... 100 .. 87-100 
8 -Tyne Electric Supply, Ordinary ........ 5 .. 99101 
Preference 2. c uus 4rk korr P ER WERE REESE RR UV ee 100-105 
Notting Hill Electric Lighting . 124-1 
4 per cent. First Mort. Debs Nos. 1-500 (Reg.) 98-10 
Oxford Electric, Ordinary, 1-96 ana -14,510............ C 5-6 
4 per cent. Debenture Stock — ................. 100 £8 101 
Royal Electrica! Company ot Mo of Montrea. J per cent. First 
Shares Mortgage Debeutures es q CO . 100103 
Smithfield Markets Electric. Supply Ltd., æd., 1-12,000.. 5 3- 
4 cent. Debenture Stook ............... ee. — 88. 
South London, Ordinarr ggg us E 
dt. James's and Pall Mall, Ordinary, 101-80,080 .......... 6 — 1 
—— 7 per cent. Pref. ......sccccccecccccvcccscvccce b .. 8-9 
Z per cent. Do scree csccecccccccce 100 .. 87100 
Urban rban Electric Supply Co., Ordinary, 8-30, N 5 — 49-45 
— 5 per cent. Cumulative Preference, 50,001-80,000 5 — 444 
Westminster, Ordinary MATE TERCER 8 — 6 .- 12r14 
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Amount 
Name, amoan Last price. Name. paid. Last "is 
Electric Railways.— z x Cork Wr Tramways and: Lighting Co. , Ordinary. ~ 10 Š 8 “10 
Oentral London, Ordinary „ % OS OO 08 04 00 900000 BO 00 OF MS 6.0 HO 1 aD a2: . 4 rre %%% 100 = 101-102 
F MO Z (8386 | Dublin Unhed Tramways (1806), Ord., Hos, [30/00... 10 — ap 
4 p.c. Dab. Stock (Prov. Script Oerta., fully paid).. 100 . 112115 —— 6 per cent. Pref., Nos. wit KY ee cc = $s m 100 s 94-97 
Ordinar 100 50 52 — 33 per cent. Mort. Debs., 1 ,000, Red. DP 
Olty and South London, Consolida 5 e d es Laperíal „) oe lam, IBIS 
4 per cent. Debenture Fro... .. D — Mix o per ceno. Cua ue] . a 14.144 
— § per cent. Pref. Stock 91 €*000902609250€0920000090 ce 00 — 120.125 we Der conb. Den BLOCK 5 e 108-110 
27 n " . = Isle of Thanet Electric ways an pg, Sper cent. 
" thead, 8 per cent. Pref. ........-. «e 10 n 110040 Cum. Pref., Nos. 30, 001-60, 00 00 . tees ARAM uet 4 
al eg hd ias 1 000. . **«09000900280026890900 86 ad 10 33-4 Kidd aber cone Debeutate Stok.. Nazis. Pal. 2 Ls d 8 xd 
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b Per mile of single track. o Include rail and tram. d Including depreciation. / Including one section of horse traction, g 1905, A Ha. 
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NOTES. 
Submarine Mining Volunteers.—Detachments of 
the Tyne Volunteer Division Submarine Miners (R.E.) 
are undergoing a week's training at stations in the South. 
The men will be trained in electric lighting, engine-driving, 
and the laying of mines. 

West African Telegraphy.—Telegraphic communi- 
eation has been opened between this country and Old 
Calabar, the headquarters of the Southern Nigeria Govern- 
ment, and a cablegram received last week from Lagos 
announced that the line connecting that place with 
Forcados, Southern Nigeria, will be ready for traffic in a 
day or two. 

Glover's Almanack.—The almanack which Messrs. 
W.T. Glover and Co. have issued during the past two or 
three years has been interesting to all electrical engineers. 
The interest lies in the excellent selection made of the 
sayings of various electrical engineers. It will be seen 


froin our advertisement columns that next year's issue is to 


be even more amusing, in view of the fact that everyone is 
invited to assist in its publication. l 

The Institution Conversazione.—<As a result of 
the new by-laws, there will be two hosts and hostesses at 
the Institution conversazione this year—i.¢., the President 
and Miss Gray, and Mr. Alexander Siemens, as the 
President-Elect, with Mrs. Siemens. The date fixed is 
Tuesday, June 28, and the conversazione will be held, as 
usual, in the Natural History Museum at South Kensington 
between the hours of 9 and 11.30 p.m. 

The Wireless Telegraphy Newspaper. — The 
ocean daily newspaper was successfully produced by means 
of the Marconi wireless tdlegraphy system throughout the 
voyage of the “Campania,” which arrived at New York 
on Saturday. The vessel kept in touch with Poldhu for 
2,300 miles, and communication was established with Cape 
Breton at a distance of 2,000 miles, connection with both 
sides of the Atlantic being maintained for three days in 
mid ocean. Communication was also established with other 
liners. 

The Meteorological Office. — The committee 
appointed to investigate the working of this institution 
have submitted several important recommendations, among 
them being one that it should be reconstituted under the 
Board of Agriculture. It is also suggested that wireless 
telegraphy should be experimented with, by co-operation 
with the Admiralty or the steamship companies, as a means 
of providing advance news of weather in the Atlantic, the 
committee believing that this would be invaluable in 
Strengthening the forecast service. 

Electricity in Mines.—In the course of his presi- 
dential address at the fortieth general meeting of the 
Institution of Mining Engineers last week, Mr. James C. 
Cadman alluded to the report of the Departmental Com- 
mittee on the Use of Electricity in Mines ss illustrating 
the importance to which electricity had attained as a 
motive power in mines. He expressed gratification at the 
action of the Commissioners in not recommending any 
restrictions calculated to hinder the development of thie 
source of power, which promised to become an essential 
factor in economic mining operations. In fact, electrical 
power would, he predicted, exercise a revolutionary effect, 
owing to its adaptability and efficiency. 

The Institution Journal.— We have received the 
volume of the Journal dated May, which contains papers 
on “Transatlantic Engineering Schools and Engineering," 
by Dr. R. M. Walmsley ; The Rated Speeds of Electric 
Motors as affecting the Types to be Employed,” by Mr. 


H. M. Hobart; “The Railway Electrification Problem and 
its Probable Cost for England and Wales,” by Mr. F. F. 
Bennett; Experiments on Eddy Currents,” by Dr. W. M. 
Thornton (Newcastle Section) ; “Three-Phase Working, with 
Special Reference to the Dublin System,” by Mr. W. Brew 
(Dublin Section); “The Steam-Turbine,” by Mr. W. Chilton 
(Manchester Section); and The Education of an Elec- 
trical Engineer,” by Prof. F. G. Bailey (Glasgow Section), 
with the respective discussions. The number also contains 
the speeches delivered on the occasion of Mr. MeMillan's 
death. 

Bulgarian Lighting and Traction.—The Board of 
Trade Journal for June 9 announces that the Municipality 
of Philippopolis have issued a notice inviting tenders for 
a 50-year concession of the electric lighting of that town, 
and for the construction and working of an electric tram- 
way to Stanimaka. The concessionaire must provide the 
energy for both services on the terms contained in the 
specification, which may be obtained from M. le Maire, 


Philippopolis, on payment of 20fr. (about 16s. 8d.), or may 
be seen at the commercial intelligence branch of the Board 


of Trade. A deposit of £6,000, and documentary evidence 
that the tendering firm has successfully executed a similar 
enterprise, must accompany all offers, which will be opened 
on Aug. 3. These stipulations appear abnormally onerous, 
as the fact of a responsible firm going to the trouble and 
expense of submitting a tender should provide an adequate 
guarantee of its bona fides. 

Exhibition of Lightning Arresters.—The Old 


‘Students’ Association of the Electrotechnic Institute of 


Grenoble have organised an exhibition of lightning 
arresters, which will be held at Grenoble during the 
meeting of the French Association for the Advancement 
of Science. This exhibition will last from Aug. 4 to 
11 this year, and the exhibits will cover every type 
of apparatus designed for the protection of electric wires 
from lightning. They will be classed according to the 
type of system which they are designed to protect. 
Exhibits should be sent before July 20 to the associa- 
tion at the Rue General Marchand, Grenoble. The large 
number of water-power stations using high-tensfon dis- 
tribution in the Grenoble district makes this exbibition 
of great local interest. The exhibition is designed simply 
as a means of making known what has been done in this 
direction, and there will be no prizes or awards made. 
There will be no charge for entrance to the exhibition to 
members attending the congress. 

The Newcastle Tramway Question.—The com 
mittee of the House of Commons have decided the vexed 
question of through running on the Tyneside Tramway: 
Company's cars over the Corporation lines against the 
weight of municipal evidence. "Tramway managers from 
all the large towns, including Leeds, Glasgow, and Dublin 
(the last named representing the United Tramways Com- 
pany of that town), gave evidence that through running 
powers would seriously affect the organisation of the Cor- 
poration tramways, but the committee have decided that 
the company shall have the right to run over the Corpore; 
tion line connecting their system with the centre of the 
town, though they have restricted the running rights to 
this route, which seems to us reasonable and fair. There 
is no doubt that the convenience of the public influenced 
the committee in their decision, and we trust that mutual 


arrangements between the two tramway undertakings will 


prevent the convenience om the one route interfering with 
the general service in Newcastle. The Bill contains no 
provision regulating the arrangement of fares or details of 
running, these matters being left to the parties themaelves 
and the Board of Trade. | 
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Wireless Telegraphy in War.—The manager of 
some works on the Baltic has received a message reporting 
progress in the repairs to one of the Russian ironclads 
from his company’s branch establishment at Port Arthur, 
which is said to have been sent by wireless telegraphy vid 
Chefoo. Although there is no evidence at present that the 
Russian authorities in the East have received messages by 
such means, an interesting point of international law may 
arise out of the question of wireless communication. Some 
of the authorities who are examining the question are 
inclined to hold that if a blockaded port is in wireless 
communication with the shore station on neutral territory, 
this does not necessarily constitute a breach of neutrality 
on the part of the country in whose territory the receiving 
station is situated, any more than would communication 
over an unsevered cable, the contention being that the 
enemy have a remedy by stationing a vessel between the 
dispatehing and receiving station fitted up with the neces- 
sary apparatus for interfering with wireless messages. We 
notice, by the way, that the Argentine Government has 
rejected Mr. Marconi’s proposal to establish a wireless 
telegraphy station in that country. 


The Gilbert Tercentenary.—The Institution of 
Electrical Engineers visited Colchester on Saturday, the 
occasion being the formal reception and anveiling of an 
historical picture presented by the Inatitution to the town of 
Colchester in commemoration of the tercentenary of Dr. 
William Gilbert, the “father of electrical science,” who 
was born in that town, became physician to Elizabeth and 
James L, and was president of the College of Physicians. 


The party included Mr. R. Kaye Gray (president), Prof. 


Ayrton, Dr. Silvanus Thompson, Dr. Larmor, Prof. J. D. 
Everett, Prof. Perry, Prof. Ferguson, Mr. Probert, Dr. 
. Allehin, Mr. W. N. Shaw, and others. After visiting the 
birthplace and tomb of Gilbert, the party inspected the 
electric light and power works of the Colchester Town 
Council, and were subsequently entertained by the Mayor 
and Corporation to luncheon at the town hall After a 
drive to Constable's Country a return was made to the 
town hall, where the picture (a painting by A. Ackland 
Hunt of Gilbert demonstrating experiments in magnetism 
before Queen Elizabeth) was unveiled by the mayoress. 


Speeches were delivered by Mr. R. Kaye Gray, Prof. 


Silvanus Thompson, and others, eulogising Gilbert’s work 
as a pioneer in scientific research. 

Automobile Club.— We have received a copy of the 
rules to govern the trials for small cars which are being 
organised by this club for Aug. 29 to Sept. 5. The chief 


features in these rules are that the trials shall be restricted. 


to cars of which the cost does not exceed £200, and that a 


radical alteration has been introduced in the method of. 


making the awards. The entries will be divided into four 
Classes i. s., for cars not exceeding in cost £125, £150, £175, 
and £200 respectively. Entries will only be accepted from 
manufacturers or their nominees. The trials will probably 
take place from a centre in the Midlands, and will consist 
of 12 non-stop runs of approximately 50 miles each, the 
prizes being awarded for the maximum number of such 
runs, besides which prizes will be given entirely at the 
discretion of the judges. The same system of observation 
of the cars as hitherto will be adopted, every car being 
accompanied throughout the runs by an official, who will 
note everything that is done to the cars. Washing and a 
reasonable amount of adjustment are to be allowed after 
every run, so that the conditions will approximate to those 
of ordinary touring, the great object being to produce a 
car which will run on the roads without breakdown if it 
receives reasonable attention. Entries (accompanied by 
fees of £10, £12, £14, and £16 respeotively) will be 
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received up to July 23, or up to Aug. 15 on payment of an 
increased entrance fee. 

High-Speed Railways.—It is reported that Messrs. 
Siemens and Halske and the Allgemeine Elektricitate 
Gesellschaft have prepared detailed schemes for the con- 
struction of a high-speed electric railway from Berlin to 
Hamburg, a distance of 180 miles. The former offer to 
construct the line for £3,500,000 single track, or 25,200,000 
double track, guaranteeing a speed of 100 miles an hour. 
The Allgemeine Company is willing to guarantee a speed 
of 125 miles an hour, charging the same fares, though the 
cost of construction would probably be higher. On the 
basis of Messrs. Siemens and Halske’s figures it is estimated 
that with £1 first-class fares and 15s. second, 520,000 
passengers annually would make the single line and 850,000 
the double line profitable. As the Kaiser is ambitious 
that Germany should be the pioneer in this class of traction, 
it is considered rather probable that one of these schemes 
will be adopted. In this connection we notice that Prof. 
von Borries, of the Technical University, Charlottenburg, 
delivering a lecture on the subject of high-speed electric 
railways before the German Society of Engineers, expressed 
his conviction that steam locomotion had reached the limit 
of its capabilities, and prophesied its supersession by 
electric. He considers, however, that a speed of 95 miles 
an hour must suffice for the present, any higher rate 
entailing too great an expenditure of energy. 

A Curiosity in Advertisements.— The following 
quaint and interesting advertisement is reproduced in the 
Electrical Review of New York from the Massachusetts 
Gazette of March 7, 1765. Our contemporary states that 
several antiquaries have investigated the subject, but so far 
without eliciting any additional information: A COURSE 
OF EXPEKIMENTS ON THE newly discovered Electrical Fire, 
to be accompanied with methodical LECTURES on the 
Nature and Properties of that wonderful Element will be 
exhibited by Davip MasoN, at his House opposite Mr. 
Thomas Jackson; Distiller, near Sudbury-Street. — To 
consist of two Lectures, at one Pistareen each Lecture. — 
The first Lectures to be on Monday and Thursday, and 
the Second on Tuesday and Friday Evenings every week, 
Weather permitting. OF ELECTRICITY in general That 
the Electric Fire is a real Element,—That our Bodies at all 
Times contain enough of it to set an House on Fire,—That 


| this Fire will live in Water,—A Representation of the 


seven Planets, shewing a probable Cause of their keeping 
their due Distances from each other, and the Sun in the 
Centre,—The Salute repulsed by the Ladies Fire, or Fire 
darting from a Lady’s Lips, so that she may defy any 
Person to salute her,—A Battery of Eleven Guns dis- 
charged by the Electric Spark, after it has passed through 
eight Feet of Water,—Several Experiments shewing that 
the Electric Fire and Lightning are the same, and that 
Points will draw off the Fire so as to prevent the Stroke,— 
With a number of other entertaining Experiments, too 
many to be inserted in an Advertisement. TICKETS to 
be had either at his House above or at his Shop in Queen- 
Street.” l 
Obitnary. — The Scientific American announces the 
death, at the age of 80, of Mr. William Wallace, one of 
America’s most distinguished electrical inventors. An 
Englishman by birth, Mr. Wallace emigrated to the States 
with his father, established himself at Ansonia, Conn., and 
founded the firm of Watlace and Sons, widely known as 
one of the leading makers of copper and brass alloys. His 
electrical work was done partly in collaboration with Prof. 
Moses G. Farmer. A compound telegraph wire, which 
consisted of a steel core upon which a copper covering was 
electrolytically deposited, giving a wire of remarkable con- 
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duetivity, strength, and lightness, and the Farmer-Wallace 


dynamo machine were the result of their combined efforts. 
The dynamo was used to illuminate the Centennial Exhibi- 
tion of 1876, the occasion being regarded as the earliest 
instance of electric lighting on a large scale in the States. 
Mr. Wallace subsequently introduced a plate arc lamp to 
be used in connection with his dvnamo, the object being to 


place a number of aro lights in series circuit. In this manner 


originated the series method of arc lighting, which is now 
so generally employed. Mr. Wallace was greatly interested 
in the scientific questions of the day, and threw not a little 
light upon unsolved electrical problema, 


Wake Up, America !—The editorial remarks which 
appear in the issue of June 4 of the Electrical World of 


ew York on a high-voltage three-wire system, reminds 
us of discussions which used to take place in our columns 
five or six years ago. It seems hardly possible that the 
electrical industry in America should not have profited 
more by experience in this country. The editorial remarks 
are bused on a paper read by Mr. Barnes before the con- 
vention recently held at Providence, in which the author 
described a 500-volt three-wire lighting system. On 
this subject the editor of the Electrical World remarks : 
* The use of high voltage—that is, 200 to 250 volt lamps— 
has come to be somewhat common, particularly in isolated 
plants, but the development of the idea into a complete 
three-wire system is much out of the ordinary, and such a 
system, carrying, as in this case, more than 80,000 con- 
nected incandescent lamps besides motors and arcs, occupies 
& unique position among central stations.” We fail to see 
that the position is unique when more than half of the 
lighting in the United Kingdom is carried out on just such 
a system. Our contemporary proceeds: Tbe most serious 
consideration in the case of a high-voltage three-wire system 
is the possibility of securing efficient and durable incan- 
descent lampe, in the lack of which service must suffer and 
economy must fall” This, again, reminds us of the debates 
in the English Press five or six years ago, which debates 
have been settled by practical experience in favour of the 
higher voltage. It seems to us that both the central-station 
engineers and the incandescent lampmakers in the States 
must have been exceedingly indifferent to possible means of 
improvement for some time. 

International Electrical Congress.— We give 
herewith the programme of Sections B and C of the St. 
Louis Congress to be held this autumn. The programme 
for Section A we have already published. It will be seen 
that English engineers are well represented in Section B and 
fairly well in Section C. In Section B, which deals with 
the general application of electrical engineering, Prof. C. P. 
Steinmetz is chairman and , Prof. Samuel Sheldon is secre- 
tary. The papers for tbis section, with their authors, are 
as follows: “ Direct-Current Commutation,” by Prof. E. 
Arnold; “Compensated Alternators,” by Dr. O. S. 
Bragstad; ‘Standardisation of Dynamo-Electric Machinery 
and Apparatus,” by Colonel R. E. Crompton ; “ Calcul des 
Alternateurs," by M. Andre Blondel ; Uber die Naturliche 
Radioactivitét der Atmosphare und des Erdbodens, by 
Profs. Drs. Elster and Geitel ; “The Distribution of Voltage 
and Current in Closed Conducting Networks," by Prof. Dr. 
Clarence P. Feldmann; Self-Regulating and Compounded 
Synchronous Machines,” by M. A. Heyland; to be 
announced, by W. M. Mordey ; “ Rectifiers,” by A. Nodon ; 
“ Electricity in Ancient Egypt,” by Sir W. H. Preece; 
" Magnetic Leakage in Alternate-Current Machinery," by 
Prof. C. A. Adams; “ Electric Motors in Shop Service,” by 
Mr. C. Day; "Carrying Capacity of Cables and Con- 
ductors,” by Mr. J. W. Esterline; “Sparking Distances 
Corresponding to Different Voltages,” by Mr. H. W. Fisher; 


“The Design of Insulators,” by Prof. H. J. Ryan; “The 
Regulation of Alternators,” by Mr. D. B. Rusbmore ; The 
Influence of Wave Shape upon Alternating-Current Meter 
Indications,” by Prof. E. B. Rosa; “The Equipment of a 
Commercial Testing Laboratory,” by Dr. Clayton H. Sharp; 
* Very High Voltage Transformers,” Prof. H. B. Smith. 
Section C, which deals with electro-chemistry, will be pre- 
sided over by Prof. H. S. Carhart, and Mr. Carl Hering is 
the secretary. The pspers and authors are as follows: 
Methods of Determining the Degree of Dissociation,” by 
Prof. Dr. S. Arrhenius ; “ Electrometallurgy of Nickel," by 
Geh. Reg. Prof. Dr. W. Borchers; Electrolytic Methods 
for tho Rapid Production of Copper Sheets and Tubes,” by 
Sherard O. Cowper-Coles ; subject to be announced, by Dr. 
F. Dolezalek ; Electrical Extraction of Nitrogen from che 
Air," by J. Sigfried Edstron ; “ Alumino-Thermics," by Dr. 
H. Goldschmidt; Electrolytische Zerstörungen in der 
Erde,” by Prof. Dr. F. Haber; Eleotro-metallurgy of Iron 
and Steel,” by Dr. P. C. L. Heroult ; “Chlorine Smelting,” 
by Mr. J. Swinburne ; “ The Chemistry of Electroplating,” 
by Prof. W. D. Bancroft ; “The Lead Voltameter,” by Mr. 
A. G. Betts and Dr. Edward Kern; The Preparation of 
Materials for Standard Cells,” by Prof. H. S. Carhart and 
Dr. C. A. Hulett; “Alkaline Batteries,” by Thos. A. Edison ; 
“The Silver Voltameter,” by Dr. K. E. Guthe; The Units 
Employed in Electro-chemistry,” by Mr. Carl Hering; 
“Notes on Electrolytic Copper Refining,” by Mr. J. T. 
Morrow ; “The Energy Absorbed in Electrolysis,” by Prof. 
J. W. Richards; The Relation of the Theory of Com- 
pressible Atoms to Electro-chemistry,” by Prof. T. W. 
Richards. 


Italian Railways.—In a contribution to the Alektro- 
technische Zeitschrift, Pietro Lanino discusses railway 
politics, with special reference to the prospects of electric 
traction in Italy. He says the experiments already made 
with electric traction in the peninsula on standard gauge 
tracks have met with encouraging success. The principal 
railway systems of the Italian continent are leased to two 
companies, whose concessions expire in July, 1905. It was 
due chiefly to the enterprise of these companies that the 
experiments in question were undertaken, their purpose 
being to decide the relative merits of electric and steam 
traction for the conditions obtaining locally, with a view, 
of course, to an eventual extension of the leases held in 
the event of the superiority of electric haulage being proved. 

The question of State ownership is meanwhile engaging ' 
the serious attention of the Government, and the prevailing 
feeling seems to favour this monopoly. The author 
further points out that, although a number of reforms 
have been introduced of late years on the Italian 
railways, the financial results still leave much to be 
desired. This state of things is largely due to the fact 
that the existing systems are encumbered with more than 
3,000 miles of branch lines worked with limited services at 
a loss. Electric traction would very naturally be intro- 
duced in the first place on these lines, and with the water 
power available for generating purposes, it is probable that 
better services at reduced rates could then be established, 
in many instances to mutual advantage. The high-tension 
system of electrical distribution adopted on the Valtellina 
Railway is referred to as especially suitable for branch lines 
over which heavy goods traffic predominates. It is also 
pointed out that the connections between the large pro- 
vincial towns and the neighbouring smaller townships are 
at present very inadequate. That there is an opening 
for electric traction to remedy this defect is proved by the 
success of the Varese Railway undertaking. Due to the 
elongated form of the peninsula, the question of increased 
speed is of vital importance to Italy, and it is interesting 
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to learn in this connection that the parliamentary com- 
mission which has been considering the question of direct 
railway connection between Rome aud Naples have decided 
in favour of electric traction on the projected line. But 
great diffioulties have yet to be solved before this bold 
project can be realised. It is estimated that about 75 
million sterling would be required for the construction of 
the track alone, and it is obvious that the scheme cannot 
be carried out unless a concession to work the line be 
granted to a private company. Apparently this would be 
opposed to Government policy, but despite their leaning 
towards the State ownership of the railways, it is recog- 
nised in political circles that the assistance of private com- 
panies cannot well be dispensed with at the present stage. 
It is the author’s personal conviction that Italy offers a very 
good field for electric traction. 
Train-Dispatching by Telephone.—In the Sires 
catlway Journal of May 21 appears an interesting article on 
the train-dispatch system used on the Rochester and Eastern 
Rapid Railway. For this purpose telephones are used on 
a system which presents some novel features. The dispatch- 
ing line consists of a pair of No. 12 copper wires carried on 
porcelain insulators on brackets below the high and low 
tension feed wires. The telephone brackets are placed 
l2in apart, and both brackets are on the same side of the 
pole. The line has seven transpositions to the mile. The 
high-tension transmission line above it is 15,000 volts. The 
brackets are placed low enough on the pole to permit the 
use of an emergency telephone connecting fishpole, which 
is carried in the car, and which is a special feature of this 
system, as described below. At switches and other con- 
venient points along the line, jaek boxes are fastened to 
the poles, and connected with waterproof wires to the tele- 
phone line, these jack boxes being connected in multiple or 
bridged across the line. The pole used to connect on to 
these telephone wires is shown in the accompanying figure. 
This pole is, of course, used for emergency purposes only. It 
can be connected with the line at any point. It is made of 
maple, and joined in two sections, so as to be easily stored 
away in the car when not in use. As shown in the figure, 
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the upper hook is mounted on a sleeve, which slides up 
and down over the end of the pole. This sleeve is held 
in position by a weak spiral spring. When the top hook 
is hooked over the wire, the weight of the pole is sufficient 
to pull the pole part way out of the sleeve and bring the 
bottom hook in contact with the lower wire. In the 
bottom of the pole is a spring jack, into which the tele- 
phone plug is inserted the same as in the jack box. If 
anything occurs that causes the car to be blocked, the 
motorman has orders to at once get into communication 
with the train dispatcher without waiting to attempt to 
repair the trouble or find out what is -wrong, and 
while. the car is stopped, one of the crew must keep 
within hearing distance of the telephone on the car, 
ao that the train dispatcher can get the train crew at 
any moment. The telephones used on this railway for 
train dispatch are kept quite distinct from all the other 
telephones on the system, so as to ensure that the train 
dispatch shall not be interrupted by other service messages. 
The cars used are of a heavy type, being 52ft. in length, 
and having a vestibule at one end for the motorman. The 
tolephone is placed in this compartment, and is equipped 
with a reel containing ahout 75ft. of waterproof cord 
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ending in a plug. This is used when connection is required 
with the jack boxes at passing points. If the car is 
stopped elsewhere on the road, the emergency pole is made 
use of. 


A Magnetite Arc.—HMr. C. B. Steinmetz describes in 


the Electrical World of New York a magnetite arc lamp, 
which we understand has been developed under his super- 
vision by the General Electric Company of America. The 
electrodes are of magnetite, or a mixture of magnetite and 
other materials. 
compared with a carbon arc is that the light is obtained 
from the arc itself, and not from the surface of the elec- 
trodes. Experiments with a large number of metals 
showed that those of the iron group yielded a brilliant 
arc flame of very high tension and white colour, They 
did not give a long life, however, as the metals are com- 
bustible. 


The distinguishing feature of this arc as 


It was concluded, therefore, that a stable oxide 
of these metals must be used. Amongst the conducting 
oxides, magnetite fulfils best the requirements of a carrier 
of the arc flame, since it is well conducting, stable at all 
temperatures, very plentiful in nature, and gives a white 


arc of high efficiency. Pure magnetite, however, is not 


quite satisfactory, since its efficiency is not very high, 
hardly twice as high as that of the ordinary carbon are ; 


and the arc tends to flicker, and the rate of consumption of 


the electrode is rather high—as high as jin. per hour. This, 
while very much lower than the rate of consumption of 
flame carbons, of lin. to 2in. per hour, would still give only 
50 to 60 hours’ life with the standard size of electrode 
adopted for the magnetite arc lamp, of 8in. length. There- 
fore, with the magnetite as carrier of the arc flame are 
incorporated other substances in small quantities as arc- 
steadying compounds—titanium compounds for increas- 
ing the efficiency, ete. In the manufacture of these 
magnetite arc electrodes, by partially reducing the 
material to metal, a greater density is produced and so a 
greater amount of material with the same size of electrode, 
which gives a longer life. Such partial reduction, however, 
has the disadvantage that when not carried far enough it 
leaves the electrode porous and of relatively short life, 
while when carried too far the light tends to unsteadiness, 
turns faint and blue whenever the arc strikes metal, and in 
this case sciutillating sparks are thrown off, which may 
crack the outer lamp globe. A much better method of 
producing electrodes was found by not reducing the 
material, but adding a restrainer—that is, a substance 
which, added to the electrode material in small quantities, 
reduces the rate of consumption. Hereby, without any 
loss of efficiency, rates of consumption of 20 to 30 hours 
per inch are produced, which give a life of 150 to 200 
hours for the 8in. electrode. With very little sacrifice of 
efficiency, a life of 500 to 600 hours is produced, and such 
an electrode has about the same life as an incandescent 
lamp—that is, the arc lamp requires trimming about as 
often as an incandescent lamp requires renewal. This 
latter feature, however, while obviously valusble in cases 
where trimming is difficult, as with lamps in inaccessible 
places, or during protracted strikes, etc., for general 
illumination is hardly needed, since it would in street- 
lighting give a life of two months—and a street lamp 
should be looked after oftener than this, A simple and 
satisfactory form is an electrode in which the material is 
compressed as impalpable powder in a thin iron tube, 


which is then sealed over by the arc. The length of arc 


used varies from jin. to 1}in., and this length is maintained 
constant. | 


The Protection of Telephone Wires.—In the 


Electrical World of New York for May 21 there appears a 
most complete article by Mr. Robt. E. Chetwood, jun., on 
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the protection of telephone or telegraph lines when in 
hazardous proximity to high-tension lines. In this article 
the author describes numerous means of protection, which 
tend to reduce the possibility of accidental contact between 
the high-tension wires and the telephone or telegraph service 
to a minimum. The construction he prefers is a short 
cross-over span, with the high-pressure wires above, on 
double insulators, but not dead-ended. The insulators 
have steel pins, which are grounded. If this plan is 
impracticable, the telephone wires go over on a short span. 
Where short spans cannot be used guard-wire spsns are 
introduced. The interesting feature of the high-tension 
guard wires is that when grounded they must be capable of 
carrying three times the normal high-tension line current. 
The real difficulty in many cases is to make an effective 
ground. The method described is probably the most 
satisfactory known under the conditions of praotical line 


rialleable iron 
Cuy clamp 


Method of connecting guy rope to steel angles 


construction. It consists in employing a galvanised iron 
rope and burying a coil of half a dozen turns, not less than 
l8in. in diameter, at the depth of permanently moist 
earth, in three bushels of fine coke. The general features 
of the cross-over construction described seem to be well 
worthy of imitation. We reproduce herewith a drawing of 
the suggested construction, which seems an absolutely safe 
one. It should be noted that the poles, A and A’, should be 
of such height and so placed that X is less than either Y 
or Y’. The distances Y and Y’ should be the distances from 
the lowest crossarm on the upper line when that line is 
equipped to its full capacity. The other symbols have the 
following meanings: a, galvanised steel orossarm; b, lin. 
galvanised iron pipe; c standard malleable iron guy clamp; 
d, standard guy clamp ; e, standard guy rope ; f, grounded 
guard of galvanised steel angles ; g, high-potential insulator 
with steel pin ; ^, standard insulator with steel pin. 


Single Potentials of the Halogen Elements.— At 
the Washington meeting of the American Electro-Chemical 


Society on April 7 to 9, a paper on this subject, of which we 
take the following account from Electrochemical Industry of 
New York, was contributed by Mr. W. R. Mott, who pointed 
out that there are many points in the ionisation theory not 
in harmony with some facts observed in the study of single 
potentials.” He thinks that the impossible solution 
tensions assigned to metals tend’to blind one to the fact 
that the actual chemical reaction taking place, and ite free 
and bound energy, are the essential points.” Dr. Patten 
and the author have caloulated the single potential of 
chlorine for dilute aqueous solution as 2°00 volts. By 
similar methods the author has calculated the single 
potentials of the other halogen elements: iodine, — 0°89 
volts; bromine, — 1:53 volts; fluorine, —253 volte, all 
being referred to Ostwald’s zero. The author then pro- 
ceeded to discuss decomposition voltages, and presented the 
accompanying diagram with the decomposition voltages as 
absciss and the single potentials of the metals as ordinates. 
The decomposition voltages are calculated from the thermo- 
chemical data simply by Thomson's rule. This diagram 
represents the well-known additive law. Equal increments 
mark the displacement of one metal by another metal, or 


of one 8 element by another iun element. This 
results in two sete of parallel lines. This diagram can be 
used in the calculation of any one of the factors—the total 
decomposition voltage, the single potential of the anion, and 
the single potential of the cation—when the other two factors 
are known—but it must be remembered that the forma- 
tion of normal salts in dilute aqueous solution is postulated. 
The author then discussed the various experimental 
determinations of the single potentials of the various anions, 
the values of which were given above. In conclusion, he 
stated that the additive law holds much better for dilute 
aqueous solutions than for solid salts. Solid salts may, in 
different formes, possess very different. amounts of energy ; 
for example, amorphous silver iodide has a heat of forma- 
tion of 6:6 large calories, while the crystalline variety has 
a heat of formation of 16:2 large calories. This introduces 
a difference of 0:33 volts in their corresponding decomposi- 
tion voltages. The difference between the decomposition 
voltage of the solid salt and of the dissolved salt represents 
the heat of solution or the energy of the reaction resulting 
from the affinity of the salt for the solvent. Other solvents 
than water have very different heats of solution. Solubility 
is largely determined by the mutual affinity of the solvent 
and solute as represented by the heat of solution, 
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A HOPKINSON TEST FOR MULTIPHASE INDUCTION 


MOTORS. 


BY R. W. WEEKES, M. I. E. Er. 


The following tests on three-phase induetion motors 
were carried out by the author on the suggestion of 


* 
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Pulley 13” dia. 
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required. These two motors are bolted to the bedplate in 
the test-room and connected together by a belt. The 
pulleys are so selected that the machine which acts as a 
motor drives the second machine as a generator at slightly 
over synchronous speed. Under these conditions, the second 
machine acting as a generator supplies the bulk of the power 


A, 


9 e 
9 e @ U 
Ove © 
Neutral 3 


Generator 6146 
Pulley 11:85" dia. 
Belt about i" thick 


Fie. 1. — Diagram of Stator Connections for the Hopkinson Test of Three-Phase Motors. 


Dr. W. E. Sumpner, and with his co-operation, at the 
works of the General Electric Company at Witton. The 
motors tested were manufactured by that company for a 
distribution of power plant supplied to the Lake View 
Consols Mine in Australia. 

The method of testing is, he believes, new in this 
country, and it has for its object the more accurate 


to the motor. It then remains to measure the watts 
supplied from the power station at the works, and the 
watts circulating between the two machines under trial. 
With these figures, which are equivalent to those usually 
taken on a Hopkinson test with direct-current machinery, 
the efficiency of the machine can be much more accurately 
determined than by the usual method. In carrying out 


Value of X (NegativeRatio of Wattmeter Readings) 


POWER FACTOR (xPositive) 


[| LLL LAE 


"L|. 
NEAN 


POWER FACTOR (Negative) 


Value of X (Positive Ratio of Wattmeter Readings) 
Fig. 2. —Cutves for ascertaining Power Factors from Power Readings of Two Wattmeters on a Three-Phase System. 


determination of the properties of the motors, while, at the 
same time, it economises power and enables two large 
motors to be tested together at full load if there is sufficient 
electrical energy available to supply the sum of the losses 
in the two machines under trial. For the purpose of the 
test two motors of approximately the same output are 


the trials of the motors for the above mine, the method 
was used on three separate occasions. In the first, 
two 10-h.p. motors were tested together, then one of 
the 10-h.p. motors was replaced by a motor of 74 h.p. 
On the final occasion a motor of 30 h.p. was tested, driving 
a motor of 25 b.p. as a generator. In selecting the sizes of 
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TABLE I.— TEST OF TWO 10.H.P. THREE-PHASE MOTORS, TAKEN APRIL 16, 1904. 
No. 5,147 as a motor driving No. 5,146 as a generator. 


No. of | Time ion Rotor period, |Stator tempera- 

] A ay. Up Ai. À, Wi. WI. V. Vo. Po aeconds. tare, | 
reading. | p.m. neg. M. G. 

1 4.25 | 28:0 | 256 | 1:24 | 3°68 | 240 | 264 | 488 | 2°64 | 210 131 | 4106 75 50 — 

2 439 | 272 | 252 | 120 | 377 | 260 | 260 | 488 | 275 | 206 129 | 412 75 50 — 

3 5.0 26:0 | 250 | 112 | 5:51 | 241 | 250 | 445 | 251 | 203 126 | 410 "Ib 50 — 

4 5.15 | 26:5 | 250 | 112 | 3°41 | 240 | 242 | 431 | 2°61 205 127 | 400 75 50 90:5 

5 5.40 | 287 | 280 | 1°48 | 448 | 260 | 265 | 551 | 2:90 225 140 | 41°5 ‘78 49 93:5 

6 6.15 | 27°5 | 285 | 1°32 | 4:35 | 260 | 255 | 5:30 | 2:86 | 220 136 | 415 75 50 98 

7 6.50 | 270 | 275 | 1'20 | 425 | 250 | 250 | 6:30 | 2:84 | 220 186 | 410 "75 50 | 100 

8 7.25 | 280 | 278 | 1°32 | 4:35 | 240 | 250 | 5:80 | 2'82 | 220 137 | 410 "79 "9 | 1002 

9 7.65 | 27:0 | 275 | 1°40 | 4:03 | 240 | 250 | 510 | 275 | 218 134 | 40:6 — — | 100°5 

10 810 | 21:5 | 220 | 116 | 2:93 0 0 0 0 218 — | 406 3'8 30 — 

11 — f 36 | 21:0 | 1'88 | 2:56 0 0 0 0 218 — | 406 — — — 

12 8.20 | 200 | 21:0 | 1'48 | 2:66 0 0 0 0 218 — | 406 8:0 — — 


Notrs.—Reading No. 10 wes taken with belt on, stators excited, rotor of motor open-circuited. 


No. 11 was taken with both rotors open-circuited, stators excited, machines standing. 
No. 12 was taken with belt off, both motors running light. 


Temperature of air, 64deg. F. 


TABLE,IIL—RESULTS DEDUOED FROM 


OBSERVATIONS IN TABLE I AS TO EFFICIENCY AND POWER FACTORS 


OF TWO 10-H.P. THREE-PHASE MOTORS. 


8 Loss Separated l 

» from losses — kw. Gen. | Motor efficiency. |p H. P. Generator efficiency) Slip %, |,— Power factor of motor. —— | Power factor 

E 3 mains * for bolta, purpar ; : 10 5 S alai , generator, 

w. otor.| Gen. Wi + W,|Input. Output "E-i In utpu . l . 

2 * w, + Wg Kw. Kw. Kw. Kw. 7 Kw. Kw. 7) M. G. Wit}. Wat wy Ratio. Oos $. Wi / Wa. Cos G. 
1| 234 110 74 7:62 9-86. 8°76 |B8:9| 1°17 | 8:26 | 7°62 |91°1/4°81/3-21) 3:64 6:22 | -583 | "912 | 540 ‘89 
2| 257 | 124| ‘83 | 761 |10°18| 8'94 88 0 1°20 | 8-44 | 7°61 /90°3/4°86/3°25| 3:68 6:50 | 566 905 ‘660 | ‘90 
5| 239 | 113 | ‘76 | 6°96 9:35, 8:22 |881| 1°10 | 7°72 | 6:96 |90-3]488/5-27| 3:33 602 550 :895 | ‘665 | ‘90 
4| 229 | 107| 72 | 6°82 9°11; 8:04 |88 3| 1:08 | 7-54 | 6:88 |90 5/§:00/3°33| 3°19 6'92 | 5557 887 '584 | 91 
5| 300 | 1:58| ‘96 | 841 | 11°41} 9:87 |86:5| 1:32 | 9:57 | 8°41 |90:0|4:97)5710| 4°03 7'38 | 545 895 527 88 
6| 5:05 |152|101]| 816 |1119| 9:67 855 1:30 | 9:17 | 816 89 483/321 3:98 721 550 895 | 540 88 
7| 303 157 97 | 814 | 11°17] 9°60 |861| 1°29 | 9°10 | 8:14 89.5 885-27 4°10 7:07 580 ‘910 | *b36 | ‘88 
8| 3:03 | 1°57 | 97 | 812 | 11°15] 9:58 |86 | 129 | 9°08 | 8:12 |89°§/4-99/5:08; 3:98 717 | 557 897 | 555 88 
J| 2°63 — — 7:85 — — — — — — — — — 37 678 547 894 539 ‘89 

10 177 — — 0 — — — — — — | — 182| 65 — — — — — — 
11 68 — — 0 — — — — — — — — — — — — — — = 
12| 1:18 — — 0 — — — — — — — 51 310 — — — — | — — 
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the pulleys, the difference in diameters should be, as near 
as possible, such as to provide for the sum of the slips in 
the two machines under test at full load, and also the slip 
of the belt. It is on this ratio of the pulley that the 
output from the generator depends, if the rotor windings 
are short-circuited, as an asynchronous generator gives an 
output proportional to its speed above synchronism. 

In Fig. 1 is given the diagram of connections used when 
testing the two 10-h.p. motors. These connections only 
refer to the stator circuits. These motors were provided 
with slip-rings on the rotors, and these were connected in 
the ordinary way to starting resistances. The procedure of 
starting up was thus exceedingly simple. After the stator 
connections (shown in the diagram) had been made and the 
main switch closed, the rotor resistance for the motor 
circuit was inserted and gradually reduced and short- 
circuited as the motor ran upto approximately synchronous 
speed. The starting resistance for the generator rotor 
circuit was then switched in, and gradually reduced until 
the rotor circuits were short-circuited, when all was ready 
for the test. The power supplied to the two machines and 
also that circulating between them was measured by the 
two-wattmeter method, which has the advantage of giving 
at the same time as the power measurement a ratio from 
which the power factor can be determined. The curves for 
getting the power factor from this ratio of the wattmeter 
readings are given in Fig. 2. 

Coming now to the actual tests, the figures observed for 
the two 10-h.p. motors are given in Table I. Commencing 
from the left-hand side of this table, a, and a, are the 
currents in two of the mains from the power station. w, 
and w, are the watts supplied, and it should be noted that 
w, was negative. A, and A, are the readings of the 
ammeters in two of the conductors between the motors. 
The wattmeters, WI and W,, give the circulating power; 
V, gives the average voltage between any two wires of the 
three-phase system ; and V is the voltage between one wire 
and the neutral point of the star. The frequency specified 
was 40 complete cycles per second, and it will be seen that 


this was approximately maintained. The next columns 
give the period of the current in the rotor circuits of the 
generator and: motor respectively. This was observed by 
means of a low-reading voltmeter shunted across the 
slip-ring. The swing of the needle of this voltmeter 
could be easily counted owing to the exceedingly 
low frequency of the rotor currente. This method 
of ascertaining the slip of both motor and generator 
is much more accurate than any determination of 
actual speed can possibly be, as the slip is measured 
direct, instead of taking the difference of two nearly equal 
speeds. The last two columns give the stator temperatures, 
which were taken in order to see when the motors had 
heated up and reached a steady temperature. It will be 
seen that after nine readings at rather more than fall load 
three final readings were taken without any power circu- 
lating between the two machines. These readings will be 
referred to later. 

In Table II. are given the results deduced from the read- 
ings taken as to the efficiency, power factor, and slip 
of each machine. In order that these figures may be 
appreciated, the following remarks as to each column are 
necessary. The energy taken from the mains to make up 
for the losses in each machine, and also that in the belt, 
is given in the second column (w, ＋ ). In order that an 
accurate determination of the efficiency may be obtained 
for each machine, it is necessary to divide up this total 
loss into its three components. To ascertain the actual 
loss in belt slip, and also in the belt itself, we can make 
use of readings Nos. 10 and 12. It will be seen that the 
two motors running light with the belt off took from the 
mains 1:18 kw. With the belt on under the same con- 
ditions otherwise, they took 177 kw. This shows that 
the extra power required to bend the belt, and due to extra 
hearing friction caused by the belt tension, is 059 kW. 
There is, however, under these conditions no load being 
transmitted by the belt, and hence the belt should not be 
slipping. The extra bearing friction should be included 
under the motor losses, as the motors are designed for 
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TABLE III.—HOPKINSON TEST OF TWO THREE-PHASE MOTORS. 
50-h. p. machine as motor, 25-h.p. machine as a generator. 
Rotor period Stator temperature 
No. of : 201. ~ 
e 0 0 0 s e V. nd. ' d 0 0 
reading Time 61 neg. 202. Al . A» WI Wi Ve G. seco "ML M. 
1 12.10 | 1095 495 191 95 94 106 | 207 220 140 412 65 50 — — 
2 12.20 105 4:4 180 | 93°5 91 98 | 196 213 134 41:8 *65 "62 — — 
ó 12.45 | 1045 | 5°28 | 18°46 | 88 87 97 | 19°45 225 142 40-5 7 '53 118 133 
4 1.45 94:5 | 5'06 | 16:32 | 76 74:5 | 825| 17°20 294 142 41:76 87 50 151 145 
5 2.15 91 482 | 1520 | 73 71 8'3 | 1553 224 142 40:8 '85 59 .| 180 143 
6 2.18 84 3°30 | 12°70 | 60 679 | 70 | 13°45 193 123 40:8 78 "46 — — 
7 2.22 4:82 | 12:90 | 60 56 6'4 | 12:95 225 142 40:8 1°16 30 — 142 
8 2.52 5°50 | 16:4 | 74 72:5 | 7:9 | 164 224 142 41:5 '95 "60 128:5| 147-5 
9 3.10 475 | 1582 | 71 69°5 | 74) 158 229 144 41:8 '93 56 | 129 146°6 
10 3.20 4:84 | 106 | 39 37 1:5 8:4 225 143 41°8 2°06 31 — — 
11 3. 50 3°75 | 138 | 70 TS 7˙7 4:05 197 123 410 "15 '50 127 144 
12 3.33 4:84 | 8:68 |26 25 — — 220 140 41°0 30. | 40 . — — 
13 3.35 5°29 | 761 | 24 25 — — 220 138 41'0 — — — — 
14 3.40 4:72 | 7:82 | 24 25 — — 220 136 41:0 |300 b'4 — — 


Norzs.— Reading No. 5 was taken at a low voltage. 


js No. 6 was taken with the first step of the motor rotor resistance in circuit, 
6 No. 10 was taken with the two steps of the motor rotor resistanoe in circuit. 
- No. 11 was taken under varying conditions, and is not reliable. 
z^ No. 12 was taken with belt on and the motor driving the generator with its rotor circuit open. 


5 No. 13 was taken with both rotors open-circuited 


and the machines standing. 


„ No. 14 was taken with the belt off, both motors running light. 


TABLE IV.—RESULTS DEDUCED FROM TABLE II.’ AS 


Separated 


TO THE EFFIOIENOY, POWER FAOTOR, AND SLIP OF 


25-H.P. AND 30-H.P. MOTORS. 


08868 2 : 2 e 0 
—*60 kw. for | bun n B. ER Generator efficiency} Slip %. |.—— Power factor of motor. 5 
% + % Motor-] Gen. WIT W. Input Output Input. Output WIT 2) | Wat we) Ratio. Oos S. WI / W. Oos 
Kw. | Kw Kw. | Kw. |” Ew. Kw. „M. @ | ' ibis d Ma cac 
7°66 | 59 51˙5 | 45°45 | 37°79 88˙3 1°68 | 37:20 51 5 [84:44:85 5773] 16°75 | 297 41-53 884 513 874 
721 | 5°79 | 29°4 45 00 35°79 85:3| 1°60 | 35°19 | 29°4 |8574:60,5-69| 15:20 | 278 | ‘527 | 885 504 868 
7:08 | 5°49 | 29°15 | 42°32 | 36°24 85:5| 1°68 | 34°64 | 29°15 8410419 5·25 14°17 | 28°15 | 506 867 |, 498 |864 
6:49 | 4'18 | 25°45 | 36°71 | 30°22 82 5 1°35 | 29°63 25:45 |86°0/4-28/2-76| 12°14 | 24°57 | 505 ‘867 | 480 855 
5°78 | 4'00 | 23°60 | 33:98 | 28°20 85*1| 1:26 27 60 | 23:60 |85:54-16/2:88, 10:48 | 23:23 | 472 850 ‘543 891 
5:55 | 3'25 | 20°45 | 29°85 | 24:30 |81°6| 1:08 | 25770 |-20°45 |86:4/5:33|5-12| 10°15 | 19°70 | ‘614 | 875 520 | -880 
6°71 | 1°77 | 18°35 | 26°43 | 20°72 785 92 | 20°12 | 18°35 910680211 8:13 | 18:30 | 445 | 858 "416 | 818 
6°30 | 4:00 | 2430 | 35°26} 28:90 82:2| 1:29 | 28°30 | 24:30 |86:0,4-02/2*54| 10˙9 24°30 | 448 | 857 482 856 
6'14 ] 3°73 | 23°20 | 33°65 | 27°51 81:8/ 1:285 | 26°93 | 23°20 |86:54:26/2:57| 11:05 | 22:60 | 489 860 467 847 
450, 66] 9:9 | 15°66| 11-16 "71:5, 50 | 10°56; 99 |93°6\7°75)1'16} 3°56 | 1210 | 294 | “726 179 | 638 
6:67 | 3°78’| 2175 | 51°80 | 26:13 68°S) 1:17 | 25°53 | 21°75 85:04:87 3 25 10:3 21:50 479 855 549 895 
— — — 584) — — — = — — | 60181 — — — — — — 
— — — 252 — — — — — — — — — — — — — 
— | — — f 810; — — — — — H— — — — — — — 


belt driving, A reasonable assumption would therefore be 
that after allowing for belt slip when the load comes on, 
0'5 kw. is the power wasted in the belt and belt slip. 
These 500 watts can be deducted from the sum of (w, + w), 
and the result is the power wasted in the two machines. 
To divide this between them may be accurately done on 
the assumption that the power wasted is in proportion to 
the slip of the rotor in each case. By these means, columns 
Nos. 3 and 4 have been arrived at. Take, for instance, read- 
ing No. 6. The total loss for the two machines is ` 


_ 3:03-0:50 kw. = 2°53 kw. 
The motor slip is 4°83 per cent., and that of the generator 
3°21 per cent. Therefore, the motor loss is 
265 x 4'85 1.52 kw., 
EE 48543521 . 
and that of the generstor 
2'55 x 3'21 
4'85 +521 
The fifth column, which gives the output of the 


generator—i.&, the power circulating between the two 
machines—is the sum of the two wattmeter readings, 


=1'01 kw. 


Wi and W, 

We now come to the calculation of the motor efficiency. 
The power supplied to the motor is evidently the sum of 
all the wattmeter reading, but can be more conveniently 
obtained by adding up column 2 and column 5. The 
output supplied by the motor as brake horse-power is 
transmitted by the belt to the generator. We have, how- 
ever, determined the loss in the motor, and hence it only 


remains to deduct this loss from the input to get the output. 
Again, reverting to observation 6, we get 


Motor output = 11:19 —1°52 = 9'67 kw. 
` 9:6 
The efficiency = —- =86'5 t. 
Y 11.19 pU 


In this test, as in all tests on the Hopkinson method, the 
load on the two machines is not equal, and the motor is 
overloaded. This overload, as is shown on the next column, 
varies from 8 to 32 per cent. for different observations. 
The lower load in readings 3 and 4 was chiefly due to 
the supply voltage being low. The efficiency, as that 
column shows, rises to over 88 per cent. at the rated full 
load of the motor. 

The generator efficiency can be calculated in the same 
way. The output is directly measured, and the input can 
be calculated by adding on the ascertained losses. The 
eolumns which give the slip of the rotors of both the motor 
and generator need little comment. It should be remem- 
bered, however, that the slip of the motor is high because 
the motor is overloaded. The actual slip of the motor at 
full load may be determined on the assumption that it is 
proportional to the load. Thus, from observation 6, we 
get that the slip when the motor was delivering 10 h.p. 
would be 

4°85 x 1:00 
1:50 


The last columns deal with the power factors of the 
motor and generator, which are deduced from the ratio of 
the readings on the two-wattmeter method of the supplied 


— ó'71l per cent. 
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and circulating power respectively. These power factors 
were checked by a comparison between the kilovolt-amperes 
and the wattmeter ings with satisfactory results, which 
showed that the whole of the instruments employed were 
in reasonable agreement with each other, and hence accurate. 
An interesting point not shown in the table is that the 
power factor of the power supplied from the mains is low. 


Thus in reading 6 the ratio of a is 
— 504. 


From the negative curve of Fig. 2 we get for this ratio a 
power factor of 0:286. This power factor is low, and it is 
evident that practically all the wattless current is taken 
from the supply mains. 

It should also be noted that the power factor of the 
generator is, from the nature of the induction type of 
machine, the same as when it is used as a motor. With a 

iven load the power factor of the generator is practically 

xed, and this accounts for the low power factor of the 
main current. The main generator supplies the difference 
of the power currents with the sum of the wattless 
currents required by the two machines. 

With respect to the belt slip, the figures obtained should 
give sufficient information to enable this to be calculated. 
Unfortunately, however, in the test in question the last 
three readings were not repeated, as they might have been, 
to verify the slip under no-load conditions. Also the 
diameters of the pulleys were not measured with the 
accuracy which might have been employed. The diameters, 
as taken by means of a steel rule, were 13in. for the motor 
pulleys and 11:85in. for the generator pulley, and the belt 
was about 0:3in. thick. 

The calculation can then be made in the following way : 


If p is the percentage increase in speed of the generator 
over the motor caused by the pulley diameters ; 

D,» = the diameter of the motor pulley ; 
D, =the diameter of the generator pulley ; 

t = the thickness of the belt; 

m = the slip of the motor as a percentage; 

g =the slip of the generator as a percentage ; 

b= the belt slip as a percentage. 


Then the following equations hold : 
D, tt 


„„ Hoou TIY 
11 85 +03 1215 
Again, from speed considerations 
(1-7 m) (1-4 p) (1-0) = 179. 
Since m, p, b and g are all small quantities, we have 
with sufficient accuracy 
b=p—(g+m). 
In this case with reading No. 6 in the table m = 488, 
g=5'21, and p as determined above = 9°43. 
Using the approximate formula, we get the belt slip as 
equal to 9°43 — (4:85 + 3-21) 
- 1:39 per cent. 


The power given to the belts is 9°67 kw., so that the loss 
in belt slip is 154 watts. This is less than was assumed for 
the total belt loss, but, as mentioned above, the pulley 
diameters may not be quite correct, and a small difference 
in them would affect the result considerably. 

In Tables III. and IV. are given the figures taken for 
two motors, one of 30 h.p. and the other of 25 h.p. In 
this case the 30-h.p. motor was used as the motor and 
the 25-h.p. machine was used as the generator. The only 
pulleys available at the time were approximately 16in. and 
l4jin. in diameter respectively. The difference between 
them was rather too much, and in consequence, when first 
started, the motor was overloaded between 60 and 70 per 
cent. This was reduced by slackening the belt and allow- 


= 9°43 per cent. 
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ing rather more slip. This reduced the speed of the gene- 
rator, and brought the load down in consequence. It will 
be noticed that reading No. 6 was taken with the first step 
of the rotor resistance in the motor rotor circuit. Even 
then an efficiency as high as 81 per cent, was obtained. 
Reading No. 10 was taken with two steps of this resistance 
in circuit, and then the efficiency fell to 71:5 per cent. 
The other figures of this test will be useful to anyone 
wishing to experiment with this method of testing motors. 

The best way of adjusting the load in this test is to use 
a rotor starter with resistance coils of sufficient capacity 
that they can be left in circuit during the test. By 
adjusting this resistance the slips can be adjusted to any 
desired value. The small loss in the rotor starter can be 
easily measured if need be. In the case of the 25-h.p. and 
30-h.p. motors, the slips were lower than was expected, 
and the difference between the pulleys rather too much. 
The normal starting resistances used for the rotors in this 
test were not of sufficient section to allow of their being 
left in circuit. | 

In conclusion, the advantages of testing three-phase 
induction motors in this way are many, and in most 
test-rooms pulleys will be found in stock which will be 
suitable for the purpose. In carrying out the tests at 
the General Electric Company's works there was no difficulty 
in this respect. The advantages may be summed up under 
three headings. First, the method is more accurate, as it 
allows of the losses in the two machines being read directly 
off low-reading wattmeters. It avoids the use of mechanical 
brakes. Secondly, it economises the power required when 
testing, as, for instance, on the last trial only 9:4 kw. were 
taken from the mains when the 30-h.p. motor was working at 
full load. With this expenditure of power two motors were 
tested together, which would have required approximately 
45 kw. to test if run against brakes. Thirdly, the system 
allows of two machines being tested at the same time, and 
economises the time of the test-room staff, and, what is 
more important from the author's point of view, the time 
of the consulting engineer who has to pass the motors for 
export. 

Before leaving the subject it may be remarked that the 
motors, which were made by the General Electric Company, 
were of considerably higher efficiency than had been 
guaranteed under the contract. ! 


WIRELESS TELEGRAPHY. 

BY R. G. BLAINE, M.E., A. M. I. C. E., ETC. 
(Continued from page ? 45.) 

History of Murconi’s Success (concluded). 

1902. 

January.—Mr. Marconi sailed for America on 8.8, | 

"Philadelphia," which vessel was fitted with his 

pim of wireless telegraph apparatus, and during 

the voyage he succeeded in receiving legible messages 

up to 1, 5511 miles and Morse signals up to 2,099 

miles from Poldhu station, Mullion, Cornwall. | 

March 17.— Agreement entered into with the Government 
of the Dominion of Canada, whereby the Canadian 
Government agreed to subsidise the Marconi com- 

nies for the establishment of a station in Canada 

or wireless telegraphic communication between Canada 
and the United Kingdom, provision also being made 
for the erection and working of wireless telegraph 
stations in other parts of the Dominion of Canada. A 
station for transmission and receipt of Transatlantic 
messages at this time in course of erection at Glace 
Bay, Cape Breton. 

April 28, 29, and 30.— Demonstration arranged and 
attended by the chief officials of the Dutch Govern- 
ment, communication being established and main- 
tained between the Dutch warship “Evertson” and 
Scheveningen Agreement concluded with the Belgian 
Government for the installation of the Marconi system 
on nine of the Ostend-Dover Royal Mail boats and at 
two coast stations. 7 

May 28.—Torpedo destroyer “Recruit” struck in Brissons 
in fog. Cruiser “Hyacinth,” destroyer “ Vigilant,” 
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 &nd two tugs dispatched to render assistance. | THE RELUCTANCE OF THE AIR-GAP IN THE 


“Hyacinth” sent message by wireless telegraphy to 
Devonport advising the floating of the “ Recruit.” 
July 14-16.—Mr. Marconi received messages from Poldhu 
on Italian battleship “Carlo Alberto at Cape Skagen, 
a distance of 800 miles, and at Kronstadt, a distance 

of 1,600 miles. | 

July 24.—Practical demonstration of Marconi system of 

Wireless telegraphy on steamer “Koh-i-Noor” and at 
North Foreland station. Communication established 
with Southend-on-Sea, Frinton-on-Sea, Chelmsford, 
North Foreland, and Nieuport, in presence of Right 
Hon. J. R. J. Seddon, Earl Onslow, Lord Charles 
Beresford, the Belgian Minister, and other representa- 

. tive gentlemen. 

August 30.—Mr. Marconi received messages from Poldhu 
on Italian battleship '* Carlo Alberto " at Ferrol. 
September 10.—Messages received from Mr. Marconi, stat- 
ing that he had received messages on Italian battleship 
* Carlo Alberto" at Gibraltar, at Spezia, and through- 

out Mediterranean voyage. 

December 21.—Messages transmitted by wireless telegraphy 
from Cape Ereton, Nova Scotia, to Poldhu, Cornwall. 

1903. 

January 19.—Message sent from President Roosevelt to 
the King, vid Cape Cod and Poldhu (over 2,800 miles). 
Message clearly received at Poldhu and forwarded to 
Windsor. | 

March 18.—Remarkable experiments on tuning carried out 
by Dr. Fleming and Mr. Marconi between Poldhu and 
the Lizard (six miles); also Poole (200 miles) Two 

different sets of messages, one from the large station 
at Poldhu and the other from the small ship station 
at the same place being received simulianeously and 
on the same aerial at the Lizard, the former being 
checked by the Poole station. 


Ships and Stations Fitted. — The following are some details 
giving the number of ships equipped by the Marconi Com- 
any up to date: British Admiralty, between 70 and 80; 
talian Navy, between 40 and 50; Cunard Company, 11; 
Norddeutscher Lloyd, four; Allan Line, three; Atlantic 
Transport Company, three; American Line, four; Com- 
"pagni Transatlantique, six; Belgian Mail Packet, nine ; 
d Star Line, four ; Hamburg-American Line, three ; Isle 
of Man Steam Packet Company, one; Navigazione 
Generale Italiana, five ships already fitted and contract 
signed under which Marconis have a right to equip (if 
required) the whole of this company's fleet, numbering 
about 120 vessels ; yachts, one (“ Samaritan,” Royal Yacht 
Squadron) Their recent contract with the Admiralt 
covers the use of the apparatus of this company on all 
ships of war which the naval authorities may decide 
to equip. They have also 13 land stations in the United 
Kingdom, one in Belgium, two in Germany, four in 
America, two in the Congo Free State, six in Hawaii, 
two in Canada—29 in all. Three stations in Alaska, 
one in Havana, and one in Florida are being equipped, 
whilst seven shore stations have been erected in Italy, and 
seven more are to be in operation shortly ; also six are on 
order for Newfoundland. The company by its contract 
with Lloyd’s of September, 1901, has the right to equip any 
of the 120 or so stations belonging to Lloyd’s which it may 
be thought necessary to equip. A number of these stations 
have already been fitted, and are at work as wireless 
stations for communication with passing ships. There 
are also, of course, the three high-power stations at Poldhu 
(England), Glace Bay (Canada), and Cape Cod (U. S. A.), 
ady referred to. That a ship, if properly equipped, 
need never lose touch with land (at least on a voyage from 
England to America) is shown by the journal published on 
board the Lucania” on her voyage to America, Oct. 12, 
etc., 1903, and other similar journals which have since been 
published. On Oct. 14 messages were received from both 
sides of the Atlantic, the Lucania" being then in mid- 
ocean. It is said to be the intention of the Cunard Com- 
pany to fit their principal ships in a similar way with 
high-power apparatus, so that a daily journal containin 
news of current events on land may be produced on board. 


(To be continued.) 


INDUCTION MOTOR. 
BY N. PENSABENE, A.LM. (BELGIUM). 


There is no other machine for which the predetermina- 
tion of the air-gap permeability has such great importance as 
the induction motor, since the full-load power factor of this 
mechine depends (in conjunction with other conditions) 
upon the right proportion between the exciting current and 
the full-load current. According to the leakage factor 
calculated for a given type of machine, the designer, in 
order to obtain the maximum power factor at full load, 
must arrange the elements of the machine in such a way as 
to have a determined magnetising current. If c is the 
leakage factor, the maximum power factor will be given at 
full load when i' — i, ^c, where i, is the full-load current 
and i the exciting current. In this case it is well known 


that the maximum power factor is 
cos mar = a 
1＋2 0 


Now, the light current is given by 


ae pth 1 8, 
t n? ——. Aa : 
where e= voltage per phase; p=total number of poles; 


n= number of conductors per phase; ~~ = frequency: 
d, is the air-gap corrected in order to take into account 


the iron reluctance; and Aa is the fictive surface of the 
gap by which the flux would pass under a given magnetic 
pressure, travelling across the air-gap depth. Having fixed 
the iron dimensions of the machine, it is necessary to know 
Aa to fix n, in order to obtain the light current, t. Many 
writers estimate Aa b simply multiplying the mean cross. 
section of the exposed iron at the air-gap by & spreading 
coefficient. Now, this spreading coefficient depends upon 
many elements, and it is of some use to know how it varies 
as a function of the width of slots, the air-gap length, and 
the number of slots per pole. 

We will study now the case of open slots in the stator 
and totally enclosed slots in the rotor. The teeth induc- 
tion never being very high, we may consider the teeth 
surfaces as equipotential, and suppose that the flux passes 
from the stator to the rotor, and vice versá : (1) by crossing 
the air-gap length; (2) by passing from the teeth stator 
sides, following circles which have their centres in O 
(Fig. 1), so that O B- d, air-gap length.t We shall see 
that this hypothesis will lead to conclusions which agree 
very closely with experimental resulta. 


" T i the article published by the writer in the Electrical Engineer, 
eb. 1 ry 

+ There are also some lines passing by the flank sides of the teeth, 
but we need not consider them, as they are of the order of the flank 
dispersion ; and their influence can be taken into account by taking 
for the iron length of the machine the net iron length plus the insula. 
tion between sheets, 
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If Lis the length of the machine between flanges loss 
the air-ducts, the permeance for one tooth is given by— 


447 
pill, ME — dn — 
d d 

4 arc COB — 

d n 


To simplify we can write with little inaccuracy, 


d+? 
i 2 
a al | dn 
d E sa 
d 2 
So we get 
272 dez 
P=LI 42L dn LI 4 L d (wx- 2d) 
d d 
f 
d-4- - 
L? 4L 2 
P= idis = 
or 4 0 L (* 2 a] à 
rf 
aa -2d 
L1,4L, see 2 | 
qu S d-2d 
and finally pL. tog (1931 1) 
d T d | 


and if S is the number of slota per pole, 

A.- PAS-LIS 2127 L. S. d log . + 1), 
which we can write Aa = L. S (T d), 
c 1:27 log 2 + 1). 


The curves (Fig. 2) give the different values of « 
according to the ratio T 


where 


Before giving the experimental corroboration of the 
above formula, the following examples will show how the 
spreading coefficient may vary between large limits. 
Suppose two cases in which the pole-pitch and the exposed 
iron surface at the air-gap are the same: 


(1) 829; [21; f—122; d= 05 Í 220; ed = 22; 
spreading ooefficient 1 117 122 
(2) 8215; 12:6; 7-7 d- 015; 24 d = 


spreading coefficient = 1 + Í E = 1772. 


We see that the spreading coefficient in the second case is 
1:41 larger than in the first case. 

The correctness of the above curves will be proved by 
the following tests with machines having different air-gaps 
and width of slots. The correction of the air-gap length 
has been found experimentally by plotting the curves in 
Fig. 3, which are the open-circuit characteristics. If there 
were not magnetic resistance in the iron path, these curves 
would be straight lines; this not being the case, we will 
correct the air-gap by simply writing (Fig. 3) 

d, d EC | 

Knowing d, we calculate Aa by the curves, and with 
formula. (1) we find the light current , which will be con- 
fronted with the one found experimentally. The following 
machines have dtum-wound stators then the coefficient in (1) 
will be 44. | ' 
„2.44 5: PG 

nj? ——. Aa E 4 

(The E.M.F. of the alternator used in these tests is not a 
sinusoidal one but containing the third, fifth, and eleventh 
harmonics. Its equation can be written 


E=E, sin $+ E, sin (3 6+7)+E, sin 5 $-- E, sin 11 . 


10*. 
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The only pronounced harmonic is E, which has no 
influence in our case, 20 we can suppose correct the 
coefficient 44) 

I. The curve 1 in Fig. 3 is the characteristic of a 
machine having the following data : 
S = 9; f = 1'4; l= 12; L = 254; ~~ = 50; n, = 288, 


e = 635 V; d = 12; d, = A d = 140; p= 12. We 


— 


BC 
have then 


fe 117; A, = 9 x 254 (1'2 + 12 x 3˙6) 314, 


rm '44 x 655 x 12 x 14 
288? x 50 x 374 
Tbe test gives i 505 A. 


CTT ede LLL 
———— 
Cer 
CPT 


and = 30 A. 


II.—Curve 2 in Fig. 3 is the curve of a machine having 
S 29; 7 = 1531 = 9; L = 216; n =90; — = 50; 


A 
p=6; 2127 V; d= 065; d, “Bc d = 072; 7-20; 
Aa=9 x 21:6 (9 ＋ 275) = 230. 
Then pu IRE ON Ud ODE: 


90? x 50 x 230 
The test gives 26:5. | 
45 


LELLELEGELEIZ 
r 
N 


AMPERES. 


600 760 800 Curve 1 
Volts 
e ð. 


100 200 800 400 500 


III.— This machine is of the same design as the II, but 
the air-gap ie 95. We take for this machine the same 


, as for II., so 
AC f 
d, z 95 x BC 4 13 8 
Aa 216 x 9 (9 + '365) = 246, 
and we have 
ja (44% 127 x 6x 104, 06 35 A. 
907x50x246 
The test gives + = 34. 
IV.—In this machine the iron reluctance is very small, 
having a low induction in the teeth. The air-gap 
measured is 085 and we take d,="09. We have: S=9; 


l= 66; f 5 1:02; d 2085; d, = 09; n, = 936; f = 12 ;. 


L-118; ~~ 250 ; Aa=9 x 11:8 (*66 4- 3*6 x *085) = 103. 
i M X 685 x 6 09 10 80 A, 
936? x 50 x 103 B» 
The test gives“ = 5:8 A. 


ratio, BC 
= 104 
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brushes in a two-circuit winding are one-half of the total 
turns on the armature, independent of the number of poles, 
since there are but two paths through the winding, whereas 
in a multiple-circuit winding the turns in serios between the 


brushes are th of the total turns on the armature, n being 


the number of poles. It will thus be observed that motors 
and generators operating at a high voltage can be built 


ae 


In another article we will consider the more common 
case of machines having semi-enclosed slote in stator and 
rotor. 


QUESTIONS AND ANSWERS. 


if thou hast knowledge, let others light their candle at it, 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
five shillings for every other answer we print. The answers 
to any questions should be sept within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. Ali 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


697. How would Tus arrange and what materials would be most suit- 
able in making-up a set of ambulance requisites for a central 
station !—H. B. 

698. A certain mill is equipped with a 60-h.p. waterwheel of the 
''undershot" type. The mill is subjected to periodical shortages 
of water. It is proposed to provide a 50-h.p. induction motor of 
the single-phase type, the motor and waterwheel to be run in 
parallel on the shafting, it being assumed that the motor will 

automatically take up any excess of load as the waterwheel slows 
due to lack of water. Daring the winter months the shafting is 

( occasionally but lightly loaded, and there being an excess of water 

at this period, is it possible for the waterwheel to drive the rotor 

of the motor above synchronous speed, and thus cause it to act as 
an ‘‘asynchronous generator,” and return current to the line, 
causing variations in line pressure, etc.’ If so, please describe 
methods of prevention, —FirriguipA. 

ANSWERS. i 

Question No. 690.—What are the relative advantages and disad- 
vantages of lap and wave wound armatares for continuous- 
current machines ? 


Answer to No. 690 (awarded 10s.).—The main advantages 
of the two-circuit (or wave) winding may briefly be 
stated thus: (1) two-circuit windings, for multipolar 
machines, require fewer face conductors (and therefore 
commutator segments) in order to generate a given voltage 
with a given flux per pole than multiple-circuit windings ; 
(2) the electrical balance in the armature with two-circuit 
windings is still preserved, even if the armature should 
become eccentric with regard to the bore of the field. With 
sala iio windings, on the other hand, this eccentricity 
would be accompanied by unequal E.M.F.’s induced in the 
different circuits, 3 tending to cause sparking. These 
two points, together with the increasing demand for con- 
tinuous-current motors of small and moderate aizes and high 
voltage, have probably been the cause of the very wide 
application of two-circuit windings. This style of winding 
has, however, limitations imposed by the size of the machine, 
and has not been found to give entire satisfaction in 
machines of over 100 kw. output. Generally, it may be 
said that, where heavy currents are to be collected, two- 
circuit windings are inadmissible. This point will be 
considered later. In Figs. 1 and 2 are given diagrams of 
a two-circuit and a multiple-circuit winding for a six-pole 
machine. The two-circuit winding is derived from the 
formula c=n y+2 m, where c= number of face conductors, 
n=number of poles, y = average pitch, and m = number of 
windings on armature. 

In Fig. 1 there are 56 face conductors, hence 56=6xy 
+2x1; thus y=9, or 9:66. The first value (9) can only 
be accepted in this case. In multiple-circuit windings the 
number of conductors should be a multiple of the number 


of poles, Thus y = = , Where c, n, y have the same mean- 


ing as above. The average pitch, therefore, must be even, 
the front and back pitches differing by 2. In Fig. 2 c= 60, 
1, — 6, therefore y= 10, giving the kont pitch as 9 and the 
back pitch as 11. 

It should be noted that the turns in series between the 


without undue proportions by adopting the two-circuit 
winding. Consider the case of a six-pole, 50-kw. machine 
for 500 volts running at 575 revolutions per minute, the 
flux entering armature per pole being 3:5 megalines. The 


be 

turns in series betweén the brides, cuessfore, will be 124. 
E24 T. N.M 
10* 
where E — internal voltage generated ; T = number of turns 
in series between brushes; N= number of magnetic cycles 
per second; and M = magnetic flux entering armature per 
pole. 


Employing a two-circuit winding, the total number of 
face conductors will be 496, thus making the armature 
dimensions as: external diameter, 21:5in.; internal 
diameter of core, 13in.; effective length of core, 
7:2in.; density in armature core, 77·7 kilolines per 
square inch (see Table IL). With a multiple - circuit 
winding the total number of face conductors would be 
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1,488, which would be entirely impracticable in the size of 
machine which we are oonsidering—viz., 50 kw. The com- 
promise in this case would be to increase the magnetic pro- 
portions of the machine, working at as high a magnetic 
density as permissible. This, however, does not lead to 
standardisation of the sizes of machines, nor does it utilise 
the material to the best advantage. In order to standardise 
the size of machines as much as possible, all dimensions of 
the frame, yoke, magnet core, armature spider, shaft, ete., 
should be independent of the voltage. The armature punch- 
ings, too, should preferably be the same, and this calls for 
one style of winding for all voltages; hence it is in this 
direction that the two-circuit winding has received ita 
greatest development. This style of winding limits the 
number of slots and the number of groups of conductors 
(or half-coils) that are possible to place in a slot in order to 
obtain & symmetrical winding. Table I. illustrates this 
point, giving the number of conductors, or sides of coils, 
possible per slot for machines with from four to twelve 
poles. 
TAnLE I. 


Number Possible number of conductors cr groups of conduotori- 


of poles. per slot for symmetrical windings.  - 
| o EE ee 
212 — 5 — 10 — 14 — 
6 1 2 4 — 8 10 — 14 16 
8 1]|2|—161-l10|-.234]| — 
10 12 4 5 8 — | 12 | 14 | 16 
12 | 1 2 — — E 10 — 14 — 
| 


TABLE II.—Arrapgement of Comparative Designs 
of 50-kw. Generators. 


Specification, A. B. C. D. 
Number of poles ............... 6 6 6 6 
Kilowatte ........... q . 50 50 50 50 
hi pec ES 125 125 500 500 
Amper es tà 400 400 100 100 
Speed (r.p.m.) .................. 575 575 575 576 
Periodicityincyclespersecond 28:8 28:8 28:8 28:8 
Megalines entering armature 

pet" pole ash sexos ev vosdus 502 2°04 5'5 4'0 

Armature, . 

Diameter over all (in.)... . 91:5 21:5 21:5 21:5 
Length over conductors (in.). 19°75 19°75 20°5 22 
Diameter at bottom of slots 

I.) E E Led eu qa 19:575 | 193125 19:25 19 
Internal diameter of core (in.) 13 14% 13 11°75 
Length of core over all (in.) 8:75 87/5 8°75 8°75 
Number of intermediate 

ventilating ducts ............ 2 2 2 2 
Width of intermediate venti- 

lating ducts (in.) ............ 575 875 575 575 
Effective length, magnetic 

Iron (in. 8 7˙2 7˙2 7˙2 7˙2 
Depth of slot (in.)............... 1, li 1j 14 
Width of slot (in.: 575 375 813 21 
Number of slots 1 107 124 162 
Width of tooth at periphery 

00000000 "255 22 2 
Radial depth of air- gap — — ix = 
Armature Slots ond Conductors, 
Heigh: of bare conductor in.) 315 42 575 1 
Width of bare conductor (in.) 1 25 07 088 
Height of insulated con- 

ductor (in.) e 403 48 408 12 
Width of insulated con- 

ductor (in. q 128 31 098 108 
Oross-section, bare conductor 

/ AA seek ao eee 0375 105 0265 0088 
Amperes per conductor ...... 6 200 50 167 
Amperes per sq. in 1,800 1,900 1,900 1,900 
Oonductors per slot 4 2 4 8 
Total copper cross-section per 

slot (sq. in.) .................. '15 '21 :105 "104 
Width x depth of slot (sq. in.) 398 445 "352 27 
Space factor of slot 577 472 299 20 

Com mutator., 

Diameter (in.) .................. 16:5 14:6 16:5 16:5 
Number of segments ......... 216 107 248 324 
Thickness of segment at peri- 

phery (in.) 21 4 18 15 
Thickness of insulation be- | 

tween segments (in.) ...... 03 03 "03 ‘03 
Active length” (in.) 7˙575 8 ó ó 

B rushes, 

Material ͥ Carbon Carbon Oarbon Carbon 
Number of set? q 6 6 6 6 
Brushes per set.. q 5 5 2 2 
Thicknees of brush (in.) ...... 8 á g 8 
Width of brush (in.) . . 1:25 1:25 1'25 1:25 
Oontact surface per brush 

(sq. in.) EREET) AAEE S EEE E MERE l1 11 47 47 


TECHNICAL DATA. 


Armature, 

No-load voltage ............. ʻi 125 125 500 500 

Number of face condactors... 432 214 496 1,296 

Number of slots 108 107 124 162 

Number of conductors per slot 4 2 4 8 
Multiple Two Two Multiple 

Style of winding. i circuit circuit circuit circuit 
single single single single 

Number of circuits through 

armature .....sccscsessecenees 6 2 2 6 
Mean length, one armature 

turn (in.) e 41 41 44 48 
Total armature turns 216 107 248 648 
Turne in series between 

brushes ............. q . 36 55˙5 124 108 
Length between brushes (in.) 1, 475 2,195 5,456 5,180 
Oross-section, one armature 

conductor (sq. in.) ......... 0:375 "106 "0263 0088 
Resistance of waa from 

+ to - brushes at 60deg. C. 

(OD) uoc dioit o trai pede 0:052 00822 081 0772 
CR drop in armature at 

60deg.-C. (volta) ) 7... 2:08 3'3 8'16 772 
UR drop in brush contacta, 

eto, (volte)............. ee 1:46 1:46 1:6 1'5 
Density in armature core 

(kilo-lines per sq. in.) 66 66°6 Tl 77 

Commutation. 
Number of segments in com- 

MULALON aisiari 216 107 248 324 
Number of segments per pole 36 17:85 41:4 54 
Average volts between com- 

mutator segments 5°47 7 121 9:26 
Armature turns per pole...... 30 17˙85 41:4 108 
Armature turns per segment. 1 1 1 2 
Armature ampere-turns per 

N 2,400 3,570 2,070 1,800 
Segments lead of brushes 3 2 ó'b 4 
Percentage lead of brushes... 8'35 8:92 8:45 74 
Percentage demagnetising 

ampere-turns  ............... 16°7 17°84 16:9 14:8 
Percentage distorting am- 

pere-turns ..................... | 83'3 82°16 851 85:2 
Demagnetising ampere-turn 

per pole ͥ . 400 658 550 266 
Distorting ampere-turns per 

pole........... — tuted cease 2,000 2,932 1.720 1,534 
Periphery of commutator(in. ^ 51:8 45:8 51:8 51:8 
Peripheral speed (P) (ins. 

Per sed.) m 496 440 496 496 
Length of arc of contact of 

brush (T) (in.). 875 "875 575 "575 
Frequency of commutation 

(— per sec.) [ n= = 284 250 662 662 
Width of segment plus insu- 

lation (in.) “24 43 '21 1 
Maximum number of coils 

short-circuited under a brush 4 3 2 8 
Turns per coil (w)....... T 1 1 1 2 
Maximum number of simul- 

taneously commutared con- 

ductors per group (») ...... 8 6 4 12 
‘‘Freelength” perturn(/)(in.) 26:6 26:0 29:6 336 
„Embedded length" per turn 

Gir ĩͤ teste esee eere 14:4 14:4 14:4 14:4 
Lines perampere-turn per inch 

of free length 0 €— 2 2 2 2 
Lines per ampere- turn per inch | 

of embedded length (e) 10 10 10 10 
Lines por ampere-turn for free | 

length (/ )) . 53:2 55:2 59:2 67˙2 
Lines per ampere-turn for 

embedded length (v xv) ... 144 144 144 144 
Lines per ampere for free 

length e xu 2 =p 213 160 118 404 
Lines per  ampere for 

embedded length (r x v xe) 

FFC 1. 150 864 576 1,670 
Total lines linked with short- 

circuited coil per ampere 

CCC . 1,363 1,024 694 2,074 


Inductance per segment (L 


=? X (P * 1) (henry) ...... . 00001868 · 00001024 ‘00000694 ‘0000415 


105 

Reactance per segment 

(2 m n L) (ohm) ......... .. 024 0214 0288 175 
Number of sets of brushes 

employed for wave winding — 6 6 — 
Minimum series rcactance of 

short-circuited conductors 

(for wave winding) ......... — 0214 0288 — 
Reactance voltage (volts) ... 176 4:28 1:44 2:89 


Thus, a four-pole machine with 99 coils can have these 
placed in 33 slots. Manufacturers sometimes, for the 
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upon the sub-division of current between the different sets 
of brushes of the same sign. This unequal sub-division of 
the current gives rise to sparking, which in certain cases 
has been of a destructive nature to the commutator. 

When there are as many brush sets as there are 
poles, the flux density at each pole-face must be the same; 
otherwise the position of the different sets of brushes 
must be shifted with respect to each other to corre- 
spond to the different densities, the same that would be 
required with a multiple-circuit winding. Hence any change 
of the armature with respect to the poles will, in the case of 
two-circuit windings, be accompanied by an unequal sub- 
division of the current between the different brush sets of 
the same sign, and, therefore, the armature must be main- 
tained in one position with respect to the poles, and with 
exactness, since there is no counteraction in the armature to 
prevent the unequal sub-division, as in the case of multiple- 
circuit windings: In the case of multiple-circuit windings, 
however, the dron in any circuit, and likewise the armature 
reaction on the field in which the current is generated, tend 
to prevent an excessive flow of current from the correspond- 
ing sets of brushes. The equalising rings fitted to multiple- 
circuit wiudiugs allow these currents to circulate without 
affecting the sub-division at the brush sets. 

On account of these features it is now considered 
advisable by manufacturers to employ multiple circuit for 
all large machines. Each style of winding is, however, 
specially suited to its apecific purpose, and with this object 
in view Table II. has been drawn up. In this table are 
given, in tabulated form, comparative designs for the 
armatures of 50-kw. generators for 125 and 500 volte. 
Each voltage has two designs given, one with a multiple 
circuit and the other with a two-circuit winding. The size 
of the frame, magnet system, etc., is to be considered the 
same for all voltages, the ampere-turns on the spools being 
varied to allow for the slightly increased density at the 
higher voltage. From this table it will be seen that designs 
A and C only require the armature punchings altered for 
125 and 500 volts, all other parte—spider, end flanges, 
etc.—would be standard. By the arrangement of carrying 
through these comparative designs, it will be seen that the 
multiple-circuit winding is especially suited for the 125-volt 
machine and unsuitable for 500 volts, whereas the case for 
the two-circuit winding is vice versa. —MONOPHASE. 


Answer to No. 690 (awarded 58.).— From mechanical con- 
siderations wave windings would always be preferred, for 
they reduce the number of conductors and increase their 
section as compared with a wave winding for the same out- 
put. This is easily seen to be the case from the fact that 
with a wave winding each conductor carries half the total 
current, and the total conductors are equal to twice the 
effective conductors in series between the positive and 
negative brushes; whilst with a lap winding each conductor 


carries ‘otal current , and the total number of conductors 
number of poles 

is equal to the number of conductors in series between the 
positive and negative brushes multiplied by the number of 
poles. Electrically also the wave winding has advantages. 
It removes all danger of internal balancing currents due to 
differences of pole strength, for there are only two circuits 
in parallel, and each of these has an equal number of con- 
ductors under each of the poles of the machine, so that any 
Inequality of pole strength affects both circuits alike, and 
leaves the balance unaffected. With the lap winding, on 
the other hand, any difference of pole strength causes 
differences of current in the various circuits in parallel, and 
thus leads to sparking at one or more sets of brushes, and 
occasionally to violent surging of current from the high 
volt circuits into the lower-volt ones and back again. Even 
when equalising connections are fitted to the lap winding 
between points of equal potential, as is commonly done on 
the larger multipolar machines, though the bad effect on the 
brushes is more or less avoided, yet the wasteful internal 
currents are not prevented. 

As regards reactance voltage and tendency to spark, 
both types of winding are much alike. Thus a lap winding 
with 400 conductors and 100 commutator plates on a four- 
pole machine might be safely replaced by a wave winding 
with about 200 conductor and about 100 commutator 


sake of employing the same punchings, group four 
conductors (ot groups of conductora) per slot in a four- 
pole field, and employ a “dummy” coil —i. e., a coil 
not connected to the winding or commutator. This, 
however, gives rise to a lack of symmetry, and should 
only be used where the sparking constants are very con- 
servative. With two-circuit windings only two sets of 
brushes are needed, as far as collection of the current is 


Fic. 3. 


concerned ; but in order to prevent the commutator being 
too expensive, and also to keep the reactance voltage to 
conservative values, it is customary to use as many sete of 
brushes as there are poles. In Fig. 3 is shown diagram- 
matically the conductors of the winding of Fig.1 temporarily 
undergoing short-circuit at the positive brush. In this 
circuit there are six conductors, or the equivalent of three 
turns, in series, and if at full load there is a reactance 


Fic. 4. 


voltage of one volt per turn, the reactance voltage of the 
short-circuited coil amounts to three volts. But if, as in 
Fig. 4, all three sete of positive brushes are employed, each 
pair of conductors is short-circuited by another path con- 
sisting of two positive brushes and the interconnecting 
cable. In each of these independent circuits the reactance 
voltage is one volt, and the commutation should be much 
better than the previous arrangement. The diagram of 


TR, 


FIG. 5. 


Fig. 4 illustrates an analagous syatem of circuits, in which R, 
represents the contact resistance of one brush bridging two 
adjacent segments, R, the contact resistance from a segment 
to a second brush, and R, the value for the third brush. 
C,, C., C, represent the resistances of the interconnecting 
cables, and the reactance voltage iu the three turns is repre- 
sented by a cell. Thus it will be seen that the brush con- 
tact resistance and brush resistance have a very great etlect 


THE ELECTRICAL ENGINEER, JUNE 17, 1904. 


927 


plates, for though in the wave winding the current per 
conductor wil be doubled, and there will be two sections 
in series forming the short-circuit under the brush (Fig. 1) 
instead of only one, as in the lap winding (Fig. 2), yet the 
reactance voltage will be no greater, since it also depends 
on the square of the number of turns per section, aud these 
turns are halved in the case of the wave winding. When, 
for the purpose of economising in the size of commutator, 
as many sets of brushes as poles are used with & wave 
winding, instead of only two sete (which is all that is reall 

necessary), the short-circuit under the brush is modified, 
and the tendency to spark is reduced, though this reduction 
is found to be only slight in practice. Another difficulty 


t 
> 


Fic. 1. 


arises, however, when more than two sete of brushes are 
used. All the sete of brushes of similar sign are at prac- 
tically the same potential (being connected to the same 
point on the armature winding, within a conductor or so), 
and the division of the current amongst the different sets 
of brushes depends practically on their respective contact 
resistances to the commutator. A very slight increase in 
pressure on one set may, therefore, cause much more than its 
share of the current to pass through that set, and so lead to 
considerable local heating and glowing of the carbons. This 
difficulty is, however, also present to a certain extent with 
lap windings when these are fitted with equalising con- 
nections, 

The only valid objection to wave windings occurs at the 
larger outputs. The point is soon reached where the 


Fic. 2. 


number of conductors becomes too small to permit the 
number of commutator plates necessary for low reactance 
and sparkless running to be obtained, and beyond this point 
lap windings have to be adopted. It is on this account 
that practically all the larger modern generators at 
ordinary voltages have to have plain lap windings, though 
undoubtedly wave windings are preferred' whenever their 
use does not reduce the possible commutator plates below 
the minimum required for sparkless running.— G. 


Answer to No. 690 (awarded 5s.).—The characteristic 
points of “lap” and “wave” windings are shown in 
Figs. 1 and 2 diagrammatically. Fig. 1 represents the lap 
winding, and it will be noted that there are four distinc: 
circuits ; whilst in Fig. 2, wbich represents the wave wind- 
ing, there are only two circuits in parallel. In this way the 
wave winding can be used with only two sets of brushes in 
place of four with the other windings. This is convenient 
on motors working in inaccessible positions, as the brushes 
on the under side of the commutator can be left off. Of 


course, in cases where the amperes per square inch exceed 
45 amperes, two sets of brushes are not enough ; and also 
some designers find that the commutation is more satis- 
factory with the full number of brushes. 

Wave windings are generally used on motors up to, say, 
70 h.p. capacity, as they are found to be more satisfactory 
from & commutation point of view, due to the absence of 
any tendency to “buck,” whereas with unequalised lap 
windings this latter sometimes gives trouble. Of course, 
on larger machines lap windings are always equalised, but 
there is usually not room for the rings on small armatures, 
and also the extra expense should be avoided. On larger 
motors and generators, of about 200 kw. capacity and 
upwards, wave windings are very seldom , equalised 
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lap windings being the standard practice, the reason being 
that with the former type of winding it is seldom possible 
to use enough commutator segments to keep the average 
volta between adjacent segments within a safe limit. This 
latter should not exceed 10 to 12 volts for satisfactor 
commutation. Another point which is against wave wind- 
ings on large machines is that the amperes per conductor 
are usually very high, as there are only two cirouits. This 
latter should not exceed 200 amperes. | 

To demonstrate the above remarks, the writer proposes 
to discuss the armature winding of a 250-kw. generator 
recently designed which operated very satisfactorily on test. 
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This generator was of the multipolar type (six-pole), rsted 
at 600 volta, 250 kw. (417 amperes), 514 revolutions per 
minute. The armature was lap-wound, and equalised: 
number of slots in the core = 152 ; conductors per slot — 6 ; 
number of commutator segments = 596. From these figures 
it is found that the average volts between adjacent seg- 
ments- 91 volts, and the amperes per conductor = 70. 
Now assume that a wave-wound armature was used in 
place of the above. To allow for the same flux through 
tbe armature, 262 total conductors are required—that is, 
with 132 slots two conductors per slot with one dead coil. 
The maximum number of commutator segments possible 
is 131; therefore, with this winding the volts between 
adjacent segments — 27-6 volts (a figure over 100 per cent. 
beyond the working limit) and also the amperes per 
conductor = 208, which is also outside the limit. 

On the other band, take the case of a small four-pole 
motor, rated at 500 volts, 10 h.p., 750 revolutions per 
minute, with a wave-wound armature, and working at 4 
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flux of, say, 1'75 megalines, approximately 1,100 total 
conductors are required. On small motors of this type 
there will be no difficulty as regards the volts between 
adjacent segments or the amperes per conductor, but the 
advantage of the wave winding lies in the fact that only 
1,100 conductors approximately are required in the above 
case, whereas 2,200 conductors approximately are required 
on & lap winding to give the same flux. An obvious 
gain in cost of labour is thereby obtained with the wave 
winding. 

In conclusion, wave windings should always be used on 
small machines and lap windings on large ones. With 
machines of about 100 kw. capacity experience and calcula- 
tions can decide which winding to use. It is said by some 
designers that wave windings do not give such good 
commutation even on small motors as lap windings, but 
this is usually due to incorrect design in the other parts of 
the motors.—P. 


Answer to No. 690 (awarded 58.).— The question whether 
an armature should be wave or lap wound for any par- 
ticular case depends largely on the current it is to give. 
A given winding with wave connections will give double 
the voltage of the same winding with lap, or, in other 
words, a lap winding for a given voltage must have twice 
as many turns as a wave. With a wire-wound armature 
this means a great saving in cost for a wave winding— 
firstly, in giving a better space factor in the slots, because 
the cotton covering on the wire takes up a less proportion 
of the space, and, secondly, because the armature is cheaper 
to wind. It also gives a better-running machine, because 
if four sets of brushes are used (on a four-polar), the coil 

‘short-circuited has half the number of turns carryin 
double the current. As the sparking E.M.F. is proportiona 
to current x turns’, the wave winding would appear to have 
an advantage of 2:1 over the lap. This is not exactly the 
case, because it is almost impossible to get the two sets of 

9 or negative brushes to share the current equally. 

ther advantages are the impossibility of unequally loading 
the two halves of the armature winding in case of its 
becoming eccentric owing to wear of bearings and the 
ability to use only two sets of brushes. 

These points are of considerable importance in the case 
of traction motors. When, however, we come to deal with 
large currents, the saving in space with a wave winding 
largely disappears, and with a bar armature with one-turn 
coils the lap winding has the advantage as regards sparking, 
owing to the uneven distribution of current in the brushes 
with wave winding as mentioned above. Also, with these 
large currents it is necessary to make the most of the 
commutator surface, and to make each set of brushes collect 
its share. With careful centering and the use of equalising 
rings there is no difficulty in ensuring this with a lap 
winding. In machines with more than fonr poles it would 
sometimes be a saving to use a duplex wave winding 
instead of a lap. Such machines however, are, frequently 
found to give trouble at the brushes, even when well 
designed as regards armature reaction and reactance 
voltage, owing apparently to interchange of current 
between the two windings. As a rough guide, a machine 
may with advantage be wound wave if the current is below 
500 amperes, and lap if above that figure. "The limit will, 
of course, vary a good deal according to the speed aud 
design of the machine.—W. 

Question. No, 691.— What is the best simple test for ascertaining the 
number of degrees of hardness of boiler feed water in order to check 
the working of the water-softening plant. I want a simple method 
which can be readily carried out in the engine-room without the 
use of elaborate laboratory apparatus. 

Answer to No. 691 (awarded 7s. 6d.).—It would, perhaps, 
have been better if the questioner had at least given some 
idea as to the type or make of water-softening plant in use, 
and whether the treatment is controlled automatically or 
by hand. The most reliable and, at the same time, a fairly 
simple method of ascertaining the hardness, in degrees, of 
water, is by means of the soap test. The apparatus required 
is of a simple description, and is quite suitable for engine- 
room use. The method of making the above-mentioned 
test is given in the following instructions, which are issued 
by the makers, for controlling the chemical treatment of 
the Archbutt-Deeley water-softening process. 


| on the top of the water. 


Instructions for Controlling the Chemical Treatment. 


1. When the hardness does not exceed 4deg. — (a) If the 
alkalinity does not exceed the hardness by more than 1deg. 
the water is fit for most purposes. (b) If the alkalinity 
exceeds the hardness more than 1deg., too much alkali has 
been used. (c) For boilers, unless liable to prime, if the 
alkalinity is less than 1deg. in excess of the hardness, rather 
more alkali should be added. For boilers liable to prime 
the alkalinity should not exceed the hardness. 

2. When the hardness exceeds 4deg —(a) If the alkalinity 
is more than 4deg. more lime should be added. (5) If the 
alkalinity is less than the hardness, more alkali is required. 

3. Whatever the hardness —(a) If no colour be obtained 
with nitrate of silver, more lime is required. (b) If a brown 
colour is obtained with nitrate of silver, too much lime has 
been added. 

Norz.— The colour obtained should be pale yellow. 

The tests referred to are made as follows: 

1. Mitrate of Silver Test, —Put about eight drops of a 5 per 
cent. solution of silver nitrate into a clean white porcelain 
basin, and add some of the water under test with a dipper. 
Do not make the test in direct sunlight. Rinse out the 
basin immediately after test. Brown stains on the bottom 
of the basin may be removed with a solution of cyanide of 
potassium. 

2. Alkalinity Lest. — Measure exactly, with a pipette, 
70 cubic centimetres of the clear filtered water into a clean 
white porcelain basin. Add a sufficient number of drops of 
methyl orange solution to colour the water a distinct yellow, 
then add, at first slowly, and finally drop by drop, from 
a burette, decinormal sulphuric acid, stirring with a glass 
rod, until the yellow colour changes to a rose tint. The 
difference of a drop will sause the change. The volume of 
acid used in cubic centimetres multiplied by 5 is the 
alkalinity of the water in degrees. This test must be very 
carefully made in a good light. 

5. Soap Test for Hardness.—The standard soap solution 
used for this test must be purchased “of such strength that 
exactly 14:25 cubic centimetres are required to produce a 
permanent lather with 50 cubic centimetres of standard 
hard water of 14deg. hardness.” It is supplied by Messrs. 
F. Sutton and Co., manufacturing and analytical chemists, 
of Norwich. Measure exactly 50 cubic centimetres of the 
water under test into a clean 80z. stoppered bottle, and 
add the soap solution from a burette, at first one cubio 
centimetre at a time, and then ‘5 cubic centimetre at a time, 
and finally drop by drop, shaking well after each addition 
until a soft lather is obtained, which, if the bottle is laid at 
rest upon its side, remains continuous over the whole sarface 
for five minutes. Observe the number of cubic centimetres 
of soap solution used, and read off the hardness from the 
usual tables. 

The whole of the above-mentioned tests can be carried 
out in 15 minutes. A hardness test should be taken of the 
untreated water before each treatment, and it is a good 
plan to make two soap tests on the treated water, one as a 
check against the other (separate samples being used). The 
writer had experience of this treatment on a very variable 
canal water (tbe hardness often varying from 5deg. to 
30deg. within 24 hours), which had a very muddy appear- 
ance, and on advice tried the use of aluminoferric as a 
means of clearing the water. The effect was certainly 
striking, the water being rendered quite clear. The 
aluminoferric was used in the proportions of 13lb. to 6,000 
gallons of water, and added in the form of a solution whilst 
the water was being agitated, after running the chemical 
reagents iu. The apparatus for carrying out all the tests 
referred to above can be obtained in divided lock-up cabinet 
(measuring about 28in. by 14in. by 14in.), containing com- 
plete set, for £2. 10s.—NiGHT SHIFT. 


Answer to No. 691 (awarded Ts. 6d.).—If only a simple 
test is required in order to ascertain that the feed water is 
properly softened, there is a very elegant and easy test 
introduced by Mr. Porter (of Porter-Clarke process fame). 
I have used it for many years on a practical scale with very 
great success in our boiler-house. All that is required is a 
glass vessel, such as a drinking tumbler, to hold a sample 
of the water, and a piece of phenolphthalein paper to lay 
If the feed water has not been 
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sufficiently softened nothing more can be seen, but if the 
water is properly softened, then faint streaks of pink appear 
to fall from the paper floating on the surface. These 
appear in about a minute. If the water has received too 
much caustic lime, and is therefore over-treated, the pink 
colour becomes very pronounced almost immediately. 
Phenolphthalein paper may be bought ready made at 
the operative chemist's, or it may be made, with a little 
patience, by dissolving phenolpbthalein and sugar in spirits 
of wine, and then dipping blotting or filter paper into it 
and hanging the paper up to dry. The paper would require 
dipping and drying twice or three times very carefully, and 
it would have to be done in a room with plenty of ventila- 
tion and no fire, to avoid risk and to ensure success. 
A thick glass “trial jar, about 6in. high and lin. 
diameter, and provided with a foot, may be bought 
at the chemist’s for about 5d., and would be better 
than an ordinary tumbler.  Phenolphthalein costs 2s. 
an ounce. Best refined white sugar should be used. This 
test is about all that is actually required in practice, but if 
it is also desired to know the number of degrees of hard- 
ness, then more must be done. Firstly, a definite meaning 
must be assigned to ‘a degree,” and it is usual to mean 
one grain of carbonate of lime in a gallon of water. Now 
it happens that distilled water will dissolve, under tho con- 
ditious of the question, about one grain of quicklime in 
1,000 grains of water. Therefore, take a small quantity 
of clean quicklime (say 40z.), put it into a clear glass wine 
bottle, fill the bottle up to the top of the shoulder with 
clean distilled water—1.c., water that has dropped from a 
leaking steam-pipe—put a good cork into the bottle, and 
shake it well up several times at intervals during the day. 
This will give a saturated solution of quicklime. Allow it 
to stand all night, and a clear liquid will be found in the 
bottle in the morning. Now procure a graduated measure 
glass of 1,000 grains capacity with a spout for pouring 
and fill it up to the 1,000 mark with the clear solution of 
lime water. Obviously the solution will contain very 
nearly one grain of quicklime, because this is as much as 
the water can dissolve, and therefore every fluid grain 
measured will contain :001 grain of quicklime. Now 
procure a small glass flask with a neck and holding about 
4oz. Into this pour 700 grains of the feed water to be 
tested and put a piece of the phenolphthalein paper (tin. 
square) on to the top of the water, allow it to stand for a 
minute or two, and then swash it round in order to mix 
thoroughly. Into this flask pour a few grains of the 
solution of quicklime, swash round as before, and if 
no colour appears, add a few more measures of the 
quicklime solution. Go on in this way very patiently 
until a faint pink colour appears, and then allow it a few 
minutes to see whether it will disappear. If so, then add 
& few more grain measures of the quicklime solution until 
the faint pink is just permanent. The flask, and also the 
measure glass, must be kept covered over as much as 
possible to prevent the entrance of carbonic acid gas from 
the air, as that would interfere with the experiment. 
Suppose, now, that we have used 15 fluid grains of the 
quicklime solution in the measure glass, then there would be 
the equivalent of three grains of carbonate of lime still left in 
each gallon of the partly softened feed water. The above 
quantities are chosen so that five fluid grains of the quick- 
lime solution shall represent one grain of carbonate of lime 
in the gallon of feed water. Seven hundred grains are the 
‘01 of a gallon, which is 70,000 grains, and 10 fluid grains 
containing 001 of quicklime each amount to ‘01 grain of 
quicklime. If 700 grains contain‘01 grain, 70,000 grains will 
contain one grain, or, in other words, if 01 gallon contains 
‘01 grain, then one gallon will contain 100 times as much 
(or:01x100-1 grain). It must be remembered that each 
. molecule of carbonate of lime in the feed water is kept in 
solution by a molecule of carbonic acid gas also dissolved 
iu the water, and that the quicklime really seizes this 
molecule of gas and so renders the water incapable of 
dissolving the carbonate of lime any longer, therefore every 
molecule of quicklime added in the above measuring process 
sets free and renders insoluble a corresponding molecule of 
carbonate of lime which weighs almost exactly twice as 
much as the molecule of quicklime. "This makes the whole 
matter perfectly clear and logical, but for ordinary practical 


purposes we must remember that commercial quicklime is 
not pure, and therefore more would have to be used in the 
water softener than the test would indicate, especially if it 
1 en in store some time and become well slaked.— 


Answer to No. 691 (awarded 5s.).—The best and simplest 
method for ascertaining the number of degrees of hardness 
of boiler feed water is as follows : Procure a flask or bottle 
(80z. to 100z. capacity), a 25 cubic centimetre burette (a 
glass tube, held upright in a stand, and marked off in cubic 
centimetres, with an indiarubber pinch-cock attached to one 
end for regulating the flow of a few drops at a ipe & 
measure glass graduated to 70 cubic centimetres, and a 
small quantity of Wanklyn’s standard soap solution. 


Measure off 70 cubic centimetres of the feed water into the 


flask, or, if preferred, a flask can be purchased already 


marked off at 70 cubic centimetres, thus doing away with 


the measure glass. Then fill up the burette with soap 
solution and add one cubic centimetre of same to the 
feed water. Shake the flask well after addition and notice 
whether a lather is formed; if not, continue to add the 
soap solution, one cubic centimetre at a time, shaking the 
flask well after each addition, until a lather appears and 
remains after shaking and standing for, say, five minutes. 
The number of cubic centimetres of the soap solution used 
to cause a lather to appear corresponds to the number 
of degrees of hardness of the feed water. Wanklyn’s 
standard soap solution can be purchased ready for use, say, 
half a litre at a time, costing about 3s. The soap solution 
will not kecp good for ever, as after a few months it some- 
times suffers changes and loses in strength ; it is therefore 
not wise to purchase too large a quantity at a time. 
Another simple method for rough testing is to use 
*Soloid " soap, obtained from Messrs. Burroughs, Wellcome, 
and Co., in small tablets, each tablet corresponding to five 
milligrammes of calcium carbonate, equalling 5deg of hard- 
ness. One tablet is added to 70 cubic centimetres of the feed 
water, and shaken up until dissolved. If a lather is formed, 
then the water is under 5deg. of hardness; if no lather 
appeara, another tablet is added, shaken up until dissolved, 
and so on until a lather appears and stands after shaking, 
calculating 5deg. of hardness for each tablet used. For 
this test the only apparatus required is a flask or bottle 
marked off to 70 cubic centimetres and the tabloids.— 
E. BAMBRIDGE. 


FORTHCOMING EVENTS. 


SATURDAY, JUNE 18. 

Crompton and Co., Limited.— Inspection of Arc Works, Ohelmsford, 
followed by annual athletie meeting. Train leaves Livcrpool-street 
at 10.55 a.m. 

SATURDAY, JUNE 25. 

Junior Institution of Engineers. —At 5 p.m., visit to the Chelsea 
generating station of the Underground Electric Railways Oom- 
pany of London, Lot’s-road, Chelsea. (The visit to Dover to 
inspect the Admiralty Harbour works announced for July 2 has 
been postponed to July 9.) 


Incorporated Municipal Electrical Association.—Ninth annual 
convention, Derby, Nottingham, and Sheffield, June 29 to 
July 2. 


APPOINTMENTS VACANT. 


Charge Engineer, Woolwich Electricity Works. Salary, £109. 4s. 
per annum. Applications by June 20. 

Refuse Destructor Foreman, Folkestone. Wages £2 par week, 
with house, fuel, and light. Applications by June 23, 

Foreman, Stockport, for car-shed and repairing shop. Salary, 
£120 per annum, Applications by 12 noon on June 20. 

Switchboard Attendant, Swindon Corporation. Wages £1, 78. 6d. 
per weck, increasing £6. 10s. per annum for the first two years. 
Applications by July 5. See advertisement. 
Salary, £91 and £78 per annum, increasing by 
See advertisement. 


Clerks, Swindon. 
£6. 10s. per annum. Applications by June 29. 


Telephos, Limited. This company has been registered with a 
capital of £10,000, the objects being to adopt a certain agreement (the 
parties to which are not named), to acquire the property named 
therein, and to carry ou the business of suppliers of electricity, elec- 
trical and mechanical engineers, etc. 
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THE MINISTER OF COMMERCE AND INDUSTRY. 


The report of the committee appointed in July last year 
to consider the position and duties of the Board of Trade 
and the Local Government Board, has been published this 
week. Under the terms of the reference the committee 
had to report as to whether any, and, if so, what, alterations 
should be made in the constitution and status of these 
offices. They had also to consider whether in the interests 
of administrative efficiency any rearrangement of duties 
between these and other Government departments is desir- 
able. 'The committee, which was ably presided over by 
the Earl of Jersey, consulted Mr. Gerald Balfour and Mr. 
Long, the presidente of the two departments in question. 
They also obtained views of gentlemen who had previously 
held these offices. Besides this, representations from the 
Associated Chambers of Commerce, the Association of 
Municipal Corporations, and from the British Medical 
Association were received and considered. With respect 
to the Board of Trade, the report pointe out that this was 
established in 1786 for “the consideration of all matters 
relating to trade and foreign plantations.” As constituted 
there were over twenty members of the Board, but this 
constitution is now obsolete, as the Board of Trade never 
meets. The responsibility for the conduct of its business 
rests upon the president, who is ably assisted by the 
permanent staff. The report points out that the work 
of the Board of Trade has greatly increased in 
importance of recent years. New duties and respon- 
sibilities have been imposed upon it by the Legislature 
in connection with “shipping, railways, labour disputes, 
and other matters.” We feel that the committee might 
have honoured electrical engineering with ite lighting 
and tramway interests with special mention, and not 
have included the same in the general category of other 
matters.” There is no doubt that electrical progress has 
entailed much extra work on the Board of Trade, and there 
is generally satisfaction with the way in which the duties 
have been performed. The industry, as represented by its 
leading men, has always been consulted before new regula- 
tions are framed and issued, and in several cases internal 
disputes of a general character between electrical undertakers 
and their consumers have been definitely settled by the 
issue of such regulations. Considered broadly, however, 
the committee are correct when they point out that it is 
not the province of the Board of Trade to create or to 
control commerce. That must be left to private enterprise 
and to individual effort and initiative. There are, how- 
ever, numerous ways in which the Board of Trade 
can assist the mercantile community, by helping to 
remove obstructions and by holding the balance evenly 
between conflicting interests or between employers and 
employés where statutory powers are entrusted to it. In 
these and in other ways the Board of Trade can render 
material assistance to the mercantile community, and the 
committee consider it a matter of importance that the 
relations between the commercial classes and the Board of 
Trade should be friendly and cordial. It is true that in all 
great questions of international commerce the Foreign 
Office, rather than the Board of Trade, necessarily plays 
a predominant part, and that in matters relating to 
commercial treaties with foreign nations the former 
department has direct conduct of the negotiations. 
Moreover, in matters of trade which affect revenue, 
the Treasury must have a controlling voice.” The 
conclusion arrived at with respect to the Board of 
Trade is that its president shall have his salary raised from 
two thousand pounds to five thousand pounds a year, and 
that the parliamentary secretary and the permanent secre: 
taries shall also have their salaries increased. In addition 
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to this gratifying inorease in remuneration, the head of the 
Board of Trade is to be called in future . The Minister of 
Commerce and Industry.“ The Local Government Board's 
case is different, as the responsibility is actually taken by 
a Board consisting of certain members of the Cabinet. 
Here, again, increases of salary are recommended, The 
reorganisations recommended between the two depart- 
ments are comparatively few; thus the Board of Trade 
is to have direct responsibility over consuls and 
the editing of consular reports. The Commissioners of 
Customs are also, if the committee’s report be adopted, to 
transfer to the Board of Trade certain duties in connection 
with the registration of shipping. The Home Office will 
take over from the Board of Trade the work in connection 
with alien immigration. The changes recommended to be 
made tend to make the Board of Trade more valuable 
to the commerce and industry of the country. It is also of 
note that this department is to continue under the control 
of a single individual. This is a reflection of the opinion 
expressed by the committee that the creation and con- 
trolling of commerce must be left to individual effort and 
initiative. 


CORRESPONDENCE. 


“ One man's word is no man's word, 
Justice needs that both be heard." 


CORRESPONDENCE INSTRUCTION. 


SIR,—In your issue of June 3 you give part of a paper, 
entitled “ The Tuition of Electrical Énginedring,” read hy 
James Pigg before the Newcastle Section of the Institution 
of Electrical Engineers, in which there appears to be a 
rather serious error. I refer to the extract on Ohm's law 
as explained by some tuition-through-the-post papers. In 
this they first describe the law, and afterwards go on to 
explain the difference between current strength and watts, 
and the following is extracted from it: ‘ Suppose, then, 
the numerical values of E is 12, R is 2, and C is 6, 
then = C = 6, and E R 12 =2, and C R= E 
R 2 C 6 
=6x2=12. By these three equations nothing has been 
found but the missing factor in each cass. To find, then, 
the watts of work or power, be careful to notice that if the 
volts are 12 and the ohms 2, then 10 of the volts remains 
to do work for 12-2 — 10, and as the amperes formed 
were six in number, then a current having a pressure of 
12 volts, and & volume of six amperes, and a resistance 
of two ohms, has a current power of 60 watts, for 
(12 — 2) 6=60, or subtract the ohms from the volts, then 
12 - 22 10, and 10x6=60.” 

I quite agree that 12 2 - 10 and 10 * 6 60; but why 
subtract 2 from 12? I always thought watts was simply 
volts multiplied by mperes, or 


WC E, and not W (E- R) C. 


Can anybody explain this latter, or have I been labour- | 


ing all these years under a wrong impression? To take an 
example of an ordinary 16-0. p. 200-volt lamp. This takes 
about 55 of an ampere; hence by Ohm's law 
Rete. 606 ohms. 
88 
Now apply this to the above formula of his, and we get 
W - (E- R) C= (200 - 606) :33 = 134. 

This shows us that the lamp is absorbing a minus power— 
tc, the lamp is actually giving out power at the rate of 
154 watte—and hence eight incandescent lamps would give 


‘out 1 h.p. Wouldn't this be lovely? Perpetual motion 


wouldn’t be in it! I have visions of whole factories being 
driven by the power given out from all the light, and steam- 
engines would be quite at a discount, as all that would be 
required would be to wire a place as at present, and with 
enough lamps connected to the ’bus bars it would be possible 
to drive motors, and so drive the whole mill at the only 
cost of lamp renewals. 


Turning to mechanical power, this is expressed in foot- 
pounds of energy. There is no term subtracted from the 
feet to allow for the resistance, as in the absurdity 
W=(E—R)C. Perhaps I have read it wrong, and, if so 
am quite open to reason. Can any of your readers explain 
wherein I am wrong, or do their views coincide wiih mine 
Yours, eto., E. R. ALEXANDER. 


[N.B.—Mr. Alexander has evidently not noticed the query 
in the title of Mr. Pigg's paper. —Ep. E. E.] | 


COMPETITIVE BOILER TESTS. 


SIR,—In your issue of May 13, on p. 735, you give 
prominence to some results of competitive tests of Babcock 
and Wilcox and Stirling boilers, and as the latter boiler 
was built by us, we ask you to kindly publish the follow- 
ing supplementary information. The evaporation per pound 
of oil f odi and at 212deg. F. varied from 14:22lb. in 
the Babcock and Wilcox boiler during the fourth test to 
15:31lb. for the Stirling boiler during the first test. The 
minimum and maximum efficiencies of the Stirling boiler 
ranged from 71:5 per cent. during the last test to 79:16 
per cent. during the first test. The Babcock and 
Wilcox boiler was practically a new one, having been 
in service something less than four months, whereas the 
Stirling boiler had been in regular use for over 15 months. 
During the testa the openings between the front headers of 
the Babcock and Wilcox boiler were closed with asbestos, 
as was also the space between each of the front nipples. 
Between the rear circulating tubes baffle bricks were 
placed, leaving an opening above this baffle of 33in. The 
third test on the Babcock "and Wilcox boiler was vitiated, 
due to leakage from two tubes which cracked, and the test 
had to be repeated after these fractured tubes were taken 
out and renewed, together with an additional tube as a 
matter of precaution. Before the tbird test was repeated 
the bottom row of tubes was washed out and the internal 
surfaces of the headers cleaned. Prior to making the last, 
or capacity, test, the two bottom rows of tubes and the 
circulating tubes were again cleaned. As four days and 
one night were devoted to cleaning and repairs during the 
tests, and an average of six men employed day and night, 
the cleaning was doubtless efficiently performed. Great 
credit is certainly due to the Babcock and Wilcox engineer, 
who nursed this boiler so successfully that it went through 
the tests without further failure or cleaning. ` 

The writer of the article, in his pleased surprise at the 
resulta, evidently regarded the above points as unworthy 
of notice, but looked at from the commercial point of view, 
we should have thought they would be of very considerable 
interest in arriving at a decision as to which was the best 
type of boiler—the Stirling, which, after nearly 16 months 
of hard service, went through the teste without unusual 
cleaning and no repairs, or the Babcock and Wilcox boiler, 
which had to be carefully nursed and coaxed after being in 
use less than four months. Space forbids our touching on 
other interesting pointe in the committee’s report on these 
tests, a copy of which we shall, however, be pleased to send 
to any of your readers.—Yours, etc., 

THE STIRLING COMPANY, 
(E. G. Constantine, manager, British branch.) 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The report of the work of the Studente’ Section for the 
1905-4 session (signed by Mr. H D. Symons, chairman, and 
Mr. A. G. Ellis, hon. secretary) states that 11 meetings have 
been held, exclusive of the annual general meeting. The 
average attendance was 36, the highest being 56, recorded 
on Jan. 20. The following papers have been read: “A 
German Workshop," by F. Neuhans, A.C G. I.; „The Opera 
tion of Electric Lifts, by H. Church ; The Equipment of 
a Sub-Station with Rotary Converters,” by O. J. Davis ; 
“The Equipment and Working of Small Private Generating 
Stations," by H. Purle; “The Testing of Alternate-Current 
Machinery,” by R. J. Kaula ; “ Automatic Railway Signal- 


ling," by E. Fisher; The Determination of the Correct 


Proportion of Condensing Plant in a Central Station," by 
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P. V. Hunter; “ Notes on Commercial and Experimental 
Testing of Continuous - Current Machinery,” by L. A. 
Lewis; “ Armature Reactions in Alternators,” by H. W. 
Taylor; ‘Insulation and Insulators,” by H. D. Symons; 
“ Alternating-Current Commutator Motors,” by F. Creedy, 
A. C. & I.; “Some Notes on Steam-Turbine Testing,” by 
C. G. Seeley (read at the annual general meeting on 
May 18,1904). The discussions have been enthusiastically 
entered into, the average number of students taking part 
being seven. 

Visits—During the session visits have taker place to the 
following works: County of London and Brush Company’s 
supply station, City-road, N.; Incandescent Electric Lamp 
Company, Hammersmith; India Rubber, Gutta Percha, 
and Telegraph Works Company, Silvertown ; Baker-street 
and Waterloo Railway tunnelling works, Lambeth; central 
telephone exchange of the General Post Office, Central 
Electric Supply Company's works; Messrs. Thornycroft 
and Co., Chiswick; Board of Trade Electrical Standards 
Laboratory ; Metropolitan Electric Supply Company’s 
works, Willesden, N. W; Western Electric Company, North 
Woolwich ; Electrical Power Storage Company, Millwall ; 
Great Northern and City Railway. The visits have been 
very well attended. 

Easter Visii.—During the Easter vacation a party of the 
Students’ Section visited the Birmingham district. The 
number of students who took part was 42, of whom 23 
were from London. The party met at Rugby at mid-day 
on Monday, April 11, and visited the works of Messrs. 
Willans and Robinson. Leaving Rugby, the party reached 
Birmingham the eame evening, and visited tbe following 
works in and around Birmingbam until Saturday, April 16 : 
General Electric Company, Witton; Midland Electric 
Power Company, Tipton ; Electric Construction Company, 
Wolverhampton; Wolverhampton Corporation electricity 
supply station and the Lorain surfaco- contact tramway 
system ; Messrs. A. and G. Player, Birmingham ; Lanchester 
Eugine Company; Messrs. Chamberlain and Hookham ; 
Messrs. Belliss and Morcom; Birmiogham Small-Arms 
Company, Small Heath; Messrs. Stewarts and Lloyds, 
Halesowen; city of Birmingham electricity works; new 
Birmingham University power station; city of Birm- 
ingham municipal technical school. The party was met 
on Monday, April 11, at the Midland Hotel, Birmingham, 
by the Birmingham Local Section, when Mr. Vaudrey 
(the local chairman) and Dr. Sumpner (vice-chairman) gave 
an address of welcome to the party. On Friday ovening, 
April 15, those taking part in tbe visit dined together 
at the Midland Hotel, with Mr. H. D. Symons, chairman 
of the Students Committee, in the chair, and Mr. Vaudrey 
and Mr. J. K. Catteraon-Smith, assistant hon. local 
secretary, as guests. A very enjoyable evening was spent. 

The committee feel that the work of the session has been 
satisfactory, and trust that the same enthusiasm will be 
shown in the future. 


ENGINEERING STANDARDS COMMITTEE. 


The conference of tramway polemakers convened by the 
Sub-Committee on Electric Tramways, and referred to in a 
recent issue, took place at the Institution of Civil Engineers. 
The conference appears to have been a most successful one, 
and the following gentlemen were present: Messrs. A. P. 
Trotter (chairman), Forbes Higginson, J. H. Ryder, H. M. 
Sayers, R. H. Scotter, A. M. Sillar, J. J. Steinitz, A. H. 
Walton, Frank Herbert (Messrs. Stewarts and Lloyds, 
Limited), W. James Higgs (Messrs James Russell and 
Sons, Limited), E. L. Robbins (Messrs. the National Tube 
Company, Limited), T. Harris Spencer (Messrs. John 
Spencer, Limited), A. C. Williams (Mesers. the British 
Mannesmann Tube Company, Limited), Leslie S. Robertson 
(secretary), C. le Maistre (electrical assistant secretary) 

The CHAIRMAN, in opening the proceedings, drew the 
attention of those present to the position of affairs with 
regard to the proposed standardisation of three-section 
tramway poles. He remarked that the sub-committee had 
commenced work upon this problem early last autumn, 
since which time a large amount of valuable and interest- 


ing information had been gathered by correspondence. 
In the first place, a circular dealing with tramway 
pole details had been drafted and forwarded to the 
manufacturers for their consideration. The replies 
have been collated in tabular form, and the. com- 
mittee had held several meetings to carefully consider 
this information. As the result of their deliberations a 
further circular had been drafted, in which certain pro- 
posals were made for standardising three-section tramway 
poles, as far as possible embodying the views of the com- 
mittee and those of the manufacturers. This circular was 
forthwith issued to a large number of the tramway engi- 
neers in the kingdom. Some time necessarily elapsed 
before the replies could be all received and collated, but 
the résum which was ultimately laid before the members 
evidenced the fact that a large majority of the users were 
in favour of the suggestions put forward. The sub-com- 
mittee then proceeded to draft a standard specification for 
three-section tramway poles with the aid of the evidence 
and information which they had now gathered. Before, 
however, finally adopting this specification it was thought 
advisable that the makers should have a further oppor- 
tunity of considering the recommendations of the committee, 
and of making any final criticisms they might desire. With 
this object in view the proposed specification was issued 
confidentially to the makers, and as the replies were not 
entirely in accord with the proposals, this conference had 
been decided upon. A list of questions which was to form 
the basis for the discussion at the conference had previously 
been circulated to the members, and these were taken seriatim 
by the chairman. The classification and the over-all length 


of poles, as well as the length of telescope joints, which were 


proposed by the committee, were agreed to by all present. 

A discussion took place with reference to the lengths of 
the sections proposed as standard, and some of the members 
were in favour of a slight alteration being made on the 
score of economy, suggesting that the twó top sections 
should be made of equal length. The committee had 
proposed certain figures for the outside diameters of the 
poles, which were chosen with due regard to interchange- 
ability and so forth. The witnesses were, however, not 
altogether in favour of the figures proposed, as in their 
opinion these would not represent the most economical pole 
which could be produced to stand the stipulated bending 
tests. A long discussion ensued, resulting in a definite 
proposal being made to increase the suggested diameters 
by an even amount. This important proposal, we are 
informed, is now receiving the very careful consideration of 
the committee. The proposals as to standardising similar 
diameters and over-all lengths for both sectional and taper 
poles, as well as making the bases interchangeable, was, on 
account of its obvious desirability, carefully gone into. 

Questions relating to the proposed drop test bending and 
permanent set teste, as well as many other practical details 
with regard to standardisation of tramway poles, were 
discussed at length with gratifying results. 

In bringing the conference to a close, the Chairman 
tendered the thanks of the committee to those present for 
their attendance at the conference, and- for the courteous 
manner in which they had placed their information at the 
disposal of the committee. He hoped that, with the help 
of the information already supplied and the personal views 
of the makers before them, the committee would be enabled 
to revise their proposed standard specification in such a 
manner as to meet the views and serve the best interests of 
all concerned. 


POWER STATION DESIGN.* 


MERZ, MEMBER, AND WM. MCLELLAN, ASSOCIATE 
MEMBER. 


(Concluded from page 868.) 


Connections to Oil. Switches. - Obviously, in order to carry out 
without great expense complete sub-division of the connections, 
as well as of the 'bus bars and switches, it is necessary to care- 
fully consider the location of the switches in reference to the 
'bus bars, so that the former may be directly above or below 
the latter. In order to avoid all possible risk it is essential 
that the switches should be next the bus bars themselves— d. e., 


BY C. H. 


* Paper read before the Institution of Electrical Engineers. 
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that no apparatus of any kind should intervene between the 
switch and the 'bus bars. Probably oneof the greatest dangers 
to reliability of supply, and one likely to show itself prominently 
in the near future, is the excessive carelessness with which 
cables connecting machines or feeders to the switchboard have 
in the past been cramped together indiscriminately in a trench 
or tunnel. If big currents or large powers are to be conveyed, 
whether in a power station or under a motor coach, nothing 
short of complete isolation (or, failing this, several Inches or 
feet of air space depending on the potential and power) will 
ensure freedom from failure, or keep the damage within proper 
limits in case of the failure of any part. It is not sufficient 
to attend to this point on the switchboard itself, it must be 
attended to from the machine terminals to the outgoing feeder. 
In the case of a power station it is unsafe to lay cables carrying 
large powers, whether high or low tension, even spaced some 
inches apart in tunnels or manholes, unless each cable is in its 
own duct, or in some other way proteoted by a properly-earthed 
metalshield.* In order that these connections may be as far 
as possible completely subdivided, the feeder or machine should 
preferably be kept directly below or opposite to the main switch. 
Between the switch and the machine or feeder cables the various 
transformers for the operation of instrument and relays should 
be installed. (See Figs. 14 and 16.) 
Instruments.—All e should be worked through 
transformers, thus greatly simplifying the alternating · current 
switchboard problem, as recording watt meters, power factor 
indicators, ammeters, voltmeters, and relays can be (and should 
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be) supplied from one set of transformers, so reducing the com- 
plication on the main circuits toa minimum. Although by the 
above method the main connections are not complicated by the 
installation of additional inatruments, yet for the sake of 
simplicity and saving in first cost the number of instruments 
installed should be reduced to the lowest limit. t 

Methods of Operation.— The desirability of locating the 
machine and switch panels directly opposite tbeir respective 
generators or cables has been previously referred to, but this 
arrangement necessarily involves a switchboard extending the 

* Three-core cables with a complete copper shield embracing all 
three cores should be used for these connections when earthed iron 
shields are inadmissible, In both this country and the United States 
it was until recently the universal practice to run bare lead-covered 
cables in manholes, with the natural consequence that in the event of 
one of the cables failing it was no uncommon thing for all the cables 
in the manhole to get damaged. The authors have known lead-covered 
cables give way due to an incandescent lamp lying against them. Arcs 
are frequently started between large power cables by the fusing of 
inis minor wires - possibly pilot wires—which had nothing to do with 
them. 

+ The following list gives all the instruments that are absolutely 
essential : machine panel—main ammeter on one phase, vo'tmeter for 
synchronising, field ammeter; feeder panel—ammeter on one phase. 
The recording wattmeters may be put on the machines for the reasons 
stated later; it is safer to put the recording wattmeters on the 
machines than on the 'bus bars, as the arrangement avoids any 
n being connected with the bus bars except through an oil 
switch, 


ARRANGEMENT or SWITCHGEAR ano CONNECTIONS 


whole length of the station. It is evident that the switches on 
such a board must be operated from some central point in the 
station—-4.e., the switches must be controlled from a distance. 
There are three ways of effecting this : (1) electrically, as has 
lately been successfully adopted and developed by the General 
Electric Company of America; (2) mechanically, as railway 
points are now worked from a signal cabin (in this case auto- 
matic devices must be electrically tripped) ; (5) pneumatically, 
simply substituting compressed air as the operating agent. 
There is very little difference between the three methcds so far 
as adaptability is concerned—for reliability we prefer either 
(1) or (2). Ia each case the operating platform can be kept 
small, so that all the gear is under the eye of the operator. In 
fact, its length is really limited by the room taken up by switch- 
board instraments more than by any levers, switches, or valves 
necessary for the mechanical, electrical, or pneumatic operation. 
Generally speaking, the longer the board the more desirable 
does electrical operation* throughout appear to be. 

Automatic Devices.—V nder oil switches we have referred to 
the necessity for opening all circuits by the switch rather than 
by fuses. "This means that it is almost essential that automatic 
overload devices should be installed, so as to operate the 
switches on each outgoing feeder. When automatic switches 
first replaced fuses, such overload devices were manufactured on 
the same lines as an ordinary direct-current traction circuit 
breaker. This design, while entirely satisfactory in the case of 
an ordinary direct-current traction supply, where a momentary 
atoppage is of relatively small importance, is quite out of the 
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question in the case of a power system from which not only 
lighting and power are supplied, but on which revolving 
synchronous sub- station machinery may be running. The shut 
down of a feeder means the shut down of a sub- station, and 
this is a serious matter. It was found that such circuit breakers 
were apt to- operate with instantaneous overloads which would 
have cleared themselves had pressure been maintained. In 
order to avoid this trouble, clockwork time-limit devices were 
tried with equally unsatisfactory results, as when the clockwork 
devices were set so as to keep the switch in on small short- 
circuits such as were likely to clear themselves they refused to 
open sufficiently rapidly on bad shorts, so upsetting the whole 
system. 

Automatic Devices on Feeders and Machines.—It was 
suggested, therefore, by several engineers and manufacturers 
independently that what was required was an automatic device 
which imitated the action of a fuse—that is to say, an auto- 
matic adjustable circuit breaker having a time lag inversely 
proportional to the magnitude of the overload. Various manu- 
facturers have endeavoured to meet this condition in different 
waye,t but though great improvements have been effected, it 
cannot yet be said that any protective devices have been 
perfected which can be depended upon under all conditions on 

It is desirable that the operating leads should be kept entirely 
separate from the instrument leads, and further, that the leads for 
each machir e should be kept separate and run in accessible positione. 

See Protective Devices for High-Tension Electric Systems, by 
W. B. Woodhouse, British Aseociation, September, 1906. 
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a complicated system to cut out a faulty feeder or machine 
without affecting the working of other apparatus. Outgoing 
connections from the 'bus bars may be more or leas satisfactorily 
protected as above, but if similar overload devices are used in 
the machine circuite, it is practically impossible by any graduation 
to ensure that the feeder and not the machine cirouit will open 
in the case of an outside short-circuit, while it is equally 
. difficult to so discriminate that the faulty and not a sound 
machine is cut out in the case of a short-clrcuit occurring on 
one of the generators. Endeavour has therefore been made to fit 
relays which would only operate with reverse current* having a 
time limit inversely proportional to this reverse current, but 
which would not respond to any overloads or shorts so long as 
a positive direction of current was maintained. This latter 
arrangement would at first sight appear a satisfactory solution 
of the problem, but in practice it is very far from being so. All 
such reverse devices so far put to commercial use depend for 
their action on a potential coil. It is just when the short- 
circuit is most severe that these devices are wanted, and the 
difficulty is that with a severe enough short-circuit the potential 
may drop considerably before the faulty machine is out out, 
with the result that the apparatus fails to operate. Another 
objection to the present type of relay (both overload and 
reverse) is that in the case of a heavy fault, when the whole of 
the network may be affected, the cut-outs in other sub-stations 
than the one at the end of the faulty feeder operate and 
thus shut down supply. This is especially liable to happen on 
polyphase systems when the fault develops between two phases 
only, or between one phase and earth ; in this case all motors 
and transformers on the system immediately tend to pump 
current into the fault. The authors are of opinion that at the 
present time automatic protective devices require more attention 
than any other subject in connection with reliability of supply. 

Low- Tension Switchgear and Connections. —Híitherto we have 
dealt with tbe main board and high-tension apparatus only ; the 
low-tension switchgear and connections may, however, represent 
a large part of the total expenditure on switchgear, as they 
control all the auxiliary apparatus, the exciting circuits, and all 
the lighting for the power station and adjoining yards and shops. 
The same points which have been referred to in detail when 
. dealing with the main board and connections apply to the low- 
tension apparatus and cables, though, of course, in lesser degree. 
It is certainly important that all low-tension connections should 
be kept entirely separate from high-tension oonnections or 
cables, in order that no fault of the former may affect the latter. 
The authors have a strong preference for wiring on insulators 
as against wiring in pipes for all small wires and for all lighting 
work. It is cheaper, it gives less trouble in practice, and any 
fault is more readily seen. This system, however, can only be 
cartied out in cases where proper sub-division is resorted to and 
where the circuits are not crowded together. 


6. MEASURING APPARATUS AND RECORDS. 


Importance of Boiler- House Records.—In general, while very 
complete station records are kept of the data directly affecting 
the electrical side of the generating plant, soant attention is 
paid to boiler-house records so far as the factors governing 
the economy of the boilers are concerned. This would appear 
to be a mistake, as it will almost invariably be found that 
the boiler-house equipment will give a greater return for any 
trouble taken with it than will either the engine-room or the 
electrical apparatus. The efficiency of the electrical and engine- 
room apparatus are comparatively easily ascertained by fairly 
accurate instruments. On the other hand, tests on the boiler- 
house apparatus are frequently of so rough and ready a desorip- 
tion as to at once arouse doubts as to their accuracy, and as a 
consequence they are taken less and less frequently. It is, 
however, possible, and it is certainly desirable, to get data from 
the boiler-house plant of very approximate accuracy. Complete 
records should be kept showing the performanoe of the various 
component pieces of apparatus throughout the whole process of 
generating electricity from coal, and an assistant with some 
chemical knowledge should be made responsible for the boiler- 
house economy and for keeping accurate data in connection 
therewith. We will briefly refer to the apparatus necessary for 
keeping a check on the economy of the station. 

oal-Weighing Apparatus. — The coal-weighing apparatus 
should consist of : (a) a main ooal truck weighbridge for check- 
ing the railway company and the colliery ; (b) an apparatus for 
weighing the coal fed to each boiler from the overhead bunkers 
(if these are erected). The latter may be used either con- 
tinuously or for special tests. The weighbridge should certainly 
be used continuously. 

Coal Analysis.—It is as important to check accurately the 
calorific value and the percentage of ash contained in the coal 
purchased as it is to check its weight, and an analysis should 
therefore be taken from weekly samples of the coal used. 


* Messrs. Brown-Boveri have developed a reverse-current circuit 
breaker similar in type to their overload circuit breaker. The intro- 
duction of a reliable reverse-current relay will also solve the problem 
of cutting out a faulty feeder from the sub-station end where two or 
more feeders feed on sub-station, 


Apparatus for Analysing Flue Gases. Reoords of the flue gas 
composition are also of importance. There are several instru- 
ments in the market for taking continuous records, but none 
of them seem likely to displace the Orsett apparatus. 

The Measurement of Temperature. —Ready means should also 
be provided for obtaining the following thermometric records : 
temperature of superheat, temperature of alr- pump discharge, 
temperature uf feed water before and after eoonomiser, tempera- 
ture of flue gases before aud after economiser and at various 
positions along the flue. | 

Water-Measuring Apparatus.—Continuous records should be 
kept of the whole of the feed water, the make-up water, and 
the water purchased from the water company. Permanent 
arrangements should further be made for measuring the air- 
pump discharge of any one unit. This is comparatively inexpen. 
sive, yet it is to be found in very few stations. The simplest 
way to obtain this information is to have a two-way valve on 
the air-pump discharge, one way of which is connected to a 
Bpecial pipe leading to duplicate measuring tanks, so that the 
discharge from any unit may be accurately ascertained for any 
period of test. 

Pressure Gauges. —The steam and vacuum gauges call for no 
remark. Draught gauges are of more importance in stations 
fitted with mechanical draught than they are in stations fitted 
with natural draught, and it is only by frequent observation 
that the best draught, the best thickness of tire, and the best 
speed of stoker travel can be maintained. 

Output Meters.—The wattmetors may either be placed on the 
main ‘bus bars between the feeder panels on each individual 
machine, or on each of the outgoing feeders. These meters 
necessarily complicate the switchgear materially, but it is 
absolutely necessary to provide them. In order that it may be 
convenient, without alteration to the connections, to test the 
output of a main generating unit at any time, it would seem to 
be correct to place them in the generator leads. A further 
advantage of this is that in a modern station it involves fewer 
meters than if they be placed in the feeder cables. Power-factor 
indicators are only of importance where tbe power factor is under 
contro], as in the case of a station having a eombined synchronous 
and induction motor load. 

Having installed all the above instrumenta, the only item 
necessary to complete the equipment required for accurate 
special tests is a water resistance to absorb the energy generated 
by the plant under test. It is worth while providing permanent 
arrangements for conneoting this water resistance to any gene- 
rator at wil. Tosum up, complete permanent apparatus ahould 
be provided for taking all necessary tests, thus avoiding the 
unreliability and uncertainty of makeshift arrangements. 


CONCLUSION. 


In discussing the general principles governing power station 
design, and in illustratiog their application to certain parts, we 
cannot pretend to have dealt with all the components which go 
to make up a complete power station, since however much the 
designer may endeavour to simplify the problem, it still remains 
a complicated grouping together of apparatus. The parts of a 
power station to which we have not particularly referred are the 
boiler-house equipment and the piping systems. Throughout 
we have avoided discussion of the actual design of individual 
pieces of apparatus (such as the boiler, the steam-turbine, or 
the dynamo), this being rather a question for the manufacturer 
than for the designer of a power station. The function of a 
power station designer is to choose from standard apparatus 
that which best fulfils the conditions to be met, and to 
assemble it in the most economical way. It is only by a rigid 
application of this principle to the individual parte that the 
essential condition of low capital cost can be complied with. If 
any excuse be necessary for calling attention (at perhaps too 
great length) to well-known principles, it must be found in the 
fact thab the success of power supply on a large scale depends 
entirely upon their being correctly applied to all the component 
parts of a power scheme. Electrical energy from public supply 
as against the provision of isolated plants is possible in this 
country with its relatively dense population iu a way that is not 
possible in America or on the Continent, where industrial 
centres are separated from each other by wide tracts of country. 
Although in many ways disappointingly late, realisation during 
the next few years of our almost unique position in this reepect is 
likely to have a marked effect both induatrially and socially. 


TRADE NOTICES AND NOVELTIES. 


G.E.C. New Telephone List. 


We have received from the General Electric Company, 
Limited, a copy of the ninth edition of their telephone list, 
which contains everything relating to the subjeot, including 4 
collection of G.P.O. standard apparatus made at the company's 
Manchester works. Several of the firm's specialities for their 
electric traction telephone system are described and illustrated. 
We understand this system is now in use on moat of the electric 
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tramways throughout the country, including the London County 
Council lines. The complete telephone is fitted in a cast-irou 


box, and can be adapted to any feeder pillar or post or fixed in | 


a wal. We note there have been many new departures made 
in connection with intercommunication telephones, the demand 
for which is increasing very rapidly. The sales of the S. R.” 
wall type in particular have, we are told, reached a very high 
figure. It is claimed for this instrument that it is the most 
up-to-date, and possesses many advantages over other forms. 
The selection is made by means of **push buttons," which 
replace themselves automatically when conversation is finished. 


G.E.C. Telephone Apparatus. 


Among the G.P.O. standard apparatus an illustration is given 
of a secondary cell charging switchboard which calls for 
attention. This board allows of cells being charged from 
day to day and connected into the charging circuit without in 
any way interfering with the working of the line. The arrange- 
meat entirely overcomes the difficulty involved in maintaining 
the cells at a constant voltage, for by the movement of the lever 
. Which controls the barrel switch, different sets of cells are 
brought into use periodically, without stopping the line current 
for a single moment. Another feature in the list is that part 
devoted to the company's system of fire brigade alarms. This 
aystem is in use in several towns and was recently installed at 
Brighton. The annunciator board has been carefully designed 


f 3 
9 ; S | | 


T 
m EE 


r 


G E. C. Telephone Apparatus. 


and leaves little to be desired, the whole being substantially 
constructed and well finished. The special forms of telephones 
for naval and military use are also dealt with, the latter offering 
special facilities for communcating between the target and the 
firing line on rifle ranges. Special attention is drawn to the 
reduction in prices. 
Condensing Plants. 


The Blake and Knowles Steam Pump Works Company, 179, 
Queen Viotorla-street, London, E.C., have just issued a new 
catalogue dealing with tbe different types of condensing plants 
erected by them, and feed-water heaters. This catalogue is of 
handy size, and contains a mass of information and data relating 
to condensing plants, which should render it extremely useful 
for reference purposes. 

Replacing Frogs. 


A ciroular which we have received from Mr. Fred. T. Down, 
6, 7, and 8, Crutchedfriars, London, deals with replacing frogs 
for electric tramways and light railways, which, it is claimed, 


will replace any derailed cars to any rail by gravitation from 
the replacers, at a great saving of time over other methods. 


British Westinghouse Publications. 


From the British Westinghouse Electric and Manufacturing 
Company, Limited, we have two circulars, of which No. B 1,072 
describes the company's No. 90 M tramcar controller, and 
No. B 1,080 their No. 200 tramway motor. 


Ediswan Publieations. 


From the Edison and Swan United Electric Light Company, 
Limited, we have received two further catalogue sections of 
their 1904 series. These comprise Section VII. (glass and silk 
shades) and Section X. (telephones). The first contains a large 
number of illustrations of glass shades which show up very well 
on & black background, and include many styles, from the 
ordinary conical to the most elaborate cut glass, some of the 
designs being of an entirely novel kind. This applies par- 
ticularly to the ** Art Nouveau" drop shades, which have the 
appearance of long, trumpet-shaped flowers, and when com- 
bined with suitable fittings pe an unique effect. There 
are also some very beautiful patterns with satin and other 
finishes. Many patterns of candle clips and shields are shown, 
and the list concludes with a selection of bead and silk fringes 
in a large variety of colours. The telephone catalogue com- 
prises a large number of the best selling lines, from domestic to 
municipal telephones, and a special feature is made of inter- 
communication sets, for which there is now an ever-increasing 
demand. There are also some very neat wall instruments at 
extremely moderate prices. The list, being of convenient size 
and not overloaded with special patterns for which there is not 
much call, should prove a handy reference catalogue to the 
buyer, who will also find that prices have been reduced owing 
to the large demand. 


PORTSMOUTH TELEPHONES. 


Herewith we give abstracts of various accounts of the 
Portsmouth Corporation telephone department for the year 
ended March 31, 1904. The capital expenditure to that 
date amounted to £29,100. 

REVENUE ACCOUNT. 


Dr. Expenditure, £ s. d. 
Line epi: snipers — 514 110 
Instrument and exchange rep ails .. 465 10 5 
IJ! ²⁰ũTibT—A um 8 250 0 8 
Wages—officr sss . . 162 8 11 
Wages operators EI(Lᷣ 4 . ( . nan 522 0 6 
Post Office royalty of 10 per cent. on exchange rentals 

e, . ad s va na Sinn | 567 19 10 
Terminal fees account—fees payable to National Tele. 

phone Company. . ..... .. . ...... . . . ... . ...... . . .. 126 7 1 
Printing and stationer ..... . o e 129 12 7 
Rente, rates, taxes, and insuraneee . . 348 18 2 
„ 39 18 3 
Contributions to borough aocountant's department 30 0 0 
Gas and electrio lighting . 4 2 ã 57 13 9 
Misdellan sens YR Ie FR YE o kid e Voi aV 185 0 0 
Bad debts written otf ............... „ à 45 1 6 
Reserve for bad debt . 2 . . 60 0 0 
Trunk and telegram fees payable to Postmaster - General 6587 14 1 

5,890 7 7 
Balance to net revenue account 2 2,680 4 10 
£6,570 12 5 

Or. Income, £ sd. 
Exchange No YT e" — M 5,154 1 4 
Private rentals. . ecce ee eere eene Te 89 11 3 
Local tolli. , cU Ocodsa cba ea ys es ORDRE dex 8 0 
Fublie telephonses, , ——— e e $ 18 17 4 
Post Office commission account—amount receivable o 

Collection of trunk fees . 35 611 
Terminal feee—amount receivable from National] Tele- 

Phone Companßgggge ·OVNi “t. 54 11 2 
Extra insertions in directory . . . 2 14 7 
Shift and !!,, n 19 7 9 
Trunk and telegram fees — fees receivable from sub- 

rides... 8 687 14 1 

£6,570 12 5 
Net REVENUE Account. 

Dr, Expenditure. £ s.d. 
Instalment of principal and interest transferred to loans 

“ A 8 1,464 8 3 
Net profit carried to balanoe-sheet .................. . . . 1,255 18 2 

£2,608 6 5 

Or. Inoome. £ s.d. 
Gross profit from revenue &ocount ............ . . 2,680 4 10 
Interest ọn deposit notes. . . . . 1 m . b 18 1 7 

£2,698 6 5 
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BALANCE-SHEET. 

Dr. Liabilities, £ sd. 
Capital account—3 per cent. stock | .................... . 25,500 0 0 
Amount due to treasurer on capital cash account 3,500 3 9 
Sundry creditors on revenue account 626 10 7 
Reserve for bad debtsiſt( Vi . 60 0 0 
Sundry subscribers—proportion of rentals unexpired ... 4,238 19 11 
Balance at credit of net revenue account 1,259 13 0 

£35,285 7 3 

Cr. Assets £ sd. 
Capital expenditure to date ............ 5 29,100 3 9 
Amount in hands of treasurer on revenue account 852 1 6 
Ditto on deposit and interest thereoeon sees 2,018 1 7 
Petty cash in hands of general manager . 18 3 11 
Sundry subscribers’ accounts outstanding .................. 2,865 18 2 
Royalties uner pired—Vt·nwnwww U DU . 418 13 4 
i . 12 10 0 

£35,285 7 3 

Statistics TO Marcu 31, 1904 (FIRST COMPLETE YEAR OF 

^J—— WoRKING). 

1903. 1904. Increase. 
Number of subscribers’ lines ............ 742 1,384 642 
Extension and other lines.................. 129 295 .. 164 
Exchanges ............... eene E 4 . 6- i5 2 
Underground cables A 6 ... B. us 2 
Ditto distributors ........ 61 ... 68 7 

Metallic circuit wire, overhead (miles) 308 5661 ... 2584 
Ditto underground ,, 1,207 1,224 ... 17 


GRAYS THURROCK ELECTRICITY WORKS. 


In his report on the working of the Grays Thurrock 
electricity department for the year ended March 31, 1904, 
the engineer, Mr. E. D. Long, gives a statement of the 
expenditure and revenue for the year, from which we have 
abstracted the following figures. 


Expenditure, £ sd. 

Ooal and other fuel... . € innia 351 8 0 
Water, oil, waste, eto . e 99 13 3 
Street lamp renewals and repair ss 62 15 8 
Wages of erke vn E IR a eap PER oos 447 16 2 
Repairs to buildings, plant, ete. .......—........... . 139 5 0 
Rates and tasse echo xs resa med Een near ERN aud 114 19 2 
e - 45 2 0 
Management expenses and sslaries ........................... 222 18 1 
Other items as per ledger account . 57 2 5 
Total expenditure . 6 6 1.518 16 9 
Gross profit ————— 1,085 4 10 
£2,604 1 7 

Revenue. £ s.d. 
Receipts for private lighting 22 wee 1,578 5 9 
Street HghUng.iiecesoevi e eror iva ER EVE EAT ERR ETE 925 4 11 
Meter POEM: uso Sectio ³ 8 5410 6 
Other charges 140. io xi ono kr E 0 Yn ERE EY cies arn Saa ng 55 2 5 
r . E ep eo Fri £2,604 1 7 


KINGSTON-ON-THAMES ELECTRICITY ACCOUNTS. 


These accounts for the year ended March 31, 1904, show 
a total expenditure on capital account to -that date of 
£86,468. The following is an abstract of the revenue 
account. 

REVENUE ACCOUNT. 


Dr. Expenditure, £ s.d. 
Generation of electricity—ü i . ã . . 3,570 0 5 
Distribution of electricity. . 132 10 8 
Attending and repairs to public lamps  .. ee . 286 11 7 
Management expenses, salaries, et e eee 645 9 9 
Rente, rates, and taßrßess%ñ 212 7 6 
Interest on loans, etc UUPUUH . 2,141 6 3 
Principal. cogeret inean aaea Deae ai oEe uri TO teenies 2,711 12 9 
Architect a IGN.com ¼ o 94 8 0 
Advising engine er's fees . ff. 140 0 0 
Fitting chain - grate stokers to boil ers... ͥ - 165 10 4 
cen lee VR Xa YER TpAgA 102 15 10 

£10,002 15 1 

Cr. Receipts. £ s.d. 
Sale of current per metern . 7,982 5 1 
Ditto for launch and battery charging. eer 101 16 0 
Rental of meters and other apparatus sse 254 0 9 
Sale of current for publie lighting. . . 1,515 15 0 
Sundry sales and receipts .... .. . — 150 16 5 

£10,002 15 1 


BURNLEY ELECTRICITY ACCOUNTS. 


From the accounts of the Burnley Corporation electricity 
department for the year ended March 31, 1904, it appears 
that the total expenditure on capital account amounted to 
£85,604. Abstracts of the revenue account and general 
balance-sheet are given herewith. 

REVENUE ACCOUNT, 


Dr. Expenditure. £ s.d. 
G õĩõĩ[ñ ] ue ET 2,078 15 6 
Oil, waste, water, and engine- room stores . 269 14 7 
Wages at generating station ............. . . . . 1 212 13 4 
Maintenance of works and plant . 1,600 11 7 
Repairs, maintenance, etc., of mains, etc. .................. 361 14 0 
Attending, repairs, and renewals of public lamps......... 20 9 9 
Rents, rates, taxes, and insurance q . 730 9 11 
Engineers’ salaries. ......... eee e . 438 7 5 
Accountant and clerical sta ff eee cese . 194 15 11 
Town hall charges for collectors, ete .. . 380 0 
Printing, stationery, and stampafu n . ẽ . ã . 60 10 10 
General establishment charge . . . 51 5 4 

Total costs ees C 7,399 8 2 
Balance carried to net revenue account. ẽ . . 9,489 2 1 
£16,838 10 3 

r. | Income. £ s.d. 

By sale of current, less discounts, eto q . 16478 1 6 
Motor ends 252 2 0 
Charges for work done, leas expenditure..................... 71 6 3 
Motor rentals. less depreciatibk n q . 17 1 6 
Arc lamp rentals, less depreciationn . . ẽ . 19 19 0 
£16,838 10 3 

GENERAL BALANCE-BHEET. 

Dr. Liabilities. £ 
Capital account—amount received, less paid off............ 66,756 11 0 
Sundry oreditors—materials ............ ER 1,352 2 2 
Consumers’ deposits  ............... eee eee eene nnne — 69611 3 
Reserve fund accounnttgag . 7,008 1 7 
Amount owing to borough fund di . s. 6116 9 3 
Binking fund ....................... ————— eens 11,767 9 0 

£93,397 4 3 

À Assets. £ k. d. 
Amount expended as per capital account .................. 85,604 0 2 
Stores on hand at March 31, 190... . . 2,190 15 5 
Sundry debtors for current, etc., supplied 5,692 8 8 
Oem Of Dind, ooo i crea Ves kennt EER S 10 0 0 
£93,597 4 3 


REDDITCH ELECTRICITY ACCOUNTS. 


From the accounts of the Redditch electricity department 
for the year ended Dec. 51, 1903, it appears that the total 
expenditure on capital account to that date amounted to 


£21,554. Abstracts of the revenue account and general 
balance-sheet are given herewith. 

Dr. REVENUE ACCOUNT. £ s. d. 
Generation of eleetricity——.—.—-4—ͤ 4 — y 4é . 1,942 1 1 
Distribution of electrio it 2 . " 90 8 7 
Attending and repairs to public lamps ........ .......... T 64 2 5 
Rates and age... ee sa ead e EE ES 122 0 6 
Management expense . 274 17 6 
Special charges, insurance, et. . 390 5 10 
Amount carried to net revenue account. 460 8 11 

£3,534 5 8 

Cr. £ sad. 
Sale of current, less allowances...................... eene 2,008 15 1 
Public lighting Ten vE XY S EE ERR EAS 917 5 O 
Meter ens ð 69 7 5 
Bandry een RAE TY E EN vea rein ER TR Us 270 5 8 
Free Wing ends deua exa Er ease T bans 68 16 6 

£5,554 5 8 
GENERAL BALANCE-SHEET. 

Dr. Liabilities. £ s. d. 
Capital account—amount rezeived dd ã 18911 0 0 
Sandry eredi toes asic esenaeess 2,860 611 
Balance due to treasure rr mnn 1,3196 16 6 
Balance at credit of net revenue account . 666 18 4 

£25,655 1 9 

Cr. Ass ts. £ s.d. 
Capital account—amount expended for works 21,222 9 5 
Stores on lll!!! URS HER Re ER MEE 808 19 2 
Sundry debtors for current eupplied.............. .......... . 91818 4 
Publié Isos 235 5 0 
Sundry sees une ERR EER ETE FEE 931 6 11 
shi. x A ROS PNE vds 20 211 


$25,620.81 9 
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LEGAL INTELLIGENCE. 


ILLUMINATED SIGNS. 


A case at Worship-street Police Oourt, in which the London Oounty 
Council prosecuted the proprietor of some Russian baths in Brick- 
lane, Spitalfields, raised the question whether an illuminated adver- 
tisement or sign affixed to the front of his premises and over the 
footway was a structure” or an '' erection" for which the consent of 
the London Oounty Council had not been obtained. It appeared that 
the proprietor of the baths had subetituted for three large, heavy, and 
somewhat dangerous lamps which had been suspended by arma from 
the wall, a construction in the nature of a box with glass sides and 
front, on which the baths were advertised, the box being illuminated 
from within at night by electric gut This was supported by 
brackets, and had above iron braces hooked into eyes let into the 
wal. It was suggested that these braces, being removable, took the 
construction out of the character of a ''structure in the nature of a 
building." 

Mr. Lawley admitted that the Council had taken the two 
summonses under different sections (75 and 22) because they could 
not say whether the construction was an erection or a ‘‘structure.” 

The stated that, had he been left to his own judgment, 
he should have decided that the construction was neither an 
‘‘erection” nor a structure, but the King's Bench hed already 
come to that conclusion in the cases of the London County Council v. 
Hull and the London Illuminated Advertising Oompany. In dis. 
missing the case, the magistrate commented upon the action of tbe 
London Oounty Council as involving a waste of public money, ae, if 
the Council thought such constructions undesirable, they had powers 
to pass a by-law. 


INTERFERENCE WITH TRAMWAY POINTS. 


At Cardiff Police Court a boy of 10, named William Nute, was 
summoned by the Corporation tramway department for interfering 
with tramway points at the junction of Gastle-road and Newport-road. 
Mr. H. F. Ensor (from the town clerk's office) remarked that the 
offence was a very serious one. The defendant had opened four 
separate sets of points, and had two cars been coming in opposite 
directions a collision would have been inevitable. Corroborative 
evidenoe was given by a pointsman. . 

It being stated that the lad had undergone parental chastisement, 
the magistrate adjourned the case for a month to sec how he behaved. 


CARTS ON TRAMLINES. 


A carting sgent named Bartle was summoned at the Leeds Police 
Court for committing a breach of the tramway by-laws by impediog a 
car in North-street. 

Mr. Saunders, for the Corporation, stated that the defendant was 
driving a light cart in front of a car coming from Ohapeltown, and 
refused to leave the lines to allow the car to pass. The obstruc:ion 
extended from Skinner-lane to the junction of Briggate and North- 
street. ° 

Evidence was given on behalf of the defendant that he was travelling 
at a fast rate.’ 

The Magistrate said that if the by-law on which the prosccution 
relied meant that the tramways had an exclusive use of the road, he 
should not uphold it. There was nothing to compel a man who was 
driving at a reasonably fast rate to turn his conveyance aside. The 
. were claiming the right of tramoars to monopolise the 
road. 

Mr. Saunders: I submit there is evidence to prove that the 
defendant wilfally stayed on the track. 

The Stipendiary: Why shouldn't he ! 

The Defendant denied that he obstructed the car, and said he was 
driving ahead at the rate of 12 miles an hour. 

His Worship observed that there was no obligation on other 
vehicles to obey the behests of the driver of a tramcar, but it was 
illegal for them to wilfully impede a car. Other conveyances had as 
much rigit to travel on the tramlines as on any other part of the road. 
The only offence the defendant had committed was that he had been 
highly offensive in the use of language. Finally, he decided that the 
defendant had omitted a breach of the by-law, but of such a character 
that it could be dismissed under Section 16 of the Act of 1879. 


COMPANIES’ MEETINGS AND REPORTS 


GEORGE M. CALLENDER AND CO. 


The first annual general meeting was held on Tuesday at the West- 
minster Palace Hotel, under the presidency of Mr. George M. Callender 
(chairman of the Company). Particulars of the report appeared in 
our last issue, 

The Chairman, in the course of his remarks, stated that the new 
works at Bow had been in operation for six months, the saving effected 
amounting to £1,252, 8s. 1d., the difference between the price paid to 
the Oallender Oable and Oonstruction Oompany, Limited, under the 
old arrangement and the actual cost of manufacturing. Without being 
too sanguine, he anticipated that the saving under this head will be 
proportionately increased during the present year, as the Company 
were fitting-up some new plant. The home trade during the last six 
months had not been what was dope. owing to the general financial 
depression which had affected the business of the country. A much 
greater feeling of confidence now existed, and within the last few 


months there had been a decided all-round improvement. The busi- 
ness for the present year promised very well At the present time 
the Company had over 100,000 square yatds of sheeting already 
specified or actually ordered, and as, in addition, several large con- 
tracts are in negotistior, he predicted a large quantity of work at 
remunerative prices for the current year. In the prospectus it was 
stated that the sales of sheeting for the first year of the et qua ds 
existence were estimated at 100,000 square yards. The actual sales 
reached the very substantial figure ot 136,000 square yarde, or an 
increase of about 36 per cent. over the amount estimated. Tbe eales 
of sheeting for the firat year are 50 per cent. larger than the sales for 
1902, the year previbus to the business being taken over by the Com- 
pany. The business in South Africa continues to grow. ring the 
year the Company have snpplied its qheeting for lining dams at the 
following mines: Village Main Reef, Village Deep, Geldenhuis, Jupiter, 
Jumpers Deep. South Nourse, Kimberley, Roodeport ; also the Govern- 
ment at Pretoria, The Company had dispatched a considerable amount 
of the sheeting to Durban, Cape Town, etc., and hoped to receive 
shortly some gocd contracts from the Natal coast. Material had also 
been shipped to Australia, the United States, Roumanie, and other 
countries. Recently some good contracts had been obtained trom Egypt. 
One of the directors, Mr. Allan Greenwell, had succeeded in intro- 
ducing the Com pavy's articles in several Eastern markets. Ia regard 
to the Continental business and the proposed formation of a new com- 
pany to deal with thie, it was proposed to make the capital £15 000, 
£7,500 being paid in snares to this Company for the European rights, 
and the balance 1e3se: ved for working capital. It is proposed to offer 
the working capital shares to the shareholders of this Company only, 
pro rata with their present holding. The chairman concluded by 
moving the adoption of the report. 

Mr. C. Nevile ecconded the motion, which was carried unanimously. 

The remuneration of the directors was fixed at £300. Messrs. 
W. Ward, A. Greenwell, and W. T. Grahameley were re-elected 
directors, and Messrs. W, W. Macalister were reappointed auditors. 

A vote of thanks was accorded to the directors and staff. 


CHADBURN’S (SHIP) TELEGRAPH. 


The sixth annual meeting was held on Tuesday at Liverpool, Mr. 
William Ohadburn presiding. 

The Chairman, in moving the adoption of the report (particulars of 
which appeared in our last issue), stated that the directors had felt 
justified in recommending an increase of the dividend from 8 to 9 per 
cent. for the year, an] in addition they had written off £6,759 for 
depreciation, and were carrying forward £7,526. The new works were 
giving both efficiency and economy. 

The report was adopted. 


INDIA RUBBER, GUTTA PERCHA, AND TELEGRAPH 
WORKS. | 


The half-yearly general meeting of this Company, presided over by 
the Hon. H. Marsham, was held at the Company's office on Tuesday, 
when a proposed interim dividen 1 of 2j per vent., or 58. a share, free 
of income tax, was adopted. The draft of new articles of association, 
to supersede those registered on March 31, 1864, was approved. The 
alterations embodied in the new articles are of a formal character. A 
special meeting will be convened to ratify the adopticn of thenewartioles. 


LISBON ELECTRIC TRAMWAYS. 


The sixth ordinary general meeting was held at 1, London-wall- 
buildings on the 9th inst., Colonel Sir Charles Euan-Smith, K. C. B., 
O.S.I. (chairman of the Company), presiding. Particulars of the report 
appeared in our issue of the õrd inst, 

The Chairman, in moving the adoption of the report, stated that a 
paragraph appeared in it to the effect that £19,000 had been expended, 
mainly on the cost and erection of sn additional unit to the power- 
house, He might remark that at the time the Compeny's engineers 
designed their power station, although ample space was provided in 
the building for an extension of the plant, no such development in the 
Oompauy's business was anticipated in the immediate future as that 
which had actually taken place. He believed that this development 
would be not only maintained but extended. 

Mr. Ludwig Breitmeyer seconded the motion, which was carried 
unanimously, without discussion. 

Mr. Ludwig Wagner was re-elected, and Sir A. H. Markham 
appointed director. ; 

Messrs. Deloitte, Dever, Griffiths, and Oo. were reappointed auditors 
for the ensuing year at a fee of 50 guineas. 

The directors were voted, in addition to their usual fee, 1,000 


guineas, free of income tax, by way of a bonus in acknowledgment of 


eir services to the Company. 


MEXICO ELECTRIC TRAMWAYS. 


The seventh ordinary general meeting of the shareholders of the 
Mexico Electrio Tramways, Limited, was held st the registered offices, 
1, London-wall-buildings, on the 9th inst.. under the presidency of 
Colonel Sir Oharles Euan-Smith, K. O. B., O.S I., the chairman of the 
Company. Particulars of the report appeared in our issue of the 3rd 


inst. 

The Chairman, in presenting the annual report and balance-sheet, 
remarked that Messrs. Wernher Beit and Oo. were creditors for £96,334, 
which sum was advanced by them from time to time for the extensions 
rendered necessary by the great growth of the traffic, and was not pro- 
vided for in the original scheme of the capitalisation of the Company. 
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The measures for the consolidation of this debt into the capital of the 
Company had not yet been decided upon, but were receiving the atten- 
tion of the Board. Owing to the rapid development of the traffic the 
Company had found it necessary to order a considerable addition to the 
oa pep There was every reason to anticipate that for the current 
year the system would develop considerably. After prolonged negotia- 
tions the mpany had concladed the purchase of a controlling interest 
in the Banos Line Company, the only section of tramways in Mexico 
which had remained ont of its control. 
The report was adopted. 


BUENOS AYRES GRAND NATIONAL TRAMWAYS. 


The revenue for the year ended March 31 amounted to £44,513, 
as compared with £36,008 for the previous year, but £4,596 has to be 
deducted for loss on the Nueva lines. After payment of the London 
administration expenses and interest on the debsntures, there remains 
£11,584, from which £2,150 has be»n transferred to debenture reserve 
fands and £3,726 to income bondholders’ interest account, leaving 
£5,708 to be carried to a contingency fund. It is proposed to pay 
interest at the rate of 6 per cent. per annum for the year on the 
income bonds. A concession for the electrification of the Company's 
system has been obtained from the municipality for a period of 55 
years, For the purpose of this electrification the Company has issued 


' £300,000 conversion debenture stock. A voncession for the electrifica- 


tion of the Nueva system hae also been obtained on identical terms, and 
the Nueva Oompany has made its corresponding issue of £150,000 
conversion debenture stock, . 


UNITED RIVER PLATE TELEPHONE. 


Tne report of the directors of the United River Plate Telephone 
Company, Limited, for the year ended March 31 last states that the 
gross receipts in sterling for the year in the River Plate were £134,824, 
as against £124,470 for last year. Deducting debenture interest and 
interim dividends on preference and ordinary shares, and adding 
interest on investments and transfer fees, there remains a profit of 
£39,215, to which must be added £3,713 brought forward from the 
previous year, leaving an available balance of £42,928, After putting 
uside £10,000 to a reserve for renewal of plant, and transferring the 
sum of £15,000 to the reserve fund, the directors recommend that a 
final dividend of 5 per cent, be paid upon the ordinary share capital of 
the Company, making, with the interim dividend paid Dec. 31 last, a 
return of 8 per cent. for the year, free of income tax, and that the 
balance of £3,428 be carried forward. To provide for the continued 
expansion of the business it is proposed to increase the authorised 
capital of the Company, aa referred to in the notice calling the general 
meeting. It is intended to make an early issue of £60,000 in ordinary 
shares, which will be offered to the ordinary shareholders. 


COLLIE PROPRIETARY COALFIELDS OF WESTERN 
AUSTRALIA. 


The report of the Collie Proprietary Ooalfields of Western Australia 
states that the eleotrio plant has been completed, and arrangements 
have been made to supply electricity for lighting purposes to the Oollie 
township, an arrangement which is bringing in a satisfactory revenue 
to the Company. The machinery on the mine has been maintained in 
a high state of efficiency, and since the close of the financial year the 
electric pumping equipment has been increased to cope with the extra 
flow of water encountered in the mine, 


NEW COMPANIES REGISTERED. 


Penmachno, Corwen, and Bettws-y-ooed Light Railway Com- 
pany, Limited. —Oapital, £3,000. O jeta: to construct or acquire 
light railways and tramways in the counties of Carnarvon, Denbigh, 
and Merioneth, or elsewhere ; to equip, maintain, and work the same 
by horse, steam, electrical, or other power. 

Cutting Bros., Limited (81, 178).— Capital, £6,000. Object: to 
acquire and carry on the business of electrical engineers of Outting 
Bros., Derby and London, as electrical engineers and contractors, eto. 
Registered office: 165, Parliament-street, Derby. i. 


Liens Registered. 


W. and E. Summer and Clementson, Limited (Mechanical 
and Electrical Engineers, Liverpool).—Issue on May 28 of a 
debenture for £500, part of a series created Feb. 24, 1903, to secure 
£2,000, charged on the company’s undertaking and property, present 
and future, including uncalled capital. No trustees. Total amount 
previously issued of same series, £1,500. 

Northern Counties Electricity Supply Company, Limi 
Issue on June 3 of à mortgage debenture for £5,000, part of a series 
created Feb. 18, 1904, to secure £100,000 charged on the company’s 
undertaking and property, present and future, except uncalled 
capital. Holders— T. E. Hodgkin and J. W. B. Pease, Collingwood- 
street, Newcastle. No trustees. Total amount previously issued of 
same series, £20,600. 

R. L. Motor Engineering Company, Limited.—<A debenture, 
dated May 13, 1904, to secure £200, charged on the company's under- 
taking and property, present and future, has been registered. Holder 
A. F. Rubery, 45, Argyle-road, Ilford. 

Severn Electric Launch Company, Limited (Stourport). —Four 
hundred pounds first mortgage debentures, created Feb. 27, 1904, and 


dated May 25, charged on the company's undertaking and property, 


| inet. 


pss and future, including uncalled capital, have been registered 
o trustees. 


PERSONAL. 


Mr. Costar, late of the British Insulated and Helaby Cables, Limited, 
has now joined the ataff of the St. Helens Cable Company, Limited, of 
Warrington, as dry-core and paper specialist. 

The following increases to the salaries of the undernoted officials ix 
the Edinburgh electricity department were agreed to on Wednesday : 
chief assistant engineer, from £350 to £375 per annum: station 
engineers (five), from £160 to £200; second assistant to superintendent 
of mains, trom £120 to £160 ; euperintendeat of meters, from £250 to 
£2765 ; clerical assistant to engineer, from £200 to £220 ; and assistant 
clerk, from £110 to £120 per annum. | 

The Dudley Town Oouncil are continuing the present arrangements 
with Mr. Wilson, chief electrical engineer, for a further 12 months. 

The Greenock Corporation propose to increase by £100 per annum 
the sslary of Mr. Robertson, eleotrical engineer. 

There are 88 applications for the position of assistant electrical 
engineer at Wakefield, at a salary of £150 a year. 

There are 224 applications for the post of assistant engineer to the 
Bolton tramways department. The following six applicants are 
before the committee: J. W. Astley, Bolton; O. Beech, Stockport; 
G. H. Burton, Birmingham ; D. A. Hamilton, Lancaster ; G. Myers- 


‘cough and F. Taylor, Manchester. 


Oa Friday evening last Mr. W. J. Allbright, who is leaving the 
Brompton and Kensington electricity works to take up the post cf 
resídent engineer to the Otystal Palace District Electrio Supply Oom- 

ny, Limited (recently acquired by the Blackheath and Greenwich 

istrict Electric Light Company, Limited), was presented with an 
illuminated testimonial sign by about 60 of the staff and employés, 
together with a gold watch. Mr. H. W. Bowden, the manager and 
chief engineer, in making the presentation, referred in eulogistic term 
to Mr. Allbright’s ability, and the regret which his departure caused 
in all departments, assuring bim he had everyone's heartiest wishes fo: 
his fature success and pros; erity in his new undertaking. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Ld 


Heston and Isleworth—The Oouncil invite tenders for electricity 
meters. Tenders by July 4. See advertisement. 
Amelia (Perugia, Spain), —Thc Munioipali 
an electric light installation, Tenders by Aug. 1 

Villanueva de la Serena.—The Municipal Authorities require 
tenders for the electric lighting of the town by June 25. 

Rochdale,—The Corporation require tenders for alterations, etc., of 
switchboards. Tenders by Z7th inst. See advertisement. l 

Edinburgh. —The Council require tenders for cables for the year 
ending May 15, 1905. Tenders by June 27. Bee advertisement, ` 

Rochdale. —The Corporation invite tenders for the supply of a 
413-kw. steam dynamo, Tenders by July 1. See advertisement. 

East Ham.—The Council invite tenders for wiring and fittings, 
eto., at the new technical college, Barking. Tenders by 21st inst. 
See advertisement. 

8t. Panoras.—The Borough Oouncil require tenders for (1) lead- 
covered, armoured cables and (2) arc lamp carbons. Tenders by 28th 
See advertisement. 

Penrith.—The Council require tenders for oil or gas engines, 
dynamos, switchboard boosters, storage battery, and maine, Tenders 
by July 5. See advertisement. . 

Sofia.—Tenders are required for an electric installation in the 
Government printing works, estimated at £400. Tenders by July 4 
to Finance Commission of District. 

Leigh.—The Corporation invite tenders for (1) one 350-kw. steam» 
driven set, (2) switchboards. Specifications may be obtained from the 
Town Clerk. Tendera by June Z1. 

Talavera de la Reina (Province of Toledo, Spain).—The 
above municipality require tenders for public lighting by electricity 
from July 1, 1904, to Dec. 31, 1908. i 

Madrid.—The Public Works Department invite tendera for the 
concession of an electric tramway in Bilbao, including supply of 
material and rolling stock, by July 6. 

Manchester. —The Tramways Committee invite tenders for the 
supply of car wheels and axles. SCAN etc., may be obtained 
from the Tramways Manager. Tenders by 18th inat, 

Quantanamo (Cuba). —Tenders are required for the establishment 
and working of a telephone system. Deposit, 200dol, Particular 
from Direction Générale des Communicatione, Havana. 

May-Oatway Fire Appliances, Limited —The Soottish office 
this company invite tenders for wiring five installations. Tenders by 
22ud inst. Full particulars in our advertisement columns. 

Almeria.—The Harbour Commissioners require a motor launch. 
The estimate is 29,000 pesetas, and the deposit required 1,450. Par ' 
ticulars from the Secretary of the above. Tenders by July 6. 

Alford,—The Urban District Oouncil invite tenders for lighting the 
town with gas or other light from Aug. 14, 1904, to May 14, 1905 
Tenders to Mr. J. E. H. Sergeant, clerk, Alford, by 28th inst. 

Wigan.—The Corporation invite tenders for 12 bogie cara, single. 
deck, two-motor equipment. Specifications, etc., may be obtained 
from the Borough Electrical Engineer, Tenders by 12 noon on 2lst © 
inst. 


require tenders for 
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Isle of Thanet.—The Electric Tramways and Lighting Company, 
Limited, invite tenders for 12 months’ supply of electricity meters. 


Specifications, etc., may be obtained from the Manager, Power Station, 


St. Peter's, Kent. . 

Glasgow.—The Trustees of the Clyde Navigation invite tenders for 
two electric 32-ton ooaling hoists for Clydebank Dock. Specification, 
etc., may be obtained from Mr. Geo. H. Baxter, 16, Robertson-street, 
Glasgow. Tenders by noon on July 25. 

Bristol —Tne Electrical Committee invite tenders for the construc- 
tion of switchrooms at the Temple Back e'ectricity works. Specifica- 
tion, etc., can be obtained from Mr. H. Faraday Proctor, city electrical 
engineer, Tenders by noon on 20th inst. 

Erith.—The Urban District Council invite tenders for (1) rails, 
fishplates, and bolts ; (2) permanent-way construction. Specifications, 
etc., may be obtained from Mr. C. H. Fry, Council Offices. Tenders 
by 12 noon on July 11. See advertisement. 

Maidstone.—The Electricity Committee of the borough invite 
tenders for the eupply and delivery of coal to their electricity works, 
Fair Meadow, Maidstone, until June 1, 1905. Specifications, etc., 
may be obtained from the Borough Electrical Engineer. 

Suakim.—The Public Works Department require tenders for 220 
miles of galvanised wire, 1,100 18805 ditto, 1, 500 screws and bol! s, 
6,000 insulators, 1, 500 creosoted fir telegraph poles, and 3, COO oak 
poles, to be delivered at Suskim between Oot. 1 and Dec. 1. 

Manchester.—The Electricity Committee invite tenders for various 
stores for 12 months, including incandescent lamps, rubber goods, eto. 
Specifications may be obtained from Mr. F. E. Hughes, se:retary, 

ectricity Department, Town Hall. Tenders by 18th inst. 

Loughborough.—The Gas and Electric Lighting Committee invite 
tenders from manufacturers for electric cables (including laying), 
switchboard, steam, feed, blow-off, and other piping, and feed pumps, 
including erection, by 25th inst. See advertisement in last issue. 

Finchley.—The Council invite tenders for supply and erection of 
one 350-kw. high-speed engine and dynamo combined, with spare 
armature and 57 rts. Specifications, etc., may be obtained from 
the Council's ee Aa Engineer. Tenders by 5 p.m. on 20th inst. 

Exeter.—The Corporation require (A) alternative tenders for a 
200-kw. triple-expansion engine, traction generator, condenser, eto., 
or a turbo-generator and condenser; and (B) a 200-kw. two-phase 
generator, switchboard, etc. Tenders by July 1. See advertisement. 

Deptford.—The Borough Council invite tenders for the supply, 
delivery, and erection of (1) two 25-kw. steam dynamos and a booster, 
(3) switchboard. Specifications, etc., may be obtained from Messrs. 
F. H. Medhurst and Lloyd, 13, Victoria- street, S. W. Tenders before 
4 p.m. on June 21. 

Cheshire.—The Committee of Visitors of the Parkside Asylum, 
Macolesfield, invite tenders for (1) electric light wiring and fittings, 
(2) electric light plant. Specifications, eto., may be obtained from 
Mesers. Lacey, Billar, and Leigh, 78, King's-street, Manchester. 
Tenders by June 20. 

Cardiff.—Tenders are invited for a motor-driven tower wagon, to be 
used in connection with the electrical equipment of their tramways 
system. Particulars can be obtained from Mr. Arthur Ellis, M. I. M. E., 
M. I. E. E, borough electrical engineer and manager, Central Offices. 
Tenders by 9 a.m. on 25rd inst. "m 

Philippopolis (Bulgaria).—The Municipality require tenders for 
the concession to instal and work the eleotric lighting of the town and 
electric tramways in the town and to Stanimako for 50 years. A 
guarantee of £6,000 is required. Conditions (166.) may be obtained 
from the Municipal Secretary. Tenders by Aug. 16. 

Great Yarmouth.—The Education Committee invite tenders for 
installing the electric light at the following schools at Great Yarmouth : 
Nelson (girls), St. George’s (girls and infants), St. James’s, Northgate, 
and Priory. Specifications, etc., may be obtained at the office of the 
Borough Surveyor. Tenders before noon on 27th inst. 

Ealing.—The Oouncil invite tenders for the supply to their elec. 
tiicity works of best cylinder oil, crank-chamber oil raffin, engine 
oil, mutton cloths, best rope waste, stoneware pipes, and cement. Par- 
ticulars can be obtained from the Business Manager, Electricity Depart- 
ment, Town Hall, Ealing. "Tenders by noon on July 1. 

Bridgend.—The Committee of Visitors invite tenders for supply 
and erection of complete telephone and fire-alarm installation for the 
Angleton and Paro Gwyllt Asylums. Specifications, etc., may be 
obtained from Mr. W. E. R. Allen, Glamorgan (County Council Offices, 
Cardiff. Tenders by 18th inst. See advertisement in last issue. 

Manohester.—The Electricity Committee invite tenders for the 
supply of direct-current motors, motor starters, low-preesure cables, 
cable troughing (iron and wood), service fuse boxes, bitumen, and box 
compound, Specifications, etc., may be obtained from the Sccretary, 
Electricity Deparment, Town Hall, Manchester. Tenders by 30th inst. 

Stepney.—The Borough Council invite tenders for laying on a com- 

lete electric nent installation at their public baths in Goulston.street, 
hitechapel, E. S ecifications, etc., may be obtained from the 
Borough Engineer, 15, Great Alie-street, Whitechapel, E., on and 
after June 6, between the hours of 10 a.m. and 12 noon. Tendera by 
Jane 20. 

Finchley.—The Urban District Council invite tenders for the 
supply and fixing of brackets and all necessary work for adapting 
light railway centre poles in the Great North-road as columns for 
incandescent street-lighting by electricity. Specification, etc., may 
be had on application at the Council Offices, Tenders by 5 p.m. on 
20th inst. 

West Ham.—The Education Committee invite tenders for the 
electric wiring and fittings for an installation of electric light at the 
West Ham Fark Elementary Schools, Stratford, E. Specifications, 
etc., may be obtained from Mr. W. Jacques, A. R. I. B. A., 2, Fen- 
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court, E.C., before the 9th inst. Tenders by 5.50 p.m. on the 


20th inst. 


Walthamstow.—The Urban District Council invite tenders for 
three Westinghouse gae-engines, starting appliances, piping and 
accessories, and three continuous-current dynamos, and a 
armature with usual measuring instruments and switchboards to take 
the same. Specifications, etc., may be obtained from Mr. J. Enright, 
68, Lincoln’s-inn-fields, W. O. Tanders by 5 p.m. on 23rd inst. 


Dartford. —The Urtan District Council invite tenders for the suppl 
and delivery of various goods during year ending June 30, 1908, 
including electric meters, demand indicators, and fuse boxes, house 
service cable, jointing material and accessories for electric lighting 
department, general stores for electric lighting department. Particulars 
may be obtained from Mr. W. Kay, clerk to the COouucil. Tenders by 
4 p.m. on 22nd inst. 


Greenwich.—The London County Council invite tenders for the 
sapply, delivery, and erection of three 3-ton electric travelling jib 
cranes and two electric locomotives upon the wharf of the electricity 
generating station now being erected by the Oouncil at Greenwich. The 
jib cranes will be operated by three-phase alternating currents, and 
the locomotives by direct current. Oertain parts of the locomotives— 
viz., the motors, controllers, wheels, and axles—will be delivered to 
the contractor by the Council. Specifications, etc., may be obtained 
A the Tu Hall, Spring gardene, S. W. Tenders by 10 a m. on 

y 12. | 


Madrid.—Tenders for the concession for an electric tramway from 
Ubeda to Santuario de la Yedra, in the province of Jaén, will be 
adjudicated on June 20 next. Persons desi 870 tender must present 
their offers, with a document showing that has been deposited. 
The adjudication of the tenders will turn in the first instance on a 
reduction of the tariff for the conveyance of passengers and goods by 
this electri: tramway, ae set forth in the Gaceta. The fall conditions, 
together with a partial translation, as supplied by the British Embassy 
in Madrid, may be consulted on application at the Commercial 
Intelligence Branch of the Board of Trade. 


Reichenberg (Austria Hungary).—The project for the establish- 
ment of a central distributing electric power and light a Aer in the 
Reichenberg land district has taken definite form. The territory 
included is about 10 miles square, and 24 towns and villages have 
joined in the movement and subscribed to the capital stock. Some 
10 more are expected to join. The population of the district, exclusive 
of Reichenberg, is about 60,000. Stock is subscribed at present to the 
amount of £40,000, and this it is proposed to increase to £80,000. 
The prine pal purpose of the corporation will be the distribution of 
electric light and power, with the possibility of installing and working 
a system of suburban electric tramways. Tramway and light franchises 
for the city of Reichenberg are at present owned by private corpora- 
tions, and at their expiration it has been generally tappo that the 
city would take over and conduct the enterprises. Negotiations are 
pending, however, which may change the situation in this respect. 
Communications regarding equipment, etc., may be addressed to 
directors Alfred Ginskey, Ma ersdorf, and Dr. Richard Pirkl, 


Reichenberg. 
RESULTS OF TENDERS. 


Hampstead.—The Borough Council have accepted the tender of 
Orook, Davies, and Co. for the supply of Welsh coal for the electri 
lighting station. 

Bangor.—The City Council have accepted the tender of Messrs 
Bryan Donkin and Olench for a pair of 10,000ft. exhausters, with 
engines, at £1565. 

Coventry —The Electric Light Oommittee have accepted the tende 
of Kelley and Son, at £945. 19s., for the extension of the engine- hous 
at the electric light works. 

Portsmouth Dockyard.—The tender of Messrs. Kirk and Randall, 
Woolwich, haa been accepted for the erection of a generating station 
for the electric light in the dockyard. 

Stretford (Manchester).—The Electricity Oommittes have accepte 
the tender of the Lancashire Dynamo and Motor Company, Limited, 
Trafford Park, Manchester, at £2,663, for 400-kw. steam - driven 
generator. 

Poole.—The Town Oouncil have accepted the tender of F. Bacon 
for the installation and maintenance tor five years of an electric indi- 
cator and connecting wire between the sewage pumping station and 
Oonstitution-hill. | 

Roxburgh District Asylum.—The Roxburgh, Berwick, and 
Selkirk District Board of Lunacy have accepted the estimate of Mr. 
J. B. Meiklejohn, Glasgow, for providing an olectric installation at the 
cost of £256. 15s. Ad. for 10 cottages. 

Whitby.--The Electric Lighting Committee have accepted the 
followiog tenders: Mirrlecs, Watson, and Oo., at £552, for the instal- 
lation of the surface condensing plant at the electric works ; W. Obap- 
man, at £54. 16s. 6d., for the construction of a well for the circulating 
pump at the central station. f 

Wolverhampton. — The Town Council have accepted the tender of 
H. Willcock and Co., Wolverhampton, for car-shed extension at 
£2 687; British Thomson-Houston Company, Rugby, for four single - 
deck and six double-deck cars at £2,460 ; Milnes and Co., Hadley, for 
car bodies at £255 per car. Sanction has been given to order the 
equipment from the Lorain Company. 


Bo'ness.—The Town Counc]l have received the following tender 
for gas producer plant: Messrs. Tangye, £500 ; Otto Cressleys, £518 ; 
and Campbell, Glasgow, £512; and have accepted Mersrs. Tangye's 
offer for the whole producer plant direct driven. The following 
tenders were accepted: Hart Company, at $3516. 11e., for accumulators ; 
J. Sinclair, Bo'ness, at £39, for switchboard, 
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Kilmarnock.—The Corporation have accepted the following tenders 
for the supply, delivery, and erection of (Specification No. 11) overhead 
equipment, trolley wires, poles, and brackets, etc. ; (12) rolling-stock ; 
(13) wiring of generating station and car-shed : (11) Robert W. Black- 
well and Co., 59, City-road, London, E.O., at £3,216. 13s. 9d.; (12) 
Hurst, Nelson, and Co., Motherwell, at £5,713. 5e. 8d.; (15) Cox- 
Walkers, Darlington, at £385. 5s. 2d. 


Portsmouth —The Electric Light Con.mittee have received the 
following tenders for the new intake and discharge pipes to be laid 
from the station ia Gunwharf.road to the Outer Camber, to give an 
additional salt. water supply for cooling purpoees at the condensers : 


Blake and Knowles £5,212 
Yates and Thom ............. eere VVV 5,513 
/ ˙ Anh A 8 5,220 
Sir Hiram Maxim and Co emeeen eene nn neon 4,849 
J. Spencer and Oo., Wednesbury (accepted) . 4,425 


Bray.—The Urban District Council have received the following 
tenders for repairing and putting in thorough working order Easton 
and Anderson engine: Ross and Walpole, £216 ; Johnson and Phillips, 
£150 (accepted); Tuck and (o., £185. 15s. 6d. ; Coates and Oo., £240. 
The following tenders for electrical supplies have been recommended 
for acceptance: Vacuum Oil Company. lubricating oil at 1s. 24. per 
gallon, and cylinder oil at le. 74d.; W. T. Glover and Co., lead-covered 
cables ; W. T. Hen'ey and Co., house wires and twin cables ; General 
Electric Company, flexible twin wires, jointing material, tapes, etc., 
lampholders, fuses, switches, bell material, etc.; Premier Electric 
Lamp Compapy,. ircandescent lamps; Crompton and Co., arc lamp 
carbons. 

London County Council. — The following tenders have been 
received for the supply, delivery, and erection of the main switchgear 
required for the first portion of the Greenwich generating station : 
British Westinghouse Electric and Manufacturing Oom- 


pany, Limited, London . . . . 922,910 0 0 
British Thomson-Houston Company, Limited, Rugby 25, 591 10 0 
Electric Construction Company. Limited, Wolver- 

pte ss RA EE 32,000 0 0 
Elliott Bros., Londoorotn 3 . z œ 36 706 5 8 
Dick, Kerr, and Co., Limited, London err, 37,019 0 0 
Electric and Ordnance Accessories Company, Limited, 

Birmingham (incomplete tender . q 3,627 15 8 
Cowans Limited, Manchester (incomplete tender) ...... 3,881 0 0 


*Recommended for acceptance under certain conditions referred to 
in another column. 


The following tenders were received for the supply, delivery, and 
erection of the 10 additional water-tube boilers, etc., required for the 
first portion of the Greenwich generating station : 


Stirling Boiler e Limited, Edinburgh ......... *£16,271 0 0 
Richardsons, Westgarth, and Oo., Limited, Hartlepool 18,131 0 0 
R. Hornsby and Sons, Limited, Grantham ............... 18,131 17 0 
J. Musgrave and Sons, Limited, Bolton.................. 18,131 17 0 
B. R. Rowland and Oo., Limited, Reddish ............ . 18,845 0 0 
Babcock and Wilcox, Limited, London ꝗ . 18.978 0 0 
Stirling Company, Manchester and U. S. ............. . 25200 0 0 
J. Thompson, Wolverhampton 27,700 0 0 


* Recommended for acceptance. 


Rochester.—The Tramways Committee have received the following 
tenders for the construction of a line of tramways from the boundary 
of the city on the New-road to the bottom of Star-hill : 


1. Permenent-way construction. 


Dick, Kerr, and Co. (aceepted) . . 24 £5,256 12 0 
J. Mowlem and 000d n iei 5,3595 15 0 
MB SUD AS Lo 5,420 14 10 
F. ðĩdVĩĩ / ĩð K TM QS ox 5.471 12 11 
W. Griffiths and ooo00hk³ ,, nn rove orba nra verso . 5472 9 2 
P. MEUM LiT 5.5581 6 4 
J. G. White and G G6. & 5,6607 6 10 
T. NE. MS 5,800 11 10 
Peerless, Dennis, and Co 7ꝛ7w emen m 5,859 17 6 
British Eleotric Equipment Oompany................—...... 5875 8 4 
W. Underwood and Broenrn . . ã 5,897 11 11 
Macartney, McElroy, and Co ULI ꝛ . . 5, 907 5 2 
R. W. Blackwell and CoOoꝛ . . 5,914 0 2 
%%%%0%C˙%öẽöÜ6 TTT ¼:ʃ 6,127 7 1 
e . ß 
Pethick Bronnsss . CCC 6,395 4 4 
bI eee 6,941 11 10 
E. Nutiall dud .. rro recita 7,762 15 4 
W. Kennedy, Limite . 9.109 15 1 
r sio pr hou REA En Ede vx k TE Ed DEM: 16.208 18 6 
. Riess 8 Informal 
2. Overhead equipment. 

British Electric Equipment Company . £940 16 6 
JG. White and O0... s iren ien eva x eo Ret 966 5 0 
Dick, Kerr, and Co. (amended tender accepted) ......... 967 11 1 
British Thomson-Houston Company. . 1,007 16 3 
R. W. Blackwell and Coo y V 1,021 15 7 
„ Tftftft ow ⁰mHM ð ͤ onveinisoeeieds 1,038 12 0 
Brush Electrical Engineering Company ..................... 1,062 17 4 
W. Griffiths and c... IRURE ERNA 1,062 17 4 
W. Kennedy, Limited ................. eene 1,062 17 4 
T. We Pedrette. 5:5 ee eet X Re E EHE ri eO vera eco 1,062 17 4 
Pethick: Br. ³ð.ſſ 8 . 1100 0 0 
British Insulated and Helsby Cables, Limited ............ 1109 0 0 
BAI b 0 
Macartney, McElroy, and (o. sss. 1,800 9 5 
G. A GE ——————É——— 1,409 2 11 
J. and W. S. Briscoe ....... cese Tx e 1,707 11 6 


Council to the delay in the reconstruction of the tramways. 


Glasgow.—The Corporation have received the following tenders, for 
12 months, for the supply of (1) main cables, (2) electricity taeters, and 
Sd recur. : Oallender’s Oable and Construction Company, low-tension 
cables; W. T. Glover and Co., high-tension cables ; Crompton and Co., 
150,000 pairs of 18mm. core and 12mm. solid carbons, and 15,000 
pairs of 16mm. core and 11mm. solid carbons ; Mr. D. M'Naughton, 
agent for Fabius Henrion, Nancy, for the same quantities of similar 
carbons ; Reason 5 Oompany, 100 S. amp. meters; Elec- 
trical Company, 25 3. amp. S. amp., and 25 10-amp. meters; 
Chamberlain and Hookham, 400 3-amp., 600 5-amp., 100 10-amp., 
100 25-amp., and 50 60-amp. meters, reserving under the last-mentioned 
offer right to the Corporation to order such further quantities of any 
of the sizes of meters therein specified as they may require during the 
year. 


BUSINESS NOTES. 


TRACTION. 


IMord.—The first year's working of the electric tramways has 
resulted in a profit of £4,000. 


Southampton.—The Tramways Oommittee are to report upon the 
alvisability of appointing a manager. 

National Electrical Traction Co.—The petition for the winding 
up of this company has been dismissed. 


Blackpool.—A proposal to issue annual tickets at £1. 10s. for 
certain stages was rejected by a large majority. 


Burnley.— A Corporation car was engaged for a novel purpose the 
other day. The car, labelled ‘‘ special," was chartered for a wedding. 


North-Eastern Railway.—It is reported that the company con- 
template the electrification of the line from Sanderland to Seaham 
Harbour. 

‘Bristol.—All opposition to the Tramways (Extension) Bill having 
been withdrawn, the measure has been referred to the Select Committee 
on Unopposed Bills. | 

Brighton.—The last few days have seen the completion of the 
Dyke-road tramway, and a satisfactory trial trip was made over the 
new track during the week. 


Buenos Ayres and Belgrano Tramways.—The traffic receipts 
for the week ended May 15 amounted to £3,373 ; corresponding week 
last year, £5,192—inorease, £181. 

Halifax.—Another extension is suggested from Bailiffe Bridge to 
Whitehall, Hipperholme, This would give a circular route for 
Hipperholme, Brighouse, and Bailiffe Bridge. 


Pemberton. —Reference was made at the last meeting of the ME 
t was 
atated to be attributable to the late delivery of some of the equipment. 


Accidents.—The President of the Board of Trade has ordered an 
enquiry to be held into the death of Patrick Flood, who was recently 
killed through stepping on to a live rail on the Lancs. and Yorke 
system. 

Middlesbrough, etc., Bill.—The Bill promoted by the Imperial 
Tramways Company, and passed by the House of Commons Committee, 
is to beopposed in the Upper House by the Corporations of Middles- 
brough and Stockton and the Norton Parish Council. 


Colchester.—It is stated that Messrs. J. G. White and Oo., the 
contractors for the construction of the electric tramways, have 
intimated that the whole of the track and the overhead equipment 
will be completed and ready for use by about the middle of July. 


Darlington.— A continuous service on the Harrogate and Cockerton 
routes of the newly-opened system was provided last Sunday, and was 
largely patronised. The Sabbatarian section of the community have 
expressed disspproval, but regular Sunday running has been decided 
upon. 

Poole. — Further evidence has been taken in connection with the 
arbitration between the Poole Tramways Company and the Bourne- 
mouth Corporation, to decide the price to be paid by the latter for the 
company's undertaking. The matter will be further proceeded with 
on the 20th inst. 

Manchester.—The Corporation’s Bill to authorise certain tramways 
has been allowed by the House of Lords Oommittee. The Corporation 
agreed to withdraw Clause 21. relating to the carriage of merchandise, 
a provision being substituted which gives them restricted powera for 
the conveyance of goods. 

Bradford.—The Corporation are to apply in the next session of 
Parliament for powers authorising the extension of the Wyke tramway 
to Bailiffe Bridge. It has been decided to provide the Wyke section 
with double lines, and application is to be made to the Board ot 
Trade to sanction the expenditure. 


Automatic Point Shifter.—The electric automatic point shifter 
made by S. Dixon and Sons, of Leeds, which was described in our issue 


of the örd inst., has now been fixed experimentally at the tramways 
junction at the top of High-street, and it was operated for the first 
time on Tuesday, apparently with complete success. 


. Coseley.—The Urban District Council have appointed a deputation 
to confer with the South Staffordshire Tramways Company upon the 
tramway question, the company having intimated their intention of 
discontinuing the service of steam cars. We referred last week to the 
action taken in this connection by the Wednesbury Town Oouncil. 


Falkirk.—The result of the p/ébiscitc is that 2,097 votes were 
recorded in favour of Sunday cars and 1,108 against. The committee 
of the Town Council will report the result to a meeting of the Council. 
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on Monday, when itis expected that permission will be given to the 
company who are promoting the tramways to run the cars on Sundays. 
Eleotric Traction tn Australia, —With reference to the remarks 
in our issue of the 27th ult , we notice in the New South Wales Railway 
Budget that arrangements have now been made between the Govern- 
ments of South Australis and Victoria to jointly engage an expert 
to report upon the conversion of the suburban steam linos to electric 
traction. l 
Beckenham. —Terms have now been arranged between the Urban 
District Council and the British Electric Traction Company. A bond 
is to be given to the Oouncil as security for the performance by the 
company of their part of the contract. The question of laying 
[Ren porani y) single instead of double lines over part of the route is to 
iscussed. 


The Underground.—The Fulham Borough Council have been 
gentes a locus standi on the District Railway Bill when it comes 

fore the House of Oommons in committee. They object to the zone 
fares, luggage limit, and absence of provision for workmen's trains. 
Three or four of the other borough councils are in sympathy with the 
Fulham authorities. 

East Anglian Light Railway.—The Board of Trade have, after 
modification, confirmed an order made by the Light Railway Com- 
missioners entitled the Lowestoft Oorporation (East Anglian Trausfer) 
Light Railways Order, 1904, transferring to the Corporation of Lowes- 
toft the powers conferred upon the East Anglian Light Railways Oom- 
pany by an order made in 1902. 

Cardiff. —The Oorporation tramways manager, Mr. Arthus Ellie, in 
junction with the Corporation auditor, has issued a statement in 

ication of the annual report presented on March 31. The sugges- 
tion that items not properly 8o chargeable have been debited to capital 
is denied. The matter has been referred to the sub-committee appointed 
to deal with this subject. 

Chester.—The Tramways Committee have agreed to recommend an 
advance of 4d. per hour in the wages of the employés, The City 
Surveyor having submitted his report upon the position of the sewers, 
gas and water pipes, the Corporation have confirmed the Boughton 
extension scheme as originally approved. There will be a double line 
from Oity-road to the Fountain. 

Whitefield,—At the meeting of the District Oouncil it was stated 
in reply to a question that, as noted in our last issue, the Salford Cor- 
3 expected to commence in a few days the laying of the line 

m the Unsworth bound It was also reported that the Oorpora- 
tion would begin the line from Besses to Heaton Park as soon as the 
Bury New-road length was completed. 

Liversedge.—The District Oouncil haze decided to write to the 
British Electric Traction Oompany requesting them to at once proceed 
with the widening near the Swan Hotel, Millbridge, in accordarice with 
their scheme. No definite reply has yet been received from the Board 
of Trade respecting the Council’s communication as to the abandon- 
ment by the company of the line from Hightown to Oleckheaton. 

North Lincolnshire Light Railway.—Interrogated in the House 
the other day as to whether he would recommend the Ohancellor of 
the Exohequer to grant assistance in the construction of this line, 
authorised in 1899, the President of the Board of Trade stated that 
the order did not contemplate any State aid, and that if any such 
assistance were now desired, an amending order would be necessary. 


Paisley. —The new electric tramway service promoted by Mr. William 
M. Murphy for Paisley and district was commenced on Tuesday. For 
the present the cars are running only between the Glasgow terminus at 
Hawkhead and Paisley Oroes, but as the line from Paisley to John- 
stone is completed, it is expected that it will aleo be opened in the 
course of a week or two. The new car service was extensively 
patronised. 

Cawnpore.—An application, says Jndian Engineering, has been 
made by Messrs. Begg, Sutherland, and Oo., of Cawnpoie, with the 
consent of the rir an Board, under the Indian Tramways Aot, for 
an order authorising the construction of an electric tramway along the 
Hariisganj Viaduct to the Sireaya Gbát, with a branch from the canal 
bridge in Collector ganj to the overbridge of the Oudh and Rohilkhand 
Railway station. i 

West Hartlepool.—The Tramways Committee reported that in 
reply to the communication of the Corporation to the tramway com- 
pany, suggestiog that the tenure of the original Hartlepool line should 
be made to coincide with that of the Park and Foggy Furze sections, a 
letter was received from the company intimatiog that they were not 
able to agree to any other terms than those already submitted by them, 
which the Corporation decided to decline. 

Torquay —The Tramways Bill promoted by the Dolter Electric 
Traction Company has now passed both Houses, a Se'eot Committee 
of the House of Lorde presided over by Lord Hawkesbury confirming 
the decision of a committee of the House of Commons that the 
preamble had been proved. Olauses having been adjusted, the Bill 
was ordered to be reported to the House for third reading. The 
electrolytic clause is to remain in the measure. . 

British Eleotrio Traction Co.—The receipts of all the associated 
companies for the week ended 3rd iust. amounted to £24,874, as 
against £32,639 for the corresponding week (Whitsun week) last year, 
on a total route mileage this year of 4014 miles, against 3834 miles 
last year. The aggregate receipts to the same date since the commence- 
ment of the year amounted to £498,623—an increase of £44,413 as 
compared with the corresponding period last year. 

Swansea —The special committee appointed to enquire into a com- 
pant that in the construction of the tramways a proportion of spruce 

been use d on certain gradients instead of pine as specified, has 
prepared a report recommending that the contractors be requested to 
either take up those portions of the line which have been laid with a 
mixture of spruce, or to allow the Corporation to retain for five years 


con 
vin 


after the completion of the contract an amount equal to the cost of 


laying the same with pine. | 

Manchester te Warrington.—It is reported that a pro is on 
foot for establishing an electric car service between Manchester and 
Warrington. The Salford Corporation lines are laid as far as Peel 
Green, and there is a strong feeling in favour of the Corporation being 
approached to continue the lines as far as the Cadishead boundary, 
and the Warrington Corporation being asked to connect. The various 
local authorities are said to favour the project. The Warrington Cor- 
poration has not yet been consulted. 

Preston, Chorley, and Horwich Tramways.— A committee of 
the House of Commons presided over by Sir E. Strachey has passed this 
measure, Last year the promoters obtained powers to construct a 
tramway connecting Wigan and Bolton with Preston by way of 
Bamber Bridge. The present Bill authorises the substitntion of a 
route by way of Lostock Hall instead of Bamber 55 This altera- 
tion resulted from the objection of the Walton- le- Dale District Council. 
The Lancs. snd Yorks Railway opposed. 

Baker-street and Waterloo Railway.—Lord Hawkesbury's Com 
mittee of tbe Houte of Lords considered on Wednesday the Baker. 
street and Waterloo Railway Bill, under which authority is sought to 
raise £384,000 additional capital with which to carry out several 
works for the improvement of the underground tube railway alresdy 
authorised. The greater part of the line between Baker-st:ect and 
Waterloo has been constructed, and will be opened in about 18 months, 
The committec allowed the Bill to proceed. 

Liverpool te Stockport,—A correspondent sends a northern 
journal interesting details of a trip between these towns by tram 
(except for one mile between Clifton and Pendlebury). The stages 
are: Pierhead, Liverpool, to St. Helens, 60.; to Haydock, 3d.; 
Hiadley, 4d.; Atherton, Id.; Four Lane Ends, 20.; Great Moor- 
street, Bolton, 2d.; Mosesgate, Id.; Olifton, 24d.; walk to Pendle- 
bury; tram to Manchester, Id.; to Stockport, 4d.—the total being 
28. 64d., which is 3d. less than the train fare. | 


Leyton.—A Select Committee of the House of Commons has passed 
the Bill promoted by the Leyton Urban District Council, The Bil 
contained proposals for over 30 lines of tramways, most of them short, 
within the district, over which oertain tramway companies and the 
London County Oouncil would run by agreement. The Bill wes 
opposed by the Great Eastern Railway and the Lea Bridge, Leyton, 
and Walthamstow Tramway Companies. The Bill also proposed an 
extension of the electric lighting to outside lozal authorities. 


Aberdeen.—The Aberdeen Suburban Tramways Company a pet 
to have cars running on their Deeside section in a few days. The 
5 way is all but completed, and the engineers are engaged in 

nishing off the overhead equipment, all of which is completed with 
the exception of some little work to be done at the Maunofield end of 
theline. The work of construction was statted about two months ago, 
and has been Fa pr pushed forward. It is expected that the. section 
will be examined by the Beard of Trade by the end of the week. 


Steyning East.—lIt is possible that a satisfactory solution may be 
arrived at 1n connection with the matter at issue between the Steyning 
East Rural Council and Brighton in reference to the Dyke.road tram. 
way. A portion of the line along this route skirts the district of tbe 
Steyning East raid and the Steyning authorities contend that in 
the laying of the line the stipulated width of road has not been left 
on the west side, The proposal of the Steyning Council is that a 
sufficient width of the western footway be thrown into the road, and 
that Brighton secure a piece of land on this side to replace it. 


Cross, Euston, and Hampstead Rallway.— The Select: 
Committee of the House of Lords have considered this Bill for sanction 
to deviations of route. The only part of the Bill which was opposed 
was that which dealt with the line where it crossed Oxford.street at 
the junction of Totteaham Court-road. The company had had placed 
upon it the obligation to construct certain subways under the street 
for the convenience of the public, and in order to make a stairway up 
from the subways to the pavement it had been found necessary to 


acquire a small porn of the cellarage of the Meux Brewery. To 
this proposal the brewerycompany objected. The committee approved 
the Bill. 


Harrow-road and Paddington Tramways. — Lord Balfour, 
acting chairman of committees of the House of Lords, had before 
him on Wednesday as an unopposed measure the Harrow-road and 
Paddington 1 Bill, seeking powers for widening and altering 
roads and acquiring lands in the counties of Middlesex and London. 
It also authorises the sale of the undertaking to the Metropolitan 
Electric Tramways Company, and Roe for the dissolution and 
wiading.up of the Harrow-road and Paddington Tramways Company. 
Lord Balfour, having heard formal evidence in proof of the preamble, 
postponed the report of tho Bill to the House until certain outstanding 
matters had been settled. 

Wolverhampton. —The Board of Trade have passed tramway No. 2, 
commencing iu Five-ways and passing thence along Horseley-fields and 
Willenhall-road and terminating in Willenhall-road at the junction of 
Stowheath-lane, The Board have also notified their consent to the 
proposed laying of a EE, UM line of tramway on the Waterloo-road and 
Statford.road routes. he Lorain surface-contact system is being 
used. It is propoecd that an order be given to the Lorain Steel Com- 
pavy for the electrical equipment of the extensions of the Wednesfield- 
road route, conditional upon the Corporation Bill, 1904, receiving the 
Royal assent. The House of Lords’ Committee have allowed the 
Corporation’s Bill for ex tending their tramways. 


Newcastle.—Reference is made in another column to the decision 
of the House of Commons Committee granting the Tyneside Company, 
Limited, running powers over the Corporation lines, On Wednesday 
a meeting of the Executive Committee of the Association of Municipal 
Tramway i Corporations was held at the Westminster Palace Hotel, 
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The proceedings were private, but it is understood tbat it was decided 
to call a further conference of the various corporations owning and 
working tramways with a view to their taking steps to oppose the pass- 
ing of the Bill when it comes before the House of Oommons on the 
report stage. It is stated that Mr. Plummer, M.P., the senior 
parliamentary representative of the city, will move to strike out the 
clause conferring running powers, 

The Patent Renewable Tramrail.—The syndicate has received 
the following letter from the. manager of the City of Birmingham 
Tramways Company, Limited: '' With reference to Tou patent two- 
part centre-bonded rail, I may say that we have had a piece of line 
aid on this system in Suffolk-street, Birmingham, for the past five 
months. The ordinary traffic, with & servioe varying from five to two 
minutes, has been running over it during that period. I have made 
a careful examination, and do not find that the rails have moved in 
any way, and the bonding appears to be satisfactory. The joints have 
not moved, and appear to be perfectly good." The Wolverhampton 
Town Council decided some months ago to experiment with the rails 
over a section of their system, but up to the present the trial has not 
taken place. 

Kirkoaldy.—The financial statement for the year to May 15 shows 
that while the whole system has not been in operation during the 
whole of the twelvemonth, the total number of car mile: has been 
301,779 ; total number of passengers carried, 2,770,936 ; tots] number 
of units to tramways (at 13d. per unit), 395,071; population last 
census, 54,065 ; number of times popnlation carried, 81:5; units per 
car mile, 1:500; passengers carried per car mile, 9:1; and average 
traffic receipts per passenger, ‘87, The number of 44. patsengers was 
1, 520, 992, and the receipts £2,752. 1s. Ad.; 1d., 1,040,695 — receipts, 
£4,356. 4s. 7d.; 14d., 293,273—receipts, £1,832. 19». lid. ; 2d., 
96,427—receipts, £803. 11e. 2d.; 24d., 19,549 —receipts, £203. 
12s. 84d.—a total of 2,770,936 passengers and of £9,934. 8s. 7d. in 
drawioge. No assistance from the rates will be necessary. 


Proposed Malvern and Gloucester Light Railway.—At the 
Worcester County Council meeting the report of the Joint Committee 
of the Gloucestershire and Worcestershire County Councils upon the 
proposal for the construction of a light railway to serve the Upton-on- 
Severn and Newent districts was 1 The committee were 
unanimously of opinion that, although the line would be of advantage, 
they were unable to say that there was such a reasonable prospect of 
thes: heme paying its way as to justify them in recommending the 
Councils to guarantee a share of the cost. A councillor suggested that 
this was an instance in which the committee should recommend the 
Exchequer to pay half the oost, It was stated that the cost of the 
scheme would be £100,000 for 18 miles of railway. A euggestion was 
made that motor-vehioles should be tried. The further cónsideration 
of the matter has been postponed. 


Southport. —The annual report of the Tramways Committee shows 
that the gross receipts amount to £17,646, 13s, 1d., as against £16,387 
last year, and the working expenses have fallen from £11,231 to 
£10,986. Of the balance of £6,660, £3,303 has been paid as interest 
and £3,918 in sinking fund. This leaves a deficit of £341, as against 
£1,223 last year. The number of miles ran has been increased from 
418, 524 to 431.019, whilst the number of passengers carried shows a 
total of 5,837,208, an increase on the year of 501,774. The pence per 
car per mile have increased from 9:018 to 9:279. The High Park route 
has carried the greatest number of ngers—viz., 1,041,041. The 
only decrease is on the Inner Circle, where 954,429 passengers were 
carried as against 1,060,801 last year. "This, however, is accounted for 
by the remarkable iacrease on the Cemetery route, which has during 
the year got into full working order. ‘The operating costs have 
decreased by £245, notwithstanding the increased mileage and number 
of passengers. | 

Lanarkshire,—Since the introduction of the trolley cars from 
Glasgow to Oambuelang there has been sume speculation as to when 
the Lanarkshire company would commence extending the Jine 
from Blantyre to Oambuslang. It is stated that preparations are 
now being made for the constiuction of this line so as to connect 
with the Glasgow system. Negotiations are proceeding with the Oounty 
Council as to the roads and surveys made by civil engineers. Some 
difficulty is experienced with regard to the bridge crossing the River 
Calder, a mile from Blantyre, as there are steep gradients ; in addition, 
the road is of zig-zsg description at this point. At Holepark, Cambus- 
lang, there is also a bridge that will probably require to be built again 
across the Burgie. Notwithstanding these obstacles, it is expected 
that the city system and that of the Mid and Upper Lanarkshire 
systems will be connected by the end of the year. This will give over 
25 miles of service—Paisley to Glasgow, thence to Oambuslang, 
Hamilton, Motherwell, Wishaw, and other places. 


Preston and Blackburn Tramways.—The Bill promoted by the 
Preston and Blackburn Tramway Company to authorise the construc- 
tion of a tramway connecting Preston and Blackburn was before the 
Committee of the House of Commons presided over by Sir E. Strachey. 
The Bill, which had been passed by a committee of the House ot Lords, 
was opposed by the Lancashire and Yorkshire Railway Company on 
the ground of competition. It was stated that every locsl authority 
in the district was in favour of the Bill, and tbat so far as the railway 
company was concerned there was no real competition, because the 
tramway line would be at least 24 miles away from the railway, and the 
termini in Preston and Blackburn were far removed from tne railway 
stations. Several witnesses were called, including the town clerk of 
Preston. Evidence was given that the company had completed the 
financial arrangements. On behalf of the Lancashire and Yorkshire 
Company it was urged that the railway had spent a large sum in 
providing communication for the two towns. The Bill was rejected. 


Wigan.—At a meente of the Tramways Committee a letter was 
read stating that the Hindley District Oouncil would give their consent 
Vo the reconstruction of the Platt Bridge tramways if the Wigau 


Corporation weald pay the amount required for the property to be 
acquired for widening the road in Hindley. It was resolved that the 
committee accept the terms offered by the Hindley District Council. 
A farther letter was read stating that the Hindley Oouncil could not 
accept terms for the suggested lease of the Hindley tramwsys similar to 
those offered to the Ince District Council. It was resolved that the 
committee adhere to the former resolution, as they could not see any 
reason to offer the Hindley District Council any further terms than 
those already offered to the Ince District Council, and it was farther 
resolved that the contractors be instructed to proceed at once with the 
reconstruction of the Higher Ince section to the boundary of Ince and 
Hindley at Amberswood Common. The contractors have been iostructed 
to prooeed with the reconstruction of the Platt Bridge section forthwith. 

Dartford.— An arrangement has been arrived at with Messrs. J. G. 
White and Oo., Limited, to construct the tramways which will connect 
with the Bexleyheath system at a cost of £83,000. The contractors 
are to work the tramways for five years on a lease, under which aac 
will pay the Council the amount of interest and sinking fund on capital, 
aud also to pay in addition 20 per cent. of any profits. The Oouncil 
will have the option at the end of five years either of taking over the 
tramways themselves or of calling upon the contractors to enter into 
a further lease of five years on similar conditions, and also a 
third lease of five years if the Oouncil choose. The contractors are 
to take the town’s current at the price of 2d. per unit for the first 
100,000 per annum, at 13d. per unit for 100,000 to 150 000 units, and 
at 14d. per unit for over 150,000, and will IN all working and main- 
tenance expenses, The Council have decided to apply to Parliament 
for power to continue the system to Swanscombe, so as to form a janc- 
tion with the Gravesend tramways, Thie will mean a continuous line 
from Gravesend to London. 

Stookport.—The negotiations between the Stockport Corporation 
aud the Stockport and Hazel Grove Tramways Company with reference 
to the purchase of the company's undertaking appear to have reached 
s further stage, as a special meeting of the company has been called 
to receive a report from the direotors in connection with &n offer from 
the Oorporation. The arce purchase price is not stated. The 
company originally asked £27,000, which the Corporation coosidered 
too hi A member of the Tramways Sub-Committee stated in an 
interview that terms would probably be arranged. The value of the 
undertaking at the market price was about £21,250. He considered 
that to purchase the undertaking, elestrify the system, and put it in 
good working order would cost at least £80,000, and to earn interest 
and sinking fund alone on that amount they would have to make 
£5,6CO a year net profit. The line runs for about three-quarters of 
a mile through the district of the Hazel Grove-cum-Bramal! Council's 
distriot, and an ment with this authority had 55 been 
arrived at, by which the Hazel Grove Oouncil would be repaid in the 
form of rent. 

Aston,—2A trial run was made last week on the Aston Manor line. 
The result was considered very satisfactory. Excellent progress has 
been made witb the laying of the double lines in Victoria-road, which 
is nearly & mile in length. When this portion is ready for the running 
of cars it is proposed that these lines shall be connected with Park- 
road for the city, and with Liehfield.rosd for the Gravelly-hill route. 
Ic is reported that terms for through running were agreed with the 
Birmingham Oorporation on Wednesday, and that the service com- 
meaced yesterday. The Birmingham Corporation have undertaken to 
provide the necessary care uot’! the Aston authorities are ia a position 
to put on their own vehicles  Ultim«tely the latter will provide one- 
fifth of the total number of cars requi ed. The division of fares will 
be upon the following basis: of the toral receipts 5 per cent. of the 
fie will be reserved to Birmingham in respoot of passengers riding 
exclusively in the city ; the remaining 95 per cent. will be divided in 
tbe proportion of four-tifths to Birmiogbam and one-fifth to Aston. 


‘The agreement extende to Dec. 31, 1905, bat at the end of 12 months 


ei ber party may call for a revision of fares. 

Victoria.— The State Cabinet has sanctioned the construction of 
the proposed E:sendon and Flemington electric tramway. Some 
months ago the Irvine Government decidci against the proposal, 
bising its objection on the assumption that the new tramway autho- 
rities might enter into an agreement with the Melbourne mway 
Company for through tickets from Essendon and Flemington to the 
city, and so affect inj uriously the railway traffic; but the promoter 
had since offered to eater into an undertaking that he would rot 
agree with the Melbourne Tramway and Omnibus Company for a reduc- 
tiun of the fares for the carriage of through passengers, The agreement 
between the promoter and the municipal councils enables them to take 
cver the tramway st the same time as the Melbourne tramways become 
public property. By giving notice, the councils may at that time 
purchase the ways and rolling-stock and lands at the original prime 
cost, plus 4 per cent. simple interest. If tbe councils do not purchase 
at that time, they may do so at the ead of 20 or 25 years at the then 
value. Failing a purchase at any of these periods, the ways, works, 
rolliog-stock, etc., become the absolute property of the councils at the 
end of 30 years. The cost of th» whole scheme will run into about 
£100,000, and there will be a uniform fare of 2d. over the lines. 


London County Counoil.—The Council's Tramways and Improve- 
ments Bill has been read a third in the House of Commons, but the 
clause relating to the proposed extension of the system from Hamp- 
stead-road down Tottenham Court.road was rejected. The Highways 
Committee propose that fresh efforts should be made in the next session 
of Parliament to obtain powers tor the Westminster Bridge and Victoria- 
embankment scheme. A through service of cars is now provided from 
Westminster to Greenwich, v/a Camberwell. The reconstruction of 
the Streatham route is expected to be finished in a day or two. A 
recommendation was submitted at the last meeting of the Oamberwell 
Borough Oouncil that the Oouncil be asked to obtain powers in tha 
next session of Parliament for the construction of a tramway, com. 
mencing at a point in the authorised tramway from Oamberwell Green 
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to Forest Hill, near the junction of London-road and Sydenham-bill, 
and proceeding thence along Sydenham-hill to the Crystal Palace. The 
traffic returns for the week ending June 4 show that the receipts 
amounted to £11,992. 14e. 14d. In the corresponding week last year 
the receipts were £12,776. 4s. 7d.. thus showing a deorease of £827. 
103. 54d. The number of passengers carried numbered 5,024,551. At 
present there is a mileage of 384 open, against 39% at this time last 
year. l 

Sunderland.— The Sunderland District Eleotrio Tramways, 
Limited, has issned its prospectus, the share capital being £270,000. 
The company was formed for the purpose of acquiring tho Houghton- 
le-Spring and District Tramways Order, 1900, and constructing and 
working the tramways authorised thereunder. The order authorises 
the construction of a main line ot tramways between Easington and 
Sunderland, with branches from Houghton-le-Spring to Fence Houses 
Station on the North-Eastern Railway, and from New Herrington to 
55 2 the 1 Pee is ae at the 5 
is proceeding rapidly. e principal portion of the overhead equip- 
ment and the cables have esd) been manufactured. The wor In 
connection with the building and equipment of 30 cars is under con- 
tract, and six miles of permanent way has been already laid. Mr. 
S. B. Ootterell, of the ae Overhead Railway, has reported 
favourably upon the scheme. e traffic returns for the past month 
are as follows: Passengers carried, 1,555,579, as compared with 
1,167,383 last year; mileage, 128,019, against 116,428 Vast year; 
receipts, £5,683. 6s. 10d., com with £4,954. 58. Od. a year ago; 
receipts per car mile 10'6d., last year 10°2d. These figures show 
increases under the various heads as follows: Passengers carried, 
185,996 ; mileage, 11,591; receipts, £729. 3s. 94d. ; and receipts per 
car mile, Ad. was the first increase per car mile for over 12 
months. ' 

Birmingham.—The following are details of the extension pro- 
posals referred to in our last issue. Four new lines are to be con- 
structed, three of which will have branches, so that altogether they 
will open up seven new districts. The four new main lines are Har- 
borne, All Saints’, Washwood Heath, and Bordesley Green. In the 
centre of the city loops will be substituted for blind termini, and com- 
munication will be established between the different lines. The scheme 

roposes to inorease the number of main lines of tramways (excluding 
oops and branches) in Birmingham to 14, as follows: Stratford-road, 
Moeeley-road, Mary-street, Bristol-road, Harborne-road, Dudley-road, 
Newhall-street (All Saints’), Great Hampton-street, Newtown-row, 
Aston-road, Great Lister-street, Nechells, Bordesley Green, and 
Ooventry-road. . Of these the Harborne- road, Newhall-street (All 
Saints), and Bordesley Green lines will be entirely new, the Saltley 
(Great Liste r-street) route will be entirely rearranged and doubled in 
length, and there will be important extensions of the Coventry-road, 
Stratford.road, Mary-street, and Nechells lines. The Ooventry-road 
and Moseley-road lines will reach the centre of the city by shorter 
routes than at present. The Old-square circle will be abolished, 
reducing the congestion of traffic in Hill-street. Suggestions are made 
in tome quarters that s circular system should be adopted. The City 
Council on Tuesday commenced the consideration of the scheme. 
Several suggestions for varying some of the routes were made. 


LIGHTING AND GENERAL. 


Basingstoke. —A site for the proposed electric lighting station has 
been found at the town yard. 

Japan-Korea Cable —The Great Northern Telegraph Company, 
Limited, notify the restoration of the Japan-Korea cable. 

Worthing.—Application is to be made for sanction to borrow the 
sum of £1,600 for electricity distributing main extensions, 

Bournemouth.—We understand that a canvass is being made 
concerning the establishment of a municipal telephone exchange. 

Walsall.—The Electric Lighting Committee recommend extensions 
of the electric mains to cost £195, £132, aud £120 respectively. 

Newport (Mon ).—The Walsall Electrical Company have prepared 
plans of the lighting and telephone installation at the workhouse. 

Llanelly.—The surveyor has been directed to report to the Council 
upon the cost of lighting the streets by other illuminants than gas. 

Stamford.—Sites have beea approved for the erection of five arc 
lamps in the streets by the Urban Electric Supply Oompany, Limited. 

Southport.—The electricity department last year made a net profit 
of £3,616, of which £2,250 has been devoted to the relief of the rates. 

Thornhill.—The Yorkshire Electric Power Company have given 
DM notice of their intention to lay electrio cables in Ravensthorpe- 
road. 

Leyland.—The Urban District Council intend to apply for an 
extension of the electric lighting order for a further period of three 
years. | 

Bangor.—Application is to be made for sanction to borrow £300 
€ the purpose of completing the renewal of the negative battery 
plates. 

Standish.—The District Oouncil are conferring with the Lancashire 
pena Power Company with regard to the supply of electric energy 
in bulk. 

Aberdeen.—Tenders for new plant for the eleotricity works, 
amounting to £5,000, were accepted at the last Town Oouncil 
meeting. 

Dewsbury.—The Dewsbury Tradesmen’s Association have appointed 
a sub-committee to consider the charges for electricity in the surrounding 
boroughe. 

Ayr.—During the month of May the number of new connections 
were equivalent to 1,841 8-c.p. lamps; and the number of motors now 


connected ig 24. 


stated that during 
r. ceived, nearly equal to 200 8-c. p. 


exceeded anticipation. 
number of customers is increasing steadily. 


Dudley.—The Electrical Committee have re-engaged Mr. Wilson for 


another year. 


Chester.—The reserve fund of the electric light undertaking last 


year was £6,204, and with the proposed addition this year will be 
brought to £8,404. 


Whitworth.—The Highway and Lighting Oommittee are conferring 


with the Laneashire Electrio Power Company with reference to the 
supply of power in the district. 


Bury.—The electrical engineer (Mr. L. P. Greig) in his last report 
the past month four new applications had been 


Kirkcaldy.—The supply of electricity for lighting and power has 
À profit is shown on the undertaking, and the 


Louth. — The Town Council propose to carry out themselves an 


installation for electric light and power, but the works will be con- 
tracted for and open for public competition. 


Whitby.— Application is to be made for sanction to borrow an addi- 


tional sum of £1,100 (£5,100 in all) for machinery and plant at the 
eleotric lighting station, if and when required. 


Exeter.—The Electric Lighting Committee are conferring with the 


Urban District Oouncil of Heavitree relative to the price at which the 
City Council would supply current at Heavitree. 


Linooln,—It has been decided to create Corporation 3 per cent. 


redeemable stock for £20,426, which includes an amount for the 
electricity undertaking and street improvements. 


Heywood,—The consumption of electricity for the month of April, 
1904, was 4,262 units, as against 2,572 units for the corresponding 


period of last year, showing an increase of 1,690 unite. 


Barnsley.— Application is to be made for sancticn to the borrow- 


ing of £800, the estimated cost of standards and arc lamps required 


for the proposed extension of street-lighting by electricity. 

Hessle.— The Urban Council have resolved to apply for a provisional 
órder to put in force the Electric Lighting Acts, and to apply electricity 
within the urban district and the adjoining parish of Anlaby. 

National Telephone Co.— The transfer books of 34 per cent. and 
4 per cent. debenture stocks will be closed from the 17th to 30th inst., 
inclusive, for the preparation of the warrants for interest due July 1. 


Woolwich.—With regard to the proposal to fit the infirmary with 
the electric light, the Borough Council, as well as outside firms, have 
been asked to give estimates for supplying generating plant for the 
institution. 

Taunton. — The Electricity Committee's balanoe-sheet shows a 
balance in hand of £3,527, equal to 53 per cent. on the capital outlay.. 
The cost of electricity has falien from 53d. to 3d. per unit during the 
Jast five years. 

Gillingham. —The members of the Dockyard Engine Fitter Appren- 
tices’ Association were recently shown over the local electric power 
atation by Mr. Chalmers (the borough electrical engineer) and Mr. Ryan 
(first assistant engineer). ' : 

Kidwelly.—At the meeting of the Town Council on Tuesday the 
Msyor brought forward the question of lighting the town by electricity, 
and said negotiations had been proceeding with the new tinworks com- 
pany. A committee was appointed. 

Halifax.—Last year’s working of the electricity department show 
& profit of £5,835 for the year, which is £2,007 more than the com- 
mittee originally estimated. The Tramways Committee retura a profit 
of £496, as against an estimated loss of £52. 

Hammersmith.—The premises of 18 additional consumers, repre- 
senting a maximum of 1,274 8 c.p. lamps, have been connected to the 
mains, and 11 consumers disconnected. The present number of ocon- 
sumers taking current from the mains is 1,477. 

Clyde Valley Electric Power Bill.—The County Oouncil of 
Lanark having withdrawn its petition against this Bill, iv will now 
go through its remaining stages unopposed. The Bill has already 
passed through all its stages in the House of Lords. 

Kilmarnock.—Mr. J. B. Wilson, convener of the Electric Com. 
mittee, stated at the last meeting of the Town Oouncil that the offers 
accepted up to date for the electric lighting and traction scheme were 
nearly 22,000 below the estimate submitted by the engineers. 

Coatbridge.—The Scottish House-to-House Electricity Company, 
Limited, are about to establish two testing stations for testing the 
supply of energy. The electric lighting contract for the Oarnegie 
pu li library between the Council and Messrs, King and Oo. has been 
signed. 

Clonmel (Tipperary).—The management is favourably considering 
a report by Mr. Harris, electrical engineer, on the Propone installation 
of electric plant at the lunatic asylum. The cost of eleotric lighting 
is put down at £495. 10s., as against £680 for gas. A gas-engine is 
proposed. 

Goole.—A motion that the electric lighting departmental finances 
be kept separate and independent from the gas and water finances, 
having its financial results so far as related to profit or loss directly 
responsible to the general district fund," has been recommitted to 
committee. 

Northwich.—The deputy clerk has reported upon an interview 
between the Postmaster-General and the deputation of telephone 
subscribers, The Postmaster-General promised to recommend a 
concession to the Government which would benefit several towns in 
North Wales. 

Stockton.— With regard to supply of current to large consumers it 
has been agreed that electric lighting units which shall not exceed 20 
per cent. of the total amount taken for power purposes, be charged at 
a flat rate of 24d. per unit ; all lighting units taken above this amount 
to be 6d. per unit, l 
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Nantwich.—At the last Urban District Council meeting the Southern 
Electricity pombe submitted terms upon which they were prapared to 
erect electric lighting works, The sanction of a loan for the provision 
of electric lighting works havirg been refused, the Council could not 
entertain their offer. 

Northfleet.—The Corporation of Gravesend intend to apply for a 
ror order to light Rosherville with electricity. At present the 

orthfleet Council have made more than verbal arrangements with the 
Kent Electric Power Syndicate for the sale of the Council’s order, and 
an agreement is being prepared. 

Wednesbury.—At the last Oouncil meeting Councillor Griffiths 

mentioned that towards the 3,000 lamps r: quired to be connected with 
the electricity mains before the undertaking would pay, already 
promises of 1 000 had been received, and he believed that before long 
they would get the required number. 
. Newport Telephones.— At Tuesdav's meeting of the Council the 
recommendation of the Parliamentary Committee to arrange terms on 
the question of wavleaves with the National Telephone Company was 
reforred back on the ground that the company should grant inter- 
communication to Post Office subscribers. 


Camberwell.—The Board of Trade recently approved of the Black- 
heath and Greenwich District Electric Light Oomp.y, Limited, and 
the Orystal Palace District Electric Supply Compauy, Limited, eater- 
ing into agreements for the transfer of the latter company’s under- 
taking, powers, duties, and liabilities to the former body. 


Transfer Books.—The closing of transfer books is notified as 
follows: Metropolitan Electric Tramways debenture stock, from 17th 
to 30th inst. inclusive ; Bournemouth and Poole Electricity Supply 
debenture stock, from 17th to 30th inst. inclusive; City of Loudon 
Electric Lighting first and second debentures, from 16th to 30th inst. 
inclusive. 

Faversham.—The municipal electric lighting installation was 
opened on the 9th inst. by the Mayor. The three-wire continuous- 


current system has been adopted. For ordinary street lampe, the | 


Nernst (80 c.p.) has been adopted, and there are at present 10 arc 
lamps of 2,000 o.p. each. Several business establishments and private 
residences have already been wired. 

Mortey.—The last report of the borough electrical engineer, Mr. 
J. E. Ellis, shows that the output from the electricity works during 
the month ending April 30 was 10,089 units, against 10,304 the same 

riod of last year, being a decrease of 215 units. There were 

Lamps connected during the month, the total number of lamps 
connected at that date being 11,738. 

Awards. — Th» following awards for clectric motors were 
obtained at the International Printing Trades Exhibition recently 
held: silver medal and first-class certificate, Elestromotors, Limited, 
Openshaw, Manchester; bronze medal and first-class certificate, J. H. 
Holmes, Newoastle-on- Tyne; bronze meals, Electromotor and Dynamo 
Company, London, and H. F. Jcel, London. 


Rhyl.— The Urban District Council have agreed to continue to 
supply current to the Queen's Palace subject to an agreement being 
entered into according to which the company take a minimum supply 
of 40 000 units per year for five years. The Counoil will charge 33d. 
per unit on condition that the company undertake not to generate or 
supply any portion of their own current during the period. 


Bristol.—The current generated during the last year smounted to 
5,517,284 nnits; 4,299,504 units were sold, including 3,686,191 by 
meter, 613, 515 for public lighting, and 1,017,780 used on works. The 
public arc lamps number 674, uod there are five 16-c.p. and three 
15:c.p. incandescent lamps in us». The total possible maximum 
demand was 7,022 kw.; the figure actually reached was 3,444 kw. 


St. Marylebone.—The London County Council decided on Tuesday 


to lend the Borough Council £1,415,000 on or before Oct. 31 next for 


thé purpose of the purchase of the electric lighting undertaking. The 
Council intend to apply to the London County Oounail for sanction to 
borrow £436,500 for the purchase of a site and the erection of an 
eleotric ans station to admit of a direct supply and self. 
contained system. | 

te.—The electricity department has now 759 flat-rate cus- 
tomers at £6. Os. 14d. per customer, and 304 customers on the demand 
indicator system, who pay an average of £28. 12s. There are six extra- 
ordinary large consumers, but on the 298 consumers the average is said to 
be £21. 10s. The flat rate will be reduced from 6d. to 54d., aud the 
demand indicator system from 6d. to 54d., and that for street-lightiog 
from 2d. to 14d. per unit. ' 

Windsor.— The Local Government Board having notified their pre- 
ign to sanction a loan of £6,000 for the provision of a refuse 

estructor, a disinfecting house, and other building: on the Oorpora- 
tion Field, st Dedworth, on the condition that the lucal authority will 
not manufacture material for sale, but will only sell such surplus 
pon of the plant as they cannot themselves use. It has been 
ecided to advertise for tenders. 

Horsham.—The accounts of the electricity department since the 
beginning of the undertaking show a total deticiency of £1,257. 
14s. 4d., after paying off £795. 16s. 63. on account of principal. Last 
year the working expenses wore met, and they came within £60 of the 
interest on the undertaking. This year there was a balance of some 
£431. In the case of a company this would be equivalent to paying 
something like 23 per cent. dividend. Mains are to be extended at a 
cost of £340. 

Longton.—The Corporation Gas and Electricity Committee find the 
use of electricity for motive power purposes rn ed extending and 
coming into favour with manufacturers and tradesmen, and have 
reduced the charges for current used for motive power as follows: for 
500 units per quarter or less, 24d. per unit; above 500 units and under 
1,000 per quarter, 24d. per unit; above 1,000 units and under 1,500 


| purpose of 


and Mr. E, W. Monkhouse, M. I. E. F., the consulting 


£1,860 ; 


quotation to Anglo-Argentine 


per quarter, 2d. per unit; above 1,500 units and under 2,000 per 
quarter, 13d. per unit. 

Brighton.—It has been agreed to pay the £6.959, profits of the 
electric lighting undertaking, to reserve fund. In addition to the 
acoounts already given, the following figures as to the output for 
the year ended March 31, 1904, are available: quantity generated in 
B.T. units, 8,443,872; quantity sold—publio lampe, 969,702 ; tram- 
ways, 1.774,988 ; private consumers by meter, 4,855,581 —total sold, 
7,598,074 ; quantity used on works, 345,496 ; total quantity accounted 
for, 7,943.570 ; quantity not accounted for, 500,502 ; number of publio 
lampe, 372 ate lampe, 1,549 incandescent lamps. 


Chepstow.—At Chepstow Petty Sessions on Tuesday, the Chepstow 
Gas and Coke Oonsumers’ Company, Limited, summoned the Ohep- 
stow Electric Light and Power Company, Limited, for omitting to 
give the required notice before commencing to dig trenches for the 

f laying down new electric lines and other works in various 
streete. Of the five justices on the bench three were more or less 


interested in one or the other of the companies and could not 
| adjadicate, whilst the chairmau had to leave the court at one o'clock, 


coosequently the case had to be adjourned until Friday, the 17th inst. 


Lowestoft. —The Electric LightingCommitteereported on Wednesday 
that there were on June 3 513 consumers connected to the mains, 
representiog 25, 290 8-c. p. lamps. During the month 15 new consumers 
bad been connected, representing 466 8-c.p. lamps. The new system of 
charging at 54d. per unit is to be commenced as from July 1 next. The 


engineer is to report as to the cost of a siding which would have to te 


constructed from the Great Eastern Railway to the works. The com- 
mittee's estimate for the next half-year amounts to £6,002, including 


| £2 300 for coal, £2,160 repayment of loans and interest, and £540 for 
| Wages. 


Among the receipts were put down £2,810 from private 
lighting, £794 from publie lighting, and £1,783 from the tramways 
for current, and other sums, which left a balance of only £100 to be 
provided for out of the rate. 


‘ . 
Leek.— An illustrated souvenir has been issued in connection with 
the opening of the electricity generating station, which we noted in our 
last issue. Mr. R. M. Carr, A. M. I. E. E., is the resident electrical agria 
neer. 8 
contractors were: for the generating station, W. Turner, Leek, £2,374,; 
engines and dynamos, Industrial Engineering Company, Newton, Hyde, 
stoneware casings, T. Wragg and Sons, £335. 58. 7d. ; 
wrought-iron manhole covers, W. Smith Bros., £42. 4s.; cable work, 
Callender's Cable, etc.. Company, £813. 2s. lid. ; switch 


Crompton and Oo., £623; balancing transformers, Industrial Engineer- 


ing Oompany, £478 ; storage batteries, Ashmore, Benson, Pease, and 
Oo., £718. 15s. ; travelling orane, Oarrick and Ritchie, £189—£7,433. 
7e. 6d. The total loan sanctioned was £10,061. The generating plant 
consists of two Stockport gas-engines by J. E Andrew and Oo., 
each of 100 h.p., coupled direct by means of a flexible coupling to two 
60-kw. dynamos by the Industria! Engineering Oompany. 


Stock Exchange. — The Stock Exchange Committee have 
appointed June 22 a special settling day for British Electric Traction 
Company, Limited, £250,000 43 per cent. second debenture stock, 
and have ordered the said securities to be quoted in the official list, as 
well as Electrolytic Alkali Oompany, Limited, farther iseue of 50,000 


ordinary shares of £1 each fully paid, Nos. 152,219 to 202,218, and a 
further issue of 50,000 7 pi cent. cumulative preference shares of £1 
1 


each, fully paid, Nos. 50,001 to 100,000. Applications have been made 
to the committee to appoint a special settling day in and to grant a 
amways Oompany, Limited, 120,000 
ordinary shares of £5 each, fully paid; to appoint a special tettlin 
day in Rhodes Electrical Manufacturing Oompany, Limited, 6,1 


ordinary shares of £1 each, fully paid, Nos. 355,001 to 41,000, and 


43,101 to 43,235, and 38 000 vendors’ ordinary shares of £1 each, fully 
paid, Nos. 1 to 35,000, 41,001 to 43,100, and 43,236 to 44,135; and 
to allow to be quoted in the official list British Electric Traction Com- 
pany, Limited, further issue of 1,235 ordinary shares of £10 each, 
fully paid, Nos. 232,067 to 233,301 ; and Underground Electric Rail- 
ways Company of Londov, Limited, £3 599,200 5 per cent. profit- 
sharing secured notes, Nos. A 1 to A 8,450 of £100, B 8,451 to 
B 9,561 of £200, O 9,562 to C 10,335 of £500, and D 10,336 to 
D 12,480 of £1,000 each, in lieu of the fully-paid provisional certifi- 
cates now quoted. | 

King's Lynn.—The balance-sheet for the electricity works for the 
year ending March 31, 1904, shows an iucome of £5,685 and an 
expenditure of £5,199, including capital charges, and a net profit on 
the year’s working of £486, compared with a deficiency of £47 on the 
previous year’s working. The net profit of £486 will be applied 
towards payment of the overdraft on the previous year’s working. In 
the year 1903 the total output was 325,175 units, whilst for the pa-t 
year it has been 388.472 units, being an increase of over 65,000 units. 
The sale of current had brought in £2 785 for private lighting, 
£512 for the supply to motors, and £1,991 for street-lighting, 
including the renewal of lampe. The revenue from the hire .f 
meters was £156, and the profit on fittings £243, making a 
total revenue from all sources of £5685. The cost of generating 
and distributing the current came to £2,333, from which shows a prons 
profit of £3,353, or 74 per cent. on the total capital expenditure of the 
undertaking. The increase in the revenue this year was £631, whilst 
the increase in working expenditure has only been £98, the interest 
(£1,286) and £1,580 was paid towards redemption of capital, leaving 
the net surplus of £486 above referred to. The cost of production has 
again been 1educed, and is this year 1:29d. per unit. The capital 
expenditure to March 31, 1904, was £45,833, being an increase of 
£752 during the year. The total amount written off capital was 
£6.490, eo that there is now only a debt of £86 for every £100 spent. 
During the year the number of consumers increased from 401 to 450, 
the number of motors from 25 to 37, and the total horse-power of motorg 
from 109 to 1744. | | 
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. Wolverhampton, —In connection with the opening of the Co : 
tion refuse destructor at Wolverhampton, it is proposed to lay down 
an electrica] generating plant to utilise the steam produced by the com- 
bustion of the refuse. Oables will be laid in the vicinity of the 
destructor at a cost of £2,800, and application made for sanction to a 
imd of £10,000 for the present and future extensions of the lighting 
system. 

_ Mersey Docks. —The Board have agree 1 to the provision of electric 
lights at the new Brunswick river entrances and at the 100ft. 


passages to the Ooburg Dook, and the carrying out of certain other | 


work in connection with existing lights in the locality, at a total 
estimated cost of £1,160.  Carrent is taken from the Corporation 
mains, but the question of & complete installation upon a large scale 
is under consideration. 


_Hampesetead.—The Borough Council have adopted a report of the 
Finance Oommittee stating that the proper proportion of the general 
establishment expenses of the Oouncil which should be borne by the 
electric lighting undertaking during the last fipanvial year was £1,400. 
The undertaking will be debited with that amount for the year ended 
March 31, and in future a pro rata charge is to be made according to 
the number of consumers st the end of each financial year. 


Wakefield. —In his annual report, Mr. Cookson, the electrical engi- 
neer, says that the undertaking is in a very flourishing and p-osperous 
condition. The surplus net profit for the year, after paying sinking 
fand and all charges, has been £1,893, and with £1,480 in hand as 
uaappropristed profits of former years, there is a balance of £3 374, 
which it is pro to retain as a working balance. The output has 
almost doubled in two yeare. It is propesed to reduce the charge to 
consumers from 44d. to 4d. per unit. 

West Bromwich.—A memorial signe! by the senior employés in 
the electricity department has been forwarded to the town clerk, pro- 
testing against the interference of A'derman Pitt in the organisation 
vf the staff. Upou being read at a special meeting of the Electricity 
Committee, Alderman Pitt said, in order to avoid further friction, he 
would undertake to stop his frequent visits to the electricity works, 
and would only attend when on official business, and that hc would 
duly notify the manager of any official visits he intended to make. 


Yarmouth. —The electric light undertaking earned during 1902-3 
enough, after paying interest and sinking instalments, to allow £500 
to be appropriated in relief of the rates, and for the past 12 months 
the receipts from the sale of current amounted to £13,486, aud the 
expenses, after defraying all costs of produetion, left a gros: profit of 
£5,870. From this sam £4,577 has been paid as interest, in rebates, 
And for capital repayments, leaving the ratepayera with a profit of 
£1,295, which shows that the undertaking is making s clear profit of 
over £100 a month. 

UphalL--Specifioations have been issuel for the electric lighting 
of Uphall and Broxburn, and offers have been advertised for. The 
specifications provide for an oil-engino and dynamo to be erected ina 
ventral station near the Holmes, with a balancer set for keeping 
pressure equal over the system, which is to be three-wire, and also a main 
switchboard for distributing the current over the circuits. Two msia 
circuits will te laid down, with branches for side roads, aud distribu- 
tion boxes will be placed at intervals along the pavements. Arc lampe 
of the Jandus pattern and ampere Nernst lamps will be adopted. 


Eichmond.—The Richmond (Surrey) Electric Light and Power 
Company, Limited, have notified that they will undertake in approved 
cases the wiring of premises for electric light on payment of a 
rental of from 44d. per lamp per quarter, the consumer to have the 
option of purchasing the installation outright at avy time; or they 
will e for the wiring and fitting of premises on the hire-purchase 
system, whereby repayment of the cost of the installation is spread 
over a period of years. In either of the above cases the charge for 
supply of current would be at the company’s usual rate of 61. per unit. 


. Hove.—In a report on the supply of electricity for the electric light- 
ing of Aldrington, it is recommended that a contract be entered into 
with the Brighton Corporation for the supply of current in Aldrington 
for private lighting, subject to such conditions as might be considered 
advisable and necessary by the Council's solicitors and engineers. The 
Council are giving notice to the Brighton Corporation that they intend 
to exercise their powers under Section 16 of the Electric Lightiog 
(Olauses) Act, 1899, and carry out the work themselves in Hove in the 
laying of the proposed electric cable from the Southwick electricity 
works into Brighton. 

Dundee.—The estimates of the electricity department contain the 
following additional details: private lighting, ordinary consumers, 
819 500 units, at Ad., £14,158 ; private lighting, special consumers, 
10,000 units, at 34d., £145; private lighting, special consumere, 
91.400 units at 3d., £1,142; private lighting, special consumers, 
160, C00 units, at 2d., £1,535; private motore, 189,000 unita, at 
2d., £1,575; tramways, 1,620,000 unite, at 14d. (net), £9,000; 
public lampe (71), at £15 each per annum (net), £1065. Dedust- 
ing discounts (£805) and bad debts (£50), the total estimated 
revenue is given at £27,588, which gives an estimate 1 surplus of 
£168. 

Machine Belting, eto. —A demonstration was given last Friday at 
the works of Messrs. Marshall and Hyatt, Limited, of the operation of 
a machine, the invention of Mr. J. W. Hyatt, which, it is stated, will 
manufacture fabrics at a speed greatly exceeding that of ordinary 
weaving. It is claimed that by it machine belting Gin. iu width and 
ĝin. thick can be produced at the rate of 75ft. per hour, and that it has 

een shown by Kirkaldy’s test to be double the strength of the most 
powerful belting hitherto obtainable. Outer covers for motorcar tyres 
are other articles which the inventor expects the machine will 
facilitate the production of. The cost of manufacture is stated to 
represent a great cconomy over existing rates, owing to the rapidity of 
production. A company is to be formed for working the invention, 


which has been patented in ali the chief European countries, as well as 
in the United States. 

Suuderland.—In addition to tho accounts of the electricity depart- 
ment, the following figures as to the cost of production per unit sold 


‘are available: coal, 1904 510d., 1903 :589d.; oie, 054d. (:068d.); 


wages, 208d. (-213d.); repairs, °145d. (176d.)—total works costs, 
"017d. (1°C46d.); rents, etc., 155d. (:221d.); management, 227d. 
('2855d.); sinking fund and interest, 1:034d. (1°113d.)—total costs, 
2°335d. (2 615d.). The works costs are now 917d., and the total 
engineering costs 1:299d.; sinking fund and interest require 1:024d.; 
making a grand total of 2:535. It will be noticed that the sit king 
fand and interest per unit sold is less than last year, and will now be 
on the déscending scale. 

Southampton. —Mr. Blakeway, at the last Towa Couacil meeting 
said, with regard to the rumours which had been circulated with 
reference to their works, that from time to time the buildings had 
been completed up to the pent there had not been any settlement 
in them of any sort or kind that they had been able to trace, and he 
trusted that this false statement would be dispelled. A report by 
the borough engineer to the Electricity Committee concerning the 
applications received for a supply of electricity from householders in 
private streets and roads situ ve in the borough has been adopted, in 
which he suggest d ih it the Council should apply to the Board of 
Trade for conseot to lay mains nud services. The town clerk is about 
to prepare the nesessary memorial. 

Amazon Telegraph Co.—A meeting of debentu:e holders will he 


held at the offices of the company, 42, Old Broad - street, London, E.C., 


on the 23rd inst., at 2 p.w., for the purpose of receiving and consider- 
ing s report of the trustees for the debenture holders wich regard to 
the position of the company, and of considering and passiog, 1f thought 
fit, an extraordinary resolution or extraordinary resolutions giving 
time to the company for payment of interest dus and to b come due on 
the debentures, and for redemption of the debentures by drawings and 
suspending the operation of the sinking fund for payment of interest 
and redemption of the said debentures, and for modifying the rights 
of the,debenture holders and the liabilities of tbe company 
accordingly. 

H. M. 8. Clyde.“ The coils of cable for the electric light which is 
to be installed on H. M. S. Clyde (late Wild Swan”) have arrived 
in Aberde«n. On the preparations for laying the cable from the side 
of the dock to the ship, the JI cek/y Free Press and Aberdeen Herald 
ssys a raft is moored close to the bow of the ''Olyde," and the cable 
is being uncoiled from the droms on to the ratr, where it is agsin 
coiled in 25!t. lengths. The cable will be laid along the bottom of 
the dock from the new lock at the New Regent Bridge, passing under 
the present temporary b idge on the south side, about 10 yards from 
the stepe. A dredger is to cut a trench for the cable to lie in along 
the bottom of the dock up to the temporary bridge, but thereafter 
divers will probably have to be employed to continue the trench under 
the bridge to the lock. The cable will be led on board the Clyde” 
through the port side hawser hole, The trench is necessary so that 
the sable will be clear of all shipping passing through the dock. The 
laying of the cable and construction of tbe installation plant is under 
the superintendence of Mr. W. Ohurch, who is in charge of a staft of 
electrical fitters from Sheerntss Dockyard. 


Heston and Isleworth.—The Urban D strict Council will shortly 
be in a position to supply electric current for light and power. No 
charge will be made for current for the first month the worka are 
running. The charges will be as follows: lighting, 5d. per unit for 
any quantity, subject to the following discounts it accounts paid at 
Counxil's office wichin one month from demand: consumption exceed- 
ing 200 units in winter quarters and 159 nuits in summer quarters, 
5 per eent. ; exceeding aud 200 ditto, 74 per cent.; exceeding 400 
and 500 ditto, 10 p-r cent. ; meters from ls. per quarter. Power: 
consumption not exceeding 750 units per quar:er, 3d. per unit; 
consumption exceeding 750 units per quarter, 2d. per uuit; meters 
from 28. per quarter. Premises will be wired and fitted on receipt of 
approved applications free of all initial cost to the consumer. In these 
cases current will be supplied at 53d. per anit. The consumer will 
have the right of purchasing the installation outright at any time. 
The Oouncil are prepued to make arrangements with owners of houses 
which they do not themselves occupy for wiring and fitting houses, 
repsyment to be made by instalments or otherwise, 


Brighton Telephones.—Tbe revenue account for the telephones 
shows a total expenditure to March 31, 1904, of £579. ls. bd. aud 
an income of £416. 16s. 6d., giving a trading surplu; of £37. 
15s. ld. Charges for interest, etc., however, amount to £1,915. 
16s. 33., so that the deficiency is £1,878. ls. 24. The expenditure 
on capital account during the year was as follows: building switch- 
room, £1,059. 4e. 4d ; underground construction, £12,382. 18s. 24.; 
overhead construction, £4,604. 8s. 10d. ; exchange construstion, 
£1,787; 4s. 1d.; instrumente, £3,054. 12s. 3d.; plant and tools, £357. 
16s. 9d.; furniture and fittings, £257. 5s.; preliminary and general 
expenses, £1,430. 5s. 81.; engineer's commission, £1,192. 17s. 6d.; 
general (capital) stores, £608. 11s. 11d.—total, £26,735. 4s. 6d. The 
total amount authorised to be borrowed in 1902 was £42,000, and 
the discounts and costs of issuing stock tor that amount came to 
£3,859. 9a. 1d., making the total debt created £45,859. 9e. ld. 
In the present year sanction was given to borrow £4,666, but, 
according to the balance-sheet, this had not been borrowed at 
March 31. The committee have approved the opening of an exchange 
at Hurstpierpoint at a cost of £180. 


London Gazette. — The partnership between Alfred William 
Marshall and Maurice Walter Woods, electric light engineers and 
manufacturers, 2. Gray’s-inn-road, Holborn, and Shepherd’s Bush, 
London, and at Northwich, trading as Marshall and Woods, has been 
dissolved by mutual consent; Maurice Walter Woods will continue 
the business. The partnership between Arthur Guy Enock, Charles 
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William Vavasour Biggs, and Henry Ohawner Hine Benton, consulting 
civil and electrical engineers, first at 21, Great College- street, West- 
minster, and subsequently at 17, Victoria-street, Westminster, trading 
as Enock, Biggs, and Shenton, has been dissolved by mutual coneent. 
The ip between George Newby, jan., and Thomes Wray, 
electrical engineers, Imp: rial-chambers, James-street, Harrogate, Yorks, 
trading as Newby and Wray, has been dissolved by mutual consent ; 
George Newby, jun., will continue the business. The partnership 
between William George Peareon and William Henry Lake, manu- 
facturers of electrical accumulators, Dirleton-road, West Ham, Essex, 
trading as Pearson and Lake, has been dissolved by mutual consent ; 
William George Pearson will continue the business. The final meeting 
of the Electric Photo Company, Limited, will be held in the office of 
55 =f Bassum Oentral-buildings, Blyth, Northumberland, at 3 p.m. 
on July 14. 


London County Counoil.—On Tuesday it was agreed to lend the 
Hammersmith Borough Oouncil £10,634 for electric light installation 
and meters. The acoeptance of the tender of the British Westinghouse 
Electric and Manufacturing Company, Limited, amounting to £22,910, 
was recommended for the tramways switohgear. The list of tenders 
appears in another column. On the proposal of the company to sublet 
various portions of the work included in the contract, it was recom- 
mended : (a) That, subject to the result of the usual enquiries proving 


satisfactory, the tender, amounting to £22,910, of the British West- 


inghouse Eleotrie and Manufacturing, Company, Limited, London, be 
accepted for tho supply, delivery, and erection of the main switchgear 
required for the first portion of the electricity generating station being 
established by the Oouncil at Greenwich in connection with the elec- 
trical working of portions of its tramways. (ò) That the British West- 
inghouse Electric and Manufacturing Oompany, Limited, be allowed 
to sublet the followiug portions of the work in connection with the 
switchgear referred to in the foregoing resolution to the undermentioned 
firms or to such other persons or firms as may be approved by the engi- 
neer under the contract—namely : (1) to Messrs. Everett and Edge- 
combe, London, the supply of the chroscopes ; (2) to the British 
Thomson-Houston Company, Limited, Rugby, the supply of the direct- 
current wattmeters; (3) to Messrs, Nalder Bros. and Thompeon, 
London, the supply of the direct-current recording ammeters and volt- 
meters; (4) to Messrs. W. T. Glover and Oo., ited, Manchester, 
the supply of the electric cables; (5) to the Bostwick Company, London, 
the supply of the Bostwick gates; (6) to the St. Helens Cable Com- 
pany, arrington, the supply of the rubber mats; and (7) to Mesers. 

. Blackwell and Co., London, the supply of the direct current 
circuit breakers. 


Bury.—In addition to the accounts of the Electricity Committee, 
the ar figures relating to costs are available for the year ended 
March, 1904 : 


£151—'05d. (£100—°06d.) ; veges, 
repairs—buildings, £32—"Old. (£35—'00d.); plant, 
(£114—-:07d.); accumulators, £110—04d. (£119—'07d.); instru- 
ments, £8—'00d. ; mains, £456—'16d. (£177—:10d.) ; meters, £56 — 
*02d. (£357—:02d.) ; printing and stationery, £22—'01d. (£40—:024.) ; 
incidentals, 271—: (270 — Oad.); rates and taxes, £3578—‘13d. 
(£391—'22d.) ; insurances, £26— 01d. (£25—'01d.) ; bad debts, £5— 
00d. (81 — 00d.); auditor, 215 - 00d. (815— Old.); salaries, 
— 20d. (8520 — 29d.) generating costs, „654 —1 ‘30d. 
(22,929 —1:65d.); bank interest, 8773 — 28d. (£266—'15d.) ; interest 
on loans, 21, 466 — 52d. (£1,382—°78d.) ; sinking fund, £1,465— 
52d. (21. 409 —·80d.); total cost, 27, 357—2 62d. (£5,986— 5:584.) ; 
fit, 2556 — 20d. (£21—'01d.); average price obtained, £7,923— 
82d. (86, 007—3 39d.). Some difference under the heading of 
generating costs may be noticed when compared with the idus 
treasurer's statement. The coet of carbons and attendance to publi 
lampe has been deducted from the revenue received for public lig ting 
and the repairs to hired motors deducted from the rental, ss it wo d 
be misleading to express these costs as a cost of generating the units 
sold for all purposes. The cost of generating has been reduced by 
35d., or 21 per cent., and thc total costs by ‘76d., or 22 per cent. per 
unit sold. The average price obtained has been less by ‘57d. per unit, 
a reduction of 17 per cent. on the price for the previous year, due to 
the larger percentage of units sold at the lower rate for power p ; 
The quantity of fuel used per unit sold has increased by 2 per cent., 
and the average price paid has been 6e. 64d. per ton, compared with 
8e. 3d. for hod abi uer year. The use of a cheaper and inferior quality 
of slack has reduced the cost from 39d. to 32d. per unit sold. 


PROVISIONAL PATENTS, 1904. 


* d JUNE 6. A: 

12725. Improvements in electro-mechanical apparatus for 
automatically operating the rail and electrical oon- 
ductor peints on electric tramways and railways 
from the tram or train. George Dudley Aspinall Parr, 
the University of Leeds, Leeds.  . 

19729. Improvements in electric railways. Robert Cooke Sayer, 
11, Clyde-road, Redland, Bristol. (Complete specification.) 

12737. An improved electrical motor for variable speeds. 

Jchn Bentley, 57, Higher Ardwick, Ardwick, Manchester. 

12741. Improvements in electric ignition apparatus for 
internal-combustion motors. Harvey du Cros, 14, Regent- 
street, London. (Société Anonyme des Anciens Etablissements 
Panhard et Levassor, France.) 


12766. Apparatus for gripping or holding and cutting sub- 
marine cables. Jean Sazcrat, 72, Oannon-street, London. 
(Complete specification.)' 
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19756. Improvements in coin-freed apparatus for supplying a 
current of electricity to persons using it after the 
insertion of a predetermined coin, and for indicating 
the strength of the current supplied. James Carter and 
Samuel Henry Leheup, 66, Chanoery-lane, London. (Complete 
specificatic n. ) 

19801. Improvements in and relating to dynamo-electrio 
machines. William Brooks Sayers, 46, Lincoln’s-inn-fields, 
London. l 

JUNE 7. 

12821. An improved adjustable standard for holding an electric 
glow lamp. Archbald Jobn Ware, 104, Colmore-row, 
Birmiogham. 

12832. An improved chain for suspending electroliers. Archibald 
Jobn Ware, 104, Colemore-row, Birmingham. 

19940. An electrical train desoriber or indicator. David Wells, 
48, Dudley-gardens, Leith, Edinburgh. 

19844. An improved Bunsen semi-dry battery. George Franklin 
and Thomas Frederick Furnival, 57, Moorgate-streer, London. 

12860, Improvements in incandescent electric lamps and in 
the manufacture thereof. Edgar Alfred Carolan, 83, 
Cannon.street, London. (The General Electric Oompany, 
United States.) 

19061. Improvements in electric contact devices. The British 
Thomson-Houston Company, Limited, 85, Cannon-street, 
London. (The General Electric Company, United States.) 

JUNE 8. 

19947. Improvements in or relating to oclectric current 
collectors for use in electric traction. Sidney Mark 
George Teal, Electricity Worke, Tottenham-lane, Hornsey, 
London. 

12967. Improvement in electrical ignition apparatus for 

explosion engines. Alfred Ernest Dean, 82, Hatton- 


garden, London. E 

19970. Improvements in small and motors.: Archibald 
Jessop Wright, 518, Upper-street, London. 

12973. Improvements in electrical m instruments, 


easuring 
Ed Isaac Everett and Kenelm Edgeumbe, 151, Great 
Baffron-hill, London. 

19976. An improved d attachment for electric tramoars 
and the like. Charles Henshaw, 15, Lorne-street, Ohorlton- 
on-Medlock, Manchester. 

14077. Improvements relating to telephones. Jason J. Nye and 
Marcus Peck, Fife House, Kingston-on-Thames. (Oomplete 
specification. ) 

13015. Improvements relating to electric telegraphy. Sidney 
ed a Brown, 7, Southampton-buildings, Ohancery-lanc, 
London : 

13016. Improved method of and apparatus for obtaining a 
constant potential current from a variable-speed 
dynamo. Francois Loppé and La Compagnie Géué:ale 
d'Electricité de Creil, 7, Southampton-buildinge, Ohavoery- 
lane, London. (Date applied for under Patents Act, 1901, 
Nov. 10, 1905, being date of application in France.) (Oom- 
plete speoification.) 

13017. Improved method of and apparatus for obtaining a 
constant potential current from a variable-speed 

dynamo, Francois Loppé and La Compagnie Générale 
d’Electricite de Greil, 7, Southampton-buildings, Ohancery- 
lane, London. (Date applied for under Patents Act, 1901, 
Feb. £0, 1904, being date of application in France.) (Oom- 
plete specification. ) 

JUNE 9. 

13019. Improvements in electrical tramway and railway 
overhead crossings. Percival John Pringle, 169, Ashby- 
road, Barton-on-Trent. 

13040. An improvement in motor lamps burning parafün 
electricity. Sidney Russell, Bedford Works, Walsall. 

13051. Improvements in o-electric machines. Miles 
Walker, 7, Skerton-road, Old Trafford, Manchester. 

13061. An improved voltmeter. Federik Onland van de Kasteelf, 
18, Southampton-buildings, Ohancery-lane, London. 

13078. Improvements in electric condensers. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (Fhe General Electric Company, United States. ) 

13073. Improvements in collector rings for dynamo-electric 
machines. The British Thomson - Houston Oompany, 
Limited, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

13083. Improvements in electromagnetic couplings. Horace 
James Jordan Hummel, Birkbeck Bank-chambers, South- 
ampton-buildings, Chancery-lane, London. (Julius Pistach, 
Germany.) 

13084. Improvements in eleotrie incandescence vapour lamps, 
John Benjamin Batler-Burke, Birkbeck Bank-chambers, 
Southampton - buildings, Ohancery-lane, London. 

JUNE 10. 

13107. Improvements in or relating to switch mechanism for 
use in connection with intercommunication telephene 
instruments or telephone systems. The Electric and 
Ordnance Accessories Company, Limited, and Robert 
Frederick Hall, 24, Temple-row, Birmingham. 

13180. Improvements in oonneotion with electric radiators. 
Herbert John Dowsing, 115, Cannon-street, London. 


— — —— — RES — — = — — p — — 
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18136. Improvements in or relating to electrically-heated | 10172. Dynamo-electric machines. Imray, (Bullock Electric 


—. — : 


gauffer moulds and other similar apparatus. Alfred Manufacturing Company.) 
Julius Boult, 111, Hatton.garden, London. (Société Dubois | 19173, Combined electric switch and plug connector. Warren 
et Emery, Switzerland. ) and Hunter. 

13158. Improved plastic composition suitable for the manufac- | 10376. Electric alarm signalling apparatus. Jacobsen. (Date 
eri pl buttons, 3 rapi i material, or applied for under International Convention, May 7, 1905.) 
other oles, and prooess of man uring same. | 10648. Controlling or regulating means for electrical apparatus. 
Army Geipel, 55, Ohancery-lane, London. Boult. (Eniz.) | 

19161. Improvements in the manufacture of filaments for . Bearin f th tors of electrically - propelled 
incandescent lamps, Edgar Alf. ed Carolan, 85, Cannon. | 0047 Boaringa De cae, motors o 
883 pem (The General Electric Company, United | 16648. Electric motor systems. De Kando 

tates. : 

13169. "uc le e in and relating to vedere ee l -. — 

enry 18, Southampton - buildings, Chancery - lane 
London. ' COMPANIES’ STOCK AND SHARE LIST, 

13178. Improvements in apparatus for providing air, light, — 
and telephonio communication for use at fires. James N Amount Last 
Compton Merryweather, Greenwich-road, Greenwich, Kent. o paid. pee 

JUNE 11. Commereial and Industrial.— £ £ 

19216. Improvements in telephone exchange systems. William Aron Hectriity Metst, pr. Gun. Prat, Shaves i 128.000 pls < 
Aitken,:65, Ohanery-lane, London. (Complete specification.) tish Insnlated and Helaby € oma Ord., 1-100,000 : 5} 

13223. Improvements in electrolytic meters. Sydney Holmwood er 8 FFF ER 105: 
Holden and Chamberlain and Hookham, Limited, 4, New | British aah n pet op x on inge Debentures lst Mort. Deb. i aa 
Bartholomew-street, Birmingham. , .. 55 100 .. 101-103 

13283. Improvements in the manufacture of filaments for | P" 755/550 «.. CCC 
incandescing electric lamps. Jack Randall Orawford, — 4 per cent. Mortgage Debenture Stock .......... 10 .. 87 
Clun House, Surrey-street, Strand, London. penen Mioma yer qe eering, ing, Ordinary, Nos. 1-105,751 . 3 us a 

13264, Improvements in continuous-current electric motors | . —C 4 per bent. 1st Debenture Stock. . . = 100 . 9499 
and generaters. Ludwig Torda, 40 Ohancery-lane, London. ——— 44 per cent. 2nd Debenture Stock .............. 100 .. wes 

13274, Improvements in means for controlling the trolleys of | “sllenders Cable, e ... ..... .. ..... ... 100 .. 184.10 
eleotrically-propelled vehicles. Oharles William Godson | — 5 per cent. Prein b . 

Little, 46, Lincoln's-inn-fields, London. Orompton And OO rra IT oases 100 s. 2 

13976. Improvements in rail bonds. The British Thomson- Bison and Swan United, D ru Shares,1-99,2601 .......... 3 .. 11 
Houston Company, Limited, 83, Cannon-street, London. „A“ Shares, 01-017,139 .......- 5. + 
(The General E eotric Company, United States. ) | —s per n er i "T""—— TTT i 5 ee 1875 

13276. Improvements in protective devices for electric generat- | moctric Construction, Lumited, Nos. Nos. I to ii, id.... 2 — 18l 
me m distribution xdi and 1 nao The i per cont. Cumulative bd „ i of d. à 

ritish Thomson-Houston Com Limited annon- = : 
88 London. (The General Electric Company, United General Hectic pee) pu sent F 9 Kd PES 
tates.) cent. 12e K e 10 — 85 

13977. Improvements in coil-winding apparatus. The British | V. T. 820 g Telegraph Work, ß ier <The nee 
Thomson-Houston Company, Limited, 83, Cannon.street, | — 4% per cen 3777 — . 107411 
London. (The General Electric Company, United States. ) Indis Rub "Gutta Percha "And Telegraph Works ...... E = 10015 

13878. Improvements in electric transformers, reaotanoes, Parker, Thoe., Limited, Ordinary . . . . . .. . .. . ... 10 — 1010 
and the like. The British Thomson-Houston Company, Telegraph Construction and Malntenance................ 12 
Limited, 83, Oannon-street, London. (The General Electric | — 5 per cent. Bonds ..................... eO. 100 — 101-104 

"— 5 ; 8 8 pomi * oe ss Electric Lighting and Supply.— 

provemen and r o means for supplying : ] 
or cutting off current in connection with single or FFC "Bed, and Qon eid 100 eg 120195 
polyp yphase alternating-current 5 ae d — ipo perd Poole, Conny is 2 END TUTUS X — Pu. 

ektricitäüts-Gesellschaft, 27, Ohancery-lane, London. (Date — Cum. — uM 
applied for under Patents Act, 1901, June 30, 1903, being È per cant Com cond Pret Nn is 2o - 10 d MR 
date of application in Germany. ) (Complete specification. ) Bromley (k ent) Electric Light and Power Oo., 44 per cent. 

13984. Improvements in and relating to means for starting IE cud e Ordinary. ce 100 — 104115 
and controlling alternating-ourrent motors. The Union | — 7 per oent. Preference ———— 000 5 — 104-103 
SE eb 27, Ohancery-lane, 3,1005 car Oslentis Eie AY Sappig Corp., , Ordinary, Nos. 1-40,000 . 5 ze 771 
applied for under Patents Act, 1901, June 50, 1903, being Electric 8 5355 Ltd., gi Ori 70 8 12. 
date of application in Germany. ) (Complete specification. ) 5 rA NITE 1085 Guar Deb. Stock 100 " i 

Charing Cross an Nos. 1 Tm as . 
— ^ cent. Cum. F ere divs m 85 — T 
— “City Undertaking,” Cum. Pref., 1-40, 00 5 8 
COMPLETE SPECIFICATIONS ACCEPTED. — oet Debentares yok, Red. (Prov. Certa.).. 100 Z 108104 xd 
To be published June 30, 1904. — per omit F 11115 
1905. g per cont. Se r . 0 = 15M 

13183. Electro-depositi f metals u aluminium, alloys of | — 5 per cent. Debenture Stock .. = 121-186 
naio sud thor metals ned i County of per cont. 2nd Dab, Stk, Prov. Gorta. (a pa.) 971 ~ 101-104 

14167. Systems of electrical distribution. Le Tall. (Cooper- 56 pet oant. Cun: Pref iss. ies e E 
Hewitt Electrio Company.) Meme ee de 3 ae v Carta. i 600. . 

14897. Machines for making bases for electric lamps. Carolan. VV e 8 — 8150 
(General Electric Company.) voir ie Din cent. Fue More rier RT ne H0 — 105-1 

15592. Synchronising dynamo -electric machines. Carolan, | I 5 per pare Debenture 2 8 „„ s lU: ces 90.80 
(General Electric Company. ) Folkestone Electric 8 upply ar Nos. 1-10,000...... 5 — 

NEC vr . 73 THER 

ec. 2 ' D , — » 
Dehe Stock Red ........... ES a 102-105 

18598. 5 5 cut-out. Spagnoletti. x Kensington and Kn tabridge and Nottin Hill rovs 100 zi it. 16 

20997. egra erminster ec. and on, 5 

87044a. Secondary or storage batteries, Hardineham. (Eleotric | London t; ger bent. Prof. eres dn p- dj 
Boat Company.) (Date applied for under Patents Rule 9, 4 per cent. 1st Mortgage Debenture Stock, Red... 100 — X. 

Dec. 10, 1903.) 1 Metropolitan Ordinary .................... 10 .. 194 204 
1904. beer t Mo e Stock n ike 1 15 
2457. Electric switches. Wright and Acly. (Date applied for | Newoastle-upon-Tyne Electric Supply, s Ordinary ue 5 .. 89-101 
under International Convention, Jan. 31, 1903.) Notting Hill Bleotric Lighting . . . 7. . . l url... 10 T MAIN 
3951. Prevention of arcing in electrical apparatus. Blood. ——— 4 per cent. Firat Mort. Debs Nos. 1-500 (Reg.) .. 100 ` 88-10 
3677. Regulators for alternating-ourrent motors. Latour. | Oxford Electric, Ordinary, 1-96 Stan 0. .. .. . 1 + 546 
f : : ——— 4 per cent. Debenture Stock — ................. 100 .. 88101 
1908.5 for under International Convention, Feb. 14, Royal al Electrical Company c ot Mo Montrea. 1j per cent. First 95 
3094. Coherers for wireless telegraphy. Ortega y Marquez. — Marke see Supply, Lid., ET AOD: I 
4 per cent. Debenture Stock .................... 100 PS 
(Date applied for under International Convention, Feb. 16, | south Lon on, Ordinary MS Mb 268 5 7 M 
3.) dt. James's Ordinary, 101-80,080 .......... — 
4857. Eleotrioal transformers, Peck. (Date applied for under J D i a - Ido 
International Convention, Feb. 28, 1903.) Urben 1 Su; Buppiy Oo , Ordinary, 8-30,007 .......... 65 — 
7012. Electric cable couplings. Everhart and Dossert. I . 17 Jä 
9581. Electric motors, McNeill, —— 6 per cent, "Cum. Pref., 110,101-158,881... . .. — 5. 64-63 
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Name, 


Amount 


| paid, Last price, Name. ‘vad. Last "i 
Electric Railways.— £ £ Cork Blectric Tramways and Lighting Co., Ordinary. q 10 94-10 
Central London, Ordinary 9-6 €-0 00 08 08 00 0000092 00 0.0 CO 99 OD 100 = 92-95 ——— 5 per cent, Cum, Pref. *€9*«9060606600090.09909020€9 06.9 BE 99 10 — 1 
4 per cent. Pref. ***e909060602a6000600022090000200080002€ 100 = 102-105 =- 4 per cent. Debentures ....... 0. ccc cece ccc cece ee 100 Led 101-102 
— 97 II deferree ... . 100 = 83 86 Dublin United Tramways (1896), Ord., Nos. 1-60,000 .... oe 10 — 1 15 
—— į p.o. Deb. Stock (Prov. Soript Certa., fully paid). 100 .. 112115 6 per cent. Pref., Nos. within 205 5 —— 2440 ws 16 
City and South Loudon Oonsolidated Ordinary „ „ „%% 06% „ „ „„ 100 Fak 50-62 ` EAE, por cent. Mort. Debe., 1-3,000, 26% % „% „%% „% „„ 100 — 97 
——— 4 per cent. Debenture Stoch... 100 2 106-109 Imperial ways Ordinary...... 2. cc cc cc cece cc ccccccce all = 18 19 
5 per cent; Pref. Stock 111. — — 125-126 r cent. Cum. Frei. 41 308110 
— — »9 97 97 e e vy es ae 120-123 per cent. Deb Stock rr 100 ee -11 
— [] , oe '01.. 0 % % „% „„ „% „ „ „%% „%% %%% „%„%ĩjé) eec 10n me 119-122 Isle of Thanet Electric Tramwa sand Lighting, Sper cent. 
Liverpool Overhead Sper cent. Pref. v veo ——— e 10 e 10-104 Cum. Pref., Nos. Sed ian **"9025606000»920090509809*29925 a. 4 
— Ordinary 1 2000 6 10 3.4 4 per cent. Debenture 8tock.................... 00 .. 23 
4 per cent. Mortgage Debentures, Red., 1-1,700.. 10 = oul pe erp eps (1801.5 pr 60m m Tichou, Frei... i 5 E od ei 
D : med oo E | Metropolitan Elect is ety ‘Deferred "ER ‘i i it — 1010 
ectric iramways.— otropolitan Electric rrams., De , 1.814, - 
Anglo- ntine, 1-260,007 6 „% „%% %%% „%% 6090000060096 ms Oe Q5 6 * 5 54 New „ 500, 001-814, 016 eee Ps = d 
' erant 6 e soat Ail abe stock, 1888.... Ao — 181.487 6 pôr oont; Oum Prete —— à ME diu 18 
Blackpool an eetw mroad ............. Sd des e - 5 per cent. Mo í Debentures ires, 1-1 713 (Re; d ). 100 z 88-93 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 .. ........ — 14-284 pe : j 1-1, gd.) — 
5 per cent, Oum. Pret. Nos. 1-75, 000. uui T : of T 5 465 Oldham, 3 8 ana HI Ta ean Ordinary .......... 5 - n 
r cont. le v. "E ' é "en . . eec "»*9*0*5909*90960685009»2*52092282€ en 
British Columbia Blostrio Railway Co., Ord. Dei. 100 T 100-105 Porta moc Tramway (W ADO per aE eo Bt, 100 = 101 
OM PRÉ ² VTTTTTTuTTT(T(T(T(uT((TTTuuT 100 . 983101 8 ut. Cum. Pref., I. . 00 . ae 7 6.10 
— di percent. Le Mt Debe. Nos LA b. of Bid each 40 — AEN a per eni, Debentard Stock 7771775077 10 — i040 
t Cu g €.. 8 le " po " C. (EEPE 0 ea ennee [EN a 
40 per cent. eee 461 30 800. 0 38-101 p South 3 Blectric Traction and Power Company i ; 
Bettish Blectrio Traction Ord. * & ? " + ae — L 1 2101.132 6 cent. Pre! SCC CO COO ee „%, „% Q5 9 6 „„ 1 i 1 
6 per cont. Cm. Pl., 30,001-60,000................ 10 — 1011 , per cent, Preference ................ - 
5 per coat, Perpetual Debentures Stock SRM 1 A nen —— 8528,09 44 percent. Debenture Stock. ioog. a. — 100 p. o. 
enos Ayres an lgrano Tram., 1. 100. 000. . - : 
pci ` A” 6 per cent, Om. Pt., 1-40,000 .............. 5. 5154 Telephones.— 
„B' 6 percent. Om. Pf., 1-27,500 .............. 5 L 5-54 National Telephone, Preferred  .. n as me ae me 100 — 104-106 
` 5 per cent. Deb. Stock, Red. .................... 100 .. 107-110 ——-— Deferred Stock k ... 1 = 88 
Prov. Cert., all paid ............................ 100 .. 101-104 6 per cent. Cum. First Frei... 10 — 11.13 
Oape Electric Tramways , Nos. 1-480, O0po: uann. 1 . 2-24 ——— 6 per cent. Cum. Second Pref. ................. 10 — 11.13 
City of Birmingham Tramways, 5 per cent. Cum. Pref, 5 — 445 b per cent. Non. Cum. Third Prei - "m 5-51 
per cent. Ist Mortgage Deb.,1-5,000(1917) .... 100 `  98.10I 54 per cent. Deb. Stock, Red... LL. æ A 98100 
Colombo Electric Tramways and Lighting, 5 per cent. lst 4 per cent. Deb. Stock, Red Ls æ 103-105 
Mortgage Debenture Stock, — —.ü— 100 .. 99.102 0*tensal Telephone and Ilectrio Company. - 1 . 16/16-1 1/16 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Trafüc Returns for Increase or 
erase, single track 


wee 
Line. 


Bndng| 1904. | 1903. | Week, | Current | 1904, 1008 Ending 


! £ 
Aberdeen Corporation.. . . June 11 | 1,419 | 
Ayr Corporation „ 11 237 


Barking Corporation wy a | 
Birkenoead Corporation „ 12 
Birmingham Tramways ......| ,, ll 
Blackburn Corporation „ 13 
3lackpool Corporation "A. 


B l-Fleetwood Trams. | „ 11 

vean laedi „„ 
Bournemouth Corporation. ,, 8 
Bradford Corporation ........ n. 1 
Brighton Corporation ........| ,, 12 
Bristol Tramways Company. „ 10 
Burnley Corporation ........ „ 11 
Burton Corporation eae) v^/ 


Cardiff Corporation .......... » 4 
Carlisle e piso pany. „„ 11 
Oentral London Rallway......| ix ll 

City & South London Railway 
Oork E. T. and L. Company. „ 9 


Darwen Corporation , 10 


Dover ration .......... „ 11 
Dublin & Lucan Electric Ry... „ 12 
Dublin U. T., electric cars,...| ,, 10 
Dublin 8. District, Electric ..| „ 10 


Duadee City Tramways ...... 4, 8 


Fass Ham ration .,....) ;,-11 
Glasgow Corporation ...,,...; ,, 1l 
Gloucester Corporation ...... n 1 
Halifax ration.......... Payee ol 
Huddersfield Corporation ....| „ 11 
Hull Corporation, E. 8..... eal p 1l 
Ilford Corporation .......... wo 11 
Ilkeston Corporation „ 8 
Kirkcaldy Corporation ...... » 8 
Leeds Corporation . „ 11 
Lei 8 OTE 7 H 
Liverpool Corporation is 
Liverpool Overhead Ratlway..| „„ 12 
London County Council ...... » 4 
Lowestoft Corporation ..... | ,, 1l 
Manchester Corporation......| ,, 11 


Nelson Corporation .......... 
Newcastle-on-Tyne Corptn. .. 
Newport (Mon.) Corporation..| ,, 11 


Portsmouth Corporation » Al 
Kochdale Corporation ........| ,, 13 
Rotherham Corporation ...... „ 

Salford Corporation .. ....... va 
Scarborough Tramways Co. „ 11 
Sheffield Corporation ........ of {12 


Southampton Corporation ....| „a 
Southend-on-Sea Corporation.. „ 

Stockport Corporation ...... f 
Sunderland Corporation ...... 
Wallasey U. D. CC.. 
West Ham Corporation e 
Wolverhampton Corporation. . | „ 11 


% ͤ B——— — ———— — —Uäñ—H 


* Includes maintenance of anent w 
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NOTES. 


Electrical Swingbridge. — The new electrical 
swingbridge, which weighs over 300 tons, and which is to 
carry the railway across the Dover Docks to the landing 
stage of the Transatlantic boats, was swung into position on 
Thursday week. It has been erected in the record time of 
18 weeks, 


A Large Gas-Engine.—At the St. Louis Exhibition 
a Bolton firm are exhibiting a gas-engine of 3,000 b.p. Its 
` flywheel weighs 34 tons and is 28ft. in diameter. An actual 
stroke of each piston is 10ft., and the number of strokes 
per minute 100. It will be interesting to see the results 

obtained from this engine on trial. 


Board of Trade Reorganisation.—The conclusions 
given in the report of the Departmental Committee 
appointed to consider the duties of the Board of Trade 
and Local Government Board were summarised in our 
last week's issue. It is suggested that this committee 
should also look into the position and duties of the 
municipal electrical engineers ‘in this country. If this is 
done, and their salaries increased by 150 per cent., the 
result will be most satisfactory. ' 


Scientific Research Endowment. — Mrs. Percy 
Sladen, of Northbrook Park, Devonshire, has given 
£20,000 to be devoted to research or investigations in 
natural science, more especially to the furtherance of 
research in the sciences of zoology, geology, and anthro- 
pology. This fund will be termed the Percy Sladen 
Memorial Fund, as it is intended to perpetuate the 
memory of the late Mr. W. P. Sladen, who was for some 
time secretary and vice-president of the Linnaen Society. 


New South Wales Tramways.—The report of the 
New South Wales Department of Publio Works for the 
year ended June 30, 1903, shows that some 82 miles of 
electric tramways were completed during that period, the 
total length of line for all forms of traction covered by the 
same report being about 274 miles. The electric traction 
refers to six routes, two of which are extensions. All the 
electric and the bulk of the steam systems are in Sydney, 
Newcastle and Broken Hill being the other districts with 
steam services. Single track is employed on most of the 
electric lines, all of which are equipped on the overhead 
system. The aggregate amount expended on tramway 
construction during the year was £152,440, but the pro- 
portion representing electric tramways does not appear. 


Turbine Steamer.—On Wednesday of last week 
Mesars. Vickers, Sons, and Maxim launched from their 
Barrow-in-Furness yard the turbine steamer “ Manxman,” 
which has been built for the Midland Railway Company. 
The speed guaranteed is 20 knote, and the contractors 
expect to considerably exceed this. The steamer is fitted 
with Parsons turbines designed for a steam pressure of 
200lb. per square inch. The dimensions of the vessel are: 
length, 530ft. ; beam, 43ft.; depth, 26ft. The ventilation 
is on a novel system, being the Stewart's thermo-tank 
arrangement. This has been used extensively of recent 


years on omigrant vessels, but this is the first time it has 


been employed on a Channel steamer. Electric fans are 
used to circulate cool air in summer and steam-heated air 
in winter. The steering gear is controlled by electricity or 
steam at will. 

Engineering Apprentice Scholarship. — In the 
North of England the large shipbuilding and engineering 
firms are encouraging their apprentices to study by 
premiums and increases in their weekly wages when they 
have attained certain proficiency. We have referred to 
this scheme before, but now learn that Messrs. Hawthorne, 


Leslie, and Co., of Newcastle, have arranged for an annual 
examination, the first of which has just been held at the 
Durham College of Science. No less than 93 apprentices 
sat, and the first position was secured by Mr. J. W. Hobson, 
age 20, who secured the first prize, a trophy and a scholar- 
ship of £10 value. The trophy is a silver bowl, which was 
presented by the apprentices at the works to the late Mr. 
F. C. Marshall when he attained his engineering jubilee. 
The associations connected with this bowl give an historic 
value to it as a trophy, and we are pleased to see the com- 
petition for it has been so keen. 

The American Visit.—Mr. Calvin W. Rice and Mr. 
R. W. Pope, the organising honorary secretaries of the 
American visit of the Electrical Engineers, are apparently 


leaving nothing undone towards ensuring a most hospitable 


welcome to the members on their arrival in the States. 
We are algo informed that a large contingent of the Italian 
Electrical Society have made arrangements to pariicipate 
in the tour, and these will meet the British Institution on 
their arrival at Boston. The official reception of the party 
is to take place at the Waldorf-Astoria Hotel, New York, 
on the evening of Sept. 5, on which occasion all the 
visiting members will be the guests of the American 
Institute of Electrical Engineers. In view of the anticipated 
large number of distinguished guests from the United 
Kingdom and Italy, the American Institute is sparing no 
pains to make this a most complete and memorable trip, 
and everything is being done to ensure the comfort and 
convenience of the members throughout the journey. 


Telephoning in the States.—Some interesting 
figures are given in the Electrical World ot New York 
by Mr. W. M. Steuart, who is the -chief statistician of 
the Department of Manufactures in the Bureau of the 
Census, as to the state of tne telephone industry in the 
States for the year ending Dec. 31, 1902. The statistics, 
although interesting, we cannot reproduce in full, but 
they clearly show how largely the telephone has spread 
in the rural districts. The figures show that the tele- 
phone industry now employs some £90,000,000 «f gapital, 
with which sum 2,571,000 telephones have been equipped. 
With this number of instruments a total revenue of 
£17,565,000 is earned. Another interesting point is that 
the average cost per telephone installed is about £39. 
Of course, this includes the watered capital of certain 
companies, but even then it is a figure which the London 
local authorities would do well to consider when advising 
the Government on telephone matters, as they frequently 
do. The figures also show that the independent tele- 
phono companies have hardly yet been able to equal the 
business done by the Edison system. 


The United States Telegraph Service. —A 
preliminary report by the Director of Census on all the 
telegraph systems in the United States for the year ending 
Deo. 31, 1902, has just been issued. It includes figures 
for only those commercial telegraph companies owned and 
operated within the United States, and does not include 
any foreign companies having offices there. The figures 
show that there were in 1902 21 different telegraph com- 
panies at work with an issued capital of 219, 972,000. The 
gross income of these companies was no less than $7,510,490. 
The total expenses amounted to £5,698,044. The com- 
panies’ capital distributed in dividends and interest on 
debentures £1,218,984. The number of miles of wire in 
use amounted to 1,248,602, and nearly 91 millions of 
messages were forwarded. The electrical energy required 
for this was obtained from some 635,000 primary cells and 
19,639 secondary cells. These figures are of interest to 
compare with the returns of the British Post Office. It 
wil be found that the average receipts per message are 
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very much higher in the United States than in this country. 
With our much cheaper service the public is more beríefited 
than if the Government were to charge more and use the 
profits to reduce taxation. It is, however, on this com- 
parison of profits that Americans usually argue in favour 
of their company management over our Government 
undertaking. 

The Telephone Question.—In the House of Commons 
on Thursday week the Postmaster-General was questioned as 
to whether he had come to any decision as to buying out 
the National Telephone Company under the clause which 
permite of doing so this year by compulsory arbitration by 
six months’ notice in writing to terminate on Dec. 31. 
Lord Stanley, the Postmaster-General, in reply, said that 
after careful consideration “he had arrived at the conclu- 
sion that it would not be in the public interest to exercise 
the compulsory powers of purchase reserved to the Post- 
master-General by clause 17 of the National Telephone 
Company’s license. He should, therefore, not give notice 
to the company under that clause, and he was unable at 
present to say whether the negotiations now in progress 
with a view to a voluntary sale would lead to a satisfactory 
result.” This answer agrees with previous rumours as to 
the Postmaster-General’s opinion. There is no doubt that 
compulsory purchase by arbitration would be both costly in 
operation and very likely to give an unsatisfactory result, 
and it is a case in which private treaty is more likely to be 
successful. As an example on a smaller scale we would 
instance the St. Marylehone Corporation’s purchase by 
arbitration of the electric supply undertaking within its 
area. Here arbitration awarded to the Metropolitan Elec- 
tric Supply Company some £300,000 more than they had 
offered to accept when treating privately. 

Important Partridges.—In the House of Commons 
on Wednesday, the 15th inst., the Postmaster-General was 
interrogated with respect to the interruption on the tele- 
phone circuit erected for life-saving purposes between 
Padstow and Hawkor’s Cove. Lord Stanley, in reply, 
stated: This telephone line is regarded by the 
Admiralty as very necessary for life-saving purposes, 
as there are three lifeboats at Hawker’s Cove, includ- 
ing the only steam lifeboat on the North Cornish 
coast. Colonel Prideaux-Brune, the owner of the land 
over which the line passes, insisted recently upon the 
removal of the wires, on account of the injury caused 
by them to his partridge shooting. A temporary cable 
on the ground had to be substituted for the wires, 
with the result that interruptions have been frequent. 
. Negotiations to pay a reasonable rent for compensa- 
tion have not been successful, and it may be necessary 
to re-erect the line on another route at a heavy cost.” 
This incident shows the importance of the partridge, beside 
which even the efficiency of a lifeboat service is of small 
account. We are glad to think that the Bill now before 
Parliament will give the Postmaster-General more powers 
when wayleaves are withheld in this way for frivolous 
reasons. As we go to press we learn that the matter has 
been settled against the partridges. Colonel Prideaux- 
Brune is now willing to share the expense of restoring the 
service. 

Yellow Journalism —With the introduction by the 
halfpenny daily papers in this country of the Yellow Press 
systems inaugurated in the States, there has come a demand 
for sensationalism and vivid descriptions rather, we are 
afraid, than for extreme accuracy. As a result tho editorial 
staffs of some of our contemporaries excel in description, 
and we need hardly say that electricity gives them a free 
hand to exercise their imagination. The following note, 
headed * A Strange Freak of Electricity,” is an example 


of what we mean: “By a strange freak of electricity an 
entire railway station in Paris—the Gare d'Austerlitz— 
was one evening last week converted into one immense 
series of connected electric batteries. The cable trans- 
mitting the current to the ‘live’ rails became fused for a 
distance of several hundred yards, and as the power stations 
continued in full action, the electricity that continued to be 
poured into the station escaped in all directions, running 
along rails, connecting wires, point and signal levers, tele- 
graph and telephone wires, and numerous other conductors, 
until the whole station literally pulsated with electricity 
from end to end. Sheets of flame several yards long shot 
from rails and wires and a score of other points, the very 
soil, owing to rain having damped the ballast sand, seeming 
to be on fire. The current at last escaped over the roofs 
and caused fire in an adjoining building. Only when the 
wire was cut at the power station did the strange spectacle 
end." The description of the current at last escaping over 
the roof makes one think that the writer looked upon the 
current as a kind of indiarubber plum. We should also like 
to have seen the whole station pulsating with electricity 
from end to end. It reminds one of a description which 
appeared some years ago in a monthly journal which 
devoted itself entirely to “true stories only” and 
discovered De Rougemont.” The story was to the 
effect that a rattlesnake coiled itself up on the dead-weight 
safety valve of a boiler and caused the preasure to rise so 
much that the boiler rocked in its seat. 

Uniform Signs.—In the issue of the Elektrotechnische 
Zeitschrift for June 2, J. Baumann makes a strong plea 
for the use of uniform signs in representing graphically the 
individual parts of telephone, telegraph, fire brigade alarm, 
and other installations using very small currente. Loss of 
time results from the present want of uniformity, the author 
points out, especially in reference to technical journals and 
patent specifications. The signs which he suggeste for 
adoption are evidently the outcome of careful considera- 
tion with a view to obtaining simplicity of form, while at 
the same time ensuring a ready insight of the whole 
arrangement described. Those which we reproduce herewith, 
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Transmitter. Automatic Mercury Wehnelt 
Interruptor. Interruptor. Interruptor. 
Thermopile. xax sd Horseshoe Differential 
Electromagnet. Hlectromagnet. 
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Wire Kesistance. 
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Incandescent Lamp. 


-U- 


Spring Contact. Coherer. 


by way of illustration, are selected from the 62 proposed 
by the 'author to represent the most frequently recurring 
constructional details of small current installations. Certain 
of these signs have been more or less generally adopted, 
while others would appear to be original suggestione. 
While the general idea is an excellent one, the suggested 
signs do not lend themselves to unqualified approval. This 
is especially the case with regard to those representing 
different modifications of the electromagnet, which, in our 
opinion, should be indicated by spirals round cores. The 
zigzag line used by Mr. Baumann is employed generally in 
this country to reprosent a non-inductive resistance. 
Reference to the telephone connections at the Holborn 
exchange, reproduced in our issue of June 10, clearly 
shows what we mean. The author also discusses little 
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divergencies which occur in drawing-office practice, such | within doors the better we can face the problems of air out 
as in representing the crossing of insulated wires and the | of doors. 


distinctions made between lead and return conductors, eto. 
He suggests, among other things, that when conductors 
of small currente are laid with conductors carrying relatively 
large currente, as occurs in telephone exchanges equipped 
with lamp call signals, a distinction should be made by 
représénting the wires carrying small currents with a 
thicker line. In conclusion, he ventures the opinion that 
the matter is worthy the attention of the Elektrotechnischen 
, Vereins. | 

Oil for Insulating Purposes.—We are indebted to 
the Electrical World of New York for the following editorial 
résumé of a paper recently read before the National Electric 
Light Association by Mr. C. E. Skinner, entitled as above, 
which contains an excellent résumé of the principal data 
relating to transformer oil and switch oil. With steam- 
turbines busily engaged in reducing the opportunities for 
the use of mineral oil, there is comfort for the central- 
station engineer in the reflection that many hundreds of 
thousands of gallons of oil are being used annually for the 
insulation of transformers and similar apparatus. If the 
adoption of electric lighting sets a limit to the classical ory 
for oil because our lamps have burned out, at least it sete 
up partial restitution by the modern cry for oil because our 
transformers have burned out. We must have oil to insu- 
late with, even though we do not have oil to burn. The 
paper points out two very significant facte in connection 
with mineral transformer oil—namely, that one-thirtieth of 
1 per cent. of water in the oil markedly reduces the dielec- 
tric resistivity, and, moreover, that after one-fifteenth of 
1 per cent. of water is present, the further reasonable 
increase in the quantity of water does not reduce the 
dielectric resistivity much further. Thus, according to 
certain teste cited, a sample of dry oil showed that 
9:5 kilovolts were required to disrupt a gap of 75 mils, or 
1°Omm., between brass rails jin. or 140m. , in diameter. 
The effect of one-fiftieth of 1 per cent. of water mingled 

with the oil appears to have brought the disruptive voltage 
for this gap down to five kilovolte, or nearly one-half. 
On the other hand, about one-fourth of 1 per cent. of 
water only reduced the voltage to 5 6 kilovolte. The moral 
of this tale is “keep your oil dry,” like the old watch- 
word of the flintlock age, “keep your powder dry." 
Fortunately, the heat liberated within transformers when 
in use promotes evaporation of moisture, and thus tends 
to maintain high dielectric resistivity. It would seem 
likely for the same reason that high-tension transformers 
would be more apt to break down, tensionally, after some 
weeks’ or months’ disuse, when moisture had somehow 
succeeded in condensing into the oil. The paper also shows 
how misconceived and erroneous are the ordinary notions 
concerning the inflammability of oil. The popular idea is 
that oil is highly ioflammable, derived from observations 
of conditions in which oil is spread out into thin layers, 
readily capable of being heated to the burning point. In 
balk, it is shown that oil is almost like water in its non- 
idflammability. The author of the paper describes experi- 
ments that demonstrate this property, and alludes to a 
recent case in which a blazing transformer was dropped 
into an oil-tank to put out the fire. This is a case of 
adding fuel to a flame, too suddenly for the existence of 
the flame. The paper is both valuable and timely. It 
would seem that the main dependence of the electrical 
engineer for insulation in dealing with high tensions must 
be, among fluids, upon oil and air. Of these oil is incom- 
parably the superior, and air by far the more plentiful. In 
the buildings oil is being used. In the transmiseion lines 
air is relied upon. The better we can depend upon oil 


A New High-Tension Fuse.—In a somewhat lengthy 
contribution to the Elektrotechnische Zeitschrift, F. Collie 
schonn describes the outcome of some exhaustive experi- 
ments undertaken by the Elektricitate-Allgemeine Gesell- 
schaft vormals W. Lahmeyer und Co., Frankfurt-on-Maine, 
with the object in view of designing a fuse to give 
uniformly satisfactory resulte with high tensions. The 
fuse evolved is shown in section (Fig. 1). An important 
detail of its construction consists in that the fuse proper is 
contained in a cylinder closed at the top and with its 
lower end immersed in oil, so that, while the actual break 
occurs in air, the gases generated are discharged into the 
oil below. The whole consists of a glass tube closed at 
both ends by metal caps aq shown, the upper cap being 
provided with a vent through which oil may be poured 
into the tube. These caps carry the spring jaws, which 
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embrace the corresponding contact knives when the device 
is inposition. Thecylinder containing the fuse proper (Fig.2) 
is enplosed within a stout metal case, pierced at the top to 
admit the fuse wire and protected with insulating material. 
A terminal piece attached to the fuse wire connects this 
through copper strands to the lower contact, the spiral wire 
(also shown in Fig. 1) serving solely to keep the fuse taut. 
The fuse itself, then, is not immersed in oil. But if the 
cartridge be sealed at the entrance of the fuse, then this 
cartridge may be entirely immersed without losing the 
advantage of the air space. When the fuse blows the gases 
generated are discharged as from a gun into the oil bath 
and at once cooled, no volatilised metal being diffused even 
with the highest tensions. The pressure of these gases at 
the same time ejects the terminal piece attached to the 
lower extremity of the fuse with considerable force, 
the two live poles being thus separated by a column 
of oil immediately after the fuse has blown. Since 
the fuse proper does not come into contact with 
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the oil at all, the reliability of its action is 
absolute. Experimente have shown that the fuse 
will carry an overload of about 50 per cent. of the 
normal current continuously, and a temporary (about five 
minutes) overload of from 70 to 80 per cent., while it will 
blow within two minutes from being switched on suddenly, 
in & cold state, to double the normal current. It seems 
that this type of fuse has been supplied for the Fenchurch- 
street sub-station of the Charing Cross and City Electric 
Company, Limited. In this particular instance the fuses 
are designed to carry 50 amperes at 10,000 volts, being 
mounted under the switchboard platform within a very 
confined space as is possible with such a compact form of fuse. 


Electrical Treatment of Flour.—The Western 
Electrician gives an interesting description of an apparatus 
recently patented by Mr. James N. Alsop, of Owens 
Borough, Kentucky, for improving flour by treating it by 
certain gases produced electrically. The mixture in ques- 
tion is atmospheric air which has been subjected to the action 
of an arc or flaming discharge of electricity. The resultant 
gas was discovered, first by laboratory experimentation 
and then by actual practice on a commercial scale, to possess 
the property of causing a material decrease in the per- 
centage of the carbohydrate contents of the flour subjected 
to ite action and a practically corresponding increase in the 
proteids, thus greatly increasing the natritive in contra- 
distinction to the heat-giving qualities of the flour. It has 
not been possible accurately to identify by chemical formula 
this gaseous medium. It has been determined by chemical 
analysis, however, that air treated in the manner to be 
described contains nitrogen peroxide (NO, or N,O,) and 
traces of ozone (O,), and is in a state of ionisation—that is 
to say, the air is separated into atoms or combinations of 
atoms, which are electrically charged, some negatively and 
some positively, and are thus in a condition to enter 
into new combinations. In the art of milling, it is desirable 
to manufacture flour which shall be white in colour without 
destroying ite nutritive qualities. Flour subjected to the 
action of air which has been subjected to the flaming dis- 
charge of electricity will be bleached or purified, so as to 
render it white in colour, and this bleaching or purification 
of flour is effected without destroying any of the nutritive 
qualities thercof, as shown by chemical analysis. It is 
interesting from the baker’s point of view to learn that the 
flour holds a good quantity of water. Thus, when equal 
portions, by weight, of the two flours are blended with water 
sufficient to make a dough suitable for baking, it is found that 
the treated flour requires more water (from 5 to per cent. more). 
Chemical analyses of the treated flour have demonstrated 
that the change is largely due to ihe fact that there is a 
chemical combination of a relatively large amount of nitrogen, 
or nitrogenous compounds, with the treated flour. It is 
‘also believed that such chemical combination of the nitrogen 
with the flour is facilitated by producing a state of ionisa- 
‘tion of the air, and it is possible that the ionised air itself 
in some other way acts upon the flour to assist in pro- 
ducing the changes herein indicated. Two chemical analyses 
of the flour were made—the first made to determine the 
extent and character of the change wrought in the con- 
‘stituents of the flour, and the second made to determine 
‘the amounts of nitrogen which the untreated and treated 
flour respectively contains. Two samples of flour were 
submitted for analysis to a professor of chemistry in 
Columbian College, Washington, D.C. One of these samples 
were taken from a batch of flour before its treatment 
‘by the process, and the other was taken from the same 
batch of flour after ite treatment. The untreated flour 
showed the following constituents in the proportions 
named: water, 9:84; starch, etc., 74:11; proteids, etc., 


14:99; ash, 0°44; fat, 0:62. The flour which bad been 
treated showed the constituents in the following propor- 
tions: water, 10°13; starch, etc., 6224; proteida, etc., 
26°71; ash, 0°30; fat, 0:62. It will thus be seen that the 
flour which had been treated showed an increase of 1172 
parte proteids, and a decrease of 0°14 parts ash and 11:87 
parte starch. The increase in the proportion of proteids 
relative to that of the other constituents of the flour, 
especially of starch and ash, is a highly advantageous result, 
as flour having such proportion of proteids is, of course, far 
more nutritive than the ordinary flour. The accompanying 
illustration shows the apparatus in question. The two tubes 
in which arcs are formed also serve as inlets to the air-pump, 
which forces the gases through the revolving cylinder in 
which the flour is treated. It will be seen that with the rock- 
ing arm the electrodes are alternately brought together and 
separated, thus forming long flaming aros. In treating 
air by this apparatus it is possible to employ a current 
of low potential. With the low-potential current some 
means must be provided for feeding the arc, or, in other 
words, to meet the increased resistance offered as the elec- 
trodes are moved farther apart. This requirement is met 
by the introduction into the circuit of a self-induction coil, 
the action of which is as follows: when either pair of the 
electrodes is brought together, thereby causing short- 
circuiting of the electrifying apparatus, the coil is excited 
toa high degree of magnetism, and as the electrodes are 


pulled apart and are followed by the arc or flash, which 
increases the resistance of the circuit, the strength of the 
magnetism of the coil will be diminished. This change in 
the strength of the magnetism generates an extra current 
in the circuit or coil in the same direction as the original 
current and proportional in strength to the magnetic change, 
as is well known. As the electrodes are drawn apart 
to form arcs, the resistance of the circuit is additionally 
increased, causing the strength of the magnetism in the 
coil to be additionally diminisked, thereby causing the 
potential at the electrodes to rise to the necessary strength 
to meet the resistance of the air or gas between them, as 
the distance between the electrodes is increased until the 
opposite pair of electrodes are brought together and short- 
circuit the arcs. The contact of the electrodes laste for an 
appreciable length of time, and the time during which the 
electrodes are in actual contact is sufficient to enable the 
coil to become thoroughly saturated. As a result, when 
the electrodes are separated to draw off the arc the 
potential of the current is increased in the manner 
explained, and not only so, but the are is fed with 
current and prevented from appreciable attenuation, and 
maintained at a practically uniform density, which is the 
maximum density obtainable at the time. This may be 
further explained by stating that in practice the arc drawn 
off rarely exceeds 44in. in length, whereas with a machine 
operating under the conditions described an arc 18in. can 
be drawn off before the arcing distance is passed. 
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WIRELESS TELEGRAPHY. 
BY R. G. BLAINE, M.E, A.M I.C.E., ETC. 
(Continued from page 922. 
THE LODGE-MUIRHEAD SYSTEM. 


The work of Dr. Lodge in connection with space tele- 
graphy has already been referred to frequently. He was the 
first, or one of the earliest experimenters, at any rate, to 
apply Hertz-wave methods to actual telegraphic signalling 


SIR OLIVER LODGE. 


and—at the suggestion, it is said, of hie collaborator, Dr. 
Muirhead—to use the former in the production of printed 
records as in cable work. Whilst Dr. (now Sir Oliver) 
Lodge has been very busy in other ways, the development 
of his wireless inventions has been in good hands; though 
progress has not been rapid it has been solid; every 
arrangement and detail of apparatus has had to pass the 
severest practical tests befors being adopted. Hence the 
solidity and workmanlike design, excellent finish, pro- 
vision for easy renewal of parts, as well as great simplicity of 
manipulation which characterise the apparatus of this system. 


and constant in action, requires no tapping or decohering, 
and very little, if any, alteration. for long and short 
distances. (2) The elimination of the relay and the use of the 
siphon recorder, with consequent diminution of complica- 
tion, increased speed of working, and the use of less power. 
(3) And subordinate to the others, the use of a simple and 
effective form of interrupter by which the frequency can be 


` 


E 


Fie. 444, 


varied at will by merely turning a screw. This is likely to 
prove of great importance. in the future if certain methods 
of tuning reach the importance we anticipate. (4) The 
provision of an automatic transmitting arrangement by 
which even the unskilled may send perfectly clear and 
well-apaced messages. Referring more fully to these in 
turn, we first notice : 

The Transmitting Circuit.—The arrangement of this circui 
is shown diagrammatically in Fig. 444, where À is the aerial 
with wire-cage capacity, wbich can readily be varied by 
merely pulling a rope reaching to the ground. G is the 
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The system has not been tried over very long distances, 
but up to 60 or 100 miles it has shown its excellence in 
many practical and searching tests. A coherer is used, and 
whilst for long-distance work other forms of receiver may be 
better, a coherer has the great advantage that it can be 
used with a printer to give a printed record, which is not 
the case with receivers employing a telephone. 

Referring briefly to the special characteristics of the 
system, they are: (1) A coherer which is extremely sensitive 


DR. ALEXR, MUIRHEAD. 


spark-gap, having at its lower extremity the capacity, Ki, 
inductance coil, S, and earth capacity, E. C is a 10in.: 


spark induction coil of special construction, the primary of 


which has the sending battery, B, in its circuit, the primary 


switch, R, the capacity, K, and the interrupter, I, actuated. 
by the “ buzzer,” D (consisting in effect of two Post Office. 


sounders working reciprocally). There is also the sending 


key, K, and the local battery, b, which usually consists of a. 
box of secondary cells. It will be noticed that the key only 
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breaks the circuit of the local battery which is weak, hence 
the special form of key required in many other systems 
where heavy-current circuite have to be opened is not here 
necessary. The receiving circuit is shown in Fig. 445, which 
will be readily unders from the references given. 

shown, the arrangement is that used when the station is 


E | 
Fie. 445.—A, Aerial; E, Earth Capacity; G, Spark-gap; T, Transformer ; 
C, Ooherer; K, Condenser ; R, Recorder; P, Potentiometer; B, Battery. > 


“ open "—that is, not tuned ; but tuning has been brought 


to considerable perfection by the inventors, many of the 
methods of securing syntony now in use being described in 
Dr. Lodge's patent. 

Referring to these items again more minutely and in 
the reverse order, the key does not call for any remark, but 
the interrupter is very important. It is shown in Fig. 45, 
and consists of a bent arm of aluminium with the vertical 
sharpened end of copper dipping into mercury, being alter- 
nately lifted and depressed by the action of an electro- 
magnet, shown in the centre of the figure, controlled in 
turn by the buzzer—consisting of two Post Office sounders— 


Fic. 45, —Elevation of Buzzer Interrupter." 
which, of course, cost little and remain for a long time in 


The action will be understood from an 
examination of the figure. The vibrator, /, is shown lifted 
out of tho mercury, which is covered with oil. When the 
current passes, it energises the electromagnet, k, attracting 
the arm, 9, whicb, being pulled down, depresses /, owing 
to the hinge at u. As soon as / makes contact with the 
mercury, tbe circuit through electromagnets, /, is completed, 
and p is pulled down, breaking the former circuit, when the 
point, f, is lifted out of the mercury by the spring. This 
action takes place with great rapidity, a wide variation of 
frequency being possible. Adjustment of the speed of 
intorrupter can be made, mainly by the milled screw to 
the left of j, and also by the other similar screws, near £ 
and s. This can be effected whilst a message is being 
transmitted if necessary. A photo of the actual apparatus 
is shown in Fig. 46; the sparking apparatus is shown in 
Fig. 47, and it will be noticed that knobs or discs are not 
ca bat simply two cylindric brass pillars with rounded 
ends. - 

The automatic transmitter is a very ingenious piece of 
apparatus, which is intended for use where the station is 
not under skilled supervision. As the system is one likely 


good order. 


to come largely into private use, this is an important 


matter. A novice in sending a message according to the 
Morse dot-and-dash alphabet finds great difficulty in 
spacing. He may very slowly pick out his letters correctly — 
so many dots, then a dash, and so on—but the spacing 
gives great trouble, and if wrongly done spoils the message. 


FIG. 46, —'' Buzzer” Interrupter. 


By means of the automatic transmitter, shown in Fig. 48, 
this difficulty is completely obviated. The sender site 
down in front of the apparatus, which is provided with 
little vertical buffers, on which he impresses his message by 
means of blows. There are three little buffers shown to 


FIG. 47. —Recelving Apparatus with Siphon Recorder. 


the right—the centre one giving the punched spacing for 
moving the strip, the left the dots, and the right the dashes. 
Seated in front of this apparatus, with a little hammer 
in each hand, or with the fingers merely, he spells 
out his message—dot, dot, dash, dot, ete.—by blows 


Fig. 48.--Automatic Puncher, Transmitter, and Key. 


on the little buffers, paying no attention to spacing at all; 
the apparatus does this for him, and the message comes out 
punched on a moving strip of paper witb perfect spacing. 
He has only now to lead the punched ribbon into the 
machine shown in the centre, and having closed his trans- 
mitting switch, sit down and watch the scintillations of the 
sparking apparatus as his message is sent automatically 
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with a precision that no operator could exceed. A similar 
apparatus is used in cable work. 


Fie. 48.— Complete Station Outfit Sending and Receiving) Lodge-Muirbead 
ystem. 


Receiving Circuit.—The circuit arrangements at the 
receiving station have already been referred to. A com- 
plete station outfit is shown in Fig. 49. By changing a 
plug over from the sending apparatus to the receiving 
portion, the operator joins the aerial to one terminal of the 
primary of the transformer, T (Fig. 448), the other being 
connected to earth or the earth capacity, E. The secondary 
of the transformer is connected to the steel disc of thecohefer, 


sufficient. 
difficulty in reading the messages than in the case of 
those received at Elmer's Ead from a distance of eight 


— 


work can exceed in compactness, excellence of finish, and 
reliability in working of the apparatus of this system, the 
cost being comparatively low. The power required for 
distances up to 100 miles is usually obtained from three 
50 ampere-hour boxes of secondary cells. They are 
readily recharged (if no other means be at hand) by a 
small dynamo driven by a tiny oil-engine kept in a hut 
adjoining the signalling station. A 150ft. mast with wire- 
cage capacity was formerly used for distances up to 100 miles. 
In recent experiments with aerials having several wires in 
parallel the height has been reduced to about 50ft. The 
term earth capacity has been used in the foregoing to 
designate the lower extremity of the spark circuit. It 
should be understood that in this system the earth is not 
used directly, as a rule. A capacity, such ae a plate of 
metal laid on the earth, or the iron roof of a hut, is used 
instead. This gives a radiating system more in accordance 
with Hertz’s original arrangement, and less subject to 
atmospherie influences than that in which the aerial is 
earthed. Recent experiments between Holyhead ee) 


and Howth in Ireland showed that the system work 


over that distance, a din. spark being 


perfectly 
In fact, the attendant had no more 
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C, the mercury of the coherer being joined to the siphon 
recorder, R. The coherer has already been fully described. 
Shunted across the terminals of the recorder and battery ie 
the capacity, K. The recorder having high inductance, 
the extra oscillations go by the capacity, and not through 
the recorder. The potentiometer to regulate the potential 
at the coherer terminals, and the battery B, are also shown. 
This arrangement is that adopted when the station is not 
tuned. The putting of the plug into the position for 
sending & message automatically short-circuits the coherer, 
so that it is not necessary to shut it up in a metal box in 
order that it may be uninfluenced by the sparks of the 
transmitting apparatus. When receiving, the plug is placed 
as shown in Fig. 49, where the moving ribbon is seen on 
which the message received is recorded. The ribbon moves 
by clockwork, and the siphon of the recorder squirts a tiny 
stream of ink on it, the undulations of the line thus traced 
giving the message. The siphon is a tiny tube of glass 
which is attached to the moving coil of a sensitive 
D’Arsonval galvanometer. The motion of this coil. can 
also be made to close the circuit of a call-bell, so that the 
bell warns the attendant in charge of the station to be 
ready to receive a message. As, however, the message is 
printed, it can be read afterwards, even if the attendant be 
not present during the whole time of its reception. 

othing that we have seen in successful use in wirelese 


Electricity Works and Car Shed, Newport. 


miles with intervening hills; nor did the spark require to 
be much longer The extreme sensitiveness of the coherer 
and siphon recorder is such that any defect of the spark 
apparatus, such as the collection of dust or dirt, is at once 
evident to the receiver, and a message is sent back to warn 
the sender of the defect. The word “system "—telegraphed 
wirelessly and printed by the recorder—is photographed in 
Fig. 50, the second letter “s” having been badly sent. The 


80.475 sent) T E M 
. M X = = Ee pum — 7 . oa — 
Fia. 50. — Tape Message Received by Siphon Recorder, Lodge-Muirhead System. 


wavy line is that traced by the recorder; the dashes and 


dots were inserted afterwards by hand as explanatory of 


the siphon's record. 
( To be continued. ) 


NEWPORT ELECTRICITY AND TRAMWAYS 

| DEPARTMENT.* 
BY H COBLINGS BISHOP, BOROUGH ELECTRICAL ENGINEER. 
The history of the Newport electrical undertakings dates 
from about 1890, when a provisional order was obtained 


H " Y . 
* Paper read before a district meeting of the Incorporated Asso ia- 
tion of Muvicipa! and County Eugineers at Newport, 
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for lighting purposes. The work was not, however, carried 
out until 1895-1896, when a scheme, designed by Mr. 
Robert Hammond, was approved, and tbe works con- 
structed. These works were opened in 1896 by Alder- 
man Sanders, who was then mayor, in conjunction with 


Alderman John Moses, the chairman of the Electricity 


the buildings. The plant now stands as described, with a 
total kilowatt capacity of 1,050. The Corporation then 
turned its attention to the tramways of the town, and 
obtained two Acts authorising the purchase of the old 
horse-car system, and also powers to convert to electric 
traction, and to extend the lines and build the necessary 


Boiler House, Newport Electricity Works. 
Committee. The original works consisted of four Lanca- wer-house. This work was taken in hand in 1901, with 


shire boilers, of about 200 h.p. capacity each, and four 
slow-speed horizontal cross-compound engines, made by the 
Uskside Engineering Company, of Newport. These engines 


r. H. F. Parshall as consulting engineer for the electrical 
ortion, Mr. R. H. Haynes acting as consulting engineer 
or the permanent way. The Corporation decided, after 


were coupled by ropes to four 75-kw. alternators, by Fowler | careful consideration, to provide in the new works plant 


and Co., Leeds, working at a pressure of 2,000 to 21,000 
P 


volts, single Tne with the odd periodicity of 87:5. The 


system of 
rubber cables, with house-to-house transformers, In 1898 
it was found necessary to extend the works, and on the 
advice of- Mr. Hammond two 300-kw. Fowler steam alter- 
nators, direct-driven sets, were installed, together with 


extra boilers, economisers, and the necessary extensions to | 


—————— —À—— MH À— 


Engine Room, Newport Electricity Works. 


istribution was by high-tension concentric 


for supplying electricity for general power work in New- 


x * a: A: 
N $ j^ T T. ‘ 15 * N 
— y" vw S 
ay Tex LEE "Wa i 
E o " SCA AP i * aet b TU Ri 
I — x ^] } M 1 
" mz Dine N 
! uo vy b ves - i 
ye pal N : it Ü 
TUER LU: 


NR — 


port, and Mr. Parshall was in 1902 instrueted to provide 
plant for the first requirements of the town. In 1902, 
Mr. Copland, the then borough electrical engineer, resigned 
his position in order to take up a private practice, and the 
Corporation, after advertising, appointed Mr. H. Collings 
Bishop, M.I.E.E., to the combined posts of borough elec- 
trical engineer and tramways manager, he taking up his 
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duties on Aug. 1, 1902. The tramways were started for 
public purposes on April 9, 1903, and power was also 
supplied to private consumers at the same time. Since 
that time the progress of the departments has been rapid, 
and it has already become necessary to consider further 
extensions. 

The new power station consists of the following plant: 
three vertical slow-speed, Corliss valve, cross-compound 
engines, by Markham, of Chesterfield, coupled direct to 
three 500-kw. generators by Witting Bros, of London, 
the speed being 90 revolutions per minute ; one Worthing- 
ton barometric condenser, with cooling towers capable of 
dealing with 350,0001b. steam per hour; switehboards ; and 
an overhead electric travelling crane of 25 tons capacity. 
In the boiler-house there are six Babcock and Wilcox 
boilers, each capable of supplying 10,000lb. steam per 
hour. The stoking is by the Underfeed Stoking Com- 
pany's process, with forced draught. There are two feed 
pumps of the Hall type, an economiser of 590 tubes, coal 

unkers with & capacity of 2,000 tons storage, and a coal 
conveyor capable of unloading 40 tons coal per hour. The 
buildings are extremely massive in construotion, and are 
over 90ft. from floor to ridge of the roof. The tramway 
sheds which adjoin are built for 50 cars, in addition to the 
5 shed, which is fitted with the necessary 
tools. e Corporation have at the present time 40 cars, 
each capable of carrying 55 passengers, the last 10 cars 
ordered being fitted with air brakes and slipper brakes for 
use on the Stow-hill route, which will shortly be completed. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings, We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 

uestion has ap We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketehes (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS, - 


699. Show how to determine the percentage of oil in exhaust steam, 
samples of steam being taken from the inlet and outlet branches 
of an exhaust steam oil separator.—0. L. 8. 

700. In an engine which is governed by a throttle valve, does the loss 
of pressure in the valve represent & corr ing loss of efficiency 
in the engine! In other words, wogld the heat generated by the 
fluid friction in the valve (which heat would presumably be carried 
forward by the steam) be to any extent converted into useful work 
in the engine J. Gray, 

ANSWERS. 

Question No. 692.— For commercial testing, describe what you think 
the best equipment of a test bed for machines from 20 kw. to 
200 kw., so as to procure the greatest facility in laying down, 
setting, eto. Describe the switching and controlling arrangements. 

Best Answer to No. 692 (awarded 10s.).—In the writer's 
opinion, the best equipment for a test plate such as 
mentioned would be as follows: One large plate, say 
36ft. by 16ft., for the larger machines, and several tables 
for the smaller machines, depending upon the number of 

. machines to be tested. The large plate would consist of 

several small plates (see Fig. 1), laid together, levelled up, 

and then grouted in with concrete; of course they should 
be laid on a concrete foundation of, say, 3ft. deep. The 
smaller tables would consist of two machined plates 

supported on cast-iron stands—one plate would be a 

fixture, and the other made to slide on V-shaped slides, 

similar to a planing machine; this would allow of the 
belt being tightened up when the machine was running, 
and could be worked by means of a screw and nut. 

Each plate would be, say, 4ft. square according to require- 


ments, and the general outline would be the same as 
sketch No. 1, only, of course, smaller. With regard to the 
larger machines, some of these would be for direct coupling 
to the engines, and as the enginemaker usually supplies the 
bed-plate, the machines would have to be mounted on 
temporary packing for the test. This packing would 
consist of cast-iron blocks, machined on both sides, and of 
varying thicknesses; this would allow of them being built up 
to the desired height. As I suggest that all machines be 
belt-driven (for reasons which I will give later), it will be 
necessary to keep a stock of test shafte for machines that 
are to be direct-coupled to engines, as the shaft supplied 


END VIEW 
Fie. 1. 


with the machine is seldom long enough. These shafta 
would be pressed in for the test. Of course, in some cases 
the spider and shaft are built up on the shaft which is to 
be supplied with the machine; in this case an extension shaft 
and coupling would have to be used. Of course, illow 
blocks, bearings, clamps, bolts, pulleys, etc., would also 
have to be stocked. | | | 
Electrical  Equipment.—For the large test plate there 
should be four distribution boxes, one at each corner of the 
plate. These should be controlled from a main switchboard, 
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fixed in any convenient position. The boxes should be so 
arranged that any voltage could be obtained from any par- 
ticular box; this could be done by means of a multiple-way 
switch. Each distribution box should have a panel on the 
main board, so that, if necessary, all boxes could be used 
at once (see Fig 2). 

Dissipating There are several ways of doing this, 
but the two most common methods are by means of either 
water or wire resistance. 


INSULATED ,4 


BUS BARO- | 


TERMINALS © 


. TAPPINGS From WIRE NETTING 
Fig. 3. 


Water Resistance.—This should be in the form of a large 
tank or several smaller ones; perhaps the latter is tine best, 
because if several small machines were on test one tank 
could be used for each machine, and in the case of a large 
machine they could be put in parallel or series, according 
to voltage. | 

Wire-Netting Resistance.—A very simple and inexpensive 
form is as per Fig. 3, This consists of an iron frame sup- 
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e See iron rods, which carry wire netting, tap- 
gs bei ng taken off from the desired points. The writer 
oes not advise the use of water resistance, as, unless large 
tanks are used, it nearly always gives trouble, due to the 
solution boiling. 

Testing Tables or Large Machines.—These should be 
portable. A type would be a square table with main 
switch, circuit breaker, and ammeter short-circuiting switch 
mounted, also field switches. As far as possible, machines 
should be tested on the Hopkinson principle. This should 
be done as follows: Belt the machine under test (No. 1) to 
another machine of the same or greater capacity and voltage 
(No. 2), to these belt a third machine (No. 3), the belt 
going round the first one. This machine need only be of 
sufficient capacity to make up the losses; this machine also 
controls the speed. The method of operation is as follows : 
Start up machine No. 3, and get No. 1 to the right speed. 
Then exeite Nos. 1 and 2, then el them, then, b 
reducing the field strength on No. 2, a current will 
circulate ; this can be regulated to the desired amount by 
adjusting the field of No. 2. In the case of a compound 
machine care should be taken that the compound windings 
of Nos. 1 and 2 are not opposing the shunt. Of course, on 
load No. 2 is working as a motor. The machines could be 
tested rigidly connected together, with the small machine 
driving on to the coupling, or the losses could be made up 
electrically, but with the belted method machines of 
different speeds can be used, and the pulley combination 
made to suit. 
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With regard to smaller machines, a direct-current 
machine would be used for loading up the motors. "This 
machine could be run as & motor if the machine under test 
is & generator. The switehboard should be arranged for 
this. Connections are given in Fig. 4. The switchboard 
should be placed near the testing tables, and should be so 
arranged that any voltage could be obtained on auy 
table. Short-eirouiting switches should be provided for all 
ammeters. For starting up motors the load rack can be 
used, by placing it across the ammeter terminals. When the 
motor is up to speed, the short-circuiting switch can be 
closed ; the rack can then be used in the ordinary way for 
loading up. | | 

The above boards and tables could be used for measuring 
iron loss, etc., but as different firms use different methods, 
it will perhaps be advisable not to touch upon the subject. 
I have not touched upon the testing of alternating-current 
menos, as it would take up too much room.—W AvE- 

ORM. 


Answer to No. 692 (awarded 5s.).—Provision should be 
made for both belt and direct driving. For direct driving, 
also for coupling machines together for the Hopkinson 
test, an arrangement such as shown in the figure will be 
found very suitable. Packing strips will be required for 
the smaller dynamos in order to bring them up to the 
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correct height. With this method of driving a little want 
of alignment will not cause much trouble; this will be 
found an enormous advantage for rapid testing. Generally 
half the time is taken up with “ preparation.” A cast-iron 
dise on the engine shaft carries two driving pins; these 
pins are in slote, and may be placed at such: different 
distances from the centre as may be found necessary. A 
pair of clips are bolted to the dynamo shaft and engage 
with these pins, giving a drive that may be arranged 


without any backlash. If belt driving is to be done, a series 
of rails should be laid down so that the bolte sliding in 
these rails may be placed to suit any pitch of holding-down 
holes. A set of pulleys must be at hand, preferably with 
adjustable bushes to suit shafte of various diameters. With 
whichever arrangement a good overhead crane is a sine quá 
non. Endeavour to get the engines govern as closely as 
possible. ae a somewhat like sheng ex dei only 
general rules can be given. To obtain data for compound- 
ing, etc., a good plan is to have several magnet bobbins 
wound with a known number of turns The field 
ean then be separately excited under controllable condi- 
tions.  Resistances, either liquid or metallie, must be 
provided for machines running under load. For full-load 
motor tests, a Prony brake (one of the rope variety will be 
found most suitable) must be kept in readiness. If alter- 
nators are to be tested, non-inductivo resistances will be 
necessary, with suitable measuring instruments. As regards 
switching and controlling arrangements, the fewer and 
simpler these are the better. Multiplicity of connections, 
like multiplicity of tools, stamp the amateur. The test- 
room should be fitted with a switchboard, and all connec- 
tions go direct from this in as simple a manner as 
possible.—M. M. | 

Answer to No. 692 (awarded 7s. 6d.).—To describe fully 
the equipment for an up-to-date test would take up a great 
amount of space, so I shall answer Tester s question as 
briefly as possible. In the arrangement given for laying 
down and setting the machines on the bed-plate, referring 
to tho sketch, ABCD are movable rails, which can be 
adjusted to suit various sizes of machines. These rails 
hold the fastening-down bolts for motor, which can be 
oles for foundation bolte on the machine. 
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Sketch of Test Bed. 


In the case of one machine as motor driving the other as 
dynamo, the motor may be fixed between plates A and B, 
and the plates C and D can be moved to suit the belt. 
Referring to the sketch of connections of test board (which 
is an existent test board), the circuit, E, goes to the brake 
dynamo (which ie a machine run as either dynamo or 
motor, and used to put a load on the motor being tested 
or run a dynamo being tested respectively). Circuit F may 
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be connected to any of the circuits, or to any of the tanks, 
hence its pliability. A and B to two supplies, either 
dynamo or town mains. Circuits C and D go to various 
parts of factory, or, where machines need to be tested, 
these circuits may be increased to any number by adding 
terminals to the board and ammeters to suit. The two-way 
awitcbes on board are to connect it respectively to either of 
ita two ammeters above. Any of the voltmeters, v, shown 
may be connected to any circuit by means of inserting 
plugs and flexible connections in v.. 

In starting up a machine under test a starting resistance 
may be placed on the board, in which case a circuit breaker 
will be required in cases of short-circuits, etc., or a motor 
starter provided with overload release can be used. It is 
also useful to have a reversing switch on the board, which 
saves altering connections on the machine when it is worked 
to run the machine in the reverse direction. In using the 
ordinary type of brake for finding the brake horse-power, 
etc., it is necessary to have various sizes of pulleys to fit on 
the motor shaft (which pulleys should be hollow to allow 
water to be put in to keep the pulley cool, thus preventing 
the brake from catching on fine and seizing). Two or three 
sizes of brakes should be kept for different sizes of machines. 
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ticular case, and while being able to ensure the continuity 
of supply by putting down reliable plant, the capital coat 
and working expenses will be lower than if the installation 
was designed to conform to the system and pressure in use 
by the company. 

The system recommended is a simple two-wire system 
at 200 volts, worked in conjunction with a battery and 
reversible booster. Space is generally a great considera- - 
tion in the type of building in question, and a cheap and 
plentiful supply of water for condensing is not often avail- 
able. It will, therefore, be best to instal water-tabe boilers 
with controllable 5 but without economisers; 
natural draught ; high-speed, double- acting, 5 


engines run non-condensing, but exhausting through a f 
water heater. In considering the size of unite to instal, 
the best way will be to divide the load in about equal pro- 


portions between one steam dynamo and the battery; the 
lant load factor can then be kept high, and although a 
rge battery is expensive, yet it saves in allowing smaller 
in i and boilers to be used, and in these engines and 
boilers being able to work at an economical load all da 
long. It is also bad policy to instal small batteries. Wi 


this arrangement either of the steam sete or the battery 
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» | Diagram of Connections for Test Board. 


The other apparatus necessary is some form of resistance 
bridge-—such as Wheatstone's—for measuring the resistance 
of field coils and armature, and a portable testing set for 
measuring the insulation resistance. Other things neces- 
ny x such things as thermometers, speed indicator, etc.— 

A. H. 

Question No. 695.— What will be the best size of steam erating 
^. plant and battery for the electric lighting of a large building whose 
maximum demand will be about 80 kw. The maximum demand 
will last about two hours a day, averaged all the year round. The 
remainder of the time the demand will not exceed 10 kw., and 
will average 4 kw. or 5 kw. How would the size of the units 

proposed be affected if the supply company were used as a 

stand-by in case of accident ? 

Answer to No. 693 (awarded 78. 6d.).—From the ques- 
tion it appears that the building is a large hotel or similar 
institution, and its load will vary in the same manner as 
an ordinary town lighting load. The average duration of 
the maximum load will not affect the matter much, as it is 
the maximum duration of the maximum load which puts 
the greatest strain on the plant, and it is this load which 
must be provided for. If the supply company’s mains are 
used as a stand-by, it will not affect the size of the unite 
installed, but it will absolutely settle the system and 

ure of the private plant, and as the company’s system 
may not be the best to adopt, it is advised that the idea of 
using their mains as a stand-by be dismissed, and that a 
self-contained plant designed to suit the conditions be put 
down. The owners of the building will then be at liberty 
to adopt the system and pressure best suited to the par- 


may be laid off for inspection, cleaning, or repair without 
in any way interfering with the supply. Two boilers will be 
installed, either of which can comfortably manage the full 
load of one engine and dynamo, two feed-water heaters, 
one motor-driven pump, two adjustable injectors, 

The various units will be best arranged as follows: Two 
50-kw. dynamos direct coupled to two compound non-con- 
densing Belliss engines of 80 b.h p. each; a 1,600-ampere- 
hour battery, consisting of 95 cells, capable of giving a 
discharge of 225 amperes for seven hours continuously ; a 
differentially-wound reversible booster taking a current of 
225 amperes, and capable of boosting 50 volts either way ; 
two water-tube boilers, giving & minimum evaporation of 
3,000lb. of water per hour, delivering steam at 150lb. 
pressure and superheated 100deg- at the engine stop valve; 
the motor-driven feed pump ; two adjustable injectors ; two 
feed-water heaters, each capable of taking the entire 
exhaust steam from one engine without causing undue 
back pressure. -The above plant would be reliable, 
compact, economical, and fairly low in capital cost ; the 
cost for the whole installation, exclasive of buildings, would 
be about £3,000. | 

À competent man at & good salary should be engaged to 
look after the plant, and he would be able, by keeping a 
steam set running in the daytime for charging, and the 
battery and a steam set working in parallel on the heavy 
load, to run the plant with a 30 pər cent, load factor in 
winter and nearly 20 per cent. in summer. The total costa 
of current generated, including rents, rates, taxes, upkeep, 
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fuel, and stores, depreciatior, and interest, could be kept 
well below 14d. per unit. —W. T. W. 
Answer to No. 695 (awarded 78. 6d.).—Averaged over the 


year, the maximum load of about 80 kw. lasts two hours: 


per night, but in December and January its duration will 
e more like 34 hours; while we must remember that on 
festive occasions, or days of very heavy fog, this maximum 
may last five or six hours, and may have peaks of short 
duration 25 per cent. higher, or 100 kw., so the plant put 
in must be liberal enough to look after this. For these 
reasons it is not wise to arrange for the battery to assist 
the normal peak load, but the plant should be capable of 
carrying this comfortably, and at its nominal full rated 
load, the overload capacity enabling it to bear easily any 
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Fia. 1.—Winter Load Curve. 

occasional special demand; 80 kw. of plant is required, 
and the next thing to decide is whether this is to be 
exclusive or inclusive of “spare ”—or, rather, whether we 
are to obtain our spare from extra steam plant or from the 
battery. The latter course is not wise, since a defect in 
one engine, causing a six weeks’ overhaul of that set, might 
throw such severe work on the battery as absolutely to 
ruin it. Thus we want 80 kw. of plant and also a spare 
set. The capital cost of small units is so much higher per 
kilowatt than of large that it is useless to sub-divide the 
plant too much; while for the sake of spare parte and 
stores, it is injudicious to have more than one size of unit. 
Economy in capital and in working costs will be best met 
by installing three seta rated at 40 kw. each, but they 
should be capable, by a by-pass valve or otherwise, of 
giving 55 kw. for one hour, in order to have good margin 
for occasional peaks, which, if due to fog, will develop very 
rapidly and without warning. 


— 
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H 
Fic. 2. Summer Load Curve. 


To determine the best size of battery, we must examine 
the load curve and also the method of working the plant, 
and Figs. 1 and 2 give these respectively for typical winter 
and summer days. The former must be used for the present 
purpose, and this shows that about 60 kilowatt-hours are 
required between 11 p.m., when the engine is shut down, 
and 12 noon next day, when it is restarted. The life of 
the battery will be much longer if it is normally worked 
well within its limits, so that we may allow a 50 per cent. 
margin, and instal a battery rated at 90 kilowatt-hours 
capacity on a nine-hour discharge, and able to give 30 kw. 
for two hours or 45 kw. for one, the safe charging rate 
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being about 15 kw. This will enable us to leave the battery 
on circuit over night in full confidence that it will be quite 
able to carry the load until morning, in spite of any 
unusual occurrence that may throw extra work upon it in 


the night. This battery would cost about £500, or, say, 
10 per cent. of the cost of the whole electrical plant. 

As to the working of the plant, not much need be said, 
as it is indicated on the Figs. 1 and 2, while Tables I. 
and II. give the same results in another form. It may be 
noted that on an average winter day two engines will run 
in parallel from 6.50 p.m. till 9 pm., and a singie engine 
from 12 noon to 5 30, and from 9 p.m. till 11. output 
per day of the battery will be.68 Board of Trade unite, the 
input 85, and the efficiency 80 per cent. The total dynamo 
output per day will be 438 Board of Trade unite, or an 
average load per engine during running hours of 30 kw, 
During the summer months one engine, with the help of 
the battery, will comfortably carry the peak, and the engine 
will run only from 5 p.m. to 10.30. Its output will be 
172 Board of Trade units, or an average load of 31 kw. 
The battery will discharge 48 Board of Trade units per 
day, and with an efficiency of 80 per cent. will need 
60 Board of Trade units while charging. It will be observed 
that both summer and winter the battery will be used well 
below its capacity, but it should always be examined first 
thing in the morning, to make sure that it had not been 
called upon in the night for any abnormal output. 


TABLE I.—Average Winter Day. 


Dynames. en Battery- 


—-Load-— 
Time. Av. Av. | Charge. | Discharge. 
gw, B· T. U. kw. | iid Kw | B. T. U K.] B. T.U 

11 pm.to6 am. 5 35 — = |— — | 5| 36 
6 am „8 „|10| 20 xd ub be — |10| 20 
„ »1l2noon, 2 8 — — — — 2 8 

12 noon „ 4 p. m. 2 8 17 68 15 60 — — 
5 „ „ 5.30 „„ 50 25 40 20 — — | 10 5 
5.30 11 275 6 17 70 36 70 | 25 — sum —— — 
6 „ „7 „80 80 80 8 — —|—| — 
T „ „8s „ 75 75 75 75 ——— — 
8 „ „9 „ 60| 50 0 6 — — — — 
9 „ „ 10 „ 40 40 a0 0 — — iaol Sa 
Total B.T.U. ...... — 421 — | 438 — | 85 |.— 68 

Tase II.—Average Summer Day. 

11 p. m. to d am 5! 28 — — — — 5| 95 
4 am. to 5 p. m. 1 | 15 — — — = 1| 13 
5 p. m. , 7 „ 1 2 16 32 15 39 —| — 
7 TED „ 20 20 35 35 15 15 | —| — 
8 » 99 „ 50 50 45 45 — — 5 5 
9 „ „ 10 „ 35 35 45 45 10 10 — ] — 
10 „ „ 10.50, 20 10 30 16 10 5 —! — 
10.30 ny ay 11 „ | 10 | 5 3 Ts PEN PPS 10 6 
Total B. T. U — | 160 = 172 — 60 48 


The further question as to the modification in the plant 
if & company's supply mains are available as stand-by, 
cannot be answered without a full knowledge of the com- 
pany's tariff and oonditions of supply. They will probably 
require a considerable guarantee before laying a connection 
to convey 80 kw. at the time of their own peb seeing that 
they are to be used but as a stand-by : and in this case it 
may very likely be satisfactory to instal two 40-kw. sets 
with neither spare nor battery. Supply would be taken 
from the mains from 10 p.m. to 5 pm. the next day, the 
private plant being run simply for the evening load. The 
wages for attendance would thus be reduced to a minimum, 
and this is the heavy item with an isolated plant of this 
size ; while, seeing that the supply company would very 
seldom, if ever, be called on to supply current at the time 
of their heavy load, they would probably agree to charge 
“ power rates for all current consumed, subject to a special 
payment whenever their mains were used at tke time of 
their peak. If, on the other hand, the tariff is a flat one, 
and no special terms are imposed in this instance, then it 
may be best to put in the same 90 kilowatt-hour battery, 
but a steam plant of only two seta, and these 50 kw. each. 


These, with their overload capacity, would see the normal 
80-kw. peak thrcugh comfortably, especially as the battery 


would be left “ floating " to assist, if need be, and the com- 
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pany's mains would only be brought into requisition on 
special festive occasions, on very foggy days, or when one 
steam set was temporarily disabled. There are, however, 


very few supply companies who would allow their mains to 


be used in this latter manner, and without exact knowledge 
of the company's terms it is uselegs to pursue the queation 
any further.—E. C. 


Answer to No. 695 (awarded 58.).— The conditions given 
are not sufficiently explicit for a definite answer, but should 
the assumptions made in the following answer.not be approxi- 
mately correct, the same method may be adopted for deter- 
mining the actual sizes of plant required by inserting the 
correct figures in place of those assumed. As it is neces- 
sary to pruvide plant of sufficient capacity to maintain 
supply during the longest winter load, in the following 
calculation the requirements of the longest load only are 
considered. In the question it is stated that the maximum 
demand is 80 kw., which will last about two hours a day, 
averaged all the year round. It is probable, therefore, that 
in the middle of winter the maximum load will last for 


about three or four hours, or, say 34 hours per day. As. 


the load during the remainder of the day is very small 
(5 kw., say), and can be taken by the battery, it will only 
be necessary to run the steam plant for one shift per day— 
viz., during the heavy load, and for charging the battery. 
On the above basis we might assume a working day of 
104 hours,-during which time the steam plant is running 
continuously at full load. This will, perhaps, necessitate 
the. fire being lighted and the boiler got up ta pressure 
before the regular man commences his shiff. For seven 
hours of this time the steam plant will supply the light 
required and will charge the battery, and for the remaining 
54 hours it will supply the heavy lighting load in con- 
junction with the battery. 

Let W- required full-load capacity of steam plant in 
kilowatte. 

1. Consider the seven. hours during which the battery is 


being charged, and we have total ogtput = lighting + battery . 


charge, or 7 W=7x 5+ battery charge; or, transposing, 
we get battery charge = 7 W — 35 kilowatt-hours. Assuming 
energy efficiency of battery is 75 per cent., we have total 
battery discharge = 0:75 (7 W — 35) kilowatt-hours, and this 
is available during the remaining 17 hours of the day. 

2. Consider the 17 hours duriog which the battery is 
discharging. For 34 hours the battery will assist the 
steam plant, and for 134 hours it will have to supply all 
the lighting at the rate of five units an hour, or a total of 
615 units. 

3. Now, the total battery discharge is made up of the 
discharge during the 34 hours of maximum load and during 
the 134 hours when the steam plant is not working 
Therefore, from 1 and 2 above, we have 0:75 (7 W- 55) 
= discharge. on maximum load--67:5; or, transposing, we 
get battery discharge on maximum load = O 75 (7 W- 35) 
—67525:25 W -93:75 kilowatt-hours. 

4. Sinee W is the full load capacity of the steam plant, 
we have steam plant output on maximum load—3:5 W 
kilowatt-hours. Now, the total output during the maximum 
demand period is 80 x 3 5 = 280 kilowatt-hours, and this is 
equivalent to the sum of the battery discharge and steam 
plant output. "Therefore, from 35 and 4, we obtain the 
equation 5:25 W- 95 75--5 5W = 280; or transposing, we 
get 875 W =373 75, or W 42 71 kw. That is, the steam 
plant will require a full-loa d capacity of 42:7 kw., and from 
1 it will be seen that the battery capacity will be 0 75 
(7 W - 55), or 075 (7 x 42 71 — 55), or 198 kilowatt hours, 
and the battery will require to be capable of discharging at 
the rate of (80 - 42 7) —&e, 37:3 kw. for 3} hours, so as to 
supply the maximum demand of 80 kw. in conjunction 
with the steam plant. 

If the installation has to be complete in itself and 
reasonably immune from breakdown, it seems that the 
most economical scheme would be to provide two boilers 
and two steam sets of about 45 kw. each, or perbaps of 
about 36 kw. each, with an overload capacity of 20 per 
cent., and a battery of 200 kilowatt-hours capacity, capable 
of discharging at the rate of 37 kw. for 34 hours. Under 
ordinary conditions the heavy load would. be taken by the 
two steam seta, and the battery would only be used when 


the steam plant was not running, resulting in very little 
loss in the battery, Should one steam set or boiler break 
down or one boiler be down for cleaning, the other set in 
conjunction with the battery would still be able to cope 
with the whole of the load as shown above. On the other 
hand, if the supply compauy were used as a stand-by in case 
of accident, two boilers (to permit of one being cleaned), . 
one steam set and battery, all of the same capacity estimated 
above would suffice, as under ordinary conditions the plant 
would be complete in itself, but should a breakdown occur 
supply could be taken from the company until the plant 
was again in proper working order. It will. thus be seen 
that the saving effected in this case would be to the extent 
of one steam set. 

In conclusion, the writer is of the opinion that the above 
sizes of steam plant and battery would give the best results, 
both as regards capital and revenue expenditure and as 
regards reliability, as the steam plant would always be 
running at full load or moderate overload, and consequently 
most economically, and in no case would it be necessary to 
run for more than a 104-hour shift per day (in the summer 
the shift would be shorter) with a resultant minimum of 
labour.—H. A N. 
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INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


In order to remind our readers of the ninth annual con- 
vention of this association, whieh will be held from June 29 
to July 2, we reprint the programme which appeared in 
our issue of April 22, with a few additions which have 
since been arranged. 

On the first day, Wednesday, June 29, the meeting will 
be at Derby, and will be commenced by the reception of 
the members by the Mayor. Mr. T. P. Wilmshurst will 
then give his presidential address, which will be followed 
by a paper by Mr. C. Shawfield, of Wolverhampton, on 
“The Commercial Practicability of Electric Traction by 
Surface Contacts”; and a paper on “ The Organisation 
and Management of a Central-Station Meter Department,” 
by Mr. A. J. Cridge, of Sheffield. The afternoon will be 
devoted to an excursion to Chatsworth and Haddon, by 
invitation of the Mayor and Corporation. The electricity 
works and the Osmaston-road car-shed of the Derby Cor- 
poration will be open for inspection during the convention. 

The meeting on Thursday, June 30, will be at Notting- 
ham, where, after a reception by the Mayor, two papers 
will be read and discussed. The subjects of these are as 
follows: ‘Polyphase Sub-Stations, their Equipment and 
Working,” by Mr. S. L. Pearce, of Manchester ; “Some 
Notes on the Bristol Electricity Works Fire,” by Mr. H. 
Faraday Proctor, of Bristol. In the afternoon visits are 
arranged to the electricity and other works, and the annual 
dinner will be held that evening in the Mechanics’ Institute 
at Nottingham. 

On Friday, July 1, the meeting will be at Sheffield, 
where, after a reception by the Lord Mayor, the following 
two papers will be read and discussed: Boiler-House 
Economies," by Mr. R. S. Downe, of Southport, and The 
Financial Position of Municipal Electrical Undertakings,” 
by Councillor Blakeway, of Southampton. The afternoon 
will be devoted to visits to Messrs. Hadfield’s steelworks at 
Tinsley, and to the Corporation’s tramway station, Kelham 
Island, and electricity works at Neepsend. 

The annual general business meeting, for members only, 
will be held at Derby on Saturday, July 2. 

All communications respecting the convention should be 
addressed to the secretary, Mr. C. McArthur Butler, 
Staple-inn-buildings, Holborn, London, W.C. 


APPOINTMENTS VACANT. 


Switchboard Attendant, Swindon Corporation. Wages £1. 7s. 6d. 
per week, increasing £6. 103. per annum for the first two years. 
Applications by July 5. See advertisement in last issue. 

Clerks, Swindon. Salary, £91 and £78 per annum, increasing. by 
£6. 10s. per annum. Applications by June 29. See advertisement 
in last issue, 3:3 l 
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THE BERMONDSEY CLAUSE. 


From the proceedings of the Select Committee of the 
House of Lords presided over by the Duke of Northumber- 


land, when considering. electric lighting orders applied 


for by local authorities this session, we see every hope 
that the Bermondsey clause is dying. One of our 
contemporaries devoted to the gas interests will have 
much to say on the subject, as it did when the clause 
was first introduced, but on this occasior the jubilation 
will be less. We would remind it of a verse in one 
of Mr. Rudyard Kipling’s Eastern poems, which runs as 
follows : | 

And the end of the fight is a tombetone white, 

With the name of the late deceased, 

And the epitaph drear, '' A fool lies here 

Who tried to hustle the East.” 

This Bermondsey clause was ably engineered by one of 
the London gas companies with the avowed object of protect- 
ing the people against the actions of the members they eleot 
to the Borough Council. The hand inside the velvet glove 
was intended to crush the life out of a young uudertaking, 
by compelling it to charge high prices during the first few 
years. That this clause has this effect we have repeatedly 
shown, and it is worth while to reproduce it in full: “The 
undertakers shall once in every year, after the first year's 
working of the undertaking, cause to be laid before them a 
statement and balance-sheet of the accounts of the under- 
taking drawn up in accordance with the form of accounts 
prescribed by the Board of Trade for a local authority 
under the Electric Lighting Acte, 1882 to 1888, and the 
undertakers shall thereupon fix annually the charges to be 
made for the supply of energy in the then ensuing year 
at such rates nut exceeding the maximum rates specified 
in the order, so that, as far as is reasonably practicable, 
the revenue for the year shall not be less than the 
expenditure,” 

This clause has been opposed persistently by the Board 
of Trade, but it has been granted by certain authorities in 
order to avoid the opposition of the gas interests. Mr. 
T. H. W. Pelham, one of the assistant secretaries of the 


| Board of Trade, gave ovidence on this subject before the 


committee on Monday last which was most valuable. He 
explained that a flourishing undertaking, when applying 
for provisional orders for the extension of its areas, did 
not object to inserting the clause. We see that the 
Huddersfield Corporation have done this this year when 
applying for powers to supply in the area covered by the 
Longwood Gas.Company. In such a case the clause is not 
so onerous, but Mr. Pelham showed that with new under- - 
takings the clause was not calculated to accomplish the 
object in view. The Board of Trade considered that, if an 
electrical undertaking showed a loss, probably the best 
way of rectifying that loss would be to reduce the price, 
which would be impossible under the obligations of the 
Bermondsey clause. As the witness further showed, a 
local authority must be prepared to face a loss during the 
first two, three, or four years in order that it may 
eventually gain. Also the Acts provided that any profit 
above 5 per cent. must go to the relief of the rate. If the 
ratepayers were to benefit by the profite, it did not seem 
unfair that they should incur some risk of losa. Mr. 
Pelham went on to show that the clause was not clear in 
its meaning, and that suggested amendments were also 
objectionable. Ths committee deliberated on the subject for 
some time, and then the Chairman made the following state- 
ment, for the report of which we are indebted to the Times: 
“The committee find that the preamble of all the Bills is 
proved. With regard to the question raised under the. 
‘Bermondsey ’ clause, the committee would be obliged to 


counsel if they would bring up a clause carrying out the 


THE ELECTRICAL ENGINEER, JUNE 24, 1904. 


following provisions: (1) the accounts of the undertakers 
shall be published annually in the form prescribed by the 
Board of Trade under the statute ; (2) the local authority, at 
the end of five years after the undertakers supply energy in 
the case of a new, and of three years in the case of an 
existing, undertaking, and thenceforward triennially, shall, 
so far as is reasonably possible, revise ite rates so that no 
loss shall be incurred by the ratepayers on the undertaking; 
(3) nothing shall prevent a local authority from entering 
into a contract to supply electrical energy on special 
terms, but the rates charged in future contracts shall be 
either subject to revision at the triennial revision or 
rise and fall (but not, excepting by consent, below any 
minimum named in the oontract) pari passu with the 
general electric lighting rates fixed at the triennial 
revision, and the promoters in each case will decide which 
of these alternatives they prefer to be inserted in their 
order. It is not intended to prevent or discourage a 
more frequent revision of the rates, other than the con- 
tract rates, should the local authority desire to enter 
upon. The committee do not want the clause so drawn 
that it can possibly be so interpreted as to prevent a 
revision annually or bi-annually if the municipality prefer 
to make it. This clause, wheu drawn and passed by the 
committee, will be inserted in all the electric lighting 
orders in regard to which the point has been raised in 
substitution for the ‘Bermondsey’ clause.” The draft of 
this clause is being prepared by Sir R. Littler, K C, and 
will, without doubt, be a great boon to the industry. We 
shall be pleased to receive contributions for a tombstone to 
be erected in the board-room of a London gas company in 
memory of the Bermondsey clause. 


CORRESPONDENCE. 


„One man’s word is no man's word, 
Justioe needs that both be heard." 


HOPKINSON TEST OF THREEPHASE MOTORS. 


Srg —In my article on the above subject in your last 
week's issue, a slight oversight has been made in calcu- 
lating efficiency of the motors in those tests in which the 
rotor starters were not shorted. The motor losses have been 
divided between the motors in proportion to their slips. 
This is quite correct when tbe motor starters are shorted, 
as then the slip is à measure of the load. When, however, 
the rotor starter is not shorted, this is not the case. The 
result in tests 7 and 10, Table IV., has been that the 
losses are improperly divided, making one machine to 
appear of very high efficiency (over 93 per cent ) and the 
other of too low an efficiency. 

Another point in reference to the belt losses is of interest. 
The losses due to the belt are (1) extra bearing friction, 
(2) power absorbed in driving and bending the belt, (3) 
power spent in heating the pulleys owing to belt slip. 
Losses (1) and (2) are fairly well measured by the last 
tests in the table, though (1) slightly increased with the 
load. But loss (3) is quite additional to losses (1) and (2). 
It can be accurately determined by measuring with a steel 
tape the relative circumferences of the two pulleys, and 
working out the belt slip in the way stated in the article. 
If the belt slip is 1 per cent., then that per cent. of the 
power transmitted by the belt is wasted in heating the 
pulleys, and to allow for this the efficiencies of the motors 
as calculated would have to be increased by approximately 

per cent. Unfortunately, Dr. Sumpner and I did not 
realise till after the tests were all over that this measure- 
ment was important. The pulleys were only measured 
roughly for the purpose of seeing whether they would be 
suitable for the load we required. I think one of the most 
interesting results of the tests is that the method described 
is capable, among other things, of determining accurately 
the percentage slip of belts used for driving. I have to 
thank Dr. Sumpner for calling my attention to the above.— 
Yours, ete., R. W, WEEKES. 
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REVIEWS. 
Testing of Machinery. SwENSON AND 
FRANKENFIELD. Macmillan. 12s. 6d. net. . 


From time to time, during recent years, we have had 
preached to us the superiority of American methods—both 


of education and business—over those current in this 
somnolent England of ours, with such persistence that we ` 


now practically take it for granted, consequently we felt, 
on taking up the book before us, tbat we ought to find the 
superiority referred to exemplified, in the all-important 
department of testing electrical machinery. Our expecta- 
tion almost reached certainty when we read in the preface 
that the book was the outcome of 10 years’ experience, and, 
moreover, was based on the theory of education.” 

It was something of a shock, therefore, to find the 
nomenclature of the book anything but scientific. For 
instance, the same letter stands for several entirely 
different quantities; the same quantity is represented by 
different letters. The inconsistency is the more noticeable 
when the nomenclature is given, as it is, in tabular form in 
the very forefront of the book. | 

Whilst on this question of nomenclature, we should like 


to enter a protest against the use of German capitals to 


— - 


represent vector quantities; they are difficult to read and 


worse to write. y not follow the practice—now being 
generally eed in this country aud initiated many years 
ago by Mr. Oliver Heaviside—of using Clarendon type! 
he result would, we feel sure, be to increase the efficiency 
of the book, and to make the importance of vector quan- 
tities patent to the dullest student. 
Whilst the experiments are each of them self-contained, 
and rightly so, they are not, in our opinion, arranged in 
such a natural and logical sequence as to be of the highest 
educative value. We are introduced to the subject-matter 


with a description of the various kinds of instruments the 


student is likely to meet with in his work (curiously . 


enough, the instrument useful above all others in connection 


with the testing of electromagnetic apparatus —viz, the 


potentiometer—is not described), and the natural sequence 
would be, to follow this with experiments in their calibra- 
tioa. Instead, the calibration experiments are scattered 
about, almost as though they been forgotten when 
planning the book. | | 

In our experience nothing conduces so much to getting 
at the heart of a matter—and this is the raison d'être of 
testing—as planning your testą in a strictly logical order 
and carrying them out in that order. How much more 
the losses due to hysteresis in iron would be realised by a 
student, if the experiments on these had been immediately 
followed by efficiency tests; and yet between the hysteresis 
experiments and the efficiency teste we have no less than 
53 experiments intervening—quite enough to have made 
the student forget all about hysteresis and ite resulte. 

We feel quite sorry for the student who undertakes to 
determine the windings and connexions of a dynamo (say 
a 500-kw.) by measuring their resistances, and we sincerely 
hope we may never have to show anyone how to conduct 
experiment No. 3. | 

n the experiments giveu for the determination of the 
constant of a ballistic galvanometer, no warning is given 
that the deflection per coulomb, obtained by calibrating 
with a standard condenser, will not be the same as when 
calibrated with a standard coil, because in the latter case, 
owing to the test coil being permanently connected to the 
galvanometer, a constant damping is obtained, which, of 
course, is not the case with a condenser, unless a shunt of 
value equivalent to the test coil is introduced. 

The classic methods of testing iron are adequately dealt 
with, although we would suggest to the authors the inclusion 
in a new edition, of the elegant method adopted by Prof. 
Ewing of eliminating the effecta of a yoke and bad joints. 
This method was pnblished in a paper read before the 
Institution of Civil Engineers a few years ago. 

The fundamental equation given in experiment 26 for the 
determination of the air-gap of a dynamo from its magnetis 


ing curve appears to be wrong; it is given as 


Ar NIA 
n 


w 


— 


This should be 


T = 


a NIA 
2l — 


The resulting equation for lis consequently wrong. 

The method of determining the number of field turns on 
a dynamo, as given in experiment 41, is novel, and should 
prove useful not only where the information ig not obtain- 
able by. an other.means, but as a check during con- 
struction., 

Many useful methods of testing dynamos are given that 
are more or less standard. A method of testing circuit 


$-HA- 


breakers is also given which appears to us deficient in one. 


important partieular—viz, that no attempt is made, nor 
indication given of its necessity, to determine the maximum 
value the current. may rise to, during a short-circuit before 
the breaker could possibly open—a.most important con- 
sideration. Hopkingon has shown that even with an 
ordinary 200-ampere circuit breaker, the current may rise 
to over 1,000 amperes before the switch opens. 

In an appendix is given the report of the committee on 
standardisation appointed by the American Institution of 


Electrical Engineers, and to anyone who is fond of puzzles. 


we would recommend the unravelling of Clause 52 as a 
piece of. mental gymnastics, . a s 

The book is well and clearly printed, and the line 
diagrama are good, but the process blocks, to say the least, 
are indifferent. For example, Fig. 168 ;is certainly not 


such as we habitually look for in any book bearing | 


Macmillan’s imprint. 

As a handbook for students with a tutor at hand it will 
be useful, but as a book of reference for engineers, we are 
afraid its usefulness is strictly limited. 


` TRADE’ NOTICES AND NOVELTIES. 
| N. A. C. Aceumulators. _ 
The Northampton Accumulator Company, West Bridge 
Works, N »rthamp!'on, have sent us a copy of their catalogue 


dealing with acsumulators of their special types for lighting and 
central-station use, motorcars, and electric traction generally. 
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N.A. C. Accumulator. 
| 


These accumulators combine some: excellent features. The 
plates are provided with. double interlocking gride, each grid 
being made in two halves identioal in shape, the outsides being 
flat and the insides bevelled, so that when the two halves are 
assembled aud the paste filled in, the latter becomes locked in 
one unbroken piece throughout the plate, as shown iu the 
accompanying illustration. Portable batteries, ignition cella, 
testers, etc., are also included in the catalogue under notice, 
which for the rest is conveniently arranged for reference and 
well printed. l i 
——Á ÁÁ— [à 


Chepstow. At Chepstow Police Court on Friday the Chepstow Gas 
and Core Consumers’ Company, Limited, successfully summoned the 
Chepstow Electric Light and Power Company, Limited, for not giving 
sufficient notice belore commeacing to dig or sink trenches for the 
purpose of laying down.and constructing new electric lines or other 
works near to the mains or pipes or other works belonging to the gas 
company. A penalty of £1, with a daily penalty of £1, was imposed, 
the costs of the court to follow the decision 
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ON PRESSURE: VARIATIONS IN POLYPHASE 
| CIRCUITS. 


BY W. R KELSEY, A M.LE E. 


Tbe limiting of pressure drop within moderate limits in 
a distributing system—using the. term in a wide sense, as 
including all conductors outside the generating station—is 
a matter which with direct-current and single-phase alter- 
nating generators is largely in the hands of the shift engi- 
neer, and depends mainly on a. careful watching of the 
switchboard ammeters. If the feeders and outgoing mains 
are run from ’bus bars in the usual manner, the copper in 
these must obviously be proportionate to their loads, and, 
except in the impracticable case of every cable carrying the 
same fraction of its maximum, some inequality of pressure 
must arise ; but no great difficulty arises in practice in this 
respect, and in stations where the units are small it is 
always possible to plug to a single generator. With. 
interconnected two-phase and with three-phase systems 
pressure balance is less easily secured, and depends 
to a far greater extent on the external arrangement 
of the phase loads than on the regulation at the 
station. This is in consequence of the generating coils 
of the phases being carried on a single armature, and so 
being similarly and equally affected by any variation in 
the excitation. 


4 


Fic. 1. 


Considering, firatly, the case. of a three-wiro two phase. 
system, the E M.F.'s generated in the windings of each phase 
are, of course, given by the projeotion on an axis of the 
diagram (Fig. 1) of the two vectors, o a, o b, at right angles; 


the maximum E.M.F. between the outers being 4/2 times 
as great as that between. either and the middle wire. If 
the load is entirely non-inductive and between the outera 
and middle wire, also equal in each phase, the same 
diagram .can represent to a suitable scale the currents 
by oa, o b, and the middle wire is evidently carrying 
the resultant of the outer currente, its maximum being 


2 times as great as either. If in addition a similar 
resistance be between the outers, the conditions still remain 
unaltered for the middle wire, and in both cases a perfect 
balance of pressure is maintained. If, however, one phase 
have an inductive load, or if the inductance be greater in 
one than the other, the lag is different in each, and in 
general the middle- wire current is no longer equal to 


= of the sum of the current in the outers, as shown by the 


2 
two distinct cases indicated by broken liues in Fig. 1, where 
0 a, 0b are currents in phase with the E M F.’s, o c being their 
resultant current in the middle wire. With unequal magni- 
tudes and phase lags, oa’, o b' represent two currents having. 
the resultant v c, while o a’, ob” represent a leading and 
a lagging current respectively, having the resultant o c“. 
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The éffect of the greater lag is. as with an ordinary single- 
phase generator, that the E M.F. of the phase is reduced 
by armature reaction, and this want of balance cannot be 
removed by alteration of the excitation, which must equally 
affect each phase. As a point of theoretical interest, it 
may be noted that with a capacity in one phase and 
inductance of a certain amount in the other, no current at 
all would pass through the middle wire, though the phases 
would be greatly out of balance in E.M.F. This condition 
is, however, out of the range of practical conditions. 

The E M.F.'s and currents in a three-phase circuit, when 
the latter are in non-inductive equal resistances, may 
similarly bé represented by three equal vectors 120deg. 
. apart, as in Fig. 2. If the resistances in the different 
phases are unequal and inductive, the representation by 
vectors is not quite so simple, and the two necessary con- 


ditions that (a) the current in any one ot the three wires | 


must be the resultant of those in the other two, aud (5) 
that the current in any one phase is determined (for constarit 


Fic. 2. 


E M.F.) only by the impedance in tbat phase, are apt to 
seem incompatible. To simplify the matter, one may con- 
sider a three-phase supply with six wires, so that the 
phases are independent, as in Fig. 3. Then, obviously, the 
current in each has a value inversely as VRT (2r ~o L}. 
Since, neglecting armature drop, the E M.F. is the same at 
each terminal of the same polarity, the six wires may be 
reduced to three without disturbing the conditions, and the 
current in the single wire will at any instant be the sum of 
those which would exist in the two replaced. Hence, to 
obtain the vector diagram of the currents in all phases, let 


o a, 0 b, o c (Fig. 4) represent the E M F.’s, and OA, OB, 
O C to a suitable scale the currents in each phase, each 
being set at its particular lag relatively to its E M.F. Let 
these current vectors be produced beyond O, and OA’, 
O B, OC’ made equal to OA, OB, OC. Then the pro- 
jectiors of these lines on any axis passing through O give 
the currents in each of the six wires of Fig. 5 at any 
instant. By combining the current in the following end 
of one phase with that in the leading end of the next, as 
OA with OC’, OB with O A“, etc., the vectors for the usual 
three-wire mesh grouping, O D, OE, OF, are obtained. A 
short examination of Fig. 4 will show that condition (a) is 
always obtained. The same construction applies to a star- 
connected system, the only distinction lying in the armature 


coils. It will be noted that in the mesh-connected armature 
the entire current output of the machine tends to divide up 
equally between the three windings, as internal drop in 
any pbase will partly throw the load on the other phase 
windings ; in the star connection this does not occur. With 
botb, bowever, drop in the mains of any pbase due to a 


D 


F EE- 


Fic. 4. 


heavy load cannot be overcome without increasing the 
pressure of all phases. 


The maintenance of balance is assisted by a load of 


three-phase transformers or motors, as these necessarily 
draw nearly equal current from all phases. 
of connecting equal resistances across all phases tends to 
equalise pressures to some extent, as R +r becomes more 


The mere fact 


Fia. 5. 


nearly equal to R the greater R is made. The action of 
the "pri ances mentioned is, however, entirely different 
from this and greater, as the following considerations show : 
For let at any instant the phases of the transformer (shown 
in Fig. 5) be in balance, and the central core carrying its 
maximum flux, then each of the end cores carries half that 
flux and their primary coils carry balf the current in the 
central coil. If, now, the fluxes be in the same phases—i.c., 
& maximum in the central core—but the voltage be less in 
the central phase than in the others, a smaller current passes 
round the central coil. As a result of this the flux in its 
core is less, but inasmuch as the current in the end coils 
is unaltered, the total magneto-motive force and flux are not 
reduced proportionately tothedropinthecentre phase. Hence 
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the flux and back E M F. iu the end phases are reduced so 
that greater currents are drawn from them, while the flux 
and back E.M F. are increased relatively to the current in 
the middle phase, and thus a less current than that due to 
its fallen pressure is drawn from it. Evidently an arrange- 
ment that reduces the current drawn from a circuit in a 
greater ratio than the pressure drop, at the same time 
drawing an increased current from another circuit, exercises 
a powerful equalising action upon the two; and iu practice 
the proportion of motor to lighting load in a three-phase 
cireuit is usually sufficiently great to preserve fair balance. 

With motors the reactance of the phases is usually equal 
for each ; but with transformers this is not the case, unless 
a group of three single-phase transformers be employed, 
when the regulating advantage is, of oourse, lost. In the 
type of Fig. 5 the magnetic circuit of the end ooils is longer 
and of greater reluctance than that between either and the 
central coil, and thus the reactance of one phase is less than 
that of the other two. A greater current is thus drawn 
from the one phase, and the primaries should be so con- 
neoted as to distribute this extra demand of the different 
transformers equally between the three supply phases. 

The arrangements of both primaries and secondaries in 
the system also have a besring on the maintenance of 
balance; but discussion of this point is beyond the scope 
of the present article. 


FORTHCOMING EVENTS. 


Frainay, JUNE 24.. 

Physical Society.—At 4.30 p.m., at the Royal College of Science, 
Exhibition-road, South Kensington, council meeting. At 5 p.m., 
"Ohemical Dissociation and Electrical Conductivity,” by Mr. 
A. E. Garrett and Dr. R. S. Willows; The Magnetisation of 
Iron in Bulk,” by Dr. W. M. Thornton. 

SATURDAY, JUNE 26, 

Junior Institution of Engineers.— Visit to the Ohelsea generating 
station of the Underground Electric Railways Company and the 
London County Council pumping station in Lot’s-road. (Saturday, 
July 9, an excursion is to be made to Dover.) 

Monpay, JUNE 27. 

Society of Arts.—Converaazione, Botanic Gardens. 

TUESDAY, JUNE 28. 

Institution of Electrical Engineers.—9 to 11.50, conversazione, 

Natural History Museum, South Kensington, W 
WEDNESDAY, JUNE 29. 

Incorporated Municipal Electrical Association. — Opening of 
ninth annual convention, Derby, Nottinghem, and Sheffield, 
June 29 to July 2. Programme in another column. 


Prospective Events. — July 14-16, annual meeting of the Association 
of Municipal Engineers at Shrewsbury. July, summer 5 
of the Institution of Mechanical Engineers. Ang. 17, Britis 
Association at Oambridge. Aug. 29 to Sept. 5, 600 miles small 
car trials of the Automobile Olub of Great Britain and Ireland. 


PERSONAL. 


The Falkirk Council have incressed the salary of the electrical 

engineer, Mr. J. M'Millan, by £30 per annum. 

he Lowestoft Town Council have agreed that the salary of the 
accountant and his clerks be apportioned as follows: electric lighting 
undertaking. £100; tramways undertaking, £25; Education Oom- 
mittee, £125 ; general district fund, £250 ; borough fund (to include 
Burial Board, £52—totel, £552. 

The Glasgow Oorporation have increased the salary of Mr. W. F. 
Calderwood, chief draughtsman, electricity department, by £25. 

Mr. Wm. Briggs, head foreman in the electric department, on the 
occasion of his leaving to fill a similar position in the new yard of 
Messrs. Beardmore and Co., Limited, at Dalmuir, was presented with 
a magnificent American organ. Mr. Briggs, it will be remembered, 
recently tied for the appointment of burgh electrician at Govan. 

The salary of Mr. Sparen, the general tramways manager at Ports- 
mouth, is to be raised to £400 per annum forthwith, and then to £500 
by two aunual instalments of £50 each. 

Last week Mr. H. P. Maybury was presentel by the members 
of the Malvern Urban District Council and the inhabitants of the 
town with a handsomely-bound address and an inscribed silver tray, in 
appreciation of his services, whilst a piano was given Mrs. Maybury. 

e presentation was made by Sir Henry Lambert, chairman of the 
Council, and the address stated that during the 94 years the recipient 
had filled the offices of town surveyor, gas, water, and latterly electrical 
engineer, he had successfully designed and carried out the following 
large undertakings: entirely new gasworks, sewage system for a large 

rt of the district, sewago farm, water disposal system, cleotric 
ighting works, supplemcnting wator supply {by deep pumping, and 
building an isolation hospital, In all thesc works, the address con- 


THE ELECTRICAL ENGINEER, JUNE 24, 1904 


tinued, he had exhibited untiring zeal and great ability, while his 
capacity and sound judgment had been ous in safeguarding 
the interests of the town and ratep:yers. | 

The Bath Town Oouncil bave adopted several recommendations for 
increases of salary for officials in the electricity department. They 
include the raising of the salary of the chief electrical engineer (Mr. 
F. Teague) to £550 for one year from April 1 last, and that, in the 


event of the undertaking continuing to make satisfactory progress, a 


further increase to £600 per annum be made. 

Mr. John Hesketh, at one time the borough electrical engineer of 
Blackpool, sud now in charge of the Government Electrical and 
Telegraph Department, Qaeensland, hes been appointed to represent 
the Commonwealth of Australia at the congress of electricians to be 
held at the 8t. Louis Exhibition in September next. Mr. Hesketh is 
further commissioned by the Government to enquire fully into reoent 
developments in telephony and telegraphy throughout America. 


LUTON ELECTRICITY ACCOUNTS. 


The accounts of the Luton electricity department for the 
year ending March 31, 1904, show a total expenditure 
on capital account to that date of £20,559. Herewith 
we give abstracts of the revenue account, general balance- 
sheet, and statement of electricity generated, sold, eto. 

REVENUE ACCOUNT. 


Dr. Expenditure. £ sd. 
Generation of electricity....... 323 ͤ ( 698 3 9 
Distribution of eleotri dit . 61 19 3 
Attendance and repairs to public lampd oe 25 13 4 
Rut, rates, and taxes . F 152 18 11 
Management expenses, salaries, eto. ...... vM equi dae ee. 303 10 9 
Insurances and dobta e UT 586 4 7 
Balance carried to net revenue account 1,190 13 7 

£2,462 4 2 

A Income, £ s.d. 
Sale of current for lighting and power iex das 2,160 12. 7 
Ditto for public lighting t .. . 18617 4 
Rental of Moters „410 denied 8l 6 10 
Oharging celle ....................... eee N 17 1 6 
Sale and repairs of apparatus, et El . - 16 511 
£2,462 4 8 

BaLANcE-BHEET. 

: Liabilities. £ ad. 
Capital account—amount received ................ 8 32,067 0 0 
Sundry creditors ....... CCC 339 17 3 
Balance at credit of net revenue account —!À 4217 3 
Sinking fund account .. ...................... €— . 2,601 0 3 
e fund account t q — "à E 50 9 3 
Balance due to treasurer................... 3 . 8322 18 11 
£35,424 2 11 

Or. Assets. £ ad. 
Capital account—amount expended for work 29,558 17 10 
Stores on band,... kaa 3 11 8 
Sundry debtors for current supplied, eto.................. .. 901 8 6 
Securities held st cost price . 2,405 6 10 
Interest paid in advanoe . . . . 7 15 10 
Balance on deposit and in hand  ............. — —— 2,549 2 3 

£55,424 2 11 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in Ros Susa e EN RS N na 175,175 
: Public lamps .. 12, 
Quantity sold{ private Mae ae 147.868 160,944 
Qaantity used on works...... ———— M € N 1,610 
Total quantity accounted for C 168.514 
Quantity not accounted for . . 5659 
Total maximum supply demanded (kilowatts) ) . " 185 
Number of public lamps: 10 arcs, 27 incandescents. 
DEVONPORT ELECTRICITY ACCOUNTS. 
The accounts of the above electricity undertaking for 


the year ended March 31, 1904, show a capital expenditure 
to that date of £96,130. Abstracts of the revenue 
account, balance-sheet, and electricity generated, sold, eto, 
are appended, 
REVENUE ACCOUNT. 
r. Expenditure. 

Generation of electricity . — MEG 
Distribution of electricity | 
Attendance and repairs to public lamps ........ (n 
Rente, rates, and taxes ........ Tt QUA CURE u 
Management expenses, salaries, etc. .................. PR 
Law charges T" e 9 
Insurances VVV 5 
Discounts allowed . m ; 
Balance, being gross profit for yea. 


88 888822 
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£12,710 15 0 
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. Income. £ s.d. 

By sale of current .......... UE UN — es 12,312 3 8 
Sale of ashes and old material ............. —— — 10 10 1 
Sale and repair of cables, fittings, eto. . . 215 0 1 
Repairs to public lamps . . . . arenei 418 8 
Rents receivable ............... . —— MÀ 68 1 0 
£12,710 13 6 

ur BALANCE-SHEET. 

Dr. Liabilities. £ sd. 
Mortgage debt .............. 0 er Rod F e ues Cie perd ds 102,832 3 6 
Floating liabilities .............. eee . . q . 3,695 15 2 
Balance being excess of asset . r 3,356 1 8 

£109,881 18 3 

Or. Assets. £ ad. 
Capital expenditure . e .—. .. 96,180 17 1 
Stock redemption fund ................ CC 4,475 11 7 
Floating assets q eee e seauecees 3,349 6 2 
Discounts on stock and issue expense . .. 5,926 3 6 

£109,881 18 3 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Qnantity generated in B. T.WIu UU enne 1,504,085 
Quantity sold ........ —Á CCC 1,549,645 
Quantity used on works ......... ...... ——— — 48, 
Quantity accounted fouoůn;,&,rr . . 2 . 1,898 500 
Quantity unaccounted oon. 105,585 
Number of public lampomHLH t . . .. 18 
\ 


BURY ELECTRICITY ACCOUNTS. 


The accounts of the Bury Corporation electricity depart- 
ment for the year ended March 31, 1904, show a total 
expenditure on capital account of £75,489. Appended are 
abstracts of the revenue account, general balance-sheet, and 
statement of electricity generated, sold, etc. 


REVENUE ACCOUNT. 


Dr. Expenditure. £ s.d. 
Generation of electricity. CCC 1,787 19 6 
Repeirs and maintenance .......... —M—— --. 278 4 
M ment expenses F 666 17 3 
Debate eae sd cxecdouservaceutesgies 590 8 3 
Fable lamp 104 4 8 
Miscellaneouunn ss â . . . 1,181 11 2 
Amount carried dow tc net revenue account ............ 3,495 7 4 

£8,104 16 6 

. Income. £ s. d. 
Sale of current - private consumption .................... 6,581 14 3 
Ditto tramw-Wayoouhõnn %%% é ee 422 15 9 
Ditto public lighting ..................... erem . . 599 16 8 
Rental of metere, otoʒo—lꝑßHB U . . 158 9 1 
Ditto motors, t”... 236 5 8 
Private oonstructiocnk½ . 2 4 97 17 1 
Inden!!! YES Y EN CAY Qa Fa UOS Pit due - 8 0 0 
£8,104 16 6 

BALANCE-BHEET. 

Dr. Liabilities. £ s. d. 
Loans on mortgagge . . 45,829 0 0 
Sundry its, . 2,645 16 9 
Cash owing to bank . 2. 19,912 4 10 
Sinking fund, less loans paid oft ....................—.......... 3,122 18 10 
Debt extinguished ..................... eere uw. 4346 0 0 
Balance, being income beyond expenditure.................. 565 16 6 

. £76,419 16 11 

Cr. Assets. £ s.d. 
Amount expended on capital account . 72,080 0 4 
Sundry debtors for current, etc. , supplied 2921 0 1 
Stock of stores —— . 1, 418 16 6 


£76,419 16 11 
STATEMENT OF ELECTRICITY GENERATED, Soup, ETC. 


Quantity generated in B. T. unit . . 731, 183 
Publis lamps ........................ 54 664 

Quantity sold | Tema 8 99 020 672, 911 
Private consumers by meter 550,617 

Quantity used on works ....... CC -. 15,675 

Total quantity accounted for. q ett . 688,586 

Quantity not accounted fol& ni e ẽ 4 42 597 

Total maximum supply demanded (kilowatts) ............... "e 487:5 


Number of publie lampe: 34 arce, 18 incandescenta. 


Folkestone.—The Earl of Radnor (lord of the manor) has been 
asked, unsuccessfully, by a deputation of the Town Council to with- 
draw his objection to the overhead system. In view of this decision, 
Mr. Merz, the expert employed by the Council, recommends the 
'* G, B.“ contact system, : ; | 


COMPANIES’ MEETINGS AND REPORTS 


UNITED RIVER PLATE TELEPHONE. 


The ordinary general meeting of the Company was held on the 19th 
inst. 

Mr. J. Irving Courtenay, who presided, stated that it was reoog 
nised by everyone that Argentina was advancing in every direction, 
and that, with the good government now seemingly assured, no 
country had better p ts of continued prosperity. The list of 
subscribers had increased by 800 during the year ended March last, 
end the improvement for the two months since completed was at a 
still higher rate. Sundry creditors were £1,000 more, moet of which 

ad since been paid. A sum of £10,000 had been put aside for 
renewal of plant, while a further sum of £15,000 had been placed to 
the reserve fund. On the credit side of the balance-sheet the addi- 
tional outlay on capital account for the year amounted to £48,925, a 
considerable portion of which had been required in connection with 
rew subscribers. There had been a large expenditure on underground 
plant and the extension of lines in the provinces. The final position 
was an available sum of £7,600 more than last year, out of which the 
directors recommended a dividend of 8 per cent. 

The report was adopted, and the resolution increasing the capital of 
the Company by £60,000 further shares was carried. 


CAPE TOWN CONSOLIDATED TRAMWAYS. 


The third ordinary general meeting was held on tke 19th inst. 

Baron Emile B. D'Erlanger, who presided, said that the amount 
owing to the Company by the Campe Bay Tramway Company and the 
Ospe Marine Suburbs, Limited, was now £57,000, as compared with 
£58,802 last year. The dividends receivable, inatead of being £14,237, 
were now £22,000—a substantial increase—and the cash at bank was 
£9,973, as against £10,000. The amount owing to the Oranjezicht 
Estate rt ert had been reduced from £37,750 to £19.941, On the 
debit side of the profit and loss aocount the interest on debentures 
amounted to £27,020, as against £10,000 last year, the interest having 
been paid on the whole of the year under review. He was fully oon- 
fident, now that Chinese labour had been authorised, that the mining 
industry would revive, that it would bring & large white population 
into South Africa, and that the whole situation in the Transvaal and 
the Oape would be changed. 

The report was adopted. 


ELECTRIC AND GENERAL INVESTMENT. 


The report for the year ended May 31 shows a gross profit of 
£215,805. After 1 all general char and the interim 
dividends already paid on the preference and ordi shares, and pro- 


viding for the proportion of the final dividend accrued on the prefer. 
ence shares to May 51, there remains a net balance of £6,813. The 
directors recommend a dividend of le. per share, making, with the 
interim dividend, 10 per cent. for the year. The balance of £5,813 is 
to be placed to the provision for contingencies, raising that fund to 
£41,575. The trustees for the founders’ shares reserve fand propose 
to distribute to the holders of such shares a sum of £10 per share. 


WEST AFRICAN TELEGRAPH. 


The ordinary ee meeting was held on the 16th inst. The 
Marquis of Tweeddale presided. The gross revenue for 1903 amounts 
to £62,514, including £1,321 for interest on reserve fund investments, 
which makes £61,193, t £70,399 in 1902. The decrease is 
stated to be due to the justment of the proportions of the South 
African joint purse, of which they now received a smaller share than 
heretofore, and to the loss of traffico with the French stations which 
has been taken over by the French Government under the arrange- 
ment explained at the last meeting. The withdrawal of the French 
stations from their system has also caused a considerable reduction in 
the items of expenditure under 1 every head. The adoption 
of the report was seconded by Sir Henry O. Mance, and agreed to. 


NEW COMPANIES REGISTERED. 


London Electron Works Company, Limited. —Capital, £26,000. 
Object : to acquire and take over as a going concern the business of a 
metallurgist and electro-chemist now carried on by A. de Back at 
Regent’s Dock, Horseferry-road, Limehouse, as the London Electron 
Works Company; and to carry on the business of ironmasters, founders, 
metallurgista, electrica] and electro-chemical engineers, ‘etc. 

Motor Agencies, Limited (Edinburgh). — Capital, £5,000, 
Objects: to carry on all or any of the businesses of motor agents, 
manufacturers of and dealers in all kinds of motors, motorcars, eto. 

` Simpson Automatios, Limited.—Oapital, £2,000. Objects: to 
acquire and turn to account patents for ventilators and automatic 
machines generally, and to carry on the business of engineers, manu- 
facturers of fire-alarms, ventilators, tubing, telephones, and electrical 
and other appliances, eto. 

Gratze Patents and Engineering Syndicate, Limited,— 
ee £5,000. Ojects: to carry on the business of manufacturers 
and repairers of and dealers in magnetic or other speed indicators, eto 

Sociedad Hidro-Electrioa Del Ter.—A contract has just been 
entered into between the Count Ramon de Berenguer, of Gerona, 
Spain, and Mr. W, T, McCaskey, York House, Norfolk-street, Strand, 


! 
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London, England, under the terms of which a company with tho above Almeria-—The Harbour Commissioners require a motor launch. 
title is to be formed to develop a water power of 1,500 h.p. on the | The estimate is 29,000 pesetas, and the deposit feque 1,450. Par- 
River Ter, province of Gerona, Spain, and to distribute the force for | ticulars from the Secretary of the above. Tenders by July 6. 


lighting and other industrial p cs to Gerona, the capital of the _ EE - ich 

i . . 

Vicinity. The capital of the company is to be 5,000,000 of pesetas, | Tenders to Mr. J. E. H. Sergeant, clerk, Alford, by 28th inst. 

being 1,500,000 pesetas of series A, or preference shares, and E 

1, 000 pesetas of series B," or ordinary shares. All the machinery - € 5 a ior bs pii ni 
tus and i ill urchased , W. T. McC ion of two tramway swi rds. , etc. tain 

York House, Lo ig W e from the Town Olerk. Tenders by noon on July l. See advertise- 


Liens Registered. meni: ccm 
Radcliffe (Lanos.).—The Urban District Oouncil invite tenders for 
D igi, 5 3 e 1 eer gm the supply of direct-current eleotricity meters, Specifications, etc., 
ind s 5 Ds shored the Sapan aa king and mey be M from Mr. S. Mille, Council Offices, cliffe. Tenders 
erty, present and future, including uncalled capital. Trustees . er 
under deed of Der. 30, 1903: Lord Arhar Butler, 7, Portmas-squaro, | , Lale of Thanet.—The Electric Tramways and Lighting Company, 
W., and J. S. Austen, 68, Dashwood House, E. O. Limited, invite tenders for 12 months supply of electricity meters, 
Provincial Tren wAyS Company 6 May 27 of 5 eto., may be obtained from the Manager, Power Station, 
10 t. Peter's, Kent. 
2125000. Property — N 5 3 and Stourbridge.—The Urban District Council invite tendera for the 
property present and future. No trustees. supply and layiog of electric mains. Ng rur eto., may be 
Headley Limited (Electricians, Truro).—Issue on June 1 of obtained of the Electrical Engineer, Town Hall, Stourbridge. Tenders 
£1,000 debentures, part of a series created May 12, 1904, to secure by noon on July 8. See 5 Navigation invite tenders f 
£2,000 charged on the company's underteking and property, present | , Glasgow. — The Trustees of the Olyde M citu a 8 or 
and future, including uncalled capital, No trustees, No previous | two electric 32-ton coaling hoists for Clydebank . Specification, 
issue of same series. i os may o 19 — on July 25 . Baxter, 16, Robertson - street, 
Gloucester Railway Carriage and Wagon Company, Limited. | "2440". en, ente m 
Issue on June 8 of £3,100 debentures, part of a series created May 92, | , Houmslow.—The Aom 7 oe 3 5 5 
1900, to secure the amount of the nominal capital for the time being, | invite tenders for the supply of electricity meters. lo Fin qnis "à 
charged on the compeny’s undertaking and property, present and | ™4Y uires or E sepia ie 2 : hi Enright, 68, Lincoln's-inn- 
future, including uncalled capital. No trustee. Total amount | fields, London, W.O. Tenders by July 4. ers 
previously issued of same series, £217,822. Maidstone.—The Electricity Committee of the borough invite 
Automobile Proprietary, Limited (London, S. w.) Trust deed, | tenders for the supply and delivery of coal to their electricity works, 
registered June 13, for £22,600 debentures. Trustees: Colonel | Fair Meadow, San ator ee Specifications, etc., 
H. C. L. Holden, St. John’s-park, Blackheath, and Sir J. H. A. | may be obtained from the Borough Electrical Engineer. 
Macdonald, of Edinburgh. Oharged on leasehold premises in Picoca- | — Erith.— The Urban District Council invite tenders for (1) rails, 
dilly and Down-street, W., and all other assets for the time being, | fishplates, and bolts ; (2) p Pay construction. Specifications, 
including an uncalled capital. l etc., may be obtained from Mr. C. H. ry, Oouncil Offices. Tenders 
Railway and General Engineering Company, Limited | by 12 noon on July 11. See advertisement jn last issue. 
(Nottingham).—4A trust deed, dated May 25, 1904, to secure 35,000 Suakim.—The Public Works De tment require tenders for 220 
44 per cent. firet mortgage debenture stock, has been registered. | miles of galvanised wire, 1,100 yards ditto, 1,600 screws aud bolts, 
Property charged—freehold land, foundries, and other premises at | 6,000 insulators, 1,500 creosoted fir br, dp poles, and 3,000 oak 
Sneinton, Notts, and mines and minerals under part of such land | poles, to be delivered at Suskim between Oct. 1 and Dec. 1. 


(subject to any rights of the owner or lessee of mines and minerals Mancheater.—The Highways Committee invite tenders for laying 
under the other part of said land), and the . general assets, underground telephone pipes (Contract No. 10), with other appur- 
present and future, inoluding uncalled capital. tees: Bir William | tenant works. Specifications, etc., may be obtained at the bity 
Blain, The Park, Nottingham, and E. Parry, Woodthorpe Grange, | Sarveyor's Office, Town Hall, Manchester. Tenders by 10 a.m. on 
Nottingham. July 11, 


Aston Manor.—The Corporation invite tenders for the supply, 


CONTRACTS FOR ELECTRICAL SUPPLIES. | ray tJ obtained from Mr. T. J, Ballard, Electricity Works, Oester 


IER street, Aston Manor. Tenders before 12 noon on July 28. See adver- 
Utrecht. —The Municipality require tenders for the ereotion of a | tisement. 
central electricity station by July 2. Exeter.—The Corporation require (A) alternative tenders for a 
Heston and Isleworth—The Council invite tenders for electricity | 200-kw. triple-expansion engine, traction generator, condenser, etc., 
meters, Tenders by July 4. See advertisement in last issue. or a turbo-generstor and condenser; and (B) a 200-kw. two-phase 
Amelia (Perugia, Spain)—The Municipality require tenders for nerator, switchboard, etc. Tenders by July 1. See advertisement 
an electric light installation. Tenders by Aug. 18. n last issue. 


Rochdale. — ; ; ; Edinburgh.—The Corporation invite tenders for the supply of a 
switch boards. 1 PR ee V screw. outting lathe 10ft. bed, 9in. centres, and a 4-h.p. electric motor 
Rochdale.—Tenders are invited for the supply and g of high for driving lathes, etc., at the fire brigade workshops, Lauriston-place. 


layin dan. s : 
and low tension feeder cables, eto. Tenders by July 5. Bee advertise- Sagat ig er etc., may be obtained from the Firemaster, Tenders 
ment. y 29th inst. 


: : Stepney.—The Electricity Committee invite tenders tor the supply 
Edinburgh.—The Council require tenders for cables for the year ^ 
ending May 15, 1905. Tend aby June 27. 8 lvertisement in | during the year of ampere-hour meters, demand indicators, arc lam 


last issue carbons, tig 62i miy be 15 Eo m Win, 0. P. 
| j t, tec y T . 
Rochdale —The Corporation invite tenders for the supply of a 1 prre pe SBOGEE ug em 


5 oynama: Fenders op Joly X. Boe advertisement. ii Birmingham. The Corporation invite tenders for the supply of 


" : : 80,000 tons of coal to the works of the electricity department, for 

Radoliffe,—The surveyor has been instructed to obtain revised | delivery between Aug. 1, 1904, and July 31, 1905. particulars can be 
tenders from the firms who tendered previously for the special tramway | obtained at the office of Mr. R. A. Ohattock, M.I.E E., 14, Dale-end, 
poa | —H———— 55 

. Fanoras.—2ine Borough Vouncil require tenders for NN St. Panoras.—The Borough Oouncil invite tenders for the suppl 
covered, armoured cables and (2) arc lamp carbone, Tenders by 28th | and erection of main switchboard at the King’s-road bea n 
inst. Zee advertisement in lest itsue. Camden Town, N. W. Specifications, etc., may be obtained at the 

Penrith.—The Council require tenders for oil or gas engines, | offices of the Electricity Department, 57, Pratt-street, N.W. Tenders 
dynsmos, switchboard boosters, storage battery, and maine, Tenders | by 12 noon on July 19. See advertisement. 
by July 5, See advertisement in last issue. Great Yarmouth.—The Education Committee invite tenders for 

Talavera de la Reina (Province of Toledo, Spain) -—The | installing tbe electric light at the following schools at Great Yarmouth : 
above municipality require tenders for public lighting by electricity | Nelson (girls). St. George's (girls and infanta). St. James's, Northgate, 
from July 1, 1904, to Dec. 51, 1908. and E Specifications, etc., may be obtained at the office of the 

Madrid.—The Public Works Department invite tenders for the | Borough Surveyor. Tenders before noon on 27th inst. 
concession of an elevtric tramway in Bilbao, including supply of Ealing.—The Council invite tenders for the supply to their elec 
material and rolling stock, by July 6. tricity works of best cylinder oil, crank-chamber oil, paraffin, engi 

^ Quantanamo (Cuba).— Tenders are required for the establishment | oil, mutton cloths, best rope waste, stoneware pipes, and cement, Par f 
and working of a telephone system. Deposit, 200dol, Particular | ticulars can be obtained from the Business Manager, Electricity Depart 
from Direction Générale des Communications, Havana. l ment, Town Hall, Ealing. Tenders by noon on July 1. 

Batley.—The Corporation invite tenders for the supply and delivery Belfast.—The Harbour Oommissionera invite tenders for supply, 
at their electricity works, New Ing Fields, of 1,000 tons each of nuts | erection, and setting to work on the Queen's Quay, Belfast, of two 
and slack coal. Particulars may be obtained on application to Mr. | portable electric gantry cranes, each suitable for a working load of four 
S. Derwen Jones, resident engineer. Tenders by noon on July 2. tons at a radius of 50ft. Specifications, etc., may be obtained on 

Loughborough.—The Gas and Electric Lighting Committee invite | application to the Harbour Office. Tenders by July 11. 
tenders from manufacturers for electric cables (including laying), Manchester.—The Electricity Committee invite tenders for the 
switchboard, steam, feed, blow-off, and other piping, and feed pumps, | supply of direct-current motors, motor starters, low-pressure cables, 
including erection, by 25th inst. See advertisement in former issue, sable troughing (iron and wood), service fuse boxes, bitumen, and box 
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compound, Specifications, etc., may be obtained from the Secretary, 
Electricity Deparment, Town Hall, ester. Tenders by 30th inst. 

Manchester.—The Electricity Oommittee invite tenders for the 
supply, delivery, and erection at their Stuart-etreet generating station 
of cast-iron plates, etc., in gangway to condenser bay, engine-house 
No. 1 ; silencer and drain-tank in yard, and gangways iu boiler-house 
No. 2. Specifications, ete., may be obtained from Mr. F. E. Eughes, 
Electricity Department, Town Hall, Manchester. Tenders by 30th 
inst. 

Handsworth.—The Urban District Oouncil invite tenders for the 
supply aud delivery of the following in connection with the electric 
lighting: (4) water-tube boilers ; (5) engines and dynamos ; (6) over- 
head hand travelling orane ; (7) storage battery ; (8) aro lamps and 
posts; (9) switchboard and boosters. Specifications, etc., can be 
obtained from Mr. H. Ward, The Council House, Handsworth, near 
Birmingham. Tenders by July 11. 

Derby.—The Oorporation invite tenders for the making, erecting, 
setting to work, and maintaining in good order for twelve months on 
the site of the intended pumping station, of various machinery, includ- 
ing an electric light installation, consisting of compound high-speed 
engine and dynamo and sundry fittings, etc. Specifications, etc , may 
be obtained at the office of Messrs. James Mansergh and Soos 
b, Victoris-street, Westminster. Tenders by noon on July 13. 

Greenwich. —The London n Oonnoil invite tenders for the 
supply, delivery, and erection of three 3-ton eleotrio travelling jib 
cranes and two electric locomotives upon the wharf of the electricity 

erating station now being erected by the Oouncil at Greenwich. The 
Jib cranes will be operated by three-phase alternating currents, and 
the locomotives by direct current. Certain parts of the locomotives— 
vis., the motors, controllers, wheels, and axles—will be delivered to 
the contractor by the Council. Specifications. etc., may be obtained 
s ex 3 Hall, Spring gardens, S. W. Tenders by 10 a m. on 

y 

Reichenberg (Austria Hungary). — The project for the eet«blish- 
ment of a central distributiog electric power snd light plant iu the 
Reichenberg land distiiot has taken definite form. Tbe territory 
included is about 10 miles square, and 24 towns and villages have 
joined ia the movement and subscribed to the capital stock. Some 
10 more are expected to join. The population of the district, exclusive 
of Reichenberg, is about 60,000. Stock is subscribed at present to the 


amount of £40,000, and this it is proposed to increase to £80,000. 
The principal purpose of the corporation will be the distribution of 
electric light and power, with the possibility of installiog and working 


& system of suburban electric tramways. Tramway and light franchises 
for the city of Reichenberg are at present owned by private corpora- 
tions, and at their expiration it has heen generally sl ar that the 
city would take over and conduct the enterprises. Negotiations are 

nding, however, which may change the situation in this respect. 

mmunicstions regarding y guid etc., may be addressed to 
directors Alfred Ginskey, Maffersdorf, and Dr. Richard Pirk), 


Reichenberg. 
RESULTS OF TENDERS. 


Cardiff.—The tender of Oowans Limited, Manchester, at £783, has 
been accepted for a sub-station switchboard for the docks. 

*Yarmouth.—The Town Council have accepted the tender of 
J. Baker and Oo., Rotherham, for 50 tram tyres at 30s. each. 

Erith.— The Urban District Council havo accepted the tender of 
Meesre. Friday and Ling, 15, The Nursery, E ith, at £2,200, tor 
extensions to the generating station. 

Warrington. —The Corporation have &oceptel the tender of Mr. 
J. A. Ewait, Warrington, at £2,935. 15e. 8d., for the supply, delivery, 
and laying of steel rails, paving, et:., forming permanent wey. 

Walsall —The tender of Messrs. Bumsted and Chindler for con- 
structing and erecting an electric motor and ventilating fan in the 
engine-house at the generating station, at a cost of £60, has teen 
accep 

Watford.—The Urban District Oouncil have accepted the tender of 
G. and J. Weir for the supply of one tandem compound Weir feed 
pump, complete with suction and discharge valves, for the sum of 
£183. 88. 

Chester,—The Town Council have re eived the following tenders: 
J. B. Orawford and Son, at £39. 10s., for painting the tramway poles ; 
Babcock and Wilcox, to supply and fix three chain-grate mechanical 
stokers for £400. 

Dover.—The Town Council have accepted the tender of W. Cory 
and Sons, 52, Mark-lane, E.C., at 18s. 51. per ton, for eupply to their 
electricity works of best large Welsh smokeless steam coal (about 4,020 
tons) for 12 months. 

Natal —Mr. A. G. Knight, electrics] engineer, 10. Bullen-s‘reet, 
Walmer-road, P.rt Elizibeth, has obtained the contr ct for the iost«l. 
lation of el: c io light in the new administrative offices for the Port 
Elizabeth Harbour Board. 

Royton.—The District Council have accepted the following tenders : 
Underwood sud Bro., of Dukintield, at £41,000, for constructing 
the tramways for Royton aud Shaw ; tbe Brush Electrical Eogineering 
Company, at about £7,700, for the overhead equipment ; W. T. Glover 
and Co., of Manchester, to supply and lay the cables for the tramways 
for the sum of £5,636. 14s. 2d. 

Wolverhampton.—The Lighting Committee have accepted the 
following tenders: Belliss and Morcom, of Birmingham, and the 
Electric Construction Corporation, of Wolverhampton, for the supply 
of a 300-kw. steam generating set, amounting to the total sum of 
£2,374; Mr. H. Gough, of Wolverhampton, at £143. 18s. 6d , for 
supplying and erecting coal bunkers at the electricity station. 

Southampton. — The 5 have accepted the following 
tenders ; North-Eastern Steel Oompany, Middlesbrough, at £5. 9s, 6d. 
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d ton, for rails, fishplates, and snchor-joints ; E. Allen and Oo., 
beffield, at £9 per ton, for tiebars; Hadfield's Steelfoundry Company, 
Sheffield, at £27. 104. per pair for points, and £12 each for crossings ; 
Ibbotson Bros., Sheffield, at £16. 2 6d. per ton, for bolts àud nuis 
Radoliffe.—Tho Electricity Committee have accepted the tender «f 
the Lorain Steel Company for special tramway track work required at 
the junctions in Spring-lane and Ainsworth-road, and Oallender's 
Cable and Construction Company to lay services to consumers’ 
premises as required by the electrical engineer at schedule prices. 
Maidenhead.—The Council have received the following tenders for 


& cable: 

Oallender’s Cable and Construction Compeny* ............... £179 5 0 
Henley’s Telegraph Works Company ....... ——— € 180 0 O 
W. T. Glover and: Oo; ———————————— 185 0 0 
Oallender's Cable and Construction Comi any ............... 183 15 0 
Siemens Bros an E. Weeds. J adus Ue dia ia ngu. 185 0 0 
British Insulated and Helsby Cobles, Limited =...” 18710 C 


Recommended for accept unce, 


BUSINESS NOTES. 


TRACTION. 


- Colne.—The first electric tramoar between Colne and Trawden made 
a successful trip on Wednesday week. 

Shomeld.— On Monday week, 27th inst., the Carporation's new 
generating station at Neepeend will be opened. 

Exeter. — The Tramway Committee have recommended the 
acceptance of a tender to construct and equip 54 miles of tramlincs 
for £42,055. 

Kidderminster.—Tbe Town Oouncil have passed a resolutio 
expres:ing a ho] e that the tramway to Bewdley would be oonatructe t 
without further delay. l 

Perth.—The Tramway Reconstruction Committee have agreed o 
recommend the formation of a single line with a turn-out in preferepoe 
to a double line at High · atreet Port. 

Aberavon.—A sub-committee has been appointed to meet the 
deputation of the electric tramway syndicate to discuss a system from 
Aberavon to Taibsch and the beach. 

Wolverhampton.—aA satisfactory trial trip has been made on the 
tramway track to Wednesfield. The Tramway Committee have taken 
premises for the purpose of a tramway waiting-room, 

Acton.—It is reported that the electric train service between M. | 
Hul Park and Park Royal, and Twyford Abbey and Harrow, has been 
considerably improved, and trains now run balf-hourly... 

Bolton.—The Corporation Tramways Committee håve decided to 
discontinue the issue of woikmen's weekly tickete. Daily tickets will 
still be availab!e, however, and the time extended to 8 p.m. 

Aberdeen.—On Saturday evening a trial run was made in one of 
the cirs on the Deeside section of the Aberdeen Suburban Tramways. 
The car left the tramway depót at Mavnofield and was run as far as 
Bield: ide. 

Blackburn. The traffic returns for the week ending June 10, 1904, 
show that during that period 184,301 pessengers were carried on the 
Blackburn Corporation tramweys, an increase of 56,554 passengers over 
the corresponding month last year. | 

Hipperholme.—The Halifax Tramways Committee are considering 
whether to oonsziuct the tramways from Brighouse to Bailiffe Bridge 
at onc: or defer it until next spring. Au extension from Bailiffe 
Bridge to Hipperholme is suggested. 

Pontypridd.—The British Electric Traction Company having 
declined to accept £4,644 as the purchase price of the old tramws 
undertaking, the matter has been left in tLe hands of Mr. Bramwell, 
Mr. Hamilton (Leeds), and the clerk. 


Wednesbury.—Last wek, in accordance with notices issued by 
the South Stafford hire Tramways (Lessee) Company, Limited, the 
steam cars travelling on their routes between Wednesbury and 
Darlaston and Wednesbury and Dadley were withdrawn. 


Lowestoft.—The last report of the Tramways Committee shows 
that the total receipts since the commencement to 16th inst. amount 
to £8,412, the total number of passengers carried was 1,871,270, total 
mileage run 235,776, average rec pts per car per mile 8˙5d. 

Darlington.— On Saturday a through electric car service: between 
Cockerton and Eastbourne was established at Darlington. On thie, as 
well as on the Harrowgate-hill route, where the cars ran from the 
Market-place, many passengers travelled, the total being estimated at 
12,000 

Luton.—The Limbury Parish Council have asked the Luton Town 
Council to continue the tiam system as fur as the borough boundary 
near the Bissot Windmill. The question of the Wellington-street route 
is to be considered and decided upon by the whole Council sitting in 
committee. ` 

Warwick. — Messers. Glover and Sons, of the Packmores, Warwick, 
have been given the contract to sapply the steel for the British Electric 
Traction Oompany’s power house nesr the Emscote canal bridge, which 
ie now in course of construction, The fouadations were laid a fort- 
night since, i 

Ashton and Stalybridge Tramways.—The through running of 
tramcars over these two tramways has been interrupted owing to want 
of agreement as to the division of fares between the two authorities— 
i, the Ashton local authority and the Stalybridge, Mossley, Hyde, 
and Dakinfield Joint Electricity Board, . 2E 


eel —e— ROC CM a 


.910 


THE ELECTRICAL ENGINEER, JUNE 24, 1904. 


Thornaby.-—At the last meeting the Mayor explained that the 
clauses in the Bill of whioh they were in favour had been passed by 
the House of Commons, He considered they had secured the equiva- 
lent of a gift of £10,000 in Console. They would receive a minimum 
of £280 a year, which was equal to a rate of 2d. in the £. 


Stockport. —At a meeting of the shareholders of the Stockport and 
Hazel Grove Tramways Company laet week it was decided to leave the 
directors to carry to an end the negotiations with the Stockport Oor- 
poration Tramways Committee relative to the proposed sale of the 
undertaking to the Oorporation, referred to in our last issue. 


Elbe Tunnel.—The Hamburg Senate has voted favourably upon a 
project for a tunnel under the Elbe, in which it is pro 
struct through the tunnel an electric '' tube railway, chiefly for the 
benefit of the workmen connected with the shipyarda and other 
establishments on the left bank. who mostly live on the right bank. 

Huddersfield —The following is a summary of the statement of 
receipts for May: traffic receipts, 96,827. 2s. 10d. ; parcel tickets, 
£6. ls. 3d.; scholars’ tickets, £18; miscellaneous receipts, £7. 
16s. 4d.—total, 85 859. Os. bd. Miles run, 144,386; passengers 
carried, 1, 062, 685. The receipts showed an increase of £484. 10a. 04d. 

Egyptian Delta Light Railways Co.—4An extraordinary general 
meeting of this company will be held in London on the 5th prox. for 
the purpose of considering resolutions authorising the proposed purchase 
of the Metropolitan and Cairo-Helouan Railway, aud the increase of 
n oe Er the company by the creation of 11,103 preference shares 
o each. 


Warrington. —A proposal is on foot for establishing an electric car 
service between Manchester and Warrington. Mr. J. J. Webster, the 
engineer appointed by the Corporation to superintend the widening of 
Warrington Bridge by the erection of cantilevere, has been instructed 
to prepare estimates and quantities for the work preparatory to tenders 
being invited. 

Leeds.—The very heavily loaded tramlines in Briggate, between 
Boar-lane and Oommercial-street, were. smartly relaid between 
midnight on Saturday and the time of the firet car on Monday, the 
Sunday traffic being diverted via Vicar-lane. Over 300 men were 
amp oyod, and everything was finished, including the laying of the 
wood block paving, by the afternoon, 

Birmingham. —The Tramways Committee of the City Council and 
the Aston Corporation having agreed upon terms upon which cars 
should run to and from Aston, through cars commenced torun between 
Steelhouse-laue and Aston Oroas at 1d. fares on Thursday week. The 
opening of the new tramway route from Birmingham (Navigation- 
street) to the Ootteridge, King's Norton, was fixed for yesterday. 


Croydon.—The by-laws relating to tramways are to be amended, in 
order to enable a detinite excees number of passengers to be carried ia 
wet weather. A farther sum of £10,000 beyond the amount already 
sanctioned is required in connection with the reconstruction and equip- 
ment of the tramways, which sum iocludes £7,164 for the purshave of 
the 10 bogie care, and application will be made for eanction to a loan, 


Dundee,—The result of the past year's working of the tramway 
system shows that the gross receipts amounted to £44,437, and the 
working expenses, including maintenance of lines, to £28,420. After 
meetiog interest, sinking tund, depreciation, etc., a surplus of £1,237 
has been carried to th» credit of the suspense account. The gros 
receipts, compared with those of last year, show an incrcwe of 
£2 432, an increase in passengers of 781,058, and an increase in 
mileage of 34,290 miles. 

Derby.—The Osmasion-road tramway route is nearing completion, 
and last week a number of the old cars were placed on the line 
and commenced carrying engers. The work of laying the new line 
in Midland-road and London-road is proceeding, and substantial 
progress bas been made. Oa the Normanton-road the overhead elec- 
trical apparatus has been erected, snd the electric lamps fixed on every 
alternate standard brilliantly light up the thoroughfare. The overhead 
wires have also been fixed in Burton-road. 

Yarmouth.—The monthly returns from May 5 to June 2 shows 
that 97,654 passengers were carried at 1d. and 9,477 at 2d., the receipts 
being £493. 14s. 3d. The aggregate returns from April 1 to date 
were: receipts, £758. 17s. 8d. in 1903 and £814. 9s. in 1904, an 
increase of £65, lle. 40. The average daily receipts showed an increase 
of 17s. 74d. The, borough surveyor is preparing levels and specifica- 
tions for the approval of the Board of Trade of the new liner, and 
especially in regard to the Gorleston tramways. 


Ilford.—The report on the first year's working of the electric tram- 
ways shows that 5,274,025 pa singers were carried ; the receipts were 
£23,217. 178. 9d., or about £7,C00 more than the committee ert'- 
mated. There was a balance of £4,570, which it is propoel to 
devote to a suspense account. The motormen and conductors are to 
be paid 4d. per hour extra and a bonus of 10a. per quarter, entitling 
them to a farther 4d. per hour, for freedom from accident. The com- 
mittee will also consider the question of reducing fares. 


Heaton Norris.—The Manchester Corporation are prepared to 
advance the amount required for the purchase of the tramways under- 
taking within the Couucil's district at 34 per cent. Application is to 
be made for sanction to borrow £1.000, under the provisions of 
Section 19 of the Manchester Corporation Tramways Act, 1899, and 
Section 20 of the Tramways Act, 1870, for the purpose of providing 
for the costs and cha- ges already, and to he hereafter, incurred in 
relation to the acquisition of the tramways within the Council’s 
district. 

Dundalk.—It is reported that the Duudalk aud Blackrock tramway 
scheme has now a reasonable chance of being carried to a successful 
conclusion. The promoters of the local tramway and lighting scheme 
have entered into a contract with the Industrial Engineering Company, 
of the Newton Ironworks, Hyde, to put down s complete equipment 


d to con- 


for the tramway and lighting purposes. Mr. Harrison Jones, of the 
firm of Rotter and Jones, Westminster, has recently been in Dundalk 
in the capacity of consulting engineer. The prospectus of the Dandalk 
scheme will be ready for issue in a few weeks. 

Glasgow.— A resolntion that the Corporation disapprove of the 
action of the Tramways Committee in denying citizens the right of 
employment because they are physically unable to conform to certain 
standards of height, and of denying employment to those citizens who 
are over 45 years of age, has been remitted to the committee to give a 
report as to whether there was an age and height limit for men. The 
annual statement shows a gross revenue of £724,851, leaving & net 
profit balance of £80,737. after paying £139,644 for renewal end 
depreciation and another £62,000 for special depreciation. 


Bath.—The Bath Rural District Council have received a letter from 
the Board of Trade with reference to the su regulation for the 
electric trams stating, with regard to the suggestion that the brake 
power must be of sufficient strength to stop the car on the steepest hill 
over the system within four cars’ length, that they would amend the 
clause to include the provision of a slipper or other track brake 
approved by the Board for use on the rail, On the suggestion for an 
automatic arrangement to release the wheels if they commenced to 
ekid, the Board were advised that it would not be practicable to adopt 
such an arrangement. 

Newoastle-on-Tyne.—On Saturday the Gosforth Park section of 
the Tyneside Oompany’s tramway system was opened for public use. 
Representatives of the tramway men on Monday interviewed the chair- 
man of the Tramways Committee (Alderman Bsxter Ellie) on the 
question of the men’s grievances. Mr. A. E. Le Rossignol, general 
manager of the service, was aleo present. After three hours’ discussion 
Alderman Ellis promised that the views of the men should be laid 
before the committee at its meeting next week, the men on tbeir part 
sgreeing to suspend further action for the redress of their grievances 
until after that meeting. 

Walsall.—The following particulars respecting the working of the 
tramways during the past two months have been reported. Four weeks 
ending April 30, 1904: number of passengers, 355,345 ; receipts, 
£1.981; car miles run, 46 706 ; receipts per car mile rur, 10:184. 
For weeks endiog May 28, 1904: number of passengers, 360,404 ; 
receipts, £2,026; car miles run, 47,475; receipts per car mile run, 
10:24d. Wages paid: four weeks ending April 28, 1904, £592; four 
weeks ending May 26, 1904, £655. The borough surveyor has been 
requested to report as to the estimated cost of taking up the old lines 
on the Pleck section and laying down double lines, the old setts being 
used as far as expedient iu the construction of such new linee. 


Leamington.—The Tramways Committee last week reported that 
they had considered a letter from the Leamington and Warwick Elec- 
trio Company stating that they feared it was now impossible for them 
to complete the recoostruction of the tramways by Aug. 9 next, aud 
suggesting the desirability of postponing the work till the autumn. 
They also stated that they proposed to apply to the Board of Trade for 
an extension of the time for carrying out the work, and asked the 
Council to undertake not to exercise powers of purchase conferred by 
clause 8 of the Leamington Tramways Order, 1901. The committee 
recommended that the Uounci] intimate that they would not exercise 
their powers of purehase in August next, and would offer no objection 
to one year’s extension of the period fixed by the order. The report 
was agreed to. 

Northampton.—The Town Council have referred to the Finance 
Committee a recommendation, which has been passed, that Mr. Gott- 
schalk, who for many P cda was manager under the tramway company, 
and who has retained the post daring the three years the trams have 
been running as a Corporation concern, should be made general 
manager with control over the whole of the undertaking, and that 
an electrics! engineer should be appointed under him. Also that 
Mr. McMahon, the electrical engineering assistant, who was tem- 
porarily engaged under the direction of the borough engineer pre- 
paratory to and during the installation of the electric system, be 
appointed electrical engineer to the trams with the mansgement of 
the refuse destructor plant, at a salary of £275 per annum, rising to a 
maximum of £300. 

Wood Green,—The electrification of the tramways belonging to 
the Metropolitan Electric Tramways, Limited, is now approaching 
completion. During the whole time of reconstruction the service of 
horse cars has been maintained, with a resalt that something like 14 
million passengers have availed themselves of this service during the 

t year. The first electric car, however, was seen in the neighbour- 
ood of Wood Green last week, and it is understood that the motor- 
men's school for training the horse drivers to the new system of 
traction has now beea transferred from the company's premises in 
Hackney to the electric cars which are running experimentally over 
the lines worked by horse traction. It is expected that the Board of 
Trade inspection will take place by the end of the month, and thata 
service of electric cars will be started immediately after. 


Greenwich.—The London Oounty Council hive decided not to 
proceed further with the application to Parliament ia the present 
session for powers in respect of the construction of a tramway aoro«a 
Blackheath owing to the Borough Oouncil having declined to con. 
tribute towards the cost of widening Shooter'e-hill road. A deputa ion 
is to wait upon the County Council and lay before them an alternative 
proposal for forming a tramway to the Herb-rt Hospital via West. 
combe-hill and the Old Dover-road, a route which in the committee's 
opinion, would offer considerable advantage over that soross Black 
heath, The deputation will also discuss the question of the amunt 
of the contribution — £25,083 —asked from the Council for the purpose 
of carrying out the electrifi ation of the tramway from Greenwich to 
Catford. The Highways Committee of the London County Counc i 
recommend the purchase of the London, Deptford, and Greenwic, 
Tramway Compavy's undertaking for £98,500, 
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Birkenhead.—The third annual report on the working of the Oor- 
poration tramways has been issued by Mr. W. Wyld, the recently- 
appointed general manager. The returns show a steady and satis- 
factory increase compared with the previous year. The passengers 
carried numbered 11, 327, 982, being an increase of 936,947, and equal 
to carrying the population of Birkenhead twice a week through the 
year. The increase of workmen's fares was especially. satisfactory, 
the 2d. tickets showing an increase of 87 per cent. and the 1d. tickets 
an increase of 14 per cent. The total income amounted to £56,075, 
which was an increase of £3,197 on the previous year. The expendi- 
ture, however, showed a proportionately . increase, The gross 
profit after deducting working expenses was £21,325. After deducting 
interest charges and sinking fund there remained a net profit of £1,883. 
No fatal accident has occurred during the year—in fact, since the new 
lifeguard has been in operation 27 million passengers have been carried 
without a fatality. e trial of the covered cars having proved satis- 
factory in every way, it has been decided that another 12 cars be fitted 
with covers in readiness for next winter's traffic. l ; 


Brighton.—It is proposed that the tramways engineer train suitable 
conductors as motormen for service with the tramcars, the training to 
be in the conductors’ own time and at their own expense. The follow- 
ing letter has been received by the Oouncil with reference to the pro- 
posal from the tramways engineer: I regret, however, that I am 
unable to recommend you to entertain the proposal, the principal 
reason being that you have no route at present of an easy gradient on 
which men oould' be put after qualifying generally to operate a car on 
the level; and in my opinion, from my experience, it would be not 
only unfsir to the men themselves in allowing them to attempt a task 
which from the outset is known to be impracticable, but fraught with 
the greatest danger. It could not reasonably be expected that any man 
who might prove himself competent to work & car on the leve] could 
then be taken on to the severe gradients which exist on all your routes, 
excepting Lewes-road. Personally, I have the strongest desire that it 
should be possible for conductors who are physically fit to be able to 
qualify for the position of motormen, but until such time as you have 
reasonable facilities for training the men in proper and safe stages, I 
can only in the strongest possible manner advise you that to attempt 
such a thing under existing conditions would be to court disaster.“ 


Accidents.—In the House of Commons on Tuesday, Mr. Bell 
having asked the President of the Board of Trade whether his attention 
had been called to a recent fatal accident to a child at Jesmond, a 
fatal accident to Joseph Innes st the Manors Station on the 13th inst., 
an accident tq James Hughes on the same date, and an accident to 
Philip Gilroy st the Newcastle Central Station on the 14th inst., all of 
them through coming in contact with the live rail on the electric 
section of the North-Eastern Railway, and whether he would consider 
what steps sre necessary, and what means can be adopted to protect 
such rails upon electric railways in existence, and which may be 
constructed im future, Mr. G. Balfour made the following reply: 
„The Board of Trade have received information from the rail- 
way company in regard -to each of thee unfortunate accidents. 
I may mention that in the last-pamed case the injury appears to have 
been slight, not necessitating absence from duty. I have. ordered an 
enquiry into the-circumstances attending the fatal accident at Manors 
Station, and the report made by the Board’s inspecting officer will 
receive careful oons‘deration.” Two Bootle men, named William 
Matbews aud Patrick Flood, were making their’ way to the Lancashire 
and Yorkshire Railway Compavy's electric power station at Formby 
last week. In crossing the line from Altcar Oamp, Flood struck 
sgainst the live rail, and was killed. His mate, in attempting to 

ull him off, was badly injured. At the subsequent 9 the jury 
fund that the desth of Flood was purely accidental, Steps are being 
eae by the Amalgamated Society of Railway Servants to secure pro- 
ction for the workmen in particular, and incidentally for the general 
ublic, in connection with the live wires on electric railways. The 
ilway Servants suggest the provision of wooden casing rising above 
the top level of the rail. 

London County Council Trams.— Electric cars were run for the 
firat time between Blackfriare and Westminster Bridges and Streatham 
on Sunday. In connection with the erection of the Greenwich gene- 
ratiog station, the Highways Committee recommended on Tuesday : 
(a) That a clause be inserted in the form of contract for the erection of 
the pump-house and coal banker, the provision of a water supply, and 
tbe construction of foundations for the turntables and cranes, and for 
the making-up of road levels for the Greenwich electricity generating 
station, providing for the work to be carried out within 12 months, 
and for a } evalty of £50 a week in respect of the period by which the 
time of completion may exceed the time fixed in the contract, and, 
should the work be completed in less than that time, for the payment 
to the contractor of a bonus at the rate of £25 a week in respect of 
the time between the actual date of completion and that specified 
iu the contract. (+) That the operation of the standing order, which 
requires that all tenders where the estimated expenditure exceeds 
£500 shall be opened in the Council by the chairman, be suspended so 
far as regards tenders for the execution of the work referred to in the 
foregoing resolution ; that the chairman or the vice-chairman of the 
Highways Committee be authorised to open such tenders during the 
summer vacation, and to accept that which in his opinion may be 
the most advantageous to the Council; that the soli itor do prepare, 
and obtsin the execution of, a contract to give effect to any tender 
that may be accepted for the work ; and that the seal of the Council 
be affixed to such contract when ready. The Oouncil endorsed 
the recommendation of the Building Act Committee that the plans 
be approved which were submitted by Masars. Kincaid, Waller, Man- 
ville, and Dawson, on behalf of the Bermondsey Borough Council, for 
the construction of works in connection with the erection of coal 
bunkers, boilers, and conveyors at the generating station of the 
Bermondsey electric lighting works. It is suggested to link up the 
tramways of North and South London by a scheme which involves 


the acquisition by the Council of Oharing Cross nur station and 
Hungerford Bridge, the making of a new road bridge wide enough for 
a double line of tramway. and the provision of a new railway terminus 
on the Waterloo side of the river for the South-Kastern and Ohatbam 
Railway Company. It is also proposed to spend £19 500 in connec- 
tion with the erection at Streatham of a sub-generating station for the 
working of the Streatham tramlines is to be submitted to tne London 
County Council. 


LIGHTING AND GENERAL. 


5 electric mains are to be extended to the Osmaston 
tate, . 

Exeter.—The electric light is to be installed at the police court at 
a oost of 868. l ; 

Boring Plant.—Pariiculars of a sale of boring plant appear in 
another issue. | 

Loughborouügh.—fBSenotion has been received to borrow £5,000 for 
electric lighting. . TE 

Electric and General Investment Co.—The transfer books are 
closed till July 6 inclusive. | 

Ber wiok.—The proposed electric lighting of the town hall front has 
been referred bsck vo committee. | 

Sudbury.—Preparations have been made to 
telephonic communication with other places. 

Newoastle-uuder-Lyme.—The new electic lighting works erected 
by the Corporation were formally opened on Weineeday. 

Ryde.—The General Purposes Committee are coasidering the 
desirability of lighting the town hall buildings with electricity. 

Brynmawr.—The St. Mary's Church QOouncil are prepared to 
pr a consider the introduction of electric light into the parish 

urch. 

. Mexico Electric Tramways.—The transfer register of the 6 per 
nt. preference shares will be closed to June 30 for payment of the 
dividend. | 

‘Weymouth.—Jt is expected that the borough will be lighted by 
electricity early in September. The esplanade will be illuminated by 
arc lampe, s , 

Belfast.—The Board of Trade have appointed Prof. Maurice F. 
Fitzgerald as an inspector for the purposes of the Belfast Electric 
Lighting Order, 1890. E 

Thomas Parker, Limited.—The directors have resolved te carry 
to next year's account the available balance of £1,410, after writing off 
the usual depreoiations.  . | 

Stockton Heath.—The Warrirgton Oorporation’s cífer to suppl 
Stockton Heath with electricity will again be considered at a lana 
meeting on Monday next. | on Ae TRI Lo 

Bridgend.—The net profit on the electric light works for the tiret 
year was £222. The Oouncil will soon be in a position ta supply 
consumers at Ind. per unit. ae: 

Chester.—The weekly charges for lighting the workmen’s cottages 
bave been fixed at 4d. a weck for the summer six months and 64. a 
week for the winter six months, ; ; 

Taunton.— In order to meet the demand for the hire of motors, the 
Council are entering into a seven years’ arrangement with the Langdon- 
Davies Motor Company, Limited. _ | 

Blackpool. — The Tramways and Electricity Committee have decided 
to reduce the price of street-lighting in accordance with the re om. 
mendation of the electrical engineer. 

Carnarvon.--The Electric Light Oommittee are considering the 
queetion of a site for the proposed electric light works, and they have 
been empowered to select an engineer, 

Coventry.—It is stated that after paying interest and sinking fund 
charges, the electricity department of the Coventry Corporation will 
for the past financial year show a profit of £775. 

Grimsby.—Mr, Vignoles (eloctrical engineer) in his last report 
shows that the number of units sold was 65,911, an increase of 14,148 
compared with the corresponding period of last year. 

Sale of Plant.—Particulara of a sale of engineers mechineto at 
the Crypto Works, Clerkenwell, E. O., on July 11 aod-13, by Messrs. 
Fuller, Horsey, Sons, and Cassol, spp:ar in another column. 

Western. Telegraph Co.— The coupons of this company's second 
issue of 5 per cent. debentures, due JOth inst., will bs paid on and 
after that date at Parr's Bank, Bartholomew-lane, London, E.C. 

Norwich.—The Electricity Committee's recommendation that Mr. 
F. M. Long, the city electrical engineer, visit the St. Louis Exhibition, 
and that a sum not exceeding £80 be granted for the purpose, has been 
approved. 

Coventry.—The Electric un Oommittee’s report, which showed a 
gross profit of £1,860 over the previous year and a net profit of 
£775—the first in the history of the undertaking — was adopted on 
Tvesday. 

Gramophone and Typewriter, Limitod.—The directors announce 
an interim dividend ot 10 per cent. on the ordinary shares for the 
quarter ending June. The transfer books will be closed from 24th to 
30 h inst. in:lusive. 

Ciydach.—At the Rhyndwyolydach Parish Council meeting on 
Thursday week it was decided to apply for permission to adopt the 
Lighting Act. It is intepded to erect electric lighting plant for Olydach 
aod Trevanos, Swansea Valley. l 

Swinton and Pendlebury.—The Urban District Qouncil are nego- 
tiating with Eimundson’s Electricity Corporation for taking iai i 
Council's electricity order and supplying the district with ¢legtricity 
for lighting and power purposes, 


put Sadbury into 
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Cheshunt.—The North Metropolitan Elestrio Supply Oompany are 
taking over the Urban District Oouncil’s electric lighting order. The 
Oouncil is to be able to acquire the works at the end of 21 yeárs ata 
price based upon the profits of the preceding three years. 


Derbyshire and Nottinghamshire Electric Power Bill.— 
There being no opposition to this Bill, it has been referred to the 
consideration of the Committee on Unopposed Bills in the House of 
Commons. The Bill has already passed the House of Lords. 

Thornaby.— At the last Town Council mesting the Parliamentary 
and General Purposes Oommittee reported that they had considered 
the surveyor's report on the construction of a combined refuse destractor 
and electricity station, and agreed that the subject be deforred for the 
present. 

Wisbeeh.—We understand that the Town Oouncil have finally 
settled their arrangements with the National Electsis Construction 
Company, and will vow make ^ formal application to the Board of 
Trade for sanction to purchase Virgiaia Waters for the purpose of the 
proposed eleotric lighting works. 

Electric Lighting Orders.—The Select Committee of the House 
of Lords has passed the whole of the municipal electric lighting orders 
brought forward this session subject to the omission of the 
Bermondéey clause and the iatroduction of a new clause, the gist of 
which is given io our leading article. o 

Ilforä.—Daring the lut rg £10,270 was received for private 
lighting, £5.114 for public lighting. £583 for aro lamps, £260 for 
slot meters, aud £3,521 from the tramways undertaking. The total 
income was £20,443, and the expenditure £10,987. The gross profit 
was £9,365, and the net profit £2,876. i 

fSunderlaud.—The Corporation having opposed the Bill for con- 
firming the Board of Trade authorising the Oounty of Darham Electric 
Power Company to supply eleatric light in certain districts around 
Sanderland by petition, and nét making an appearance before the 
committee, have been condemned to pay costs. 

Hove.— With regard to a note in a former: issue that the Corpora- 
tion will shortly be laying underground maine in Aldrington, a supply 
of current being taken in bulk from the Brighton Corporation, we are 
informed that Messrs. Handcock and Dykes, of Westminster, have 
been retained to prepare the necessary specifications. ) 

Wireless Telegraphy.—The installation of & service of wireless 
telegraphy at Lake Baikal is expected to be in working order by the 
end of.the week. It will consist of three stations, one of which will 
be on board the ice-breaker, which will thus be.eoabled to communi- 
cate with both shores daring its passage across the lake. 


Firth of Forth Telegraph.—Duauring the past dada nebo the tele- 
graph cable- laying steamer ‘‘ Monarch hes been at work in the Firth 
of Forth, repairing and relaying the telegraph cable. With a view to 
“lessening the risk of injuries to the cables by ship's anchors fouling 
thet; it has been decided to alter the position of two of the three 
onbles. 

St. Austen. — The Rural District Oouncil bave received a letter 
from the Board of Trade intima-ing that the St., Austell Electric 
Lighting Company were about to put in force the electric lighting 
order of 1901, Expert opinion will be taken on the matter. Messrs, 
Pearce, Lovering, and Nicholls are acting as a sub-committee on the 
matter, 

Acton.—An enquiry has been held int» the application to borrow 
£54,091 for purposes of electric lighting. It will be remembered that, 
in order to save the electric lighting order, which the Board of Trade 
threatened to revoke on account of ite powers not being exercised, the 
Council lc ently entered into an agreement with the Metropolitan 
Electric Supply Company. l 

Heathman's Ladders.—We have received a yew illustra!ol 
catalogue from Messrs. Heathman and Co., Parson's Green, 8. W., who 
have loca) depóts at 7, Peaconville-road, N., and 37, Endell-ctreet, 
W.C , giviog particulars of their various kinds of patent telescopic 
scaffold towers, ladder towers, extension laddors, scaffold trestles, fire 
escapes, tower wagons, eto. ° 

Louth. —The ipid adipisi decide i at their last meeting to work their 
electric lighting order themselves, and not to enter iato the proposed 
agreement with the National Electric Oonstruction Company. They 
have therefore app'ied for sanction to a loan of £17,000, and their con- 
sulting engineers, Messrs. Handcock and Dykes, aro at present engaged 
on the p-eparation of the necessary plaue. , 

Willesden.—The new extensions to the polytechnic institute are 
to have a very complete installation of electric light‘and power. Ia 
addition to the ordinary lighting of the extensive classrooms and 
lecture hall, ‘‘ power points" are provided for use in experimental 
work, and also electric motor driving for various machines. The 
consulting engineer is Mr. Frederic H. Taylor, of Westminster. 


Stirling.—-In his annual report Mr. A. O. Hanson, the resident 
electrical engineer, states that the number of units generated daring 
the year ending May 15 last was 228,790, as against 194,076 the 
previous year. The result of the year’s working was that, instead of 
having a deficit of £37 as estimated, there was a surplus of, approxi- 
mately, £80. The Council will reduce the charges for meter rents, 


Cardiff.—Ono Tuesday Mr. Ellis reported that there were 1,022 con- 
sumers connected, with a total equivalent of 111.335 8-c.p. lamps. 
The total at the correspc nding period last year was 88,182. They had, 
therefore, an increase of 26 per cent. in total connections.. The esti- 
mated revenue was: from street-lighting, £508 ; itto, private supply, 
£1,311—a total of £1,819. The estimated revenue for the correspond- 
ing month last year was £1,451. 

Huddersfleld.—The borough electrical engineer in his last report 
stated that in June the number of consumera was 1,921, an inere 18e 
of 13 on the previous month. In June, 133,886 lamps were connected, 
an increase of 259 as compared with the preceding month, During 


the month of May the number of units metered was 96,788, as com- 
red with 125,275 in the 5 month of last year, or a 
JERA of 28,487 unit, equal to a falling off of 22 per cent. 


Yarmouth. —The Electric Light Committec’s annual report shows 
a net profit on last year's working of £1,295 after paying all 
capital charges, interest, and rebate. The sales of current yielded 
£13,486, and meter rents £381. The expenditure for generation, 
distribution, etc., was £7,989, leaving & gros: profit of £5,853. From 
the last account £878 was brought forward, £500 was transferred to 
the relief of the rates, £1,926 paid in interest, and £2,472 to the 
sinking fund. dI 

Devizes.—At a recent meeting of the Devizes Joint Isolation 
Hospital Committee it was agreed to instal the electric light at the 
new hospital which is in oourse of erection, the supply being obtained 
from the Wells County Asylum. A contract has been accepted, 
amounting to £232. 7e., for laying the cables, providing and fitting the 
lights, eto. The light will cost 6d. per Board o e unit, and the 
asylum authorities reserve the right to cut off the supply at any time 
that it may be necessary. 

Stock Exchange. — The Stock Exchange Oommittee have 
ordered the ündermentioned securities to be quoted in the official 


list: Egyptian Delta Light Railways, Limited, further issue of. 


£50,000 4 per cent. debentures of £100 each, Nos. 2,701 to 5.200; 
Potteries Electric Traction Company, Limited, further issue of 2,500 
5 per cent. cumulative preference shares of £10 each, fully / paid, 
Nos. 42,001 to 44,600, and 2,500 ordinary shares of £10 each, fully 
paid, Nos. 52.001 to 54.600 ; Underground Electric Railways Company 
of Londop, Limited, £3,599,200 5 per ceat. profit-sharing secured 
notes, Nos. Al to A8,450 of £100. B8,451 to B9,561 ‘of £200, 
C9 562 to C10.335 of £500, and D10 336 to D12,480 of £1,000 each, 
in lieu of the fally-paid provisional certificates now quoted. 


Ipswich.—The Electric Supply and Tramways Committee on 
Wednesday submitted the following statement on tbe working of the 
department for the period ending March 31: (1) Electric supply— 
generation expenses, £1,190; distribution; £76; management and 
miscellaneous, £641; making a total of £2,109; income—energy, 
supplied, lighting, etc., £659 ; ditto, traction, £1,782; meter rents, 
£8 ; retest fees £7; rent, £4; total, £2,462. On the actual one 
expenses, therefore, the profit was £355, but the interest on loan, ban 
interest, and repayment of principal amounted altogether to £2,517 
so that the cherge upon the rates was £2,163. (2) Tramways: erpen- 
diture—power, £1,686 : traffic expenses, £3,097 ; general ditto, £758 ; 
repairs, £548 ; total, £6,091. Receipts, £5,644. There was a lose of 
£446, which, added to the iaterest on loan and repayment of principal, 
makes a total charge upon the rates of £1,919. 


Manchester.—The Electricity Committee’s annual report shows a 
capital outlay for the past year of £396,805, making a total at 
March 31, 1904, of £2,110,432. Additional borrowing powers are now, 
being sought, under resolution of the oy Connoil, to the extent of 
£135,000, p: sel a dug extension of s, and the sanction of the 
Local Government Board is expected shortly, The total output of 
electricity from the works during the past 12 months amounted 
to 38,610,922 unics, as compared with 22,198,241 units of the 
previous year, an increase of 73:95 per cent. The quantity 
measured and accounted for during the same time waa 31,597,955 
units, showing a difference of 7,013,669 units, or 18:17 per 
cent., being. the quantity. used in distribution or othersise not 
accounted for. The. total mileage of mins laid at March 31. 1924, 
equals 284 miles 1,427 yards. The net profit for the year was £6,838. 
12s. 7d. The total Board of Trade units sold io 1895, the first full 
year of work, was 1,168,282. Ia 1900 the ficuces had risen to 
6.355 872. Two years later tbe amount sold was 10,502,299, and last 
ye u the amount was 28 966,624 The amount used for traction was 
nil up to the end of 1901. Then in 1902 it was 1,951 930 unite, 
which inoreased in, the following year to 7,986,072, and last year to 
17,125 857. The number of units used for public lamps last 5e ir was 
41.555, about 1,200 more than in the previous year, bat lesa than jn 
the years 1901, 1900, and 1899. 


South Shields.—The report of the electrical engioeer (Mr. J. H. 
Cawthra) of the working and financial p ‘sition of the electricity works 
for the year ending March 31 last shows a total expenditure to date 
of £149,556, sgainst £145,815. The gross revenue for the year 
smouoted to £17,165, as against £15,717 the previous year. The 
working expenditure was £6,601 (£6,!17, 13:.), the gross profit 
for tbe year being £10,564 (89.599). Out of that amount 
£4,869 was devo to interest on loans and £4,070 to sink. 
ing fand, leaving a balance on the year’s working of £1,625. 
The uuits sold were 1,299,289 (1,148 965) an increase of 160,324, equal 
to 13 per cent. The total revenue showed an increase of 9 per cent., 
the groes profit an increase of 10 per cent., while the percentage of 
gross profit to the total capital expenditure was 7 per cent , compared 
with 6:6 per cent of the previous year. The amount required this year 
for interest and sinking fund showed an increase of 6:8 per cent., and 
the net profit was equivalent to an inorease of 31 per cent. The 


number of lamps connected have risen from 47,674 to 53, 887, 


being an increase of 6,163, equal to 13 per cent., whilst the 
consumers connected had increased from 906 to 1,010, this 
being an increase of 11 per cent. The average price obtained 
per unit for current supplied to private consumers works out 
at 3°8d., whilst the price obtained for street-lighting was 1:51. per 
ubit, a decreased des with last year's figares of Old. for both 
rivate and street-lighting, equal to aud 8 per cent. respectively. 
e actual cost of prodaciog the energy sold was 1°10d. per unit, 
against 115d. of the previous year, which is equal to a decrease of 
4 per cent., and the whole works coste were 0°65d. compa:ed with 
0°76d. of he previous year, equivalent toa reduction of 14 per cent. 
Further, the total cost per unit sold, including interest and redemp- 


tion charges, amounted to 275d., against 2°91d. of the previous year. 
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Oban.— The Town Council, after considering the supplementary 
report by Messrs. D. and C. Stevenson on the new intercepting sewer 
works, last, week decided that the money required for necessary altera- 
tions and additions at the electricity station be provided by the sewe 
department, snd that the necessary power for working the plant 
supplied by the electricity department at a rate to be afterwards 
adjusted. 

Electric Signals.—In order to teat the efficiency of electrical as 
against ordinary mechanical interlocking for the cperation of railway 
signals and 1 the Midland Railway Company have placed a con- 
tract with Messrs Siemens Bros. for the equipment of a section of 
their lines with an electric signalling apparatue. The apparatus will 
take the form of a 48-lever box, which will be situated in the way and 
works sidings at Derby. 


Now Issues.—The Sunderland District Electric Tramway debentures 
(bearing 5 per cent. interest) are offering at par. They are secured as 
a first charge over the whole of the company’s undertakings. There 
should be a very fair opening for the company, and the general 
manager of the Liverpool Overhead estimates a net traffic revenue of 

,000 per annum. An issue has been made of £200,000 44 per 
cent. first debenture stock at £87 per cent. by the Birmingham and 
Midland Tramways, Limited. 

Newport (Mon.).—We have received the following general par- 
ticulars: Units sold—private lighting, 674,199; publie lighting, 
141,625 ; power, 114,678 ; traction, 641,860. Works costs, 1°10d. per 
unit; management costs, ‘21d. —total costs, 1:51d. per unit. Revenue 
from private lighting, 4:29d. per unit; public lighting, 1:71d.; power, 
1°62d.; traction, 1:50d. There isa deficit for the year of £225, but 
had the old charges inita there would have been a profit, as the 
reductions decreased the revenue by £1,000. 

CHtheroe.— At the last Town Council's meeting, the Town Olerk 
reported that he had written to the Postmaster-Gencral complaining of 
the defective telephonic communication, and that he had received a 
reply stating that if the Oouncil could show cause for thinking that 
the Telephone company did not provide sufficient channels between 
Olitheroe and the Blackburn exchange, the attention of the company 
would be drawn to that point. A resolution was passed to the effect 
that the telephonic communication of Olitheroe was dilatory and 
imperfect. | 

Bedford.—The electrical engineer has been empowered to purchase 
12 5-ampere Ferranti meters at £2. 17s. 6d. each. The electric light 
accounts for the year ended March 31, 1904, show a profit on the 
year's working of £744, which eum, together with the sum of £23, 
the profit for the year 1902-1903, is to be transferred to the credit of 
the general district fund. The electrical engineer considers it will be 
necessary to carry out work in connection with the requirements of 
the undertaking during the next eight or ten years which he estimates 
at £44,950. 

Swansea,—The Electric Lighting Committee's financial statement 
shows that the electric undertaking during the three years of its 
existence has been highly satisfactory. The interest has been fully 
pun and sinking fund set aside fully up to date, and there remains a 

lance of £740. The question of telephone intercommunication is 
still under consideration, and counsel’s opinion is being obtained on 
the question of applying fora mandamus. A system of telephones, 
15 in number, at a cost of £15 per annum, is to be installed at the 
Swansea Hospital by the Oorporation. 

London County Council —At Tuesday's meeting it was agreed to 
lend the Bermondsey Borough Council £28,589 for electric lighting, 
dust destructor, and other works. The Highways Committee recom- 
mended that «be «estimate of £3,500, submitted by the Finance Oom- 
mittee, be approved, and that expenditure on capital account not 
exceeding that amount be authorised, in connection with tle provision 
of additional electric cables, to be temporarily laid between the Lough- 
borough Junction generating station and the Clapham sub-station of 
the London County Council tramways, 

Mexborough.—The Urban District Council have decided to apply 
for a loan of about £5,500 for the extension and development of the 
electric light undertaking. The following items have been approved: 
eng ir es and dynamos, two new sets, £1,516 ; boiler and foundations, 
including connections, £800 ; 100 connections (estimated by Mr. Senior 
as two years’ prospective), £600 ; exteneions to distributors, £420 ; 
'switehbosrd extensions, £75; pipework extension in engine-room, 
£75 ; alterations to tank, hot-well, etc., £200 ; new tools and instru- 
ments, 251 ; contingencies and supervision, 5 per cent. on the whole— 
making, ae stated, an spproximate total loan of £5,500. 

Islington.—At the last meeting of the Borough Council the recom- 
mendatión that s contract should be entered into with Messrs. 
Crompton and Oo., Limited, for the supply of 78 Orompton lampe 
was agreed to. The Council have also resolved upon the provision of 
additional steam valves and pipes and the modification of oxisting 
steam-mains, with the object of reducing radiation losses in the electric 
lighting station, and thereby effecting considerable economy in runniog 
the works. Also that an automatic flue gas-analysis recorder should 
be obtained and the fitting shop engine supplemented by a motor. 
The estimated cost of carrying out these suggestions was—additional 
steam-valves and modification of steam-mains, £281; automatie flue 
gas-analysis recorder, £42; motor for fitting shop, £127—total, £460. 

Newcastle (Stafis).— At the last Council meeting Mr. Elliott made 
a statement of the year’s working and finances of the gasworks, 
Speaking of the new electric lighting works, he thought the gasworks 
had nothing to fear from the competition of the electric light. Though 
they might lose a few large gas consumers through their taking the 
electric light, the engines at the electricity works would consume a 
large quantity of gas. So far from having exceeded the estimates in 
building and equipping the electric lighting works, they had borrowed 
£8,000, the works were complete and the cables laid, and they had 
only spent a little less than £6,000. Though they might not make a 


profit for a year or two, he did not anticipate, with economical manage- 
ment, any loss whatever ; and if it was cautiously and not recklessly 
punt, he thought they might look forward to a prosperous under- 
taking. 

Books Received. Protection in Germany: A History of the 
German Fiscal Policy during the Nineteenth Century," by William 
Harbutt Dawson. P. S. King and Son, Orchard House, Westminster. 
The volume is one of a series by the same author, entitled ‘‘Protection 
in Various Countries.” — The Country Gentlemen's Estate Book, 
1904," edited and compiled by Wm. Broomhall, of the Country Gentle. 
men's Association, Limited, 2, Waterloo-place, Pall-mall, S. W. —There 
has also appeared the twenty-fifth edition of the indispensable ''Moles- 
worth," or, to give the little pocket companion its full title. Pocket- 
Book of Usefol Formule and Memoranda for Civil and Mechanical 
Engineers, by Sir Guildford L. Molesworth, K. O. I. E., P. I. O. E., eto., 
and Henry Bridges Molesworth, M. I. O. E. Revised and enlarged with 
an electrical supplement by Walter H. Molesworth. London: E. and 
F. N. Spon, Limited, Strand; New York: Spon and Chamber lain. 
porta. —A most enjoyable day was spent last Saturday by those 
who accepted the invitation of the chairman and directors of Messrs, 
Crompton and Co. to inepect the Arc Works, Chelmsford, and attend 
the annual athletic sports of the club connected with this firm, As 
usual, a tour of inspection of the workshops was made, and great 
interest was taken in the different steges of manufacturing dynamos, 
motors, switchboards, arc lamps, and various other electrical acoes- 
sories. Afterwards a luncheon took place at the clubhouse adjoining 
the works. The visitors included the Mayor of Ohelmaford, Sir Carne 
Rasch, M.P. for Mid-Essex, Colonel Crompton, Mr. T. Oallender, Mr. 
F. R. Reeves, and others, including quite a number of ladies. 
Speeches were brief, as they should be on such an occasion, Colonel 
Crompton being anxious thet the visitors who had seen the men at 
work an hour or so previously should also see them at play. Luncheon 
over, the visitors at once proceeded to the athletic sports, where some 
very close contests were witnessed for the valuable prizes which were 
presented to the winners later in the evening by Mre. Crompton.. 

Watford.—The Urban District Council have been discussing the 
advantages of pumping water by electricity, thereby saving capital 
for water supply purposes, Mr. C. Hawkeley has been asked to con- 
sider the suggestion, and the electrical engineer is obtaining particulars 
from the various Continental authorities who use electricity tor pump- 
ing, and has reported as follows : ''I find that there are a large number 
situated in Germany, many of them rang ng in size from 300 b.p. to 
3,000 h.p., and I would recommend in particular that the installations 
in the neighbourhood of Dortmund, also at Cologne, Geneva, and 
Berlin, receive the further consideration of this Council. Moreover, 
I am of opinion that it would be greatly to this Council's advantage 
to pump their water by electricity, as no inoreased capital expenditure 
would be incurred by this department, and that on the extensions at 
the waterworks would be decreased, as no boilers would be required, 
nor buildings to accommodate same, whereas the load factor at the 
electricity works would be greatly improved.” Mr. Oolebrook is 
making further enquiries into the matter. The last report of the 
Electric Light Oommittee shows that the number of consumers con- 
nected at date was 335. 

Falkirk.—At the last meeting of the Town Oouncil a statement 
was made by Treasurer Fairlie, convener of the Electric Lighting 
Committee, as to the prog ess made during the year. He said that at 
May 15, 1903, the capital expenditure amounted to £21,030, and at 
May 15, 1904, the expenditure was £25,570. This increase had heen 
involved by extensions of mains, new machinery, ete. The revenue 
totalled £2,146. Of that £1,482 was derived from private consumers 
and £663 from public lighting. The cost of generating the elec. 
tricity, management charges, etc., amounted to £1,095, which left a 
balance of £1,051 to be carried to next revenue account. At the begin- 
ning of the year there was a debit balance of £201, and after paying 
interest, sink ing fund, and income tax, the debit at the end of the year 
was £163. The units sold during the year amounted to 128,855. The 
cost of generation was 94d. per uuit sold; total cost, includiog manage- 
ment, 2 Odd. per unit sold; average price obtained, 3:73d. for private 
consumers and 2:84d. for public lighting per unit. The connections 
made up to date amounted to an equivalent of 7,931 8-c. p. lamps, and 
the applications to date, exclusive of the new poorhouse, amounted to 
9.183 8-c.p. lamps. At the present time the output was nearly double 
what it was at this period last year, and they had the prospect of a 
considerable number of new consumers. Taking everything into 
account, Treasurer Fairlie thought they should not have loss than 
£1,000 of extra revenue this year, which should put the undertaking 
on a very satisfactory footing at the end of another year. l 

Croydon. —It has been resolved to extend the system of electric 
lighting, and to borrow a further sum of £20,000 for new mains. The 
Electricity Committee have, by agreement with the South London 
Electric Supply Corporation, arranged to supply current to a house in 
Central-hill, situate just cutside the borough boundary, the conditions 
as to acknowledgment and determination being the same as those 
entered into by that Corporation in respect of similar arrangements 
with this Council. An order has been placed with Messrs, Ferranti, 
Limited, for extensions to the main switchboard, rendered necessary 
by the installation of the new 750-kw. alternator, which will be 
erected this summer. The cost of this work will amount to £197, In 
order to reduce the liability of breakdowns on the arc circuits in 
Brighton-road, it has teen agreed to expend £1,300 on extending the 
present high-tension main and the erection of a sub-station. The 
estimated immediate return on applications received and saving on arc 
current equals 17 per cent. of capital outlay, Anextension of mains is 
to be made owing to an application from the builder for a supply of 
770 electric lights for 70 flats now being erected in Portland-road, 
South Norwood. This will cost £800, and supposing that only 75 per 
cent. of the tenants use the electric light, will amount to about £400 
per annum, being a return of 50 per cent. on the capital outlay. The 
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estimated revenue at the end of tho first year will amount to abont 
£200, being a return of 25 per cent. on the capital outlay. In addition, 
alterations and extensions in the centre of the town will be carried out 
at the estimated present cost of £519. 


Radoliffe.—The dynamos at the new electric lighting works were 
started last week for the initial charging up of the 256 accumulators, 
The works, which will ig Dent th for lighting and tramways, are 
in charge of Mr. M. B. Henry, late of Nelson. The buildings consist 
of boiler and pump house, engine, battery, and store rooms, engin-er’s 
office, committee-room, men’s room, and other conveniences, There 
are two Lancashire boilers he of developing a steam at a pressure 
of 160lb. per square inch. e boilers can be fed by three supplies 
from the river, town's water, and the water coming away from the 
condensers, Of the two pumpe, one is electrically driven. The com- 
pound engines, built by Messrs. Browett, Lindley, and Co., are direct 
coupled to Messrs. Mather and Plstt dynsmoe, to be used for either 
lighting or tramway work. "They are capable, normally, of yielding 
120 kw. Each of the compound engiues can run for a short time at 
25 per cent. overload, and at this the dynamos can also furnish 150 kw. 
each for a short time. The following chage for the supply of eleotricity 
have been adopted—viz.: for lighting, 5d. per unit ; for power, 2d. per 
unit, subject to the following scales — viz.: For lighting—for consump- 
tion exceeding 1,000 units per annum, 43d. per unit; 1,500 units, 
4id.; 2,000, units, ad. For power—for consumytion exceeding 2,000 
units per quarter, 13d. per unit, also subject to a discount of 5 per 
cent. 1f account be ps within 21 days from date of demand, and a 
minimum charge of 10s. per quarter if the charge for electricity in any 
quarter does not exceed that sum. Meters will be fixed and let out to 
consumers free of charge, but sub-meters will be charged for at the rate 
of 5s. per annum. Tbe 3 for direct · current electricity 
meters prepared by Messrs. Lacey and Sillar has been approved. 

Salford.—In the annual report of the Lighting and Cleansing Com- 
mittee, Mr. Hamblett, the superintendent, stated that the actual net 
expenditure for the year was £55,107. 9s. 2d , or £672. 10s. 10d. less 
than the estimates, The total weight of the refuse of all kinds col- 
lected during the year by the night and day cleansers was 104,906 tons. 
That was a decrease of 4,890 tons on the total collections of the year 
before. The population of Salford for the year would be 226,000. The 
number of inhabited houses in the borough was 45,070. . Taking those 

es as factors of calculation, the total weight of the refuse of all 
kinds collected in the Orenga during the year yielded an average of 
rather more than 9jcwt. per head ot the PORA UM and an average of 
more than 45ewt. per inhabited house. The total weight of street 
sweepings collected was 25,047 tons, a decrease of 3,151 tons on the 
collections of the year before. This decrease was largely owing 
to the substitution of electric in place of horse traction on the 
tramways and weather conditions. The total weight of rubbish 
burnt in the three destructors during the year was 54,204 
tons, a decrease of 562 tons on the previous year. A number 
of streets are lighted by 107 electric arc lampe, each of 1,000 
nominal candle-power. All the electric lampe were used durin 
the months of October, November, December, January, February, an 
March from lighting time until about 11 o'clock at night. At that 
hour each alternate lamp was switched off, and the remainder left 
lighted until extinguishing time. During the other six months of the 
year cach alternatc lamp was employed throughout the night. The 
committee paid to the Electricity Oommittee £14. 10s. per lamp per 
year, That price included the supply, erection, cleaning, and main- 
tenance of the Jampe, and also carboning and current. The switching 
on and off was done by the committee's "ay iis The cost of the 
electric lampe for the year was £1,505. 8s. 4d. 


PROVISIONAL PATENTS, 1904. 


| JUNE 13. 

13332. Improvements in the manufacture of electric cables. 
Charles James Beaver and Ernest Alexander Claremont, 4, 
Bloomsbury.square, London. (Complete specification.) 

13349. Improved means for obtaining unidirectional currents 
of high voltage. Ls Société Anonyme Woastinghouse, the 
Westinghouse Patent Bureau, Westinghouse-building, Nor- 
folk-street, Strand; London. (Date applied for under Patents 
Act, 1901, June 17, 1905, being date of application in France.) 
(Complete specification. ) 

13353. Improvements in or relating to electrically-propelled 
vehicles. Reuben John Cooper Collins, 21, Steerforth - street, 
Earlsfield, London. 

13360. Improvements in elevtrical measuring apparatus. The 
British Thomson- Houston Company, Limited, 85, Oannon- 
street, a (The General Electric Company, United 
States. 

18369. Improvements in or relating to the electrio ignition 
apparatus of internal-combustion engines. Charles 
William Higgs, Robert Julian Heinke For, and Thomas 
Barker Hopkineon, 32, Holborn-viaduct, London. 

13370. Improved casing for protecting electric leads. Siemens 
Bros. and Oo., Limited, and George Elliott Keres, Birkbeck 
Bank-chambers, Southampton - buildings, Ohancery - lane, 
London. (Complete specification.) 


JUNE 14. 
13399. Improvements in electric arc lamps. August Eckstein 


and Arthur Ernest Angold, Peel Works, Adelphi, Salford, 
Manchester. 


13434. Improvements in connection with aro-lamp standards. 
David Martin, 55, Chancery-lane, London. 


13494. An automatic electrical apparatus for simultancously 
leeking and unlocking the doors of railway carriages. 
Edward Barber, William H Pilkington, Frederick Auster- 
berry, and John Hood Bell, 33. Cannon-etreet, London. 

13427. Brake for overhead electrically-driven locomotives. 
Wallace Fairweather, 65, Ohancery-lane, London. (The 

Brown Hoisting Machinery Company, United States.) (Com- 
plete specification.) > ` . 

13428, Electrical locomotive. Wallace Fairweather, 65, Ohancery- 
lane, London. (The Brown Hois ing Machinery Company, 
United States.) (Oomplete specification. ) | 

13433. Improved process and apparatus for eleaning out 

‘accumulator batteries. Heiorsh Hicking, 56, Ohaucery- 
l lane, London, (Oomplete specification. ) 

13463. An electric block signal system. Louis Charles Werner, 
18, Southamp*on-buildinge, Ohancery-lane, London. (Com- 
plete specification.) | 

18466. Improvements in electric incandescent lampe. Herman 
Plauson, 7, Southampton-buildinge, Chancery-lane, London. 

18468. Improvements relating to electric awitches. William 
M. Scott, 7, Southampton-buildings, Ohancery-lane, London. 
(Date applied for under Patente Act, 1901, July: 31, 1903, 
being date of application in United States.) (Complete 
speoification.) : 

13470. Improvements in electric plug and socket extensions. 
William Hargreave Kelsey, 7, Southampton - buildings, 
Ohancery-lane, London. 

13488, Improved electric regulating apparatus of variable 
resistance and for direct reading. Emile Fauvib, 
Eugène Amiot, and Edouard Oheneaur, 322, High Holborn, 
London. (Date applied for under Patents Act, 1901, Nov. 28, 
1903, being date of application in France.) (Oomplete 
specification.) 

19489. Process of and apparatus for oleotrical separation. 
Friedrich Oscar Schnelle, 55, Chancery-lane, London. (Date 
applied for under Patents Act, 1901, June 15, 1903, being 
date of application in Germany.) (Oomplete specification.) 

JUNE 15. 

13516. Mechanical ear, used for the suspension of overhead 
trolloy wire. William Edward Taylor, 16, Dale-street, 
Blackpool. | 

13527. Improvements relating to electrical measuring and 
RUNE devioes. George Huges, 8, Portobello Harbour, 

ablin. 

13539. Improvements in and relating to the prevention of 
accidents on tramway through the breaking 
of overhead wire. John Morgan, 55, Chancery-lane, 
London. 

18543. Improvements in electrical switches. Audreas Peter 
Lundberg and Gustaf Oharles Lundberg, 477, Liverpool-road, 
London. 

13564. Improvements relating to the regulation of electric 
motors. The Johnson-Lundell Electric Traction Company, 

Limited, 7, Southampton-buildings, Ohancery-lane, London. 
(Johan Gustav Viktor Lang, Germany.) (Complete speci- 

tication. ) . i 
13567. Improvements in envelopes for vapour electric con- 
i ductors. Ezechiel Weintraub, 83, Oannon-street, London. 
(Date applied for under Patents Aot, 1901, June 15, 1903, 
being date of application in United States.) (Complete 

specification.) 

13668. Improvements in for the shafts of moasuring 
instruments. The British Thomson-Houston Oompany, 
Limited, 85, Cannon-street, London. (The General Electric 
Company, United States.) 

18569. Improvements in electric controllers. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (The General Electric Company, United States.) 

13570. Improvements in controlling switches for eleotrio oir- 
cuits. The British Thomson-Houston Company, Limited, 
83, Cannon-street, London. (The General Electric Company, 
United States. ) 

13585, Improvements relating to electric motors. Marius 
Latour, 7, Southampton-buildings, Chavoery-lane, London. 
(Date applied tor ander Patents Act, 1901, Jane 19, 1903. 
being date of applicaticn in France.) (Oomplete specification. ) 


JUNE 16. 

139596. Improvements in electric alarm clocks, 
Walter Baynes, 51, Elmside, Exeter, Devon. 

13693, An improved handle for rotary brushes and other 
devices driven by electricity. Jobn Maclean, 100, 
Wellington-street, Glasgow. 

13043. Improvements in and connected with signals in tele- 
phonic exchange. Hermann Oppenheimer, 55, Redorose. 
street, Barbican, London.  (Actiengesellschaft Mix und 
Genert, Germany.) 

18686. Improvements in olooks oontrolled by reversals of 
electric current.  Fraaxlin Wise Howard, 46, Lincoln's. 
inn-fields, London. (The Firm Magneta Fabrik Electr. 
Uhren, Switzerland.) 


Frederick 


JUNE 17. 58 
13698. Improvements in and connected with electrical motor- 
starting switches. Ughtred Horsfall, Joseph Crowther, and 
Arthur George Drown, 49, Deansgate, Manchestor, 
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13703. Improvements in or connected with electrical railways. 
-Henry Edmund Theodoric Vale and Frank Lionel Monkhouse, 
9, Tempest Hey, Liverpool. 

13706, edat in apparatus for winding coils for con- 

tinuous-current dynamo and motor electric machines. 

Arthur William Tomkins, 3, Brown-street, Market-street, 

Machester. 

Improvements in automatic electrical signalling 

apparatus for railways. Algernon Hamo Binyon, 53, 

Ohancery-lane, London. 

19790. Improvements relating to elcctrical traction overhead 
conductor equipment. Charlee Adolph Schierwater, 10, 
St. George’s-crescent, Liverpool. 

13724. Improvements in electric drills. William Obed Duntley, 
65, Chancery-lane, London. (Complete specification.) 

18728. A new or improved outside protector for the terminals 
of secondary or eleotrical storage batteries. Sidney 
George Prince, 1144, Chancery-lane, London. 

13733. Electric plug adaptor. William Thomas Piper, 2, High. 
street, Beckenham, Kent. 

13736. Improvements in apparatus employed for measuring 
wave-lengths in wireless telegraphy. John Ambrose 
Fleming, University College, Gower-street, London. 

13758. Improvements in and relating to portable electric 
lamps. Harry Cross Hubbell, 77. Chancery-Jane, London. 
(Date applied for under Patents Act, 1901, Jaly 2, 1903, 
being date of application in United States.) (Complete 


specification.) 


18709. 


18759. Process for the production of titanium from its oxygen | 


compounds electrolytically. Wilhelm Borchers and 
Wilhelm Huppertz, 27, Chancery-lane, London. (Date 
applied for under Patents Act, 1901, June 18, 1903, being 
date of application in Germany. ) (Complete specification. ) 

13779. Improvement in system of electrical distribution. 
Gano Sillick Dunn, 18, Southampton-buildings, Chavcery- 
lane, London. (Date applied for under Patents Aet. 1901, 
June 18, 1903, being date of application in United States. ) 
(Complete specification. ) 

JUNE 18. 

13806. Improvements relating to electric ignition of internal- 
combustion engines. Francis William Aston, Sennal 
House, Harborne, Birmingham. 

13862. Improvements in and relating to electric arc lighting 
systems. The British Thomson- Houston Company, Limited, 
85, Oannon-street, London. (Allgemeine Elektricitäts. 
Gesellschaft, Germany.) 

18863. Improvements in and relating to elastic fluid turbines 
The British Thomson Houston Company, Limited, 83, 
Cannon-street, London. (Allgemeine Elektricitiits-Gesell- 
schaft, Germany.) 

13864. Improvements in and relating to the construotion of 
dynamo-electric machines. The British Thomson -Houston 
Oompany, Limited, 85, Cannon.street, London. (Allgemeine 
Elektricitáta- Gesellschaft, Germany.) 

13865, Improvements in means for transforming the energy 
of alternating currents. Ezechiel Weintraub, 83, Cannon- 
street, London. (Date applied for under Patents Aot, 1901, 
June 18, 1903, being date of application in United States.) 
(Complete specification.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published July 7, 1904. 


1903, 
10652. Electric controllers or switches. Mascord. 
12993. Automatic electrico  oirouit makers and breakers. 
Statter and Simeon, 
Method of constructing dynamo-eleotrio generators. 
Johnson. 
Starting switch for electric motors. Ahlquist. 
Controlling systems for electrico motors. British West- 
inghouse Electric and Manufacturing Company, Limited. 
(Westinghouse Electric and Manufacturing Company.) 
14164, Gas or vapour electrie apparatus, such as meroury 
vapour lamps for lighting or other purposes. Le Tall. 
(Cooper- Hewitt Electric Company.) 


13378. 


13582. 
14079. 


14211 Electric switch and circuit breaker. Veritys, Limited, 
and Selby. 
14671. e shot-firing or like apparatus. Wood and 
iftop. 
15369. Operating cords of the trolley arms of electric tramoars. 
Taylor, Moorhead, and Kingecote. 
10360. Means for breaking electric circuits. Auel and Spurrier. 


17663. Electric accumulators. Becker. 

19547. Magnetic excitation of alternate and three-phase current 
machines, Thompson. (Berliner Maschinenbau-Aoctien- 
gesellschaft vorm. L. Schwartzkopff. ) 

$3979. Overhead electric current conductors. Giraud. (Date 
applied for under International Convention, Nov. 5, 1902.) 

1904. 


4748. Magnetic combined speed indicator and speod-limit 
alarm. Oades and Gratze. 


* 
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8394. Apparatus for automatically operating electric switches, 
gas cocks, or other like controlling devices. Russ. 

8999. Means for protecting the live parts of electric switches 
or the ike. McDevitt. 

10189, Apparatus for heating liquids by means of electrical 
current. Waterman. 

10370. Secondary or storage battery plates. Boult. (Potter.) 

10858. Receiving apparatus for wireless telegraphy.  Oere- 
botani and Siibermann. 

11111. Electrically operated hoisting winch. Gustin. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. set Last price 
Commercial and Industrial.— £ £ 


Alliance Electrical Co., 5 per cent. Cum. m Erel Nos. 1-70,000 1 .. 
Aron Electricity Meter, 6 p.c. Cum. Pret. Shares, 1-126,u0u 1 .. 12 
British Insulated and Helsby 91480 Orde 1-100,000 ...: 8 . 5 


6 per cent. Cum. Pref., 1-100,000 ................ 054 
—— (4 per cent. Mortgage D e . 102-105 
British 2 Houston Co., 44 per cent. 1st Mort. Deb. 
Block l ð v ĩðü» RR RA Ies 100 .. 101-103 
British Westinghouse Elec. and Manur., 6 per cent. Pref., 
215, 66595655 2 S „„ „6 „6 5 as 3 
— — per cent. Mortgage Debenture Stock .......... Me T -90 
Brush cal Engineering, Ordinary, Nos. 1-108, 731 . 8 1 
—- Non. Cum., 6 per cent. Pref. .................... à - 11 
— 44 per cent, lst Debenture Stock................ 100 .. 9499 
—— — 44 per cent. 2nd Debenture Stock .............. 100 .. 73-78 
Callender’s Cable, Debentures ................- ee een 100 . 104-108 
— R' CCC 5 LE 94-104 
——— 5 per oent. Pref. ........ ii.. D 
1 l ũũ ²].. .. ͤ y tsonaia erie a 8 n 
— D Na Ds bent uree s ͥ 100 œ 85 
Swan United, ' A" Shares, 1-99, 011111. s i 
« A” Shares, 01-017,189 ........ 5 — ale 
REM per cent. Debentureennss .. 100 .. 9-79 
4 per cent. Deb. Stock, Reel. 100 . 73-78 
Electric Construction, Limited, Nos. 1 to 112,100 ...... ^» 2 — lili 
7 per cent. Cumulat sp. 33 E e 2. 9.100 
4 per cept. Perp. "3 Mort. De usas a cogs ees 100 . 97-1 
Ferranti Limited, 5 per cent. 1st Mort. Deb. Stock, a 100 .. 90-95 
General Electro Com mpany (1800), 5 per cent. Cum. Pref... 10 94-92 
5 „ vid a qan F 5 5 113.12 
elegraph Wor 3 in . 
dà dis cent, Preference ................... eee 5. m 7.11 
Ti per cent. Debentu res 00 — 107-111 
India Rub Gutta Fe and Telegraph Works ...... 10 . 19.20 
& per cent. Debentures............- eee eee rn 00 .. 100-105 
Parker, Thos., Limited, Ordinary ..................- eee 10 . 10-104 
T Construction and tenanoe.. . lB m 39 
— b per cent. Bon ds — 9.0 0.6 — (0 ne 9-0 9.6 Q9 ne exe exe on 100 = 101-104 
Electric Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 21 
— — 44 per cent. Deb. Stk. Certs., and Conv. .. 100 .. 120-125 
Bournembuth and Pools, Ordinary ................. ee — 115-124 
—— 4) per cent. Pref., 7,501-15,000 ............ 10 . 9107 
6 per cent. Cum. Second Pref., 15, 001-22,500 . 10 104-11) 
per cent. Debenture 8 Re... 100 — 10 -1% ö 
Bromley 8010 e Light and Power Co., 44 per cent. 
apy getters CCC 100 100-103 
Brompton and Kensington, Ordinar ggg e 0: 103-11 
r pon 5 C b 104-1 
Calcutta ] ectric Su ranoo Ordinary, Nos. 1-40, m 6 7-74 
— Nos, 20, b 7-74 


' 001- 
Cambridge Electric Supply Company, It, ‘£210 Ord. . 8 
E 4 per cent. Guar peb hok 10 


Central Electric Supply, Là., æ 10-1 
Oh and ` Nos. l- ooh sa eyes ~ 74-8 
4 et cent, Pref. FC 8 . 
——— ‘City Undertaking,” 44 p.c. Cum. Pref., 100 A ds 
——— per cent. Debenture 8: , Red. (Prov. Certa.).. a 102-104 zd 
Chelsea Electricity Suppl.. 100 æ 64-63 
ds cent. Debentures .................... eee 100 . 107-110 
Olty of London, Ordinar gt . 10 æ 11114 
6 per cent. Cumulative Prei. 10 . 13-14 
§ per cent. Debenture Stock .................... un — 121-126 
per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. æ 102-105 
County of don and Brush Provincial, Ordinary........ e: [ pi: 
6 per cent. Cum. Pref. ........................-. — 11. 
ay per cent. Debentures Prov. Certs. All ne 100 . 106-109 
Bdmundsons' Electricity VOFDO Mon, Ordinary, 1 5 œ 536 
6 per cent. Cum. Prell . iod ‘on 65.758 
r cent. First Mort. Db. ieoarcosa ( s ~ 105-1 
Electric Lt. & Tractn. Co. of Aust., Ld.,6 p. c. Cm. Pf.,1-30, 660° 1 a M2 
cent. Debenture Stock, Re... 100 .. 
Folkestone Electric > Supply 8 8 Ord. bboy 1-10,000...... 6 — 5546 
r cent. Deb. Stock, Ned. 100 . -100-103 
Hove Electric Lighting, Limited Ord. TS 00 TUE 8 1412 
& Knigh dge Elec. Lt., Ltd., Ord., 1-21, 000 5 œ 12.1 
— — vor eant, Dehenture Stock Red ............ — 100 . 12.105 
Kensington and Enn edge and Notting Hill ........ 100 . 102.105 
Kidderminster and Dist. Elec. Lighting and lon, Pref. 10 92.10 
London Electric, Ordinary .................. ecce eee eoo 5 — li-14 
6 per cent. Pref................... ecce eroe 8 — do 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 .. 85 xd 
Metropolitan Ordinary eese eee seno ne 10 .. 105. 
44 per cent. First Mot N Stock .... 100 .. 109-1 
34 per cent. M. ure, Red. .......... 100 .. 97-100 
Newcastle- ze set Tyne Electric Supply, Ordinate. a h i E 
Notting Hill Electric rat Mort V i : 15-14 
4 per cent. First Mort. Debs Nos. i 600 (Reg. yes 98-1 
Oxford Electric, -96 ana 1. -14,510............ s E 54-6 
—— 4 per cent. 9 Rokr esoes 100 .. 88.101 
Boral Electrical Com of Montrea. 34 per oent. First 
amithfeld Markets Seoti Surf Su ply, ‘Lid; d., 1. 12.000. m = s 
8 as » 
SOUL je rod r cent. Debenture o took ————Á 100 . * 
dt. James and Pall Mall, Ordinary, 10120, S00 edu eau ce 5 — i 
q Der cont. . 8 a b 8-9 
U TI. ri p sabe ad 5 % %% %%% „%½õ % „ iw c "D a on 
r ectric Supp Ordinary, 8-30,007 .......... ee 
— D per ur Cumulative Preference, 50,001-80, om 5 — D 
Westminster, JJ ²˙ or eee 5 a 159 
——— b percent. Cum. Pref., 110, 101-188. 251. 6 ~ 64-68 
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Name. Amount 


Electric Rallways.— 


Central Londoh Ordinary 9.0 9-0 00 5 8 HO 9.0 8 9.9 0 9 GO BE AE eO OO OS 100 
— — 4 per cent. Pref. »9909090090989€090900049609€099000€0 oe 99 OO 100 


deferred eee 


City and South London, Consolida 


»9 LES 92 *e*»09099099606250080902609092 


tverpool Overhead, 9 per cent. Frei 
j Ordinary, 1 


U 8 eee ee „eee 99 98 99 OO 


4 per peat. Mortgage Debentures, Red., 1-1,700.. 


Electric Tramways.— | 
Anglo- tine, 1-260,007 ........ . . e 


Blackpool and Fleetwood Tramroad.. . . . 
isbane Tramw Invest. Lim. Ord., 1-7 000 o ras 
2 5 per cent. Cum. Pref., Nos. 106,000 56699 „6 


5 
cent. Deb. Stk., Red., Prov. Certs. all pd. 180 


British columbia Blectric Railway Co., Ord. Def. ........ 


— Non. Oum. 5 per cent. Pret. ... 


eee 66 %%% „%% 9 „% „4 


„% „%%% „„ „% % % „% %% %% „„ 6 oe 10 
— — 44 percent. lst Mt. Debs.. Nos. 1-5. 250, of £40 each 40 
4) per cent. Vancouver Power Deb. ............ 10) 
British Glectric Traction Ord. 1-500,000 & 60,U01-90,000.. 10 


6 per cent. Om. Pf., 50,001-60,000..... e 


nos Ayres and Belgrano Tram., Ord., 1. 100, 000 
— 7A 6 per cent, Om. Pf., 1-40. 00õh0» 206. 
—— ‘*B’ 6 per cent, Om. Pf., 1-87,500 .............. 
—— 5 per cent. Deb. Stock, Red. .................... 
— Prov. Oort., all pad 
Cape Electric Tram Te Nos. e i eer 

f Birm m mways, 5 pe a > mous 
9 4 9 and 1st Mortgage Deb. 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Traffic Returns for 


* 


d — 100 

9 92. 
a p.. Deb. Stock (Prov. Script Certs., fully paid). 100 
du 8 100 
4 per cent. Debenture Stock.. 100 
5 per cent. Pref. Btock mL 100 


ermanent 6 per cent. Debenture Stock, 1888.. an 


5 per cent. Perpetual Debenture Stock.......... i 


" 5 

d Li nine 0; Eon 1 i 
bo Electric Tramways an g g, 5 per cent. 1s 

We Debenture Stock, Red. .... VV 


Last price, 


£ 


Increase or 
decrease, 


Current 
e 


year. 


week 
Line, 
Ending 1904. 1905. 
TE gr 38 £ 
Aberdeen Corporation June 18 1,691 1.154 + 3 
Ayr Corporation. ux E] $25 307 | + 
Barking Corporatiou........+- oo 37 aS 
Birkennead Corporation ...... | 038] LM 1,114 
Birmingham Tramways ...... „ 18| 95,055 4,755 | + 
Blackburn Corporation ...... | * T E cl + 
Zlackpool Corporation | » | 795 7 + 
ckpool-Fleetwood Trams. | , 18 959 652 | — 
Baton Corporation ........-.| „ 19| 1.829 1801 + 
Bournemouth Corporation....| „„ 15| 1,019 885 | + 
Bradford Corporation ........ » 18| 4,571 5.485 +1,136 
Brighton Corporation ........ | 3» 4| 935 859 | 4 
Bristol Tramways Company. „ 17 5,146 4,54 + 632 
Burnley Corporation ........ „ 181.081 699 | + 38 
Burton Corporation » 10 354 — 


Cardiff Corporation „ 18| 2030 | 1,83 


Central London Railway...... „ 18| 6,532 6.674 
Jity & South London Railway „„ 19 2,520 | 2,933 
Cork E. T. and L. Company ..| ,, 16 489 605 


Carlisle Tramways Company.. „ 18 203 187 | + 


Darwen Corporation 9. A9 198 231 
Dover Corporation ........-- S o3 223 220 
Dublin & Lucan Electric R). „ 19 129 125 | 


Dublin U. T., electric cars.... 
Dublin 8, District, Electric .. 


Duadee City Tramways ...... a. 535 859 832 
Fass Ham Corporation » 18 774 | *95 
Glasgow Corporation ........ „ 18 14,650 | 13,717 
Gloucester Corporation. „ 1 224 

Halifax Corporation „ 15 3,105 | 2,532 
Huddersfield Corporation. „ 18 1,5'2 1,130 
Hull Corporation, E. 8........ „ 18 2,167 1,715 
Ilford Corporation .......... pe "TE 495 195 
Ilkeston Corporation ........ „ 19 139 148 
Kirkcaldy Corporation „ o 221 — 
Leeds Corporation „ 18| 5,798 | 5,078 
Leicester Corporation , 11| 1,86 m od 
Liverpool Corporation........| „ 11 10,917 | 10,179 | + 


Liverpool Overhead Railway.. 


London County Council ...... „, 11 12,303 | 9,300 
Lowestoft Corporation ..... PER i 177 ai 
Manchester Corporation.. „ 18} 12,615 | 10,871 
Nelson Corporation .......... s 18 126 57 
Newcastle-on-Tyne Corptn. . „ 18 3,799 3.313 
Newport (Mon.) Corporation.. „ 18 514 376 
Portsmouth Corporation „ 18 1,961 1.544 
Rochdale Corporation „ 20 131 150 
Rotherham Corporation ......| „ 165 489 "cd 
Salford Corporation .. ....... „ 203,994 5 900 
Scarborough Tramways Co | 4 18 180 
Sheffield Corporation ........ „ 19 4,704 1.328 
Southampton Corporation .... „1 S66 1.187 
Southend-on-Sea Corporation., „ 15 343 269 
Stockport Corporation ...... 7 17 618 262 
Sunderland Corporation ...... o 29) 1,314 1.232 
Wallasey U. D. COC „ 18 783 645 
West Ham Corporation ...... „ Aol 1,1 "A 
Wolverhampton Corporation... „ 15 607 215 


* Includes maintenance of permanent way and pre 


b Per mile of single trank. o Include rail and tram. 


ut 


+++il++ +) 


bl i++ 


r4 | 


I, 
—* dd: d 


(REEF +++ 


b 


£ 
859 


+ 1,011 
1.782 124 


+ 1.073 


＋ 2.571 


profits ps 


6 per cent. Mo 


Oldham, Aston, and Hyde 
5 ; Cum. ly. CORRE ˙ 
er cent. 1 Mort. 


per cent. 


Perth Elec. Tramways (W. A 
Potteries Bleotric Traction, 
6 per cent. Cum. Pref., 1-20,000 ......... 
44 per cent. Debenture Stock 
South Lancashire Electric Traction and Power Company — 
£250,000 Ordinary ........ 
£101,152 6 per cent. Preference ...... 
— £528,09 44 percent. Debenture Stock 


Telephones.— 
National Telephone, Preferred =s ms ms 100 
Deferred Stock 


6 per cent. Cum. First Pr 


ef, ce GO (59 mo am ao GS as ao am 


(1901), 
4 per cent. 1st Mt. 
Metropolitan ElectricTrams. 
6 percent. Cum, Pre 
New General Traction, Ordin 


001-1,314 


£ 

Oork Blectric Tramways and. Lighting Co. ,Ordinary...... 10 

4 per cent. Debentures ................ ee 21 

Dublin United Tramways (1896), Ord., N 
6 per cent. Pref., Nos. within 1 

per cent. Mort. Debs., 1-5,000, Red. ........ 100 

Imperial ways O 


eo „% 99 OO 


99 & 5 6 28 HS 99 69 9.0 6.5 9 9 56.6 OD (5 9-6 


rdinary 

6 per cent. Cum. Frei. ac ac eono All 
44 per cent. Deb Stoc 
Isle of Thanet Electric Tramways and Ligh 

Cum. Pref., Nos. 50 
4 per cent. De 
Kidderminster and District 
London United 


sand Lighting, 5 percent. 
F 
ting and Traction, 


Ligh 
5 per 9 Cum. Pref. .... a». 
Db. 8tock : 


3 Red. ee 
Deferred ,1 00 
0 „600, 001-814, 016 9.9 ms me „„ 9.9 


ary "e060228000 09 8.0 60 9 OO 09.9 9.0 GS $5 


6 per cent. Mortgage Debentures, i. i. Bb Chega.) i 
Ordinary 10 


‘016 


ary „ 6 %%% %%% %%% %%%“' 


2 2 00 10 
Deb. Stk. 100 
20,001-40,000 ...... 10 


. —- „ me 


""—-—""-"-* 


".* ^ Gt 9.9 "9 59 m9 "^ Gee "^ "e 


2002008 € 9 9.0 e 9 uno GP RO G0 Q5 QD BE HO (IO DO 


——— per cent. Nou. Cum. Third Pref 


Oriental Telephone and Bleeteie Company... .. = = a a = 


| Milesof | 
single track | 
open. 


1903. Ending „Total Passengers | Car miles 


eceipts 


194 May 31, 57,931 


8 Sept. 25 12,503 | 


64 — 


24 March 250 40,954 


174 „  91/211,168 


164 Dec. 31, 30,923 | 


58 | March 319 85,704 
41 — L 


„ Ol 


7:23 March 510 12,541 | 
din | x 
— Dos. 31 5,796 | 


46 | March 31/126,121 


22 May 15 35,874 


10775 | 10°75 March 319 25 341 
124 May 31g 656,572 


77 March 259 262,656 


101 | Dec. 31 504,504 
154 June 30 79,252 
4 = au 


29 Sept. 50 47,651 
44 March. 519 5,416 


534 | Mar. 25g 216,309 
11 „ 31 35,874 


18-48 „ 319 59,930 
10°5 „ 31g 31,474 


Ei a 
511 Dec. 31/223,480 | 


„„ 316367225 
63 „ 851165,005a| 19,069,519a 


34 March 31 56,681 
19 „ 31 87,707A| 21,065,999 


March 259 150, 354 


run. 


794,641 
290,099 


826, 558 
784,445 
584,989 
1,896,247 


1,031,928 
5,724,114 


520,120 
1,276,971 


254, 279 


102,087 
3,429,356 


752,814 
650,224 
14,008,750 


1,218,539 
2'218,696 


— CH —— 


Accounts for past year. 


Receipts per 


Pas- 


s'nger, mile, 
tet NE REX 


| 0-98 
1.00 


cei Ar: 
188118888. 


1:87 


5,773,651 | 111 


11,705,425 


| 5,379,119 


868,157 


127,456 


4,926,083 
752,814 


1,270,957 
654,142 


to the tramway companies for term of unexpired 1 


f Including one section of horse traction. g 1903, 


111 | 
1:82 


Apaid. Last price 


3 Qo 1 
2100p. 6. 100p.6, 
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MECHANICAL STOKERS. 
BY W. ROGERS. 


At the present time a great diversity of opinion exists 
among station engineers and other steam users as to 
the advantages to be obtained by employing mechanical 
stokers, and more so with regard to the type of stoker 
it is most advantageous to employ. Nearly 50 years have 
elapsed since mechanical stokers were first introduced, the 
early forms being, of course, very inefficient in the extreme, 
but notwithstanding this fact, the improvement in mechanical 
stokers has not been a gradual process euch as one might 
have expected—in fact, real progress has practically been 
confined to the last 10 years. It is really difficult to 
explain the reason for this seeming contempt for improve- 
ment amongst the older makers of mechanical stokers, but 
it is very evident that the large number of failures 
attending the nar ei iai of machine firing in the earl 
days, owing to the stokers having been fitted to wor 
under impossible conditions, has done a great deal towards 
stifling the industry, which has, however, greatly improved 
within the last few years. Notwithstandiog the numerous 
difficulties met with in the past, the mechanical stoker of 
the present day may be said to have reached a very efficient 
form, although the ideal stoker has yet to make its appear- 


TEMPERATURE 


11 A.M. 12 A.M 
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chimney draught, and that it is impossible to burn more 
fuel per hour by machine firing than could be burnt by 
hand firing with the same chimney draught. Many of the 
numerous failures attending the employment of machine 
stokers in the early days may be put down to the fact that 
steam users who were troubled with inefficient boilers 
sought to cope with their difficulties by installing machine 
stokers, when all they required was increased chimney 
draught. Mechanical stoking may be said to satisfy 
the second requirement of smokeless combustion by 
(1) supplying to the furnace at regular intervals 
small quantities of fuel, the time between each charge 
being sufficient for the gases to effect their combustion; 
(2) avoiding the logs occasioned by the admission of excess 
of air over that necessary for combustion, through the 
frequent opening of the firedoor when firing by hand. It 
will, therefore, be seen that the employment of a mechanical 
stoker giving a regular feed of fuel and automatic cleaning 
of the fires ensures greater economy and efficiency than is 
possible with hand firing. As will be readily understood, 
the clockwork regularity of the supply of fuel to the 
furnace has the effect of increasing the average temperature 
of the furnace gases, by decreasing the great fluctuations in 
temperature which it is impossible to prevent when a 
furnace is fired by hand. Asa proof of the above remarks, 
t aey t 
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Fic. 1.—Boiler Test, Down-take Flue. Duration, five Hours Machine Stoking v. Hand Firing. 


ance. Before dealing with the question of machine firing, 
it may be well to enquire into the conditions necessary for 
the smokeless combustion of bituminous fuels and high 
boiler efficiencies, which conditions engineers have tried to 
satisfy by employing mechanical stokers. As is well 
known, the tendency of all coals, and more especially 
bituminous coals, to produce smoke depends upon 
the rate of combustion: therefore, to obtain freedom 
from smoke, it is neces to have a slow rate of 
combustion, which in turn depends upon the frequency of 
the supply of fuel to the furnace, and also on the quantity 
supplied at each firing ; i& may, therefore, be said to depend 
upon the period allowed for the complete combustion of a 
given quantity of the evolved gases. It follows, therefore, 
that the chief requirements necessary for obtaining smoke- 
less combustion are (1) an air supply sufficient to enable 
the evolved gases to complete their combustion ; (2) the 
regular firing of small quantities of fuel at frequent 
intervale. (For more complete information on the subject 
of smokeless combustion of bituminous fuel readers are 
referred to an excellent paper by Mr. Booth, read before 
the British Association at Belfast, a copy of which will 
be found in the Electrical Engineer, of Oct. 17, 1902.) The 
first requirement is of great importance, and it should 
always be borne in mind that the improvements effected 
in the steam-raising capacity of & boiler by the employ- 
ment of any system of machine firing are limited by the 


reference will be made to Fig. 1, which gives curves show- 
ing the variation in temperature of the furnace gases of a 
boiler employing machine stoking, the same boiler being 
submitted to another test with hand firing. The curves 
show very clearly the great advantages attending the 
employment of machine stokers. The stoker employed in 
the above tests was the Proctor radial shovel stoker, which 
will be fully described later on. There are two distinct 
classes of mechanical stokers—namely, those of the under- 
feed and top-feed type. Those of the latter type may be 
again sub-divided into two forms—viz , coking and sprink- 
ling stokers. The underfeed type of stoker also acte on 
the coking principle. We shall first consider stokers of the 
top-feed type. 

Coking Stokers.—These may be either of the chain-grate 
or ram type. The chain-grate stoker, as its name implies, 
consists of a number of cast-iron links about Qin. long, 
fastened together, forming an endless chain, which works 
over drume at the front and back. In the ram type of 
stoker the coal is pushed by means of a ram on to a coking 
plate situated at the front end of the furnace, where ite 
volatile gases are given off, and is gradually worked to the 
back of the furnace, the residue falling into the ashes pit. 
The coking type of stoker is generally considered to be the 
most perfect smoke preventer it is possible to obtain; this 
is owing to the fact that the coking process is the natural 
method of smoke prevention, and the coking stoker fulfils 
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the requirements of smoke prevention by introducing the 
fuel at the front end of the grate on to the coking plate, 
and allowing the evolved gases to thoroughly mix and then 
pass over the incandescent fire by which they are com- 
pletely consumed, if the air supply be sufficient. "Under 
ordinary conditions the coking process is a slow one, the 
rate of combustion being limited by the chimney draught. 

Sprinkling Stokers.—The action in a sprinkling stoker is a 
good imitation of hand firing. Coal is allowed to fall from 
a hopper on to a dead plate in front of the furnace, the fuel 
being knocked on to the fire by the release of a shutter, the 
intensity of the blow of this shutter being varied by an 
arrangement of springs and cams, so that the fuel may be 
thrown to the front or back of the furnace as required, 
which permits of an even thickness of fire being obtained. 

Underfeed Stokers.—These are of two types—viz., the 
ram and the screw-feed type. The ram type consists of a 
U-shaped tapering trough, which extends the length of the 
grate. The feed motion to the fuel is given by a ram 
operated at frequent intervals by a piston in a steam- 
cylinder fixed in front of the stoker. As the fuel is pushed 
along the trough it rises to the surface, where it cokes, 
afterwards being burnt. The air necessary for combustion 
is supplied by a blower through tuyere blocks or air ducts 
situated at the edge of the trough. The valve that dis- 
tributes the steam to the cylinder at required intervals is 
worked by an automatic trip gear, which will be fully 
described later on. The screw-feed type of stoker is very 
similar in construction, but the feed is given by a con- 
tinually revolving helix in the trough, which takes the 
place of the ram in the former type of stoker. The grate 
is of an inverted V-shape, its sidos being built up of tuyere 
blocks, through which the air is passed. As the coal rises 
to the top of the trough it falls down the sides, a good 
distribution of fire being thus obtained. 

Having briefly described the principles of the different 
forms of mechanical stokers, we will now further consider 
each type in detail, and to enable the construction to be 
more clearly understood, reference will be made to the 
several illustrations representing the different types of 
stokers. It may be well to remark that the writer does 
not intend it to be assumed that each illustration represents 
the best make of stoker in its own particular class, his 
intention being merely to show an illustration in each of 
the different classes of stokers. For clearness we shall 
deal with each class in the same order as they have already 
teen described, so reference will be made to Fig. 2, which 
represents a well-known make of coking stoker—viz, the 
Babcock and Wilcox chain-grate stoker. This stoker 
bas been designed for the efficient and smokeless combus 
tion of semi-bituminous fuels. As already stated, the grate 
takes the form of an endless chain, built up of cast-iron 
grate bars passing over drums at the front and back, the 
front drum being revolved by a worm and wormwheel, 
The speed of the grate is about 25ft. per hour. The 
frames of the stoker are provided with wheels running on 
rails placed at the sides of the ashpit. The whole stoker 
can thus be brought out clear of the boiler, which greatly 
facilitates repairs. Fuel is fed over the whole width of 
the grate, the thickness of fire being regulated by the 
adjustment of the vertically lifting firedoors. The feed 
of the fuel is slow, and the gases evolved from the fresh 
fuel as it drops on to the grate readily perfect their com- 
bustion by passing over the incandescent fuel further on. 
The speed of travel of the grate may be regulated by a 
ratchet and pawl attachment on the driving worm, which 
latter gears into a wormwheel, on the shaft of which are 
the drums which revolve the grate. This stoker can thus 
be instantly adjusted to suit the class of fuel and the vary- 
ing demands for steam, by altering the thickness of fire 
and the speed of the grate. In practice it is generally 
found that with a particular quality of fuel the fires are 
kept in good condition with a definite thickness of fire: 
therefore, during a run it is better to keep a constant thick- 
ness of fire, and meet the varying demands for steam by 
altering the speed of the grate. Of course, it is quite possible 
that the bunkers may contain coal of varying quality, but 
the fireman can generally count on getting coal of uniform 
quality to last through his shift. The fires never want clean- 
ing by hand, and by the time the fuel at the front end has 
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reached the back of the furnace it is completely consumed, 
the residue ash being deposited in the ashes pit. The 
advantages claimed for this type of stoker are: (1) high 
efficiency ; (2) low cost of upkeep; (3) easy manipulation ; 
(4) smokelessness when burning a low class of fuel; (5) 
requires small driving power ; and, lastly, hand firing may 
be resorted to in case of accident to the driving gear. 

Fig. 3 is an illustration of Proctor’s radial shovel 
stoker, representing a stoker of the sprinkling type. To 
use the words of the inventor, this stoker has been designed 


Fic. 2, —Babcock and Wilcox Patent Mechanical Chain-Grate Stoker, 
with Firedoor Open. 


with the intention of developing what has always been con- 
sidered the best method of stoking—viz., good hand firing, 
which consists in firing lightly and at frequent intervals, 
keeping the fires as EE and even as possible. This 
result is obtained mechanically by this stoker, which is 
80 arranged that by the action of a spring, shovel, and 
tappet it distributes a small quantity of fuel to different 
parts of the fire, thus keeping & level fire the full length 
of the grate. "The action of the moving firebars keeps the 
air spaces free from clinker, and the fire in a loose con- 
dition, the clinker being worked off the back end of the 
bars into a clinker chamber. The quantity of coal to be 
burnt can be regulated by adjusting the regulating screw 


of the ram which supplies coal to the shovel. To enable 
the shovel to distribute the fuel equally over the firebars, 
it is made in the form of a V; also for the purpose of 
covering the whole length of the firegrate, the tappets are 
placed at different distances from the centre of the lantern 
wheel, giving more or less travel to the shovel, and thus 
varying the tension upon the springs, which allows the 
fuel to be thrown to any part of the grate. 

We shall now return to the underfeed type of stoker, 
and reference will be made to Fig. 4, which shows a section 
through Erith’s underfeed stoker. This stoker differs from 
ali other types by having no grates, the ashpit being com- 
pletely closed off by solid dead plates, which are kept oool 
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by the forced draught. There are no moving parts in con- 
tact with the fire, the coal being fed from below the fire 
line at regulated intervals by a simple ram- motion. As 
the fresh coal rises it reaches the coking stage, at which 
the evolved gases paes upwards through the incandescent 
fuel, being thus completely consumed. . The operation of 
this stoker is exceedingly simple, and will be readily under- 
stood from what follows. As already stated, the coal is 
fed by a ram actuated by steam and making strokes at 
regulated intervals of one to three minutes, without atten- 
tion. The steam-driven ram makes a regular thrust down 
in the fresh coal below the fire line, its auxiliary rod 
moving with it down the bottom of the trough, thereby 
giving tho fuel an upward and backward movement at each 
charge. The steam-valve of the ram cylinder is tripped at 
regular intervals by an automatic trip gear, provision being 
also made to trip the steam-valve by hand when a quick 
feed is desired, as, for instance, when building up the 
fires after cleaning. This trip gear, which is self- 
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contained, works by gravity, no steam or shafting being 
required. As will be seen in the illustration shown in 
Fig. 5, this trip gear consists of a hollow rocking beam 
carrying at each end a hollow vessel partly filled with 
water. When the beam is nearly horizontal steam is shut 
off from the ram cylinder, the ram being then at rest in its 
forward position. The water runs by gravity through the 
hollow beam from the upper to the lower vessel, and as 
soon as the weight of the lower vessel overcomes the 
counterweight, the latter falls over and opens the forward 
steam-port and admits steam, which draws the ram back- 
wards. As the ram moves backwards it reverses the 
position of the water-vessele, consequently the actions are 
also reversed, thereby giving the ram its charging stroke. 


Fic. 5. 
The valve on the rear water-vessel controls the rate of flow 
of the water, and thus the intervals between the charges of 
coal can be exactly regulated. The steam consumed by the 
ram is quite nominal, as steam is only admitted to the 
cylinder at the instant of ths stroke, and cut off in the 
intervals, the usual rate of feed being one stroke every two 
or three minutes : it is, therefore, a very economical method 
of feeding the fuel. The air supply necessary for combus- 
tion is supplied at low pressure by a simple fan blower, and 
is regulated by à damper. The air enters the closed ashpit, 
and reaches the furnace through the tuyere blocks, which 
are placed along the top of the coal trongh—viz , above the 
fresh coal and the working parts, but below the fire, It 
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will, therefore, be seen that the air is thoroughly mixed with 
the gases evolved during the coking of the fresh fuel as it 
is forced up into the fire, the mixture of air and gases 
passing through the mass of burning coal, ensuring almost 
complete combustion. The chief advantages claimed for 
this type of stoker are: (1) smokeless combustion of cheap 
fuela; (2) no waste of fuel owing to no grates being 
employed ; (3) few working parts, and none in contact 
with the fire; (4) large range of capacity ; (5) complete 
control of feeding the fuel, and of air supply ; (6) low cost 
of upkeep and saving in labour. Having described the 
different types of stokers, it will be neceaary to consider 
the advantages and disadvantages of the different systems 
of stoking. 

Coking System.— This system of stoking is considered 
the most economical, as it (1) fulfils the requirements 
necessary for complete and smokeless combustion of fuel; 
(2) produces a good thick fire; (3) is well adapted for the 
construction of a good combustion chamber ; and, lastly, 
it is possible to obtain almost complete freedom from 
smoke, which is impossible with any other system of 
stoking. : 

Sprinkling System.—A universally admitted fault of this 
system is ite liability to quickly choke the flues with fine 
dust. From the point of view of smoke prevention, it is, 
therefore, greatly inferior to the coking system. As a 
steam raiser, however, a stoker of this class is considered 
quite equal to the coking type. It is practically the only 
stoker that cau be forced, and for this reason the sprinkling 
stoker has found much favour in different parte of the 
country. Some engineers consider that machine stokers 
are only labour savers when applied to a long range of 
boilers, but in the writer’s opinion a single boiler fired by a 
machine stoker having a large hopper capacity has certainly 
much to recommend it. In conclusion, the writer does not 
think an apology necessary for dealing with the subject of 
mechanical stokers in such an elementary strain, as it is 
only by a thorough understanding of elementary principles 
that perfection in practical working can be obtained, and 
this fact particularly applies to the mechanical stoker, being, 
as it is, such an important adjunct to economical steam- 
raising plant. j 


THE VOLTAGE DROP OF ALTERNATORS.* 
BY DR. H. BEHN-ESCHENBURG. 


The writer published a method for the predetermination 
of alternator voltage drop some 10 years ago which seems 
to have come into general use owing to its great simplicity 
and handine.a. With the introduction of new types of 
generators, bowever, differences between the experimental 
results and the results obtained by this method became 
apparent, and it is the object of the present paper to 
suggest a simple correction to the method. The method 
referred to depends on the determination, either experi- 
mentally or by calculation, of the short-circuit characteristic 
of the generator, and from this and the open circuit or 
magnetisation curve the calculation of the internal 
impedance of the machine at the various stages of satura- 
tion. This impedance, multiplied by the load current of 
the machine, was then assumed to represent the counter 
E.M.F. The chief source of inaccuracy is the assumption 
that the magnetic resistance or reluctance of the system at 
a given magnetomotive force set up by the direct-current 
winding on the magnets, was unaffected by the magneto- 
motive force set up by the alternating currentinthearmature. 
This assumption is obviously allowable so long as the 
magnetic resistance remains approximately constant—i.c., 
so long as the no-load characteristic remains approximately 
a straight line. Evenly for highly-saturated generators, it 
is allowable so long as the saturation is principally produced 
by so-called leakage circuits which are looped with the 
magnet coils but not with the armature coils, or are 
looped with the armature coils but not with the magnet 
coils. 

A second method for determining alternator voltage drop 
has since been introduced by Mr. Rothert and others. 

Translation in abstract from the Eflektrotechnische Zeilschrift, 
May 19, 1904, of a paper read before the Ziirich Physical Society, 
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This method (to be called the “second method” below) 
also depends on the short-circuit characteristic. From this 
the equivalent magnetomotive force of the magnet coils is 
determined corresponding to a given counter magneto- 
motive force of the loaded armature coils. In this case 
the assumption is made that the magnetic resistance of the 
whole system remains unchanged so long as the sum or 
difference of the 5 force of the magnets and 
the magnetomotive force of the armature, determined from 
the short-circuit current, remains unchanged. This assump- 
tion, again, is only correct if the magnetic resistance of the 
generator is approximately constant, or if the whole flux 
of the magnet coils enters the armature coils without leakage, 
and the whole flux of the armature coils enters the magnet 
coils without leakage. 


The drop calculated by the first method is always greater 
than the observed value, while the second method gives 


results which are too low. For the sake of simplicity, only 


the usual type of alternator with rotating radial pole 

magnets and stationary armature (Fig. 1) will be con- 

sidered, and the drop on a purely inductive load will 

be investigated. When the drop on inductive load is 

known, the drop at any other power factor can readily be 

3 with fair accuracy by the use of the well-known 
m. 

e magnetic circuit (shown in Fig. 1) may be repre- 
sented a Sere ard by an electrical circuit as in Fig. 2, 
replacing E.M F.'s by the magnetomotive forces of the 
coils, and the resistances of the conductors by the magnetic 
resistances of the different sections of the circuit. 
Kirchhoffs law can then be applied with accurate results. 
Besides the main flux of the system which passes through 


Fic. 2. 


the coils, M and m, there are several leakage fluxes to be 
considered. An appreciable flux passes through the magnet 
coil and the air without passing through the armature coil, 
and vice versá. Also a flux exists as a shunt to the main 
flux, and passes across the edges of the pole-shoes on the 
magnets and between the points of the teeth, Z, on the 
armature. 

In Fig. 2 the maiu flux produced by the coils, M and m, 
and passing through the magnet cores, P, the yoke, J, the 
air-gap, ô the iron teeth, Z, and the iron yoke, j, is 
shown by the full line rectangle, whilst the leakage 
affecting either magnet coils or armature coils alone is 
shown by the small dotted rectangles at the side, and 
the leakages between the pole edges and between the 
armature teeth are shown by the dotted lines in the 
centre. 
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Let the magnetomotive force of the magnet coils be 
called M, and that of the armature, m, and assume that m 
is opposed to M. Let the flux in the magnet poles, P, and 
the yoke, J, be called J,; the magnetic resistance of these 
parts be Ri; the flux in the yoke, j, be called i, and the 
resistance to it 11; the leakage flux passing through the 

et coils alone C, and the resistance to this flux W ; 
the leakage flux passing through the armature ooils alone 
c, and the resistance to this flux w; the leakage across the 
pole-tips J, and the resistance to it R; the flux across 
the armature teeth i, and the resistance to it 72; the flax 
through the air-gap j, and the resistance of the air-gap 
p. Then 


ij 11 ＋ i Tr =m (1) 
J, Ri ＋ J R= M. (2) 
iz 72 + J, R T= (8) 
J4,-2J,4J . (4) 
=i +j (5) 
Cod. sou % Ved (6) 
wie: sk ae A 45 (7) 


For the purpose of the drop calculation we are interested 
in the fluxes ij and c, as these determine the voltage of the 
armature coils, and the flux J,, as that determines the 
saturation of the ra dep 

Considering that for any properly-designed machine the 
resistances of the leakage paths must be very t com- 
es with the resistances of the useful path, the quotient, 

E, will be seen to be negligibly small compared with (1), 
T T. 
and we get : 


MET Pa Eun 
R, i M m (1 f . . (8) 


: pk 1)- 
B, J, 1 (1 f+ Rn m. . (9) 


Ry= ( + +) p+r,+R,. 


R, is, therefore, practically the total resistance of the 
main path. Now, the actual E.M.F. indueed in the arma- 
ture coils is 


E= K (i +c) 
K (M-m (1 + „R. n- h) . (10) 


M is proportional to the exciting current, and m to the 
armature load current; K is a constant. 
Let 1 + Py daa o be called (1--A,). On open 
2 
circuit the value of 11 +c is that corresponding to m=0. 
So that then 
B 
0 


E- E- K f. (11) 


Where R, must be determined from the saturation 
corresponding to 
Rr. 
R. J- M (1 045140 
un K K 
=M (1+A,) . (12) 


These two expressions (11) and (12) determine the no 
load characteristic of the machine. When the armature 
winding is on short-circuit, E=0 


. 11 Tc -O. (15) 
This condition is fulfilled when 
M, =m, (1^ eie hae) 
T, R. 724 w 
NMR ( + Ag) . (14) 


where the flux in the magnet coil, P, is given by 
R r 
= 11111» oan. 
J, R. - M, ( "etu t2) m 
It is obvious that Ju, and, therefore, the saturation of the 
magnet system, will be very small if the leakages are reason. 
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able, so that for short-circuit we may put R= , from 
which it follows that 


As tm P + p 

T, W 
If, therefore, My and m, are known from the winding 
data of the machine, the value of 4, may be obtained from 
the short-circuit characteristic. Turning again to the two 
methods for determining the voltage drop, according to the 

first method the terminal voltage is 


E = ę - m) 

so al 

where E, is the open-circuit voltage and m the magneto- 

motive force of the short-circuit current at the excitation, 

M, and m is the magnetomotive force at the load for which 

the drop is to be determined. Inserting the values given 
by equations (11) and (14) we get 


E-K zO- (1+ 0.0). 


where R, corresponds to the flux, J,’, on open circuit at the 
magnetomotive force, M, or 


j; MA) 
: Ro | 
Now the real values according to equation (10) are 


d (1 (1 + A) ), 


Jan Uraa 


0 ; 

so that according to the amount by which R,, 4,, and A, 
change, the want of proportionality between the voltage 
drop and m will change. The error, therefore, depends 
firstly on the difference in the magnetic resistances, R, and 
Ro, and, secondly, on the difference between the leakage 
coefficients, 4, and A, The former error makes the 
calculated drop too small and the latter makes it too large. 

An examination of the equations shows that a first 
correction is obtained by putting 


M m Ro 
E-K (1 1 (+4 * A 
and a second correction by putting 
„ , Ro 


0 
R”, being obtained from the open-circuit characteristic for 


the excitation, M — , Where E must be taken as an 


m 
1-5 


assumed value for Az, and is usually about 2 for good 


modern machines. A depends to a certain extent on the 
saturation being higher for highly-saturated machines and 
lower for leas saturated ones, but the error introduced by 
a wrong value being assumed for A, (or £) is extremely 
small In the same way, a very small error only is intro- 


duced into the first correction (A) if ? is always assumed 
F | 


to equal 2. 

The second method of calculation, dealt with in the 
same way, shows tbat a first correction is obtained by 
putting 


E= (M-m aD, 
Ro P 
and a second correction by putting 
R [4 
E” = E ^ ; 
R” 
Ro“ being determined for the excitation M LIP putting 


E as equal to about 2 again. 

As an example, the application of both methods with 
their corrections to & modern three-phase generator made 
by the Maschinenfabrik Oerlikon is given below. The 
output of the machine was 1,200 kilovolt-amperes at 
14,000 volts and 375 revolutions, 50 ~~. The open- 
circuit E. M. F. as a function of the excitation was obtained, 


981 


and also the short-circuit current as a function of the excita- 
tion. The generator was then loaded on a similar machine 
running as an unloaded synchronous motor, and the 
terminal voltage as a function of the excitation was thus 
obtained at 30 amperes and 60 amperes with a power 
factor = 0. 

These four curves are shown in Fig. 3, together with a 
curve marked W,, representing, in any units, the ratio of 
magnetising current to open-circuit voltage. The dot-and- 
dash curves represent the voltages calculated by the first 
method (uncorrected), the plain dash curves represent the 
values calculated by the second method (uncorrected), 
whilst the fall lines show the observed values. It is clear 
that for values of about 100 exciting 2 ain and upwards 
the machine is highly saturated, so that for this portion the 
value of 2 may safely be assumed for A,. 

The value of A, is obtained thus: Each magnet coil has 
100:5 turns, the armature coil for each phase and pair of 
poles has 60 turns, so that m= 4/2 x 1:5 x 60 x J approxi- 
mately, where J is the armature current. From the short- 
circuit curve we see that an exciting current of 50 amperes 
gives a short-circuit current of 70 amperes, 


2x 100:5 x 50 
/2x1°5 x 60 x 70 


Taking the 100-ampere and 200-ampere excitation pointe, 
the open-circuit voltages are seen to be 16,500 and 19,100 
volts respectively. 


. (17 Ag)= = 1°13. 


Fic. 3. 


By the first method the voltage drop for the 100-ampere 
point at a load of 60 amperes would be 


16,300 x 50 ~ 7,000 volta, 
140 


for an excitation of 100 amperes corresponds to a short- 
circuit current of 140 amperes. The terminal voltage 
would therefore equal E= 9,500. The magnetic resistance, 
R,, is proportional to W,, which equals 61 units at 100 
exciting amperes. The first correction of the 7,000 volta 


must be in the ratio (1*4. 2) >1+A,. p is equal to 


P 
the initial value of W,—that is, 42 units—so that in place 
of 7,000 we must use 


) = 7,400 volts. 


Subtracting, we get E' = 16,500 — 7,400 = 8,900. 


This voltage, E, has to be still further corrected for 
the magnetic resistance corresponding to an excitation of 


M-i where M = 201 x 100; m= V? 1.5 x 60 x 60 


= 7,600; E= 2. This excitation is 13,800 ampere- 
turns, or 69 exciting amperes, and this corresponds to 
W,=R, =51; so that the above value of E’=8,900 must 
be increased in the ratio of 12 = = and becomes 10,700. 
The observed value was 10,800, which is a very good 
check. In the same way, for the 200-ampere excitation 
and 60-ampere armature current, the first method gives a 
calculable terminal voltage of 15,000; whilst when both 
corrections are applied the result is 16,700, and the 
observed value was 16,800 volta. 

When the second method is applied, the uncorrected 
value of the terminal voltage for 100 amperes excitation 
works out at 11,900; whilst with both corrections applied 
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it is 10,900, and the observed value was 10,800. At 
200 amperes excitation tbe corrected value is 16,500 by 
the second method, and the observed value 16,600. The 
writer has found equally good agreement in the case of 
some 10 other generators. 

By means of this comparatively simple correction, there- 
fore, the results of both methods are brought into very 
close agreement with the tests, and this good agreement 
may be considered as a confirmation of tbe theory under- 
lying the method, as well as a further justification for the 
treatment of a magnetic circuit exactly analogously to an 
electrical circuit. 


THE TUITION (?) OF ELECTRICAL ENGINEERING.* 
BY JAMES PIGG, ASSOC MEMBER. 
(Concluded from page 856.) 


In a lesson headed “Insulators, Conductors, Armatures, 
Commutators, and Current Phases,” there is a good deal of 
information of a novel character concerning the “ether of 
space, but space forbids its being extracted fully. In the 
same lesson are examples in the calculation of the con- 
ductivity of electrical conductors. Much will doubtless be of 
interest. 


„It is interesting to know how to calculate the conductivity 
of electric oonductors : but before introducing the matter the 
following elementary instruction will probably not be out of 
place. The word equation means equal to, and the expression 
A+B=0O, means that A added to B is equal to the sum of C. 
Suppose A to be 5, B to be 5, then 54-5 —8, that is C is equal to 8, 
and Ax B=C, means that A multiplied by B is equal to C, as 
$x5-15. That is C is equal to 15. The word equation then 
simply means a balance. Cominy back the subject, then notice 
that for a given current that is one of the same voltage and 
amperage the conductivity varies in the ratio of the square of 
the diameter divided by the length. That is as the square «f 
the diameter increases, the conductivity increases, and aa the 
length increases, the conductivity reduces. For example : Call two 
wires A and B. Let A be one mile long, and one-eighth of an inch in 


diameter, then the proportion of its conductivity is T =1. Let 


B be 4 four miles long, and two-eighths of an inch in diameter, 
then its conductivity will be proportional to 4 — 1. This means 


that the conductivities of the two wires are the same for the 
same current. B is four times as long as A, but B's diameter 
is double that of A, and as the square of 2—4, so 4 divided by 4 
is equal to 1. If both wires were the same in length, the 
conductivity of B would be four times greater than that of A, 


because 2 ta 4. 
1 1 


„Again the current resistance of conductors vary as the 
length divided by the square of the diameter. To mike this 
clear repeat A and B and suppose their lengths to be equal to 


^1. This 
4 

means that for equal lengths and different diameters the current 
resistance varles directly as the length of the conductor, and 
inversely as the squares of the diameter. The resistances electric 
currents meet with in conductors vary directly as the amperage 
and inversely as the voltage when the watts of current are 
equal. Suppose a case in which the current power is equal to 
5,000 watts, and the amperage of A to be 10, and the voltage 
500. The amperage of B to be b and the voltage to be 6,000, then 
the resistances in the two cases, supposing the conductors to be 


of equal length and diameter will be as follows A19. 


6:000" 12008 Consequently the current resistance 


3 1 12.000 

> divided by -—— = Z = : 

on À is 30 ded by 12.000 50 400 
resistance of a current of 10 amperes and 300 volts is 400 
times greater than one of ‘5 ampere and 6,000 volts, and yet 
both currents have a mechanical efficiency at the point of 
generation of 3,000 watts. For long-distance trans- 
mission the current should always have a high voltage and a 
low amperage, but unless the insulation is extra good the 
leakage with a high pressure always exceeds that of a lower 
one, and the consequence of this is you can employ a smaller 
and cheaper conductor for a high voltage you must give close 


four miles, then for AS =4, and for B 5 = 


and B = 


that is the 


npn————————————— 


Paper read before the Newcastle Local Section of the Institution 
of Electrical Engineers, May 9, 


attention to the perfect insulation of the cable as these pros 
and cons. require attention.” 


The measürement of electrical quantities is a fascinating 
subject, and, perhaps, as the tangent and line galvanometers 
are of such extreme importance for this purpose at the 
present date a good deal of attention is devoted to them 
under the heading of Measurements of Electric Currents,” 
and the information afforded is fully up to the standards to 
which attention has already been directed. 


**'The electric current strengths are proportional to the 
tangents or the sines of the deflection of the Galvanometer 
needle, and the resistances of an electric current are inversely 
proportional to the lengths of the tangents of deflection : that is 
a short tangent indicates a high resistance, and a long tangent 
indicates a low resistance. For example : Suppose the deflection 
of a Tangent Galvanometer was 45deg., and if the introduction 
of 2:5 obms of resistance reduced the deflection to 264deg., 
what was the resistance of the circuit before the 25 ohms 
of extra resistance was introduced ? To solve this question, 
remember that when the resistance to an engine is doubled, the 
speed is halfed, when the power remains the same. The same 
is true ef an electric current. The length of the tangent of 
45deg. is equal to 1, and if the 25 ohms introduced were equal 
to the original resistance, then they would double the current 
resistance. Hence, as the lengths of the tangents are inversely 
proportional to the resistance, if the resistance was doubled, the 
length of the tangent of deflection would be halfed, or reduced 
from 1 to 5. Now, the length of the tangent of 26ideg. is 
equal to ‘5. Consequently the original resistance was the half 


of 5 or 2 — 92:5 ohms. 


„This problem can be better solved as follows :—If the 
tangent of 26}deg. is half that of 45deg., then the resistance for 
264deg., is double that of 45deg. The tangent 265 = 5, and 


the tangent of 45deg. =1, then z X 2/5 —5, and 5 =2°5 ohms. 


** Oa a sine Galvanometer the sines of the angles of deflection 
are inveraely proportional to the resistances. Hence the follow- 
ing problem has an easy solution: If a current gives a deflection 
of 72deg. when short-circuited, what will be the current resist- 
ance when the deflection falls to 36deg., with an increased 
resistance of 15 ohms; if the deflections of the needle for the 
same current are inversely proportional to the current resistance 
when the deflection diminishes from 72deg. to S6deg. by iutro- 
ducing an increased resistance of 15 ohms, the result will be as 
follows: When the siae of 72deg. = 95105. and the sine of 
Sédeg. is 58778: then as :58778 : :905105 : : 15 to 24, or 
95105 x 15 

58778 

* To measure the current strength or resistance with the 
tangent Galvanometer, before the current is turned on, the 
plane of the ring must be set in line with the needle, or in 
the line of the magnetic meridian, and to find the current 
strength with the siue Galvanometer the ring must also be set 
in the line of the needle before the current is turned on, and 
after the frst deflection is read of in degrees by the circum- 
ferenter, the instrument must be turned round through a 
quarter of a circle to let the deflection be read a second time, 
when the meaning of the two deflections found is the sine 
reading correctly. The reason of this is the earth's pull on the 
needle is thus neutralised . . . ." 


Wiremen will no doubt value the following extract 
headed The Sizes of Leads or Conductors,” and will 
probably paste them on the lids of their tool boxes. 


„The Board of Trade limit of the 8:7:s of leads or conductors 
is based on the unit of 2,000 amperes per square inch of section 
of a pure copper conductor, whose resistance is ə% of an 
ohm per linear yard. 

„Many formulas are given for finding the sizes of conductors, 
but the following is 4 simple and ocrrect one, and is therefore 
preferred. Ia the following equation the letters represent: 
a= the area of transverse section of a conductor; c= the current 
strength in amperes ; 1—the length of the conductor in yards 
2.000 
40,000 
linear yard of a copper conductor, one square inch in section. 
The area of sectiou of a conductor for any other number of 
amperes than 2,000 is found as follows : 

_ c ,, (2,000 + (05 x 1) 
2,000 2,000 
What then should be the area of end section of a conductor 
5,000 yards long to carry a current of 2:5 amperes, then 


ig a x NO a = "001545 of a square inch, 


= 24 ohms, the resistance sought for.” 


='05 the resistance as a fraction of a contra volt per 
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and the diameter of a round conductor of the same area is 


Ji Sa - 041363 of an inch. The sizes of conductors are 


expressed aceording to the S.W.G., that is the legal standard 
wire gauge, and this is found as follows: A lineal inch is divided 
into 1,000 parts called mils, then 041565 x 1,000 = 41:363 mils, 
1,000 
41:365 

** As an example, what is the standard gauge of a wire ‘082 of 
an inch in diame'er ? 

„Answer: 082 x 1, 000 = 82 mils. The S. W. G. is therefore 


1.000 1 
— — 12 — = . et 
equal to 82 19 gauge, or 5 12°19 gaugo 


and the gauge siz» is therefore =24 gauge nearly. 


The abstractor does not remember to have ever seen, in 
any of the accepted text-books, the difference between the 
series-wound and shunt-wound dynamos explained in quite 
the same way as in the subjoined extract. 


** When a dynamo is run with a single circuit, it is said to be 
all in series, which means that the induced current of the arma- 
ture is passed at onoe through the field coils, and from thence 
right on to the work it has to do, and back to the armature 
where it was generated. A dynamo run in series with the work 
it bas to do, is like a locomotive engine that is constructed to 
damp the boiler fire and open the door when it comes to a 
heavy bank, with the result that both the volame and pressure 
of the steam is reduced just when the pressure should be 
increased ; or the arrangement is the analugue of a locomotive 
that increases the pressure and the volume of the steam when 
running down a bank, for, as the current resistance due to 
work increases, the power of the induced current reduces, 
because the armature current is then of smaller potential that 
what passes through the ooils of the field magnet ; in other 
words, as the work inoreases, the power reduces, or as the work 
reduces, the power increases. Consequently the work and the 
power never balance, and the arrangement is known as an 
ungovernable one. To remedy the defects of the single series 
system, the shunt division of the current is adopted, but as it 
does not supply a true balance of the power and the work, it is 
not iu all cases satisfactory. 
is as follows: The current on leaving the brushes of the dynamo 
is divided, part of it proceeding at once through the coils of the 
field magnet, and the other part proceeding to the point where 
work bas to be done. A partial balance of the power and the 
work is obtained by this shunt arrangement, by making the 
resistance of the field magnet coils such as equalises the resist- 
ance due to the work, but when the resistance of the work 
increases or reduces, the balance is lost. As an example 
of this it is found that when the work resistance 
reduces, the current leaves the shunt, and thus arrests 
current production, for in this way the indactive power of 
the field magnet is reduced. Again, when the work resistance 


The mode of action of the shunt 


** As a current for lamps in series requires to be differently 
constituted to that for the same number of lamps in parallel, 
here observe the peculiarities of each. First, the current 
for lamps in series must have for its factors an amperage 
equal to that required for one lamp. Second, its E M. F. must be 
equal to that of onelamp multiplied by the number in the series. 
For example: When there are 12 lamps in series, and the 
E.M.F. fo: one lamp is 100 volts, the current strength for 
one lamp '6 amperes, the 12 lamps will require 12 times 
100 volts to force the current through the serier, or 12 x 100 
=1,200 volts. No more than ‘6 amperes are required, as the 
quantity of current that will render the filament of an incan- 
descent lamp illuminating will do so fur the whole. The watts 
of current for the series will be equal to 1,200 x :6—720, or a 
little Jess than three-quarters or a kilowatt. As the resistance 


will be equal to È = R, 4% — 2,000 ohms. It will here 


appear strange tha^ the resistanoe looks greater than the 
pressure, but when it is known that C R= OE, that is, the 
square of the current strength multipiied by the resistance, 
is equal to the current strength multiplied by the E.M.F., 
the anomaly disappears, for 2,000x'6x:6—720 watts, and 
1,200 x ‘6=720 watts. This means that the power is equal 
to the work, for 1,200 x 6 = 720 watts of power are equal of 
2,000 x G 2 720 watts of work. » fiue 


A few extracts from a “Catechism” may be useful to 
those who have not considered the subjects from quite the 
same standpoints taken by the catechist, 

„What occurs when a strong current of electricity is forced 
through a small conductor ?—The molecules of the conduotor 
are forced too far apart, and then electricity is converted into 
heat, for heat waves are of greater amplitude than electric 


ones. 

“If the field magnet of a dynamo A, was supplied with 
current of constant strength from another and independent 
dynamo called B, what two things would occur if the speed of 
the armature B was reduced t^ one-half ?!—The coulombage or 
quantity per second, and the E. M. F. of the current would both 
be reduced to one-half their true value at full speed." 

** What oocurs with a current when the work it has to do is 
suddenly thrown off /—The amperage increases and the voltage 
reduces, the same as occurs in a steam-engine when it loses ita 
load by & belt jumping off, as then it runs wild, consuming an 
increased volume of steam at a reduced pressure." 

„How could you tell by looking at a voltmeter and amp- 
meter when the current had lost its load ?—The voltmeter 
would show a fall, and the ampmeter a rise." 

„How could you tell by the readings of the voltmeter and 
ampmeter that the load was increasing ?— When the load is 
increasing the voltmeter shows an increase of E. M. F., and the 
ampmeter shows a decrease of onrrent flow. The same principle 
as rules the behaviour of steam, for example, when the load of 
a steam-engine increases, its velocity reduces, and the conse- 
quence is, the pressure of the steam rises, because the volume 


increases, the potential of the shunt current increases beyond [ of the steam consumed reduces while the fire is as active as 


the balance of the work, consequently where a safe and steady 
balance of the power and the work ie required, the system 
called the compound winding of the field magnet is adopted. 
. Compound winding consists of the union of the series and 
shunt systems. The mode of action of compound 
winding may be explained as follows: When the resistance 
due to work increases, the potential of the shunt coils increases, 
and that of the series coils reduces. When the resistance due 
to w.rk reduces, the potential of the shunt ovila reduces, and 
that of the series coils increases, but as the number of ampere- 
turns of the series coils is much less than those of the shunt, 
we obtain the following relationship : When the resistance due 
to work reduces, the potential of induction of the series coils 
increases a little, while the potential of induction of the shunt 
coils reduces more than the series coils increase. The result is, 
compound winding is made to balance the power against a 
varisble load." 


Consider the following carefully, and compare it with 
the explanations given in the ordinary text-books : 


There are two kinds of electric currents, namely, direct, 
or those that flow on in one direction, and alternate, or those that 
pulsate in jerks in opposite directions. There never 
is a truly continuous current of electricity generated by magnetic 
induction, because such streams are made up in all cases of 
alternate impulses. Even the so-called continuous-current 
dynamo produces an alternate current that is made direot 
by the commutator. If, then, the current of this dynamo is 
at first alternate, it is so because it is generated in impulses, 
and therefore is polyphase, or somewhat variable in E. M. F. 
and current strength. The alternate current gives a diagram, 
in which the phases in a period are distinctly seen, and 
the three-phase current is one in which advantage is taken 
of the three phases in a period to conduct and return them by 
a cable containing three insulated conductors. . . . 


ever. When a boiler fire is active and the engine is standing, 
the pressure increases and the steam blows off, but the 
quantity escaping at the blow-off valve, is very small compared 
with the quantity consumed by the eugine when doing work. 
This is the exact analogue of an electric current when the 
load increases, the current pressure or voltage increases and the 
current flow or amperage reduces. 

** Dues the amperage reduce in the same ratio, as the voltage 
increases when the work the current has to do increases 
The fall of the amperage is not so great as the inorease in 
the voltage, and it is for that reason that heating trouble arises 
when the resistance due to increased work occurs; for example, 
in starting an electric tramcar the insulation of the coils of the 
armatures would be burnt off, or what is called burnt out if the 
current was not sent through a rheostat iu the circuit, for the 
electric pressure is then so great that it forces a current flow, 
that is too great for the conductivity of the armature coils, and 
the result is, the current does the work of converting itself Into 
heat. The extra resistance due to setting a tramcar in motion 
is due to its inertia when at rest." 

Whether are copper or iron conductors most subject to 
heating when strong currents are sent through them i— 
Strange to say, copper conductors are more subject to heating 
than iron ones, the reason being the specific heat of iron is 
considerably more than that of copper. In relation to specific 
heat; that of water is the highest of any known body, conse- 
quently it is taken as 1, and copper is only ‘0951 of that of 


1158 _ 1-196 that of copper. 


0951 
Not only is the specific heat of iron greater than that of copper, 
but an iron wire of the same conductivity as 4 copper one has 
six times the capacity for heat, or 1'196 x 6— 7176." 

* What is the special trouble that arises in starting motors 
run with the alternate current ^— The special trouble is that, 
these motors require a special small direct-current motor to 


water, while iron is '1138 or it is 


" : 4 E T "wy E We, + j3 = 
rU j L 4 | al 1 "y A 24 fü, , "uu! | J J t Py 5, 7M "a 24 ». ! T A ' d 
XXAVIII LOD LLILCUITIRNI CAL BINUGULNEEN, FPREDARUATL 26. : 
ha ed) emi il Nt fex Ti rr A oras ugs Woes 
— — c e eee 2 oe — — —— — 
N [^ 275328 "1 CER 1 r 4172. * 47 423 ` p = Yr no y Tr 5 [- P Tos 
^ 2 ] wy P lI p 
E y 7 W x yr i > y PF 1 een RP Sr , -— 3 1> 
i um A Y Jj | | m UN BD Bm m" y, ww CU 
l : | A : BN * " g b \ EJ * o- o B , | * 
L 1 | T — ww. 7 1 4 ! Ii 4 1 i] 1 d d 7 
d i JURY J 1^ c | | ) bU '! | ed j ] 8 | à 
| | A E " 1 r »5 » E Ad L . n d | 
* Wal ; i , yc ‘ 
119 i uU. 1 | BU | 4 rj t 3 LE gp we e 
j p t 0^. od i m — | | M Hu | Va ARES t i Vas i | ] e vy 
FE : y 7 i : : . = | 7 ÁN f | 9" ee... ] q 
a WW ES | EE m A VIIJ mS I! pues À S À $ 
* ^ PU Te nd PPS Pa as 1, 4 ! » -— — 9! - Y "^ we ere = ' " j^ bl 1 s p ~~ 2 
$1. usc 2A Mt 4 wo h^ den CE pé "i E m 
l ya i . i " à ` r à ^ * 7 
"M x LM 2 4 3. 5 £ „ a^ o ft} dns ^ 22 Me ay akt 4 eae he ‘a 0 
v) Nf: — Mose d (^ P AS ht * c Le Pa E C * y . t ' 
CN VU adt * x — re i, 3 gs AT 
* 8 H * yc a M ú , 2 AP 2 2 rss i 7 a b ] " INL ( 
ee ` si $ s 7. 8 * i "d d | 1 bow as N rs * 1 4 % m de Cw 
a *L e » d$ 5 7 reien et Á $T yn 2 
e t - . L "> Gai Ow T NT ma la NIE ine B C a * Les 
Meee Vp rT. Ua a Se Pee PER OE 0, S DERN Ron tee ha PO FA eet a ers OTN i wu o5 AT ommo ae = 2 T ' ^ . 7 
erate B ag 
> " E ] » 
j b 1 * x 14 A 
| | I ow [ P L I 
rn . | Ww "ud 
| | Pix" 
^ |" | 
i t - , 
p" i es E * 
f " 
| Di IN. r | E v 
J — ta 
; i 1 ` ! " 
M * "e| 1 $ 7 > Lf " e. . * 
2 "Fr . O, vue ' iti 
3 und E s 7 B i 580 Ld 
` 1 "ud | vie r, ; . B 
2 v Ki 5 Ds 5 
r + 4 Kc 8 i «| * * 
1. l E f ety 
1 * ; ! A r Aak, f Í 
* ] Er 1 ` 7 d J L 
L if P, P | C 
CWI iB 
$ — ^" Tu E Cm € * 
s * a — S ] is B 
* n3 4 al 9 ve: JL "a 2 t 1 i 2 
4 
1 a 4 " * * E L E ‘ i 
€ ; "du | if ES | | | | 1 
| vi* L ! K | 
d E á d » « ast a * | i 
x - i ` å 4 d h - 1 € 
u r f 4 h 1 A 3 E i $ ug = i | LE 
i n y — 1 JN E sn. f 
| | E y + 2 ^ if £ 
| i E ^ Et wy E. 
A x f der 4 1 g iran 
a E Y F l — 
» * = 4 ! rl (c | gt M Qc v | | 
5 "NE i 4. : 4 E | 
| — N Y r n r 7 a M. ] 
| ` * A : A oy E | 
à n » b | i E 
" y ) 4 p 
f * au 1 - 
æ p j E 
t A x M f 
2 a. 
` A 
j f M : 
- t d 
E ' ? M E 
g — » 
| E * 
My i 
| ` 4 1 
D p. I 
\. * M 4 fe. $4 * 
y — * 4. — > 
Y , 
* " v i 
f » s — 4 a 
| - VE | 
Í tt^ 
^ X el i 
f > Á = 
CA 7 be | > 
* * ; — di 
* ; j 11 " 
E * no] 1 
| by i > ^ 
| Nw. 1 ? ! - E 
! d A p 5. Li 
; j E Fn 7 
* S 
A 
~ | i 
~ , [| 
P 


"E WIL 


re: t Lm 


e asc 


Il 4 TEE -2 j » TR p 
í — A x y 

J 3 ae | E—— . 

lel eS? a ma 


aic" 
Jj 


Pi 
H 


y m 


N 


n b 


oe 


* 
— 
* 
B 

€ m-— == 


. MN 
a on LP 
^ a 
t # ci U 


Vet 


B - 
^ 


— 


> — 1 
* * 


— 


m MIL 
deal i 


HOPKINSON’S | Patent 1 
 BOILER mou 


**9999999*9* 


. HOPKINSON & CO. L 


Britannia Works, HUDDERSFIEL] 
165, QUEEN VICTORIA ST., LONDON 


CLASCOW OFFICE & DEPOT— CARDIFF OFFICE me 
41, Bothwell Street. Royal Buildings, Park Pls 


Fig. 2017. 


Printed and Published Tor the Proprietors by Messrs. Bracs AND Co., at the Offices of „HR , Enare 
139 and 140, Salisbury Court, Fl eet Street, London, E.C. Bo 
s 


Digitized by Go O! 


A JOURNAL OF ELECTRICAL ENGINEERING; 


WITH WHICH IS INCORPORATED 


"ELECTRIC LIGHT: 


New Oe Serien, Vol 3 XXXIX 1 LONDON, JUNE 24, 1904. Price 3d. 


Registered at the General Post Office 


Glovers MAKE Cables. 


Diatrine Paper Insulated Lead Covered. 
Diatrine Paper Insulated Leadiess. 
Bitumen Insulated Leadiess. 

Vulcanised Rubber Insulated. 

Fire Resisting. 


Glovers TEST Cables. 


By Immersion for 24 hours. 


By (Patent) Hydraulic Pressure Test at 100 Ibs. per square inch. 
By Sensitive Galvanometers for Insulation. 
By Eleotrio Pressure up to 60,000 volts. 


Glovers PROTECT Cables. 


By Jute Serving or Cotton Braiding. 
By Steel Tape Armour or Wire. 
By (Patent) Leather Sheathing. 


Glover’s LAY Cables. 


In Wood, Asphalte, Iron, Steel, Stoneware, Earthenware, Concrete, 
Fibre Troughs or Conduits. 


All of which they can supply and fix: 
Trench Work of ali kinds a speciality. 


Glover’s JOINT Cables. 
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Piilars. 


Glover’s GUARANTEE Cables. 
For any length of time at low rates. 
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W. T. GLOVER & CO., Ltd., Trafford Park, MANCHESTER. 


E.P.S. MOTING CELLS 


For Electric Vehicles, Launches, etc., 
ö ARE AS 


LIGHT and EFFICIENT as ANY 


On the market, and while occupying only two-thirds of the space can be 
supplied at one-fifth of the price of the 


Edison Battery. 


E.P.S. Cells made only by 


The ELECTRICAL POWER STORAGE CO., Ld., 4, Gt. Winchester 8t., LONDON, E.C. 
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